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Message

Remembering the words of John Dewey, “Education is not preparation for life,
education. is life itself”, I highly commend the sincere efforts of the officials
and subject experts from Directorate of Education involved in the development
of Support Material for classes X to XII for the session 2022-23.

The Support Material is a comprehensive, yet concise learning support tool to
strengthen the subject competencies of the students. [ am sure that this will
help our students in performing to the best of their abilities.

I am sure that the Heads of Schools and teachers will motivate the students to
utilise this material and the students will make optimum use of this Support
Material to enrich themselves.

I would like to congratulate the team of the Examination Branch along with all
the Subject Experts for their incessant and diligent efforts in making this
material so useful for students.

I extend my Best Wishes to all the students for success in their future
endeavours.
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MESSAGE

“A good education is a foundation for a better future.”
- Elizabeth Warren

Believing in this quote, Directorate of Education, GNCT of Delhi tries
to fulfill its objective of providing quality education to all its students.

Keeping this aim in mind, every year support material is developed for
the students of classes IX to XII. Our expert faculty members undertake the
responsibility to review and update the Support Material incorporating the
latest changes made by CBSE. This helps the students become familiar with
the new approaches and methods, enabling them to become good at problem
solving and critical thinking. This year too, [ am positive that it will help our
students to excel in academics.

The support material is the outcome of persistent and sincere efforts
of our dedicated team of subject experts from the Directorate of Education.
This Support Material has been especially prepared for the students. I
believe its thoughtful and intelligent use will definitely lead to learning
enhancement.

Lastly, 1 would like to applaud the entire team for their valuable
contribution in making this Support Material so beneficial and practical for

our students.

Best wishes to all the students for a bright future.

WD —

(HIMANSHU GUPTA)
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THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having

solemnly resolved to constitute India into a
'[SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC] and to secure
to allits citizens :

JUSTICE, social, economic and
political;

LIBERTY of thought, expression, belief,
faith and worship;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of |
the individual and the °[unity and [
integrity of the Nation]; \

IN OUR CONSTITUENT ASSEMBLY

this twenty-sixth day of November, 1949 do
HEREBY ADOPT, ENACT AND GIVE TO
OURSELVES THIS CONSTITUTION.

1. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,

2.

for "Sovereign Democratic Republic” (w.e.f. 3.1.1977)

Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation" (w.e.f. 3.1.1977)
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Part IV A (Article 51 A)

Fundamental Duties

It shall be the duty of every citizen of India —

(a)

(b)

(c)
(d)

(e)

(0
(2

(h)

0)

*(k)

to abide by the Constitution and respect its ideals and institutions,
the National Flag and the National Anthem,;

to cherish and follow the noble ideals which inspired our national
struggle for freedom;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called
upon to do so;

to promote harmony and the spirit of common brotherhood amongst
all the people of India transcending religious, linguistic and regional
or sectional diversities; to renounce practices derogatory to the
dignity of women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests,
lakes, rivers, wildlife and to have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry
and reform,;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and
collective activity so that the nation constantly rises to higher
levels of endeavour and achievement;

who is a parent or guardian, to provide opportunities for education
to his child or, as the case may be, ward between the age of six
and fourteen years.

Note:

The Article 51A containing Fundamental Duties was inserted by the Constitution
(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with
effect from 1 April 2010).
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SESSION-(2023-2024)
CLASS-X
Subject: Mathematics (Code: 041 & 241)

Course Structure

Units Unit Name Marks
I Number Systems 06
II Algebra 20
1 Coordinate Geometry 06
v Geometry 15
v Trigonometry 12
VI Mensuration 10
VII Statistics and Probability 11
Total 80

UNIT I: NUMBER SYSTEMS
REAL NUMBER

L

1.

Fundamental Theorem of Arithmetic - statement after reviewing
work done earlier and after illustrating and motivating through

examples. Proofs of irrationality of +/2,/3,/5

UNIT II: ALGEBRA
POLYNOMIALS

Zeros of a polynomial. Relationship between zeros and coefficients of

quadratic polynomials.
PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

Pair of linear equations in two variables and graphical method of their

solution, consistency/inconsistency.




Algebraic conditions for number of solutions. Solution of a pair of
linear equations in two variables algebraically - by substitution, by
elimination. Simple situational problems.

QUADRATIC EQUATIONS

Standard form of a quadratic equation ax’+bx+c=0, (a #0).

Solutions of quadratic equations (only real roots) by factorization, and
by using quadratic formula. Relationship between discriminant and nature
of roots.

Situational problems based on quadratic equations related to day to day
activities to be incorporated.

ARITHMETIC PROGRESSIONS

Motivation for studying Arithmetic Progression Derivation of the n term
and sum of the first n terms of A.P. and their application in solving daily
life problems.

UNIT III: COORDINATE GEOMETRY

Coordinate Geometry

Review: Concepts of coordinate geometry, graphs of linear equations.
Distance formula. Section formula (Internal division).

UNIT IV: GEOMETRY

1.

TRIANGLES
Definitions, examples, counter examples of similar triangles.

(Prove) If a line is drawn parallel to one side of a triangle to intersect
the other two sides in distinct points, the other two sides are divided
in the same ratio.

(Motivate) If a line divides two sides of a triangle in the same ratio,
the line is parallel to the third side.

(Motivate) If in two triangles, the corresponding angles are equal, their
corresponding sides are proportional and the triangles are similar.

(Motivate) If the corresponding sides of two triangles are
proportional, their corresponding angles are equal and the two
triangles are similar.



(Motivate) If one angle of a triangle is equal to one angle of another
triangle and the sides including these angles are proportional, the two
triangles are similar.

CIRCLES
Tangent to a circle at, point of contact

(Prove) The tangent at any point of a circle is perpendicular to the
radius through the point of contact.

(Prove) The lengths of tangents drawn from an external point to a
circle are equal.

UNIT V: TRIGONOMETRY

1.

INTRODUCTION TO TRIGONOMETRY

Trigonometic ratios of an actue angle of a right-angled triangle. Proof
of their existence (well defined); motivate the ratios whichever are
defined at 0° and 90°. Values of the trigonometric ratios of 30°, 45°
and 60°. Relationships between the ratios.

TRIGONOMETRIC IDENTITIES

Proof and applications of the identity sin* A + cos” A = 1. Only simple
identities to be given.

HEIGHTS AND DISTANCES: Angle of elevation, Angle of
Depression

Simple problems on heights and distances. Problems should not involve
more than two right triangles. Angles of elevation /depression should be
only 30°,45°, and 60°.

UNIT VI: MENSURATION

1.

AREAS RELATED TO CIRCLES

Area of sectors and segments of a circle. Problems based on areas and
perimeter/circumference of the above said plane figures. In calculating
area of segment of a circle, problems should be restricted to central
angle of 60°, 90° and 120° only.



2.

SURFACE AREAS AND VOLUMES

Surface areas and volumes of combinations of any two of the following:
cubes, cuboids, spheres, hemispheres and right circular cylinders/cones.

UNIT VII: STATISTICS AND PROBABILITY

1.

STATISTICS

Mean, median and mode of grouped data (bimodal situation to be
avoided).

PROBABILITY

Classical definition of probability. Simple problems on finding the
probability of an event.



MATHEMATICS-Basic

QUESTION PAPER DESIGN
CLASS-X (2023-24)

Time: 3 Hours Max. Marks: 80
S.No. | Typology of Questions Total |, . oﬁt o
Marks eightag
(approx)
1 Remembering: Exhibit memory of previously learned

material by recalling facts, terms, basic concepts, and

answers. 60 75

Understanding: Demonstrate understanding of facts

and ideas by organizing, comparing, translating,

interpreting, giving descriptions, and stating main ideas
2 Applying: Solve problems to new situations by applying 12 15

acquired knowledge, facts, techniques and rules in a

different way.

Analysing: Examine and break information into parts

by identifying motives or causes. Make inferences and

find evidence to support generalizations
3 Evaluating: Present and defend opinions by making 8 10

judgments about information, validity of ideas, or

quality of work based on a set of criteria.

Creating: Compile information together in a different

way by combining elements in a new pattern or

proposing alternative solutions.

Total 80 100
INTERNAL ASSESSMENT 20 MARKS
Pen Paper Test and Multiple Assessment (5 + 5) 10 Marks
Portfolio 05 Marks
Lab Practical (Lab activities to be done from the prescribed books) 05Marks




MATHEMATICS-Standard

QUESTION PAPER DESIGN
CLASS-X (2023-24)

Time: 3 Hours Max. Marks: 80
S.No.| Typology of Questions Total |, -oﬁt
Marks eightage
(approx)
1 Remembering: Exhibit memory of previously
learned material by recalling facts, terms, basic
concepts, and answers. 43 54
Understanding: Demonstrate understanding of facts
and ideas by organizing, comparing, translating,
interpreting, giving descriptions, and stating main ideas
2 Applying: Solve problems to new situations by applying 19 24
acquired knowledge, facts, techniques and rules in a
different way.
Analysing: Examine and break information into parts
by identifying motives or causes. Make inferences and
find evidence to support generalizations
3 Evaluating: Present and defend opinions by making 18 22
judgments about information, validity of ideas, or
quality of work based on a set of criteria.
Creating: Compile information together in a
different way by combining elements in a new
pattern or proposing alternative solutions.

Total 80 100
INTERNAL ASSESSMENT 20 MARKS
Pen Paper Test and Multiple Assessment (5 + 5) 10 Marks
Portfolio 05 Marks
Lab Practical (Lab activities to be done from the prescribed books) 05 Marks







Content

S.No. Chapter Name Page No.
1. Real Numbers 01-10
2. Polynomials 11-21
3. Pair of Linear Equations in Two Variables 22-30
4. Quadratic Equations 31-49
5. Arithmetic Progressions 50-67
6. Similar Triangles 68-94
7. Co-ordinate Geometry 95-105
8. Introduction to Trigonometry 106-117
9. Some Applications of Trigonometry 118-128
(Heights and Distances)
10. Circles 129-150
11. Areas Related to Circles 151-167
12. Surface Areas and Volumes 168-185
13. Statistics 186-201
14. Probability 202-220
o Assertion-Reason Based Questions 221-253
o Case Based Questions 254-262
o Practice Papers 263-307






CHAPTER

1

Real Numbers

Decimal form of Real Numbers

—{ RATIONAL NIMBERS }
A number that can be expressed in
the form of p/q where 'p* and 'q' are
co-prime integers and q €. is called
a rational number. Their decimal

(IRRATIONAL NUMBERS F——

Anumberthat cannot be expressed in
the form p/q where 'p* and 'q' are co-
prime integers, is called an irrational
number. Their decimal repres-

entation is non-terminating and non-
recurring (non-repeating).
(e.g. 3.2 +/5.7,0.102003102..)

r 3

representation is either terminating
or non-terminating and recurring
{repeating).

3/7.0.234, -5
Rational Numbers

-3 -2 1,0, 1,237
Intepers

1,2,3,4.
{ Natural Numbers },

REAL NUMBERS

I
I FUNDAMENTAL THEOREM OF ARITHMETIC I

Every composite number can be written as a product of primes in cne and only one
way, apartfromthearderinwhichthe primes are written.

I |
HCF USING PRIME FACTORIZATION LCM USING PRIME FACTORIZATION I_
HCF is the product of the smallest LCM isthe productofthe greatestpawer

power of each commeon prime factor of of each prime [aclor ol the given
the given numbers. numbers.

M athematics-X
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RELATIONSHIP BETWEEN HCF AND LCM OF TWO NUMBERS

HCF is always a factor of the LCM of two numbers.
If 'a’ and 'b’ are two numbers, then
IICF (a, b) x LCM (a, b) = Preduct of 'a" and b’

VERY SHORT ANSWER TYPE QUESTIONS
1. A number Nwhendivided by 16 givestheremainder 5. istheremainder
when the same number is divided by 8.
2. HCFof 3®x5%and 3* x 52is :
3. If a=xy?and b= x%>° where x and y are prime numbers then LCM of (a, b) is

4. Inthegivenfactor tree, findxandy

5. If nisanatural number, then 252" — 92" isalways divisible by :
(a) 16 (b) 34
(c) both 16 or 34 (d) Noneof these

6. Given HCF (2520, 6600) = 120 and LCM (2520, 6600) is 252k, then value of

‘K'is
(a) 165 (b) 550
(c) 990 (d) 1650

7. The product of HCF and LCM of the smallest prime number and the smallest
composite number is

(@ 2 (b) 4
(c) 6 (d) 8
@ M athematics-X
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10.

1.

12.

13.
14.
15.

16.

17.

If the LCM of two numbersis 3600, then which of thefollowing cannot betheir
HCF?

(a) 600 (b) 500

(c) 400 (d) 150

Theratio of HCF and LCM of the least prime number and the least composite
number is:

(a) 1:2 (b) 2:1

(c) 1:3 (d) 1:1

The greatest number which divides both 30 and 80, leaving. remainder 2 and 3
respectively is:

(a) 10 (b) 7

(c) 14 (d 11

All decimal numbersare

(a) rationa numbers (b) irrational numbers
(c) rea numbers (d) integers

Which of these numbers always end with the digits 6.
(a) 4" (b) 2° (c) 6" (d) &

Writethe primefactorof 2x 7 x 11 x 13 x 17 + 21
Write the form in which every odd integer can be written taking t asvariable.

Find the least number which is divisible by all numbers from 1 to 10 (both
inclusive).

The numbers 525 and 3000 are divisible by 3, 5, 15, 25 and 75. What is the
HCF of 525 and 30007

What isx : y in the given factor-tree?

©
2 @
ONT
ONC
& O
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SHORT ANSWER TYPE QUESTIONS-I

18. Show that 12" cannot end with the digit O or 5 for any natural number n.
(NCERT Examplar)

19. What isthe smallest number by which /5 -./3 isto be multiplied to makeit a
rational number? Also find the number so obtained?

20. Find onerational number and one irrational number between /2 and /5.

21. If HCF of 144 and 180 is expressed in the form 13m — 3, find the value of m.

(CBSE 2014)
22. Findthe value of : (1) + (=1)*" + (=1)>"* 1 + (-1)*"*2 wherenisany positive
odd integer. (CBSE 2016)

23. Two tankers contain 850 litres and 680 litres of petrol respectively. Find the
maximum capacity of a.container which can measure the petrol of either tanker
in exact number of times. (CBSE 2016)

SHORT ANSWER TYPE QUESTIONS-II

24. Express 2658 as a product of its prime factors.
25. If 7560=22x 3 x qx 7, find pand q.

26. Provethat /3 ++/5 isirrational number.

27. Provethat 5—2\/5 is an irrational number.

1

2-5
29. Find HCF and LCM of 56 and 112 by prime factorization method.
30. Explain why:

28. Provethat isan irrational number.

(i) 7x11x13x 15+ 15 isacomposite number
(i) 11 x 13 x 17 + 17 is a composite number.
(i) 1 x2x3x5x 7+ 3 x 7isacomposite number.

@ M athematics-X
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31. Onamorning walk, three persons steps off together and their steps measure 40
cm, 42 cm, and 45 cm respectively. What is the minimum distance each should
walk, so that each can cover the same distance in compl ete steps?

(NCERT Exemplar)

32. During asale, colour pencilswere being sold in the pack of 24 each and crayons
in the pack of 32 each. If you want full packs of both and the same number of
pencils and crayons, how many packets of each would you need to buy?

(CBSE : 2017)

33. Find the largest number that divides 31 and 99 leaving remainder 5 and 8
respectively. (CBSE 2017)

34. The HCF of 65 and 117 is expressible in the form 65 m — 117. Find the value of
m. Also find the LCM of 65 and 117 using prime factorisation method.

35. Find HCF and LCM of 26, 65 and 117 using prime factorisation.
36. Find the HCF of 180, 252 and 324.
37. Find the greatest number of six digits exactly divisible by 18, 24 and 36.

38. Threebdlsringat intervalsof 9, 12, 15 minutesrespectively. If they start ringing
together at atime, after how much time will they next ring together?

39. Thelength, breadth and height of aroom are 8 m 25 cm, 6 m 75 cm and 4 m 50
cm respectively. Find the length of the longest rod that can measure the three
dimensions of the room exactly.

40. Find HCF and LCM of 404 and 96 and verify that HCF x LCM = Product of
two given number. (CBSE 2018)

LONG ANSWER TYPE QUESTIONS

41. Find the HCF of 56, 96, 324 by prime factorization.

42. What will be the least possible number of the planks, if three pieces of timber
42 m. 49 m, and 63 m long have to be divided into planks of the same length?

43. Amit, Sunitaand Sumit start preparing cards for al the personsin an old age
home. In order to complete one card, they take 10, 16 and 20 minutes
respectively. If they all started together, after what timewill they begin preparing
anew card together?

44. Aakriti decided to distribute milk in an orphanage on her birthday. The supplier
brought two milk containerswhich contain 398 | and 436 | of milk. Themilkis

M athematics-X @
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to be transferred to another containersso that 7 | and 111 of milk isleft in both
the containers respectively. What will be the maximum capacity of the
drum?

45. Find the smallest number, which when increased by 17, is exactly divisible by
both 520 and 468.

46. A street shopkeeper prepares 396 Gulab jamuns and 342 ras-gullas. He packs
them, in combination. Each containter consists of either gulab jamuns or ras-
gullabut have equal number of pieces. Find the number of pieces he should put
in each box so that number of boxes are least. How many boxeswill be packed
inall. (CBSE 2016)

47. Find the number nearest to 110000 but greater than 1 lakh, which is exactly
divisible by 8, 15, 21.

48. Inaseminar, the number. of participantsin Hindi, English and Mathematicsare
60, 84 and 108 respectively. Find the minimum number of roomsrequired if in
each room the same number of participants are to be seated and all of the them
being of the same subject.

49. State Fundamental Theorem of Arithmetic. Isit possiblethat HCF and LCM of
two numbers be 24 and 540 respectively. Justify your answer.

50. Find the smallest number which when increased by 20 is exactly divisible by
90 and 144. IsLCM, amultiple of 144?

51. If the HCF of 1032 and 408 is expressible in the form 1032 p — 408x%5, find p.

52. TheLCM of two numbersis 14 timestheir HCF. The sum of LCM and HCF is
600. If one of the number is 280. Find the other number.

ANSWERS AND HINTS

1.5 2. 3x5?

3 xy 4. x=35,y=70

5. (c) 25°" — 92" is of the form a®" — b®" which is divisible by both a — b and
a+ bso, by both 25 + 9 =34 and 25 -9 = 16.

6. (b) 550 7. (d) 8
8. (b) 500 9. (@ 12
10. (c) 14 11. (c) real numbers
@ M athematics-X
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12

14.
16.
18.

19.
21.

22.

23.
24,
25.

26.

27.

29.
30.

31

32.

(©) 6" 13. 7

2t+1or2t-1 15. 2520
75 17. 60: 1
As 12 has factors 2, 2, 3. It doesnot has 5 as its factor so 12" will never end

with O or 5.

J5 ++/3, 2
HCF of 180 and 144 is 36.

13m-3= 36

13m= 39
m=3

Given that nis apositive odd integer
0 2nand4n+2areeven positiveintegersand nand 2n + 1 areodd positive
integers.
B (_1)n =—1, (_1)2n =+1, (_1)2n +1_ _ 1, (_1)2n +2_ 4 1
O D"+ )P+ () 4 ()N *2=-1+1-1+1=0
HCF of 850 and 680is2 x 5 x 17 = 170 litres.
2658 =2 x 3 x 443
p=3andq=5
Provethat /3 and /5 isirrational number separately. Sum of two irrational
number isanirrationa number.

5isrationa no. and %/5 is an irrational number. Difference of a rational
number and irrational number is an irrational number.

HCF=56,LCM =112

(i) 15 % (7 x 11 x 13+ 1) asit has more than two factors so it is composite no.
Similarly for part (ii) and (iii)

LCM of 40, 42, 45 = 2520

Minimum distance each should walk 2520 cm.

LCM of 24 and 32is 96
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96
96 crayons or ol 3 packs of crayons

96
96 pencils or o = 4 packs of pencils.

33. Given number =31 and 99
31-5=26 and 99-8 =91
Primefactorsof 26=2x 13
91=7x13
HCF of (26, 91) = 13.
[0 13 isthe largest number which divides 31 and 99 leaving remainder 5
and 8 respectively.
34. HCF (117,52) = 13.
Giventhat65m-117=130 65m=1300 m=2.
LCM (65, 117) = 13 x 3% x 5= 585
35. HCF=13
LCM =1170
36. HCF (324, 252, 180) = 36
37. LCM of (18, 24, 36) = 72.
Greatest six digit number = 999999

72) 999999 (13888
-T2
279
—216
639 Require six digil number
— 576
— QUYL
39 999 )9_)63‘
— 576 -
T e30 999936
- 576

63
38. LCM of (9, 12, 15) = 180 minutes.
39. HCFof 8m 25 cm,6m 75cmand4m50cm=75cm
40. HCF (404, 96) = 4
LCM (404, 96) = 9696
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HCFxLCM = 38, 784
Also, 404 x 96 = 38,784
41. HCF (56, 96,324) =4
42. HCFof 42m,49mand63m=7m

42 49 63
Number of planks= —+—=+—- =6+7+9=22
7T 7 7
43. LCM of 10, 16 and 20 minutes = 80 minutes
44. 17
45. 4663

LCM of (468, 520) = 4680
[0 Required no. = 4680 — 17 = 4663
46. HCF (396, 342) = 18

396 +342
No. of boxes= 18 =41

47. 109200
48. HCF of 60, 84 and 108 is 22 x 3= 12 = No. of participantsin each row.

Total number of participants

No. of roomsrequired =

12
_60+8a+108
= —12 = rooms
49. HCF=24, LCM =540
HCE = Toq T4 Nnot an 1ntegey.

Hence two numbers cannot have HCF and LCM as 24 and 540 respectively.
50. [The LCM of (90, 144) — 20] = Required No.
[0 Required No. =700

51. p=2
52. HCF=40,LCM =560
O Other No. = 80.
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PRACTICE-TEST

Real Number

Time : 45 Minutes M.M. : 20
SECTION A
1. Check whether 17 x 19 x 21 x 23 + 7 isa composite number. 1
2. What isthe LCM of the smallest 2 digit number and the smallest composite
number? 1
3. Findthe HCF of x*® and x&y. 1
4. FindtheLCM of 14and 122. 1
SECTION B
5. Show that 9" can never endswith unit digit zero. 2

6. Findthepairsof the natural numberswhoseleast common multipleis78 and the
greatest divisor is 13.

7. Find prime factors of 7650 using factor tree.

2
SECTION C
8. Provethat3- 2./5 isanirrationa number. 3
9. Findthe HCF of 36, 96 and 120 by prime factorization. 3
SECTION D

10. Once asports goods retailer organized a campaign “Run to remember” to spread
awareness about benefits of walking. In that Soham and Baani participated.
Therewasacircular path around asportsfield. Soham took 12 minutesto drive
oneround of thefield, while Baani took 18 minutesfor the same. Suppose they
started at the same point and at the same time and went in the same direction.

After how many minutes have they met again at the starting point? 4
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CHAPTER

Polynomials

Trinomial

A polynomial with [—
three terms e.g.
4+ 5% -7
A poly{lomial with |q |
‘I Quadratic polynomial |‘ two terms e.g.
: 5% -7, 3%/5+7
-IZeroes of quadratic polynomial Polynomial of the degree 2
Can have at most 2 zeroes
If 0.and f) are zeroes of the quadratic | | Standard form is 7 - -
] A polynomial with
polynomial ax® + bx + ¢, a # 0, then ax’ +bx+c,a#0 one term, e.g. <
> o+ =-b/a eg 4x’' +10x -7 10x",- 7 etc.
(XB =c/ a ) . Linear polynomial |
Quadratic polynomial P(x) with &
. I Polynomial of the degree 1
and |3 as Z?IOGS can be represented Exactly 1 zero Standard | —
as P(x) =x~(0u + Bx + ofp form is ax + b
Or P(x) = (x- o)(x- PB)
-IZeroes of linear polynomial
If 'k" is a zero of p(x) = ax + b, then
» p(k)=ak+b=0,ie,k=-b/aisthe
zero of the polynomial.
BASED ON
Ll RELATIONSHIP BETWEEN BASED ON DEGREE NUMBER [
ZEROES AND COEFFICIENT OF POLYNOMIAL [* OF TERMS
A
ZERO OF POLYNOMIAL
A real number 'a' is a zero of the polynomial
P(X), if P(a) = 0. [t means (X - a] is a factor of TYPES OF POLYNOMIALS
P(x). A

POLYNOMIALS
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POLYNOMIALS

If 'X'is a variable, 'n' is a natural number, a,, a,, a,, a,, ... are real numbers then, P(x) =
ax"+a, X"+, X" e, ax+a,(n#0)iscalled apolynomialin 'x".

GRAPH OF A POLYNOMIAL

A4

A\ 4

GEOMETRICAL REPRESENTATION
OF A LINEAR POLYNOMIAL

GEOMETRICAL REPRESENTATION

OF A QUADRATIC POLYNOMIAL ]

Graph of a linear polynomial
P(x) =ax + b, a#0 is a straight line
cutting x— axis exactly at one point.

YA

Graph of a quadratic polynomial
P(x)=ax’+bx+c,a#0,isa
parabola open upwards, if a > 0.

e.g. 5x +4x +1
YA

\ |/,

N X

> A

vy

Graph of a quadratic polynomial
P(x)=ax’+bx+c,a#0,isa
parabola open downwards, ifa < 0.
eg X +7x+1

In general a polynomial P(x) of degree 'n' crosses the x-axis at most 'n' points.

D
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VERY SHORT ANSWER TYPE QUESTIONS

1. If onezeroof the polynomia P(x) = 5x2+ 13x + kisreciprocal of the other, then
vaueof kis

1
@ 0 (b) 5 © 5 (d) 6

2. If a and B arethen zeroes of the polynomial p(x) = x> — p(x + 1) — ¢ such that
(a+1)(B+1)=0,thenc=
3. If onezero of the quadratic polynomlal X% + 3x + kis 2, then thevalue of kis

(a) 10 (b) - 10 (c) 5 (d) -5

4.  |If the zeroes of the quadratic polynomial x? + (a+ 1)x + bare 2 and — 3, then
(@a=-7,b=-1 (b) a=5, b=-1
(c)a=2, b=-6 (d a=0,b=-6

5. What should be added to the polynomial x?>—5x + 4, so that 3isthe zero of the
resulting polynomial.

(a1 (b) 2 (c) 4 (d) 5

6. If a and B arethezeroesof thepolynomia f (X) = x? + x + 1, then % +

|-

7. The number of polynomials having zeroes -3 and 5 is
(@) Onlyone  (b) Infinite (c) Exactlytwo (d) at mosttwo

8. If a and 3 arethezeroes of the polynomia x?>-1, then the value of (a + ) is:
(a) 2 (b) 1 (c) -1 (d) O

9.  Which of thefollowing isaquadratic polynomial having zeroes 3 and§ ?

4 9
(a) 4x-9 (b) 3 (9%x2+4) (c) x*+ 2 (d) 5 (9x2-4)
10. Thequadratic polynomial ax? + bx + ¢, a# Oisrepresented by thisgraph then a

is

< i 7 —
(@) Natura no. (b) Wholeno. (c) Negativelnteger (d) Irrationa no.
Mathematics-X @
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11. If Lisonezero of the polynomial p(x)=ax?>—3(a—1)x-1, then find the value of ‘a’.

12. Find the quadratic polynomia whose zeroes are(5 + 2\/§) and (5 - 2\/5)

13. If onezero of p(x) = 4x?— (8k?— 40k) x— 9 is negative of the other, then find the
values of k.

14. What number should be subtracted to the polynomial x? - 5x + 4, so that 3isa
zero of polynomial so obtained?

15. How many (i) maximum (ii) minimum number of zeroes can a quadratic
polynomial have?

16. What will be the number of real zeroes of the polynomial x? + 1?

17. If a and 3 are zeroesof polynomial 6x2— 7x— 3, then form a quadratic polynomial
where zeroes are 2a and 23

1
18. If a and q are zeroes of 4x2 — 17x + k-4, find the value of k.

19. What will bethe number of zeroesof the polynomiaswhose graphsare parallel
to (i) y-axis (ii) x-axis?

20. What will be the number of zeroes of the polynomials whose graphs are either
touching or intersecting the axisonly at the points:

SHORT ANSWER TYPE (I) QUESTIONS

21. For what value of k, x2— 4x + k touches x-axis?

22. If the product of zeroes of ax? — 6x — 6 is 4, find the value of a. Hence find the
sum of its zeroes.

23. If zeroesof x*— kx+ 6 areintheratio 3: 2, find k.
24. If one zero of the quadratic polynomial (k? + k)x2 + 68x + 6k isreciprocal of the
other, find k.

25. If a and 3 arethe zeroes of the polynomia x?—5x + msuchthata - =1, findm.

26. If thesum of squares of zeroes of the polynomial x>—8x + kis40, find thevalue
of k.
27. If a and 3 are zeroes of the polynomial t>—t — 4, form a quadratic polynomial
1 1
whose zeroesare — and 5 .
a B
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28. If a and 3 are zeroes of the polynomial 2x2 + 7x + 5, then find (a - 3 ).

29. If mand n are the zeroes of the polynomia 3x? + 11x — 4, find the value of

m n
4+

n m’
(CBSE, 2012)

3+ \/5 and 3- \/E )
5 5
(CBSE, 2013)

30. Find aquadratic polynomial whose zeroes are

SHORT ANSWER TYPE (Il) QUESTIONS

31. Findthe zeroesof the polynomial x>-3x—m (m+3)

32. Obtainzeroesof 4./3 x? +5x— 2+/3 and verify relation between its zeroes and
coefficients.

33. Form aquadratic polynomial, whose one zero is 8 and the product of zeroesis
-56.

34. -5isone of the zeroes of 2x2 + px— 15, and zeroes of p(x2 + x) + kareequal to
each other. Find the value of k.

35. Findthevalueof k such that 3x* + 2kx + x— k— 5 has the sum of zeroes as half of
their product.

36. If zeroesof the polynomia ax? + bx—c, a# 0 are additiveinverse of each other
thenwhat isthevaueof b?

37. If aandp arezeroesof X2—x—2, find a polynomial whose zeroes are (2a + 1) and
(2B +1)

38. If a, B arezeroesof thequadratic polynomial 2x?+5 + k, then find the value of ‘k’
such that (a + )2 — ap = 24.

39. If onezeroof thepolynomia 2x2—3x + pis 3, find the other zero and the val ue of
‘0.

40. Findaquadratic polynomial, whosezeroesareintheratio 2: 3and their sumis15.
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LONG ANSWER TYPE QUESTIONS

41. If (x + a) isafactor of two quadratic polynomials x? + px + gand X2+ mx + n,
then prove that a= (n - q)/(m - p)

42. 1If one zero of the quadratic polynomial 4x2—8kx + 8x — 9 is the negative of the
other, then find the zeroes of kx? + 3kx + 2?

43. If a, B arezeroes of the quadratic polynomial x2—5x — 3, then form a polynomial
whose zeroes are (2a + 33) and (3a + 2[3).

44. If onezeroof thepolynomid (k + 1) x2—5x + 5 is multiplicative inverse of the other,
then find the zeroes of kx?—3kx + 9.

45. If theproduct of the zeroes of the quadratic polynomid kx?+ 11x + 42is7, thenfind
the zeroes of the polynomial (k—4)x?+ (k + 1)x + 5.
46. If o and 3 are zeroes of the polynomial x? + 4x + 3, find the polynomial whose

B

a
zeroesare 1+ — and 1+ —.
a B

47. Formaquadratic polynomial oneof whosezerois 2 + /5 and sum of the zeroes
is4.

48. Form apolynomial whose zeroes are the reciprocal of the zeroes of p(x) = ax? +
bx+c,az0.

49. If (x + 2) isafactor of x> + px + 2g and p + q = 4 then what are the values of
pandq?

50. If sum of the zeroes of 5x* + (p + q + r)x + pgr is zero, then find p* + g° + r3.

51. If the zeroesof x? + px + g are doublein value to the zeroes of 2x? - 5x - 3 find
p andg.

ANSWERS AND HINTS

1. (b)5 2.1

3. (b)-10 4. (d)a=0,b=-6

5. (b)2 6. -1

7. (b) Infinite 8 (da+p=0

9. (d) 5 (9%-4) 10. (c) Negative Integer
1. .a=1 12. x2-10x+13
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13. k=0,5 14. (- 2)

15. (i) 2 (i) O 16. 0
17. k[3x% = 7x - 6] 18. k=8
19. (i) 1 (i) O 20. (i) 2 (i) 1
3
21. 4 22. a= —E,sum of zeroes=-4
23.-5,5 24. 5
25. 6 26. 12
27. A2 +t—1
3

Oa—-RB=+—

28. B 5

U e

m n_m?+n® _(m+n)?-2mn

29. —+— =
n m mn mn - 12
3
6 4
a+B=—=, af=— _ -
30. o +B c B o5 31. m+3,-m
k (25%% - 30x + 4)
2 -2, 2
. \/§1 4
33.aB=-56andB=-7
so,a=8 Nowa+p=1
Required polynomial isx?—x—56
34 ! 351
7 .
36.b=0 37. x> —4x-5

38. (a +B)=-5/2and af3 = k/2

7
Substituting the above valuesin (a + B)?— ap = 24. Solve to get ‘k’ = TR
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39. 3isazero, s02(3)°-3x3+p=0

c -3
p=9, Nowaf3 = 3 solve to get the other zero PR

40. o :B=23.Soa =2p/3
Using (a + B) = 15, solveto get a and 3 as 9 and 6 respectively.
Required polynomial isx? - 15x + 54
41. Since (x + 2) isafactor of x? + px + q
(-a)?-ap+q=0
()’ =ap—0 .ccorvrrnnne. (1)
Similarly fromx?+mx +n
(@%>=am-n...... (2)
Comparing equatin (1) and (2)
a=(n-q)/(m-p)
42. f(x)=4x>+(8-8k)x—9

(a+B)=-(8-8k)/4
k=1
Substitute k = 1 and solve for x =-2 and -1
43. For given polynomial, (a + ) =5, ap = -3
For Required polynomial
Sum of zeroes= (2a + 3p) + (3a + 2p)
= 5(a+p)
=25
Product of zeroes = (2a + 3B)(3a + 23)
= 602 + 6B + 13ap = 6(a® + p?) + 13ap
= 6 [(a + B)?—2ap] + 13ap
= 147
Required polynomial isx?—25x + 147
44, f(x) = (k + )x>~5x +5
(ap)=1
5/(k+1)=1
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k=4
Substituting k = 4 in kx? — 3kx + 9 solveto get zeroes x = 3/2 and 3/2

45. f(x) = kx?+ 11x + 42
(ap)=7
k=6
Substituting k = 6in (k — 4)x? + (k + 1)x + 5, solve to get zeroesx = —1 and
Xx=-5/2

>, 16 16 1, -
X°——X+— or —(3x°-16x+16
46. 3 3 3( )

47. a+p=4
(2+5)+p=4
B=2-5
aB=-1 O Polynomia =k{x? - 4x~1]

D2+EX+ED

k
48. e

49. p=3,9=1
50. Product of the zeroes = 3 pgr
51. p=-5andg=-6
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PRACTICE-TEST

Polynomials

Time : 45 Minutes M.M. : 20
SECTION- A
1. If a and 3 are zeroes of aquadratic polynomial p(x), then factorize p(x). 1
1
2. If a and B are zeroes of x?— x — 1, find the value ofa”g. 1

3. If oneof the zeroesof quadratic polynomial (k-1) X2+ kx+ 1is — 3then the

value of Kis, 1
4 o 2 2 o -2
@ 3 (b) ~3 (© 3 (@ -3
4. A quadratic polynomial, whose zeroes are — 3 and 4, is 1
(@) > —x+ 12 (b) X +x+12
(C)X—Z—E—G (d) 2 +2x-24
2 2
SECTION-B

5. If a and 3 are zeroes of X* — (k + 6)x + 2(2k -1). find the value of kif a + 3 =
1
=a
> B. 2

6. Find a quadratic polynomial one of whose zeroes is (3+ \/E) and the sum
of its zeroesis 6. 2

2
7.  If zeroesof thepolynomia X2+ 4x + 2aarea and q thenfindthevaueofa. 2
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SECTION-C

8. If a and 3 are zeroes of the polynomial p(s) = 382 — 6s+ 4, then find the value of

o/ + Bla + 2(Va + 1/B) + 3aPB 3

9. If truthand lie are zeroes of the polynomial px? + gx +r, (p # 0) and zeroes are

reciprocal to each other, Find therelation betweenpandr. 3
SECTION-D

10. Findthezeroesof thepolynomial \/3x2 +10x + 7+/3. Also verify therelationship
between the zeroes and their coefficients. 4
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CHAPTER Pair of Linear Equations

3 in Two Variables
@

Linear equation in
two variables
ax+by+te =0 ..()
ax+by+e,=0 ... (2)

Equation of a
straight line

| Method to solve |

ax+by+c=0 / \

Solution (x, y) — Points
lying on straight line,

Algebraic
method

Graphical
method

. . a, b,
Intersecting lines —# -~
al 2

(intersect at 1 point) one solution
Coincident % = 712— <>

Elimination Method

ax+by=c (1) Infinite solution
1 =0 .. . b
— ax+by=c, ..(2) Parallel lines 7 = b—::t 7 <_>Ea
Substitution Method Multiplying eq. (1) by a, (Non Tnterseeting) No solution

ax+by+ec =0 ..(1)
ax+bytec,=0 ...(2)

and eq. (2) by @, making
coefficient of x same and

Substituting the value of hence eliminating x and
x from eq. (1) 1in eq. (2) finding y.

and finding y and

vice versa.

VERY SHORT ANSWER TYPE QUESTIONS
1. Ifthe lines given by 3x + 2ky = 2 and 2x + 5y = 1 are parallel, then the value of
k is
2. Ifx=aandy=bisthesolution of the equationx—y =2 and x +y =4, then the
values of a and b are respectively

@ Mathematics-X



3. A pair of linear equations which hasaunique solutionx= 2andy=- 3 is
(@ x+y=1and 2x-3y=-5
(b) 2x+5y=-11 and 2x-3y=-22
(c) 2x+5y=-11 and 4x+10y=-22
(d)x—4y-14=0 and 5x-y-13=0
4. Theareaof thetriangleformed by thelinesx=3,y=4andx=yis____ .

5.  Thevaueof k for which the system of equations3x + 5y =0and kx + 10y =0
has a non-zero solutions is :

6. If apair of linear equations in two variables is consistent, then the lines
represented by two equations are:
(a) Intersecting (b) Paralle
(c) aways coincident (d) intersecting or coincident

7. For2x+ 3y =4, ycanbewrittenintermsof x as

8.  One of the common solution of ax + by = cand y axisis

@ P o5 o B3
© - O @ B -5F

9. If ax+by=candIx+ my=nhasunique solution then the relation between the
coefficient will be:

(@ am#1b (b) am=1b (c) ab=Im (d) ab#Im

10. InAABC, C=30B, OC=2(0A + B) then, A, 0B, LIC are respectively.
(a) 30°, 60°, 90° (b) 20°, 40°, 120°
(c) 45°, 45°, 90° (d) 110°, 40°, 50°

11. If x=3m-1andy=4isasolution of the equation x +y =6, then find the value
of m.

12. What isthe point of intersection of the line represented by 3x — 2y = 6 and the
y-axis?

13. For what value of p, system of equations 2x + py = 8 and x + y = 6 have no
solution?

14. A motor cyclist is moving along the line x — y = 2 and another motor cyclist is
moving aong the line x—y = 4 find out their moving direction.

15. Find the value of k for which pair of linear equations 3x + 2y = -5 and x — ky =
2 has aunigue solution.
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16. Writethe solution of y=xandy = —x.

17. If 2x+ 5y =4, write another linear equation, so that lines represented by the pair
are coincident.

18. Check whether the graph of the pair of linear equations x + 2y —4 =0 and 2x +
4y — 12 = 0 is intersecting lines or parallel lines.

19. What is the value of p, for which the pair of linear equations x + y = 3 and
3x + py = 9isinconsistent.

20. If wedraw linesof x=2andy = 3, what kind of lines do we get?

SHORT ANSWER TYPE (I) QUESTIONS

21. Formapair of linear equationsfor: The sum of the numerator and denominator
of the fraction is 3 less than twice the denominator. If the numerator and
denominator both are decreased by 1, the numerator becomes half the
denominator.

22. For what value of p the pair of linear equations (p + 2)x— (2p+ 1)y =3(2p-1)
and 2x — 3y = 7 has a unique solution.

23. ABCDE isapentagon with BE || CD and BC || DE, BC is perpendicular to CD
If the perimeter of ABCDE is 21 cm, find x and y.

A
3cm 3cm
B E
5cm
X=y
C Xty D
24. Solvefor xandy

2 THT 33
25. Solvefor xandy
x+2y=11and2x+3y=4
Alsofind pif p=8x+ 5y
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26. Solve the pair of linear equations by substitution method x — 7y + 42 = 0 and
Xx-3y-6=0

27. Ramiswalking aongthelinejoining (1, 4) and (0, 6). Rahim iswalking along
thelinejoining (3, 4) and (1, 0). Represent on graph and find the point where
both of them cross each other

28. Given the linear equation 2x + 3y — 12 = 0, write another linear equation in
these variables, such that. geometrical representation of the pair so formed is

(i) Parale Lines (ii) Coincident Lines (iii) Intersecting lines.

29. Thedifference of two numbersis66. If one number isfour timesthe other, find
the numbers.

30. For what value of k, the following system of equations will be inconsistent
kx+3y=k-3
12x + ky =k

SHORT ANSWERS TYPE (Il) QUESTIONS

31. Solve graphically the pair of linear equations5x—y=5and 3x-2y=-4
Also find the co-ordinates of the points where these linesintersect y-axis.
32. Solve

+ =a+b

2] o | x
+
< Tl

=2

%

33. For what values of a and b the following pair of linear equations have infinite
number of solutions?
2X + 3y=7
ax+y) - b(x-y)=3a+b-2
34. Findthevaue of k for no solutions
(Bk+1)x+3y-2 =0
(k*+2x+ (k-2)y-5 =0
35. Solvethe pair of linear equations
152x - 378y =-74
—378x + 152y =-604
36. Pinky scored 40 marks in a test getting 3 marks for each right answer and
losing 1 mark for each wrong answer. Had 4 marks been awarded for each
correct answer and 2 marks were deducted for each wrong answer, then Pinky
again would have scored 40 marks. How many questionsweretherein thetest?
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37. Father’s age is three times the sum of ages of his two children. After 5 years his
age will be twice the sum of ages of two children. Find the age of the father.

38. On sdling aT.V. at 5% gain and a fridge at 10% gain, a shopkeeper gain
T 2000. But if he sellsthe T.V. a 10% gain and fridge at 5% loss, he gains
T 1500 on the transaction. Find the actual price of the T.V. and the fridge

39. Sunita has some? 50 and ¥ 100 notes amounting to atotal of ¥ 15,500. If the
total number of notesis 200, then find how many notes of ¥ 50 and ¥ 100 each,
she has.

LONG ANSWER TYPE QUESTIONS

40. Solvegraphicaly thepair of linear equations 3x— 4y + 3=0and 3x + 4y—-21 = 0.
Find the co-ordinates of vertices of triangular region formed by these lines and
x-axis. Also calculate the area of thistriangle.

41. A and B aretwo points 150 km apart on ahighway. Two cars start with different
speedsfrom A and B at sametime. If they movein samedirection, they meetin
15 hours. If they move in opposite direction, they meet in one hour. Find their
Speeds

42. The ratio of incomes of two persons A and B is 3 : 4 and the ratio of their
expendituresis 5 : 7. If their savings are ¥ 15,000 annually find their annual
incomes.

43. Vijay had some bananas and he divided them into two lotsA and B. He sold the
first lot at the rate of T 2 for 3 bananas and the second lot at the rate of ¥ 1 per
banana and got atotal of ¥ 400. If he had sold thefirst ot at the rate of ¥ 1 per
bananaand the second lot at the rate of ¥ 4 for 5 bananas, his total collection
would have been ¥ 460. Find the total number of bananas he had.

44. A raillway half ticket cost half the full fare but the reservation charges are the
same on a half ticket as on a full ticket. One reserved first class ticket costs
T 2530. One reserved first class ticket and one reserved first class half ticket
from stationsA to B costs< 3810. Find thefull first classfarefrom stationsA to
B and also the reservation charges for aticket.

45. Determine graphically, the vertices of the triangle formed by the linesy = x,
y=x and x+y=8. (NCERT Exemplar)
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46.

47.

48.

49.

50.

Draw the graphs of the equationsx =3, x =5 and 2x—y -4 = 0. Also find the
area of the quadrilateral formed by the lines and the x-axis.

(NCERT Exemplar)

Sarthak takes 3 hours morethan Nishi towalk 30 km. But if Sarthak doubleshis

speed, heisahead of Nishi by 1% hours. Find their speed of walking.

In atwo digit number, the ten’s place digit is 3 times the unit’s place digit. When

the number is decreased by 54, digits get reversed. Find the original number.

the number, digitsreversed. Find the number.

(i) 2x-(a-4)y=2b+1
I4x—-(a-1)y=5b-1
(ii)2x+3y=7
2ax +ay = 28 — by

Find the values of a and b for infinite solutions

A two-digit number is 3 morethan 4 timesthe sum of thedigits. If 18 isadded to

ANSWERS AND HINTS

2. a=3andb=1

3. () 2x + 5y =—11 and 4x + 10y = - 22

4 1 it
. 5 Sq. uni

6. (d) intersecting or coincident

8. (a) %’ %%

10. (b) 20°, 40°, 120°
12. (0, -3)

14. move pardl€

16. (0, 0)
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18. Paradlée lines 19. p=3
20. Intersecting lines 21 x-y=-3,2x-y=1
2. pz4 23. x=5y=0
24. 4,2 25. x =5,y=-2,p=30
26. 42,12 27. (2, 2)
28. (i)4x+6y+10=0
(i) 4x+6y—-24=0
29. 88, 22 30. k=-
31. (2,5) (0,-5)and (0, 2) 32. x=a4,y=b?
33.a=5b=1 34. k=-1
35.2,1 36. 40questions
37. 45 years

38. T.V. =% 20,000 Fridge =¥ 10,000

39. ¥ 50 notes = 90, ¥ 100 notes = 110

40. Solution (3, 3), Vertices (- 1, 0) (7, 0) and (3, 3), Area = 12 square units
41. 80 km/hr, 70 km/hr

42. ¥ 90,000, T 1,20,000

43. Let theno. of bananasinlotsA bex andinlotsB bey

2
Casel : §X+y =400 O 2x+3y=1200

4
Case2: x+gy =460 0O 5x+4y=2300
x =300, y=200, Total bananas = 500.

X
44. Let the cost of full and half ticket beI x & ¥ 5 and reservation charge by
Ty per ticket.
Casel : x+y=2530
M athematics-X
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Case2: x+y+§+ y =3810

x =2500, y =30

Full first classfare isT 2500 and reservation chargeis 30.
45. Vertices of thetriangle are (0, 0) (4, 4) (6, 2).
46. A3, 0), B(5, 0)

C(5,6),D(3, 2

1 1
Areaof quad. ABCD =7 AB x (AD + BC) =5x 2x(6+2) =8gq. units.

10
47. 3 km/hr, 5 km/hr

48. 93

49. 35

50. (i) 7, 3
(ii) 4, 8

M athematics-X
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PRACTICE-TEST

Pair of Linear Equations In Two Variables

Time: 45 Minutes M.M.: 20
SECTION-A
1. For what value of k system of equations
X+ 2y =3 and 5x + ky + 7 = 0 has a unique solution. 1

2. Doesthepoint (2, 3) lie on line represented by the graph of 3x — 2y = 5. 1
3. Thepair of equations x = a and y = b graphically representes lines which are:

1
(a) Pardld (b) Intersecting at (b, a)
(c) Coincident (d) Intersecting at (a, b)
4. For what value of K, the equations 3x —y + 8 = 0 and 6x — Ky =16 represent
coincident lines? 1
= b) = 2 Q) -2
@ 5 (b) -5 © (d -
SECTION-B
5. For what value of a and b the pair of linear equations have infinite number of
solutions
2x-3y =7
ax+3y =b 2
6. Solvefor xandy
04x+03y =17
0.7x-0.2y =0.8 2
7. If the system of equations6x + 2y = 3and kx + y = 2 hasaunique solution, find
the value of k. 2
SECTION-C
8. Solveforxandy
x+y =a+b
ax—-hy =a?-b? 3
9. Sum of the ages of a father and the son is 40 years. If father’s age is three times
that of his son, then find their ages. 3
SECTION-D
10. Solvethefollowing pair of equations graphically.
3x + 5y =12 and 3x - 5y = -18. 4
Also shade the region enclosed by these two lines and x-axis.
M athematics-X
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CHAPTER

4 Quadratic Equations

Juadratic Polynomia

A polynomial of the form ax’ + by + ¢, a # 0 is called a Quadratic polynomial,
Degree of this polynomla is 2

Quadratic Equation

: 2 : : »
An equation of the form ax + bx + ¢ =0, g # 0 is called a Quadratic equation,
in one variable x, where ¢, b, ¢ are real numbers.

¥
) g Methods for solvin
Roots of a Quadratic Equations Cusdratic Bqus tion%

A real number g is called root of [ By Using Quadratic ]

By factorisation

ax’ + bx + ¢ = 0, when it satisfics Formula (Given by

Sridhar Acharya)

this equation i.e., a0’ + bo. + ¢ = 0. l
A quadratic equation have at most (a) By using identities
2 real roots. (b) By splitting the middle term
— Quadratic equation ax” + bx + ¢ = 0
Dlsczlmmant has two roots o and 3 given by
D=b —dacis e 2
called discriminant o= M , B = _b_b—_‘lac
’ 2a 2a
[ Nature of roots ]
v
\J v v
Case1:D>0,h —4ac>0 ||Case 1: D=0, —4ac=0||Case Il : D<0, 5" —4ac <0
Roots are real and distinct Roots are real and equal Roots are not real

| [
Y

Real roots can be
rational or irrational
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NOTES:

b++/b*-4ac
2a

1. Real and distinct roots are —

-b -b
2. Rea and equal roots are a2’ 2a

3. There are quadratic equation which donot have any real rootse.g. x> +1=0

VERY SHORT ANSWER TYPE QUESTIONS
Multiple Choice Questions:
1.  Which of the following is not a Quadratic Equation?
(@) 2(x-1)2=4x>-2x+1 (b) 3X-Xx°=x2+6
© (V3x+~2) = 2@ - 5x (d) (R+2X)2=x4+3+4x2
2. Which of the following equation has 2 as aroot

(@ x*+4=0 (b) X2-4=0
() x¥*+3x-12=0 (d) 3x*-6x-2=0
1. S .
3. If 5 isaroot of X2 + px - - Othenvalueof pis
(a) 2 (b) -2
1 1
© @ 5
4. Every Quadratic Equation can have at most
(&) Threeroots (b) Oneroot
(c) Two roots (d) Any number of roots
5. Rootsof Quadratic equation x2 — 7x = 0 will be
@7 (b) 0,-7
(©) 0,5 (d) 0,7
6. Thevalue(s) of k for which the quadratic equation 2x? + kx + 2 = 0 has equal
roots, is
(@ 4 (b) £4
(c) -4 (d O (CBSE 2020)
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7. Fillintheblanks:
(@) If px?+ gx+r =0 hasequal roots then value of r will be
(b) The quadratic equation x2 — 5x — 6 = 0 if expressed as (x + p) x+qg)=0

then value of p and g respectively are and

(¢) Thevalueof k for which theroots of gaudratic equations x? + 4x +k=0are
real is

(d) If roots of 4x2 — 2x + ¢ = 0 arereciprocal of each other then the value of ¢
is .

(e) If inaquadratic equation ax? + bx + ¢ =0, value of ais zero then it become
a equation.

8. Writethediscriminant of thequadractic equation (x+5)2 =2 (5x-3)

9. Rootsof —X2+1X+1:O
| 2 2
1
(8 ~5t (b) =.1
2 q <2
(C) 2 ' ( ) 2’ 2

SHORT ANSWER TYPE QUESTIONS-I

10. If the quadratic equation px?— 25 px + 15=0 (p # 0) hastwo equal rootsthen
find the value of p.
11. Solvefor x by factorisation

(a) 8x2—-22x-21=0

(b) 35x2+25x+10J5 =0

() 2% +ax-a2=0 (CBSE 2014)
(d) 3x*-2.6x+2=0 (CBSE 2010)
(6) V3x2+10x+74/3=0

(f) V2x2 +7x+5J/2 =0

(@) (x-1)2-5(x-1)-6=0
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12. For what vlaue of ‘a’ quadratic equation 3ax?— 6x + 1 = 0 has no real roots?
(CBSE 2020)

13. If — 5 is a root of the quadratic equation 2x? + px — 15 = 0 and the quadratic
equation p(x2 + X) + k= 0 has equal roots find the value of k.

(CBSE 2014, 2016)

2
14. Ifx= 3 and x = - 3 are roots of the quadratic equation ax?+ 7x + b=0. Find the

value of aand b. (CBSE 2016)

15. Findvalueof p for which the product of roots of the quadratic equation px? + 6x
+ 4p =0isequal to the sum of theroots.

16. Thesidesof two squaresare x cm and (x + 4) cm. The sum of their areasis 656
cm? Find the sides of these two squares.

17. Findkif thedifferenceof rootsof the quadratic equation x2—5x+ (3k—3)=0is 11.

SHORT ANSWER TYPE QUESTIONS-II

18. Find the positive value of k for which the quadratic equation x> + kx + 64 =0
and the quadratic equation x? — 8x + k = 0 both will have real roots.

19. Solvefor x
i 111 +b+x=0 CBSE 2005
@ F4btx-a b x 2 Sithe ( )
a b xz0
b —1 —i+l+i 2a+b+2x#0
(b) 2a+b+2x  2a b 2x a X# 5
a b xz0

2x+ 1 N 3x+9 -
© %—3 2x+3 (x-3(2x+3) ~0X#3 5

(d) 42+ dbx— (a2-b2) =0

1 1 _6
® 31 %s5-7 X*L5 (CBSE 2010)

(f) 42-2@%+b)x+a%?=0

2 N 3 3
@ Y1 2x-2) T X*0 -1 2
0 2x D2 10x
(h) EWrs= +(x—5)_24 =0,x#5
M athematics-X
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(i) 4x°-4a’>x+a*-b*=0
() 2a®2+ b(6a2+ 1)x+3b2=0

g7x+10 [5X 30

3 -1
0 S5 g k= X * 5 7

1 1 11

0] x+4 X— 7_% X#-47

(m) );—_:;*L))((_? 1?? X#S,7 (CBSE 2014)
1 2 4

(n) x+1+x+2=x+4’ xz-1,-2,-4

(0) t 1 =1 x;r&g 5
2x-3 x-5 2’

(p) X2+ 5/5x —=70=0
16 15

(@ 1= 7. x#0,-1 (CBSE 2014)

20. Solve by using quadratic formula abx? + (b?>—ac) x—bc=0. (CBSE 2005)

21. If theroots of the quadratic equation (p + 1)x2—6(p + 1) x+ 3(p + 9) = 0 are
egual find p and then find the roots of this quadratic equation.

22. Find the nature of roots of the quadratic equation 3x? - 4 ,/3x+4=0

If therootsarered, find them. (CBSE 2020)
23. Solve 9x? - 6a’x + a* — b* = 0 using quadratic formula. (CBSE 2020)

LONG ANSWER TYPE QUESTIONS

24. A train travels at a certain average speed for a distance of 54 km and then
travels adistance of 63 km at an average speed of 6 km/hr more than the first
speed. If it takes 3 hoursto compl ete the total journey, what isits first speed?

25. A natural number, when increased by 12, equals 160 timesits reciprocal. Find
thenumber.

26. Athief runswith auniform speed of 100 m/minute. After oneminute apoliceman
runs after the thief to catch him. He goes with a speed of 100 m/minute in the
first minute and increases his speed by 10 m/minute every succeeding minute.
After how many minutesthe policemenwill catch the thief?
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27. Two water taps together can fill atank in 6 hours. The tap of larger diameter
takes 9 hourslessthan thesmaller onetofill thetank separately. Find thetimein
which each tap can separately fill the tank. (CBSE 2020)

28. In the centre of arectangular lawn of dimensions 50 m x 40 m, a rectangular
pond has to be constructed, so that the area of the grass surrounding the pond
would be 1184 m?. Find the length and breadth of the pond.

29. A farmer wishesto grow a 100 m? recangular garden. Since he has only 30 m
barbed wire, he fences three sides of the rectangular garden letting compound
wall of thishouse act asthe fourth side fence. Find the dimensions of hisgarden.

30. A peacock issitting onthetop of apillar, whichis9 m high. From apoint 27 m
away fromthebottom of apillar, asnakeiscomingtoitsholeat the base of thepillar.
Seeing the snakethe peacock pouncesonit. If their speedsareequa at what distance
fromthe holeisthe snake caught?

31. If the price of a book is reduced by ¥ 5, a person can buy 5 more books for
¥ 300. Find the original list price of the book.

32. % 6500 were divided equally among a certain number of persons. If there been
15 more persons, each would have got ¥ 30 less. Find the origina number of
persons.

33. In aflight of 600 km, an aircraft was slowed down due to bad weather. Its
average speed was reduced by 200 km/hr and the time of flight increased by 30
minutes. Find the duration of flight. (CBSE 2020)

34. A fast train takes 3 hours less than aslow train for ajourney of 600 km. If the
speed of the slow train is 10 km/hr less than the fast train, find the speed of the
two trains.

(CBSE 2020)

35. The speed of aboat in still water is 15 km/hr. It can go 30 km upstream and
return downstream to the orignal point in 4 hrs 30 minutes. Find the speed of
the stream.

36. Sumof areasof two squaresis400 cn?. If thedifference of their perimeter is16 cm.
Find the sideof each square.

M athematics-X

N To remove this message, purchase the
@ S Cl LI D PDF E productvat wlww.SoIidDoct:lments.com



37. Theareaof anisoscelestriangleis 60 cm?. The length of equal sidesis 13 cm
find length of its base.

38. Thedenominator of afractionisonemorethan twicethe numerator. If thesum of

16
the fraction and itsreciprocal is 22—1. Find the fraction.
39. Adgirl istwiceasold asher sister. Four years hence, the product of their ages(in
years) will be 160. Find their present ages.

40. A two digit number is such that the product of its digits is 18. When 63 is
subtracted from the number, the digitsinterchangetheir places. Find the number.

(CBSE 2006)
41. Three consecutive positive integers are such that the sum of the square of the
first and the product of other two is46, find theintegers. (CBSE 2010)

42. A pieceof cloth costs 200. If the piece was 5 m longer and each metre of cloth
costs? 2 less, then the cost of the piece would have remai ned unchanged. How
long isthe piece and what is the original rate per metre?

43. A motor boat whose speed is 24 km/hr in still water takes 1 hour moreto go 32
km upstream than to return downstream to the same spot. Find the speed of the
stream

(CBSE 2016)

44. If theroots of the quadratic equation (b— c)x2 + (c—a)x+ (a—b) = 0 areequal,
Provethat 2b=a+c.

45, If the equation (1 + mA)n?x2 + 2mncx + (c2 — a?) = 0 has equal roots, prove that
c2=a2(1+ .

46. A train covers adistance of 480 km at a uniform speed. If the speed had been
8 km/hr less, then it would have taken 3 hours moreto cover the same distance.
Find the original speed of thetrain. (CBSE 2020)

47. A rectangular park isto be designed whose breadthis3 m lessthanitslength. Its
areaisto be 4 square metres more than the area of apark that has already been
made in the shape of an isosceles triangle with its base as the breadth of the
rectangular park and of altitude 12 m. Find thelength and breadth of the park.

(CBSE 2020)
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ANSWERS AND HINTS

1. (d)[x*+42+43=x*+3+4x20 4x3=3 [ degree= 3]
(b) [Check by substituting x = 2 inthe equation.]

_ 1 5
3. (a) [Substitute x = > in x2+px— =0]

4. (c) [~ A quadratic equation is of degree 2 and it has atmost two roots.]
5 (d)[xx-7)=00 x=0,x=7]
6. (b)x4(D=0)

2

7. (@ [rzg—p (D=00 o?-4pr =0)]

(b) p=-6,9=1
(c) K<4[D=0]
(d c=4
(e) Linear equation
8. D=-124
1
__’1
9. (@ 5
10. D=00 20p?-60p=0,p%0
20p(p-3)=0
p=3
_7 . .3 -Zf
1. (a) x= 5 X= 7 (b) x= -9, x=——
a /
(c) x=7,x=-a (d) x= \/7
2
-7\3
(e) x=-{3,x= 3 (f) x=— 2X—T
(9) Teake(x-1)=y
Xx=0,x=7
M athematics-X
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12. D<0,(-6)?-4(3a)(1)<0,12a>36=a>3

13. 2(-5)2+p(-5)-15=00 p=7
O7x2+7x+k=0, D=49-28k=0

49 7

Tk=2%"12

2
14. Substituting, x= 3 we get da+9b=-42 (D

Substituting, X =— 3 we get 9a+b=21 (2
Solve (1) and (2) togeta=3,b=-6.
-6

-b
=— =4 sum = =
a

15. Product = 0

16. X2+ (X + 4)2 =656
X2+ 4x-320=0
_ —4+1206 _ -4+36 -4-36

D=1296 x= > 5 ' 5

32
X=" = 16, (rejecting —ve value)

Sidesare 16 cm, 20 cm
17. a-p=11

-b
Sum of rootsa + 3 = a2 =5

Solveto get
oa=8p=-3

c

Product of roots = 3

~24=3k-3
k=-7
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18. x> +kx+64=0—D,=k?-256>0, k?>256
= k=16 ..(1)
k<-16
X2-8x+k=0—D,=64-4k>0, 64 >4k
= k<16 ..(2
(2) and (2) givesk = 16

19. (a) - =4

Xx—a-b-Xx a+b
(a+b+x)x ~ ab
—(a+b)ab=(a+b)(@+b+x)x
x2+xa+bx+ab=0
X=—-ax=-b

(b) Similar to 19 (a)

-3
(c) TakeLCM toget 22 +5x+3=0,x=—-1,X# ?.(given)

(d) (4x%+4bx+Db?)-a?=0

(2x+ b)2—a?2=0apply A2— B?2= (A +B) (A-B)

Ans. x= —m X= @b

2’ 2

(e) TakeLCM togetx?+4x-12=0

Ans. x=2,-6
(f) 4x2—2a%-2b?x+a%h?’=0

2X(2x—-a%) -b?(2x-a?) =00 (2x-b?) (2x-a?) =0

b*> a’
X= 7,7
(g) TakeLCM toget 11x2—21x-92=0
sy 2
X=4,X= 1
n2x . _.g2x 0
+5 H-24 =
() B =B *°E, _cF 0
Mathematics-X
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2X
Let -5 Y y?+5y-24=0.Solvetogety=3,y=-8

2X 2X

X=5 =3, x-5
Ans. x=15,x=4

(i) 4x2-4a’x+a*-b*=0
(2x-a?d)?-(b»)?=0
(2x-a?-b?) (2x-a?+b) =0
a2 +b? a2 -p?

“ T2 T

Sub, -8

X

(i) FindD = b? (6a2 + 1)2 ~24a22 = b2 [B6a’ +1+12a2 - 24b2F
= b?(6a2 - 1)2
_ -B+J/D

Use x
2A

to get answer

Ans. x= E,—sb

IX+1
5x-3

(k) Let y

O 3y—§ =110 3y?-11y-4=0. Solve to get

1
y="3.y=4
Substitutey and get x=0, 1
(I) TakeLCMtogetx?—3x+2=0
Solvetoget x=1,x=2
(m) Take LCM to get 2x% - 27x+88=0

It
X—,2
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(n) TakeLCM to get x2 — 4x— 8 = 0 (Use quadratic formula)

Ans. x= 2+ 2.3
(0) TakeLCM toget 2x°—16x+23=0
Solve using Quadratic formula

-8+3)2

2
(p) X% +7/5x-24/Bx-70 =0
(x+745)(x-2y5) =0
x= 245,75
16-x 15

X x+1
x2-16=0
Xx=x4
20. abx?+b?-acx-bc=0
(bx - ¢) (ax+ b) = 0

Ans. x=

(a)

21. D=0
0p?-2p-3=0;p=-1,3
rejectingp = -1,
Ans.p=3.

22. D= (-43) - 4@3)4) =0
[0 Roots are equal and redl
b -b 2 2

Roots are 2_8.'2_3. = ﬁ!ﬁ
23. D= (—6612)2 -4(9) (a4 - b4)

= 36b*
«= —(—-6a%) /360" _ a’xb’
2x9 3
M athematics-X
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24. Equation %+ xfi36 =3, X — speed of train at first, x + 6 — Increased speed.

Ans. x=36, Xx#-3.
25. Letthenatural number be x.

160
x+12:7:> X2+ 12x-160=0

= x=8, x=-20 (rejected)
26. Lettimetaken by thief be n minutes.
Policeman will catch thethief in (n— 1) minutes.
Total distance covered by thief = (100 n) metres —(1)
(as distance covered in 1 min = 100 m)
Distance covered by policemen

100+ 110+ 120+ ...+to(n-1) 10 —(2)
(n-1)

from (1) and (2) = 100 n = T [2x 100+ (n-2) 10]

Solve and get n?-3n-18=0

n=6 n#-3
Policeman will catch thethief in 5 minutes.
27. Timetaken by top of smaller diameter = x hrs
Time taken by larger tap = (x—9) hrs
1,1 = 1 and get x?2-21x+54=0
X X-9 6
Ans. x=3,x=18
x=3rgectedasx-9=-6<0
s X=18hrsx-9=18-9=9hrs
28.
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Length of rectangular lawvn=50m

Breadth of rectangular lavn=40m

Length of pond = (50 — 2x) m

Breadth of pond = (40— 2x) m

Area of lawn — Area of pond = Area of grass
50 x 40 — (50 — 2x) (40 — 2x) = 1184

get X2—45x+296=0

x=37,x=8

x =37 rejected - 40 —-2x=40-2(37) <0
Length of pond = 34 m, Breadth of pond =24 m

29. x+y+x=230,xy=100 House
Solvex=5m, 10 m,
X X
y=20m,10m
O dim.are5mx20mor 10mx 10 m y
30.
A
A
o 9
B 27— X X
C D B

In AABD, acc. to pythagoras theorem 92 + x? = (27 — x)2. Solveit to
getx=12m.
31. Letorigind list price=3 x

300 300

X-5 X
Solve and get x = 20, x = — 15 rejected
Ans.% 20
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32. Let origina number of persons be x

6500 6500
X  x+15

Solve and get x = 50, x = — 65 (rejected).

600 600

1 :
200 x "2 [Speed of aircraft = x km/hr]

Solve to get x = 600, x = — 400 (rejected).

33.

Duration of fli ht—@—lh
uration of flight = = 1hr.

600 600

x x+10 - 3 (Speed of slow train x km/hr)

Solveto get x = 40, x = — 50 (rejected).
Ans. 40 km/hr, 50 km/hr.

30 + 30 =g eed of st km/h
5—x 15+ x 2.(Sp of stream x r

Solveto get x =5, x = -5 (rejected)

35.

Ans.5km/hr

36. x2+y?=400 (1)
IAx-4y=160 x-y=4 (2
y-x=4 (3

Solve (1) and (2) to get x = 16, x = -12 (rejected)
Solve (1) and (3) to get x = 12, x = -16 (rejected)
Ans. x=16m,y=12mfrom (1) and (2)
x=12m,y=16 mfrom (1) and (3)
37. BC=2x,BD =x(Draw a 0 fromA on BC)
Use pythagorastheorem A

AD= /169 - x?
A:%XZxx 169 - x° =60 13 13

X2 =144, x2 =25

il 1
x D C
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Xx=120rx=5
x =-12, -5 (rejected)
[1base 2x =24 cm or 10 cm

38. Fraction o il

X_,2x+1 16 58

2x+1 x 21 21

X=3,X= 1L (rejected)

3
Ans. Fraction= 7 )

39. Ageof sister = x years
Ageof girl = 2x years
(x+4) (2x + 4) = 160
X = 6 years, x =— 12 (rejected)
2x =12 years
6 years, 12 years

18
40. Lettensplacedigit = x, then unit placedigit = NG

18
Number = 10x + —

X
18 goma
X X

x=9, x=-2 (rejected).
Number 92

41. Letno.bex, x+1,x+2
(X)?+ (x+ 1) (x+2)=46
22+ 3x-44=0

2
X=4,X= n (rejected)

O Numbersare4, 5, 6.
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42. Letlength of piece bex metre.
200 200

X X+5

Solveto get x = 20, x = -25 (rejected)

43. Let speed of stream = x km/hr
2 32
24-x 24+X
X2+ 64x-576=0
X =8, x==72 (rejected)
x=8km/hr
4. D=0
(c-a)-4(b-c)(a-h)=0
= (a+c-2b)?=0
~atc=2b
45. D=0
(2mnc)2-4 (L +m)n?(c?2-a?d) =0
to get 4n’c? = 4n?a? (1 + n¥)
L e2=a2 (1+nP)
46. Letthe speed of thetrain = x km/hr

1

480 480

Xx-8 X
x?—8x—1280=0

x = 40, =32 (rejected)
x=40km/hr
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47. LetLmbethelength of therectangular park
Breadth=(L-3)m
Altitude of theisoscelestriangle=12m

L(L-3)= % (12)(L-3)+4

L2-9L+14=0

O L=7,2

So,L=7m (L=2rgected - L-3=-1)
- Length=7m, Breadth=4m

M athematics-X
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Practice Test

Quadratic Equations

Time: 45Minutes M.M : 20
SECTION-A

Thevalueof Kis......c.ccc..... if x=3isoneroot of X*—2kx—6 = 0. 1

2. If thediscriminant of 3x° + 2x + a = 0 isdoublethediscriminant of X*—4x+2=0

thenvalueof ais............... : 1

3. If discriminant of 6x2—bx+2=0is1thenvaueof bis............... . 1

4. (x-1)*=x3+1isquadratic equation. (T/F) 1
SECTION-B

5. Ifrootsof x>+ kx+ 12=0areintheratio 1 : 3find k. 2

6. Solveforx:21x2—2x+2ilzo 2

7.  Findkif the quadratic equation hasequal roots: kx (x—2) + 6 =0. 2
SECTION-C

8. Solveusngquadraticformula 3

43x2 +5x-24/3=0
9. Forwhat value of k, (4 — K)x* + (2k + 4)x + (8k + 1) = Oisaperfect square. 3
SECTION-D

7
10. Twowater tapstogether canfill atankin 15 hours. Thetap with longer diameter

takes 2 hoursless than the tap with smaller oneto fill the tank separately. Find
the time in which each tap can fill the tank separately. (CBSE 2018)

4
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CHAPTER

5 Arithmetic Progression
[ _

* From beginning: *When first and last terms
a,=a+{n-1d are known;
* from end (towards start): 4
[ =1—-(n-1d St = [z +1)
* When S, is given:
a,=8,-8n-1 * When first terms & common
BExig,=8,-5, difference are known:
"
* Fixed no. added to the S = 5 {2a +(n=1)dj

preceding no. to obtain

next terni.
* [t may be positive or nepative
d=T,-T,,ora—a,,o0ra,—a

a(x 1 +a(x,::,+a(x 3)|----+a”= S”_ Sy
Exia ta,ta,+a,=85,-5;

[T))

nth term (a,)

tou+da+2d a+3d...—

Jterms: (a- ), ¢, {a+ d)
dterms: (a-3d), (a- &),
{a+d), (a+t3dh
Sterms: (g - 2d), (u- ), o,
(¢ +d), (a+2d)

AP is a sequence in which
every term is created by
adding a definite no. to

the preceding no.

Sequence is an
arrangement of
objects or numbers
in a particular order

Definition
ARITIIMETIC

PROGRESSION

* a— firstterm, d— common difference; a, —n"term; S Sumof first nterms; | — last
term
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ok wbdpE

10.
1.
12.

13.
14.

VERY SHORT ANSWERTYPE QUESTIONS

Find 51" term of an A.P. whose n" term is3n -5
Find the sum of first 10 even numbers.

Write the n term of odd numbers.

Write the sum of first n natural numbers.

Write the sum of first n even numbers.

Find the nt" term of the A.P. — 10, — 15, — 20, — 25,

1 .2 1

Find the common difference of A.P. 45 A= 4=

9" 3’

Write the common difference of an A.P. whose n" termisa, = 3n+7
What will be the value of a;— a, for the following A.P.

What isvalue of a, for the A.P. - 10, - 12, - 14, - 16,

3, k—=2,5arein A.P. find k.

For what value of p, the following terms are three consecutive terms of an A.P.

2 p2
5' P

Determinethe 36" term of the A.P. whose first two terms are —3 and 4 respectively.

Multiple Choice Questions:
(i) 30" termof theA.P. 10,7,4 ....is

(@ 97 (b)y 77
(c) -77 (d) -87
. 1 :
(ii) 11t term of an A.P. - 3, TS
(@ 28 (b) 22
(c) —-38 m)—%%
(iii)InanA.Pifd=-4,n=7,a =4, thenais
(@ 6 (b) 7
(c) 120 (d) 28
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(iv) Thefirst three terms of an A.P. respectively are3y — 1, 3y + 5and 5y + 1

theny equals: (CBSE 2014)
@ -3 (b) 4
(c) 5 (dy 2
(v) Thelist of numbers—10,—6,—2, 2, ... is
(@ AnA.Pwithd=-16 (b) AnA.P. withd=4
(c) AnA.Pwithd=-4 (d) NotanA.P.
(vi) The 11™ term fromthe last term of anA.P. 10, 7, 4, ....,—62is
@ 25 (b —32
(c) 16 (d O

(vit) The famous mathematician associated with finding the sum of the first 100
natural numbersis

(&) Pythagoras (b) Newton
(c) Gauss (d) Euclid
(viii) What is the common difference of anA.P. inwhicha,;_a,,=327
(@ 8 (b) -8
(c) -4 (d) 4

(ix) Thenthterm of the A.P. (1+\/§), (1+ 2\/5) (1+3«/§), . IS

@ 1+ny3 (b) n+ .3
(© n(1+3) @ n3
() Thefirst termof anA.P. is p and the common difference is g, then its 10"
termis
(@ a+9 (b) p—9q
() p+9q (d) 2p+9q
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SHORT ANSWER TYPE QUESTIONS-I

15. Isl44atermof theA.P.3,7,11, ......... ? Justify your answer.

16. Show that (a- b)?, (a® + b?) and (a + b?) areinA.P.

17. The first term, common difference and last term of an A.P. are 12, 6 and 252
respectively, Find the sum of all termsof thisA.P.

18. Findthesum of first 15 multiplesof 8.

19. Find the sum of even positive integers between 1 and 200.

20. If 4m+ 8, 2n? + 3m+ 6, 3P + 4m + 4 are three consecutive terms of anA.P,
find m.

21. How many termsof theA.P. 22, 20, 18, ....... should betaken so that their sumis

Z€ero.

22. If 10times of 10" termis equal to 20 times of 20" term of an A.P. Find its 301

term.
23. Solveforx:1+4+7+10+ ... +x=287 (CBSE 2020)
24. Find how many two digit numbers are divisible by 6? (CBSE 2011)
1 1 1
25. |If : and areinA.P. find x. (CBSE 2011)
X+2' x+3 X+5
26. Find the middle termofan A.P.—-6,-2, 2, .... 58. (CBSE 2011)

27. InanA.P.find S, wherea, = 5n— 1. Hence find the sum of the first 20 terms.
(CBSE 2011)
28. Whichtermof A.P.3,7,11,15....is79?Alsofindthesum 3+ 7+ 11+ ... + 79.
(CBSE 2011C)
29. Findthe 15 term from thelast term of theA.P. 3, 8, 13, ... 253. (CBSE 2022)
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SHORT ANSWER TYPE QUESTIONS-II

30. Find the sum of integers between 10 and 500 which are divisible by 7.

31. Thesum of 5" and 9" terms of an A.P.is 72 and the sum of 71" and 12" term is
97. Find theA.P.

1 1
32. If them® term of an A.P. be a and n" term be o show that its (mn)Mis 1.

1 o1
33. Ifthemhtermof anA.Pis o and the nt" termsis - show that the sum of mn

1
termsis E(mnﬂ)'

34. If thep"termA.P. isqand the g termisp, provethat itsn® termis(p + g—n).
(CBSE 2023)

35. Find the number of natural numbers between 101 and 999 which are divisible
by both 2 and 5.

36. Thesum of 5" and 9 termsof anA.P.is30. If its 251 term isthreetimesits 8h
term, findtheA.P.

37. If mtimesthem® termsof anA.P.isequal to ntimesof n"term and m # n, show

that its (m + n)" term is zero. (CBSE 2014)

38. Whichterm of theA.P. 3, 15, 27, 39 .... will be 120 more than its 213 term?
(CBSE 2018)

39. Thesumof first ntermsof anA.P.isgivenby S = 3n? + 2n. Find theA.P.

(CBSE 2022)
40. InanA.P, thefirst termis 12 and the common differenceis®6. If thelast term of
theA.P.is252, then find itsmiddle term. (CBSE 2022)
41. The 17" term of anA.P. is5 morethan twiceits 8" term. If the 11t term of the
A.P.is43, then find the n'" term of the A.P. (CBSE 2020)
(NCERT)
42. If thesum of thefirst 14termsof anA.P.is1050 and itsfourthtermis40, findits
20" term. (CBSE 2020)

43. Find the number of terms in the series 20+ 19% + 18% +... of whichthesum s
300, explain the double answer. (NCERT)

@ M athematics-X

N To remove this message, purchase the
@ S Cl LI D PDF E productvat wlww.SoIidDoct:lments.com



O
44. Findthesum of nterms of the series: H‘l -
(CBSE 2017)

LONG ANSWER TYPE QUESTIONS

45. Thesum of third and seventh termsof anA.P.is6 and their product is 8. Find the
sum of first 16 termsof theA.P.

46. DeterminetheA.P. whose 41" termis 18 and the difference of 9™ term from the
15" term is 30.

47. Thesumof first 9termsof anA.P. is162. Theratio of its6M termtoits 13" term
is1:2. Find thefirst and fifteenth terms of theA.P.

48. Thesum of thefirst 9termsof anA.P.is171 and the sum of itsfirst 24 termsis
996. Find thefirst term and common difference of theA.P. (CBSE 2020)

49. Thesum of first 7 terms of an A.P. is 63 and the sum of itsnext 7 term is 161.
Find the 28™ term of thisA.P.

50. If thesum of thefirst four termsof an APis40 and the sum of thefirst fourteen
terms of an APis280. Find the sum of first ntermsof theA.P. (CBSE 2018)

51. A man saved X 16500 in ten years. In each year after the first he saved % 100
morethan he did in the preceding year. How much did he savein thefirst year?

52. InanAPof 50 terms, the sum of first 10 termsis 210 and the sum of last 15 terms

is 2565, Find the A.P. (CBSE 2014)
53. Thesum of first nterms of an A.P. is5n2 + 3n. If the m" term is 168, find the
value of m. Also find the 20" term of the A.P. (CBSE 2013)
54. If the4™ term of anA.P. is zero, provethat the 251" term of theA.P. isthreetimes
its 11t term. (CBSE 2016)
Mathematics-X @

N To remove this message, purchase the
@ S Cl LI D PDF E productvat wlww.SoIidDoct:lments.com



55. InanA.Rif §+S,=167and S, = 235. Find theA.P, where S denotesthe sum
of itsfirst nterms. (CBSE 2015)

56. InanA.P.proveS, = 3(S§;- S) where S, represent the sum of first n terms of
anA.P. (CBSE 2015)

57. Thesum of four consecutive numbersinA.P. is32 and theratio of the product of
the first and last term to the product of two middle termsis 7 : 15. Find the
numbers.

58. Find the sum of first 16 terms of an Arithmetic Progression whose 4" and 9
terms are —15 and —30 respectively. (CBSE 2020)

59. AnA.P consistsof 37 terms. The sum of thethree middle most termsis 225 and
the sum of thelast threetermsis429. Find theA.P.

ANSWERS AND HINTS

VERY SHORT ANSWERTYPE QUESTIONS-I
1. a,=3n-5 a; =10

10
2. §=% [2x2+9x2]=110

a,=1+(n-1)2=2n-1.
4, 1+2+ . +n:2[1+n]
5. 2+4+6+...+2n:g[2+2n]=n(n+1)
6. a=a+(n-1)d=-5n+1)

1
7. d:%—%:g
8 a=3+7=10,8,=6+7=13,d=3
9. (a+7d)-(a+3d)y=4d=20
10. az;=a+15d=-40
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11. 3, k—2,5areinA.P.

7
12. p= 5 (sameasQ.11)

13. a=-3a,=4d=7

a,=a+(n-1d
A = -3+35%x7
Ag5 =242
14. (i) c (i) b
(iii)d (iv) c
(v) b (vi) b
(vii) c (viii) a
(ix) a (x) c
15. 144=3+(n-1)4
141

T+1 =nwhichisnot possible

16. a,=(a-b)*> a,=a?+b*> a,=(a+h)?
a,-a, = a+b’-(a-h)?
= 2ab
a-a,= (a+h)?- (& + 1)
= 2ab
H-Y =K
O inA.P.
17. a=12,d=6,a,=252 = n=41

n
FindS,, =5412,use § = 5 [2a+ (n-1)d]

15
18. Sig= ~[2a+14d]

wherea=8,d=8
Ans. 960
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19. 2+4+6+...+198
a=2,d=2a=198=n=99

S,= 2[a+l] = 9900

' 2

0 2m? +3m+6 = 5

Solveto get m?-2m=0
m=0, 2

21, S,=0= 2 [44+(n-1) (- 2)] = 0.

Solven =23

22. ATQ10a,,=20a,,
0 ayy = 28,
a+9d=2a+38d
a=-29d..(2)
ag,=a+29d
Substituteafrom (1)
Ans.a,,=0

23. a=1,d=3,a,=x
S, =287

287 = 2[2><1+(n—1)3]
0 3n-n-574=0

-41
n=14, 3 (rejected)

On=14
0 x=a,=40

M athematics-X
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24. Two digit numbersdivisible by 6 are 12, 18, 24, ... 96.

8,-8 =38, 6
OAP,a =960 n=15

2 1,1
X+3  Xx+2 x+5( =ato)

Solvetoget x = 1.
26. a,=a+(n-1)d
58=-6+(n-1)4
findn=17
Find Middleterm using concept of median

25.

+1r
= %% term=9thterm
ag=-06+8(4) =26

27. a,=5n-1
FindAPa =4,a,=9,a,=14
4,9, 14, ...
2-2=5=8;-3,

§,= 32+ (n-1d = [8+(n-1)5]

[5n + 3]

NS

20
S, = > [100 + 3] =10 x 103 = 1030

28. 79=3+(n-1)4
n=20

20
So= - [3+79=10[82

S,,=820
29. 15thtermfromendusing[l - (n-1) d]
=253-14x%x5
=253-70=183
M athematics-X
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SHORT ANSWER TYPE QUESTIONS-II
30. Numbers between 10 and 500 which aredivisible by 7, 14, 21, 28 ..., 497

n
Findn,usinga,=a+(n-1)d, thenuse S, = 5 [2a+ (n-1) d]

Ans. § =17885. (n=70)

31l. ag+ay=72
a,+a,=97
Solvetheseequationstogetaandd,a=6,d=5
0 AP, 6, 11,16, 21, 26, .......

1 1
32. amzﬁ O a+(m—1)dzﬁ
-1 0 a+ 1d—l
% m il En— ) T m
1 1 m-n
(m-nd=—--——=
n m mn

1 1
Od=—,finda=—
mn mn

a,=a+(m-1)d

= i+(mn—1)i
mn mn
a,=L1
1
33. a,=a+(m-1d = (1)
a :a+(n—1)d:l (2)
m m e

Subtracting equation 2 from equation 1, we get

d=—1t
mn
M athematics-X
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S, =?{2a+(mn ~1)d}

1
S =—(mn+1
mn 2( )

34. a,=qg, a,=p
Sovedtogetaandd,a=q+p-1,d=-1
a,=p+qgq-n

35. Numbersdivisible by both 2 and 5
[0 Numbersdivisible by 10.

Numbers between 101 and 999 divisible by 2 and 5 both 110, 120, 130, 140, ...,
990.

Usea =990 to get n=89.
36. ATQa;+a,=30
;=385
Solvetogeta=3,d=2
AP35 7,09, ..
37. mxa =nxa
a(m-n) =d[(m-n) - (m* —n?)]
(m-n{a+(m+n-1d} =0
(m_n)a(m+n) =0

Bmen) = 0

38. Leta =120+a,,
3+ (n-1)d=120+[3 + 20d]
3+(nN-1)12=120+[3 + 20 x 12]
=120 + 243

M athematics-X

. . s To remove this message, purchase the
SOLID CONVERTER PDF > s nesas s te



(n-1)12 =363 -3 =360
n=31

39. § =3n"+2n
S =5 S,=16;S,=33
a,=S, - Sy
a=§=5

a,=5-§=16-5=11
a,=S,-S,=33-16=17
AP:511,17,..

40. a=12d=6;a, =252
a,=a+(n-1d
Substitute the valuesand find n
n=41

) 41+1
Middleterms= — =21%term

a, =132
Middleterm of A.P.is 132

41. ATQ,
a,=5+2xag
a+16d=5+2a+14d
a-2d=-5 (D
a,=a+10d=43 ..(2)
Solving (1) & (2), we get
a=3,d=4
Oa,=4n-1

42. S,=1050,a,=40

14
Su= > [2xa+ 13d]

M athematics-X
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1050
T =2a+13d

Solve2a+ 13d=150anda+ 3d=40togeta=10,d =10
a,y=a+19d=10+ 190 =200

43, a=20;d:‘%

S, =300

5, =5{2a+(1-1a)

Substitutethevaluesand find n
n=25o0r 36
Sum of 26" to 36" term isO.

0,10 0, 20 0, 30
“ BLHHETRHHE TR
= (4+4+4+...)—%(1+2+3+...)

_ 4n_lxn(n+1)
n

_ /-1
2

LONG ANSWER TYPE QUESTIONS
45. a;+ta,=6, a;xa,=8
On Solving

1
a=1l, d=; §=16

1
a=5 d=— §=20

Ans. 76, 20

46. ATQaq,=18 ..(1), a5-3,=30 ..(2
equation (2) will gived =5
Substituted=5in(1)togeta=3
AP 3,813 ..
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47. ATQ§=162= % [2a+8d] =162 ..(1)
aa 1

ATQ —3 =5 solveand get a=2d
Suba=2din(l)togetd=3,a=6
a;=a+14d
Ans.a.=48,a=6

48. §=171, S,,=996
a+4d=19, 2a+23d=83
Solveto get,
d=3 a=7

49. ATQS, =63, (1)
Sumof next 7terms=S§,, - S, =161 ...(2)

Usesh=2 [2a+ (n—1)d]

Solve (1) and (2) toget aand d thenfind a,gusinga, =a+ (n-1) d.
a=3,d=2
Ans. a,g =57

4
50. S,=40=> [2a+3d] =40

14
S,=280= ?[2a+ 13d] = 280
Solvetogeta=7,d=2
n
=n? i = — —
Ans. § =n<+6n(using S, 2[2a+(n 1) d])

51. %1200
52. S,=210= 5[2a+9d] = 210
2a+9d =42 (1)

50 35
S,,— Sy = 2565 = 7[2a+ 49d] -7[2a+ 34d] = 2565
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or 3a+126d=513 ..(2)
Solve(1) and (2) d=4,a=3.

53. §=5n2+23n
S=2,=8
S=ata,
26=8+a,0 a,=18
d=18-8=10
a,=168 O a+(m-1)d=168
8+ (m-1)10=168 = m=17
a,,=a+19d=8+190=198
54. 3,=0 0 a+3d=0 O a=-3d
A, =a+24d=-3d+24d=21d
U ay=3ay,
a,=a+10d=-3d+10d=7d

55. uSesh:g [2a+(n-1)d]

§+S5,=167 §,=23%
Solvetogeta=1,d=5
AP=161116,21, ...

12
56. L.H.S.=S,,= = [2a+ 11d] =6[2a+ 11d]

RH.S. = 3%(261+ 7d) -g(2a+3d)E = 3[4a+ 22d] = 6[2a + 11d]

0LHS =RH.S.
57. Four consecutivetermsare :
a-3d,a-d,a+d,a+3d
a=8
Product of Extremes (a—-3d)(a+3d) 7
Product of means ~ (a-d)(a+d) ~ 15

Put a= 8 and solveto get
0 d*=4
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d=+2
0 fora=8,d=2termsare2, 6, 10, 14
fora=8,d=-2terms are 14, 10, 6, 2
58. a,=-15,a,=-30
a+3d=-15,a+8d=-30
Solvetogeta=-6,d=-3

Sy =456 [S,= > (2a+ (n~1) )]

59. aa,,a,...,8,8
3 middle most terms — a, g, 4, 3,5,

ay+a,+a,=2250 a+18d=75 ...(1)
Ay tay +a,;, =4290 a+35d =143 ...(2)
Solving (1) and (2)

a=3,d=4

AP—3,71,..,147
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Practice Test

Arithmetic Progression
Time: 45Minutes M.M.: 20

Section-A
1. Findthesumof first 10 natural numbers. 1

2.  What isthecommon difference of anA.P. 8%,82,82, ........... 1

3. Ifk,2k—1and 2k+ 1areinA.P. themvaueof kis.......co.........
4. ThelOthtermfromtheend of theAPS8, 10, 12, ...., 126iS.......ccc.........

Section-B
5. How many 2 digit number are there in between 6 and 102 which are divisible
by 6. 2
The sum of nterms of an A.P. isn? + 3n. Find its 20" term. 2
Find the sum (=5) + (-8) + (-11) + ...+(-230) 2
Section-C

8. Find thefiveterms of an A.P. whose sum is 12% and first and last term ratio

is2:3. 3
9. Find the middle term of an A.P. 20,16,12,....... — 176. 3
Section-D
10. The sum of three numbers in A.P. is 24 and their product is 440. Find the
numbers. 4
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CHAPTER

Triangles

TRIANGLES

>,

Thales/Basic Proportionality
Theorem

Tfa line iy drawn parallelto one side of

a triangle to intersect the other two

sides in distinet points, then the other

two sides are divided in the same

tatio.

(a) Corresponding angles are equal
(b} Corresponding sides are proportional

(a) AAA criterion: If in two triangles,
cotresponding angles are equal, then their
corresponding sides are in the same ratio
(proportion} and hence the two ttiangles are
similar.

(b} 888 crilerion; Tf in two triangles, sides of
one triangle are proportional to the sides of the

other triangle, then their corresponding angles Converse of Thales/B.I" 1.

are equal and hence the two triangles are I line divides any two sides of a triangle

similar. in the same ratio, then the line is parallel
to the third gide,

() SAS eriterion: Tf one angle of a triangle is
equal to one angle of the other triangle and the
sides including these angles are proportional,
then the two triangles are similar.
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Key Points:

1. Two polygonsof the samenumber of sidesaresimilar, if (i) all the corresponding
angles are equal and (ii) all the corresponding sides are in the same ratio
(proportion).

2. Criteriafor Similarity of triangles

InAABC and ADEF

(i) If LA=4D, £B=/Eand ZC= ZF, then AABC~ADEFbyAAA
Similarity.

" AB BC o

(i) If DE - EF and /B = ZE, then AABC ~ ADEF by SAS Similarity.

Ifﬁ-ﬁ—ﬁth AABC ~ ADEF by SSS Similarit

(iii) DE - DFE ~ EF then Y milarity.

3. (a) (Prove) Basic Proportionality Theorem : If aline is drawn parald to
one side of atriangletointersect the other sidesin distinct points, the other
two sides are divided in the samerratio.

(b) (Motivate)Converseof BPT Theorem : If alinedivides any two sides of
atriangleinthesameratio, thenthelineisparallel to thethird side. (without
proof).

MULTIPLE CHOICE QUESTIONS

1. Inthegivenfigure AB || PQ. If AB = 6cm, PQ = 2cm and OB = 3cm, then the
lenght of OPis:

(& 9cm (b) 3cm (©) 4cm (d) 1cm

M athematics-X
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2. Inthefollowingfi XY ||QR d%—ﬂ—lth
. Inthefollowingfigure, [|QRan XQ~YR ™ 2 en
P
X Y

Q R

1
(& XY=QR (b) XY:§QR

1
(c) XY2=QR? (d) XY=§QR

3. Inthefollowingfigure, QA L AB and PB L AB,thenAQis

P
10units O /‘ 9 units
A B
6 units
Q
(&) 15units (b) 8units
(c) Sunits (d) 9units

4. 1f AABC~AEDF and AABCisnot similar to ADEF, then which of thefollowing

isnot true? (NCERT Exemplar)
(a) BC.EF=AC.FD (b) AB.EF=AC.DE
(c) BC.DE=AB.EF (dy BC.DE=AB.FD
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VERY SHORT ANSWER TYPE QUESTIONS

5. InthegivenFigure, /M = ZN = 46°, Expressxintermsof a, b and c.

/

X
46° / 46°

M<— b —>N<+— ¢ —»K

6. In the given Figure, AAHK ~ AABC. If AK = 10 cm, BC = 3.5 cm and
HK =7cm, find AC. (CBSE 2010)
H

A/‘
K
B

7. If ADEF~ARPQ, thenisit trueto say that /D = /R and ZF = ZP?

8. If the corresponding medians of two similar trianglesareintheratio5: 7, then
find theratio of their sides.

9. Inthegivenfigure, if AABC ~APQR, find the value of x?

|

A

6cm
Scm 3.75¢cm 45cm

4cm
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PX _PY 1

10. Inthegivenfigure, XY || QR and X_Q VR = Py find XY : QR.
P
X Y
Q R
11. Inthegivenfigure, find the value of x which will make DE | AB ?
(NCERT Exemplar)
A B
3x+19 /3x +4
E D
X+3 X
C

12. If AABC and ADEF aresimilar triangles such that £A =45° and ZF=56°, then
find thevalue of [IC.

13. If theratio of the corresponding sides of two similar trianglesis 2 : 3, then find
theratio of their corresponding attitudes.

SHORT ANSWER TYPE QUESTIONS-I

14. Inthegivenfigure BD _CE , then provethat DE || BC.
AB AC
A
D E
B C

@ Mathematics-X
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. : BE_ B
15. Inthegivenfigure, DE||AC and DC || AP Provethat E_C=C_(F:" (CBSE 2020)

P

, PM _ PN
16. InAPQR, MN || QR, using B.P.T. provethat PO PR
17. Inthegivenfigure, D and E are points on sidesAB and CA of AABC such that

/B = ZAED. Show that AABC ~AAED.
A

B C

18. Inthegivenfigure, AB || DC and diagonalsAC and BD intersectsat O. If OA =
3x—1and OB =2x+ 1, OC =5x - 3 and OD = 6x - 5, find the value of x.

19. Inthegivenfigure, PQR isaright angled trianglein which £Q =90°.
If XY ||QR,PQ=6cm,PY =4cmand PX : XQ=1: 2, thenfind the lengths
of PR and QR.

BN
R
M athematics-X @
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20. Inthegivenfigure, AB || DE. Find thelength of CD.
B

6cm
5cm

C
E

3cm

D
21. Inthegivenfigure, ABCD isaparallelogram. AE dividesthe line segment BD

intheratiol: 2. If BE=1.5cm, find BC.

D C
f io 7E
A B

22. Inthe given figure, AODC ~ AOBA, ZBOC = 115° and £CDO = 70°. Find,
(i) £DOC, (i) £DCQO, (iii) LOAB, (iv) LOBA.

D C

e

23. Inthegivenfigure, AB || DE and BD || EF provethat DC?=CF xAC
C
F
D E
A B

M athematics-X
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. . AD BE _
24. In the given figure, DC-EC and /CDE=_CED. Prove that ACAB is

isosceles.

A B

25. Inthegivenfigure, QS| BA, QR || CA and PQ =10 cm. Find PB x PC.

M athematics-X @



SHORT ANSWER TYPE QUESTIONS-II

BC? _ BD
ACz AD’

27. In AABC, Z/ACB =90° and CD O AB. Provethat:

28. Intheadjoining figure AABC and ADBC are on the samebase BC. AD and BC

aea(AABC) AO

intersect at O. Provethat = )
area(ADBC) DO

(CBSE 2020)

A C

D

B

39. If AD and PS are medians of AABC and APQR respectively where AABC ~
APQR, Provethat ﬁ = ﬂ .

PQ PS

30. Inthegivenfigure, DE ||AC. Which of thefollowing iscorrect?

M athematics-X
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31. If three paralld lines are intersected by two transversals, then prove that the
intercepts made by them on the transversals are proportional.

32. Astreetlight bulbisfixed on apole 6 m abovethelevel of the street. If awoman
of height 1.5 m castsashadow of 3 m, find how far sheisaway from the base of
the pole.

(NCERT Exemplar)
33. Two poles of height a metres and b metres are p metres apart. Prove that the
height of the point of intersection of the linesjoining the top of each poleto the

foot of the opposite poleisgiven by aTbb metres.
a

34. Inthe given figure, AB || PQ || CD, AB = x, CD =y and PQ = z Prove that
1,11
Xy z
A
C
X P
y
z
B D
Q
, : AD AE .
35. Inthegivenfigure, «D = ZE and DB - EC Provethat ABAC isanisosceles
triangle. (CBSE 2020)
A
D E
B C

M athematics-X @

. . s To remove this message, purchase the
SOLID CONVERTER PDF > s nesas s te



36. Inthegivenfigure, apoint Oinside AABCisjoinedtoitsvertices. From apoint
D onAO, DE isdrawn parallel to AB and from apoint E on BO, EF isdrawn

parallel to BC. Provethat DF || AC.
A

L

B C
37. TwotrianglesABAC and ABDC, right angled at A and D respectively aredrawn
on the same base BC and on the same side of BC. If AC and DB intersect at P,
then provethat AP x PC=DPx PB. (CBSE 2019)

D

A

B C

38. Inthegivenfigure, Pisthemid point of BC and Q isthemid point of AP. If BQ

1
when produced meetsAC at R, provethat RA = 3 CA. (CBSE)
A
R
Q
B 5 C
M athematics-X
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LONG ANSWER QUESTIONS

39. Inthegivenfigure, DE||AC and BE_BC . Provethat DC ||AP.
EC CP
A
D
B E C P

40. InAABC,ADisamedian, X isapointonAD suchthatAX : XD =2: 3. Ray BX

intersectsside ACinY. Provethat BX = 4XY.
A

41. Through thevertex D of aparallelogram ABCD, alineisdrawn to intersect the

DA FB FC
idesBA B E F i .Provethat —=——=——.
sidesBA and BC produced at E and F respectively. Provethat - = - = -5

42. If alineis drawn parallel to one side of atriangle to intersect the other two
sides in distinct points, then prove that the other two sides are divided in the
sameratio.

(CBSE 2019, 2020)

43. Throughthemid point M of the side CD of aparallelogram ABCD, theline BM
isdrawn intersecting AC in L and AD produced in E. Prove that EL = 2BL.

44. Inthe given figure, ZAEF = ZAFE and E is the mid-point of CA. Prove that

BD _BF
CD CE°

M athematics-X .
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45.

46.

47.

48.

Sides AB and AC and median AD of AABC are respectively proportional to
sides PQ and PR and median PM of APQR. Show that AABC ~ APQR.

(CBSE 2020)
Infigureif AABC ~ ADEF and their sides of lengths (in cm) are marked along
them, then find the lengths of sides of each triangle. (CBSE 2020)
A D
2x—-1 3x 18 6x
B 2x + 2 c E 3x+9 F

The Perimeters of two similar triangles are 30 cm and 20 cm repsectively. If
one side of the first triangle is9 cm long. Find the length of the corresponding

side of the second triangle. (CBSE 2020)

. . BD AB .
If in AABC, D be a point on BC such that DC-AC then show that AD is
bisector of ZA.
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ANSWERS AND HINTS

1. (d) lcm
1

2. (b) XY=§QR
3. (a) 15units

(c) BC.DE=AB.EF
5. AKPN~AKLM

X__¢C

a b+c

__ac

X= b
o AK_HK 10 7
* AC BC — AC 35 =ocm
7. «ZD=ZR(True)

/F= /P (False)
8. 5:7
o AB_BC _ 6 4 s
" PQ QR 45 x T XTom
10. APXY ~APQR

PX _XY _1

PQ QR 3

XY IQR=1:
1 X*3 _ _X By B.PT
© 3x+19 ~ 3x+4 (BYBPT)

X=2
12. /F=/C=56°
13. 2:3
M athematics-X
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BD _CE

1 ABTAC
Subtracting 1 from reciprocal
AB_,_AC_,
BD CE
AD _ AE
BD CE
O DE|BC
15. DE AC-AE---EE 1) [ BPT
. " !DB_BE "'()[’ ]
DC|A AD _cP 2) [ BPT
" ’DB_BC "'()[’ ]
From (1) and (2), we get
BE _BC
EC CP .
16. InAPQR, MN ||QR
MQ_NR
PM PN M N
Adding 1 to both sides and we get
PR_MPR Q R
PM PN
PM _PN
PQ PR
17. /B=ZAED (Given)
LZA=ZA (Common)
. AABC ~AAED [AA similarity criterion]

18. AAOB~ACOD

Mathematics-X
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3x-1 : 2x+1 1

5x-3  6x-5 x:§or2

1
But x = 5 is neglected because (5x — 3) and (6x-5) get negative value.

So, x = 2 istherequired value.

PX Py 14
XQ = YR 2 T YR T~ YR=g8om

S PR=8+4=12cm

QR = /(12)*-(6)* = 6v3 cm

19.

20. AABC~AEDC (AA Similarity criterion)
6 5

3~ cD
CD=25cm
21. ABOE~ADOA (AA Similarity criterion)

BO BE

DO DA

1_15

2 DA

DA =3cm

BC=DA=3cm (Opposite sides of a parallelogram)
22. (i) 65°

(ii) 45°

(iii) 45°

(iv) 70°
23. InACAB,DE||AB

DC _CE
0 2c"5c @

M athematics-X
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InACDB, BD || EF

CF _CE
S e @

0 DC?=CFxAC
24. InACAB

[0 DE||AB (Converseof B.PT.)
0 ODA=0D,0B=0E
U OA=0B
0 AABC isisosceles.
25. InAPSQ

PB PR
PO PS ..(1)

InAPSC
PQ _PR

PC
B_R
PQ PC
0 PB x PC = (PQ)2
0 PB x PC =100 cm?
26. EC=BD (.- AFEC OAGBD)

AD =AE (- 01=02)

M athematics-X
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AE_AD
EC BD
O DE|BC
0 AADE OAABC
27. AABC~ACBD
. BC?2=AB.BD ..(2) D
AABC~AACD
- AC?=AB.AD (2
Divide (1) by (2), we get

BC® BD & B
AC?  AD
28. DrawAX L BCand DY L BC

1
a(AABC)  ¥BOXAX Ay

ar(ADBC) 1. BCxXDY - DY
2

()

B D
AAXO~ADYO [AA similarity criterion]
AX AO
DY - DO ..(2) (C.PST)
From (1) and (2), we get
a (AABC) AO
ar (ADBC) ~ DO

M athematics-X
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29.

AsAABC ~ APQR, Hence Z/B = ZQ and

In AABD and APQS
AB _ BD
PQ QS
. AABD ~ APQS
AB AD
Hence, E = ps
30. ABED ~ABCA
X a
y a+b
ay
atb
3L 1,1,
Constr: Join BE
Proof: In AABE

AC _BX
CE_XE ..(2)
In ABEF

BX _BD
xe oF

=X=

SOoLID

and /B = £Q.

1
AB_BC 2" BD
PQ_QR_;QR_QS

(SAS Similarity criterion).

(C.PST)

A A
O
/
O

_7 A

A
-m\
’~~~~~ \
[
/
T
4 A\

Mathematics-X
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32. AABE~ACDE A
AB BE

CD DE

i _3+BD
15 3 15m
BD =9m v

ab B D: 3m 5
a+b

Proof : AB || EF||DC
AEFC ~AABC A

33. Toprove: EF=

EF FC

E = B_C (1) D

ABFE ~ ABCD a E f

EF _ BF 5
CD BC "'()v

Adding (1) and (2), we get

\J

A

pm

EF , EF _ FC+BF
AB CD  BC

01 1C BC
EF t—r=——
FAB CDE” BC

m 1C
EF +—-=
B pET!

34. SameasQ. 33.

M athematics-X
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o AD_AE
" DB EC

By converse of BPT, DE || BC
/D=/B and ZE=«C (Corresponding Angles)
But «D=ZE
So, /B=£C
AB=AC
So, AABC isanisoscelestriangle.

3%. InaoAB, =2 =5 4y (BPT
. In oA “gg @ (- BP)
naose, = =9F o (oBPT
n B8 “Fc @ (-~ BPD)

From (1) and (2), we get
OD OF

DA ~ FC
By converse of BPT, DF || AC.

37. AAPB~ADPC (AA Similarity criterion)

AP _PB - opsT
56 = e (- C.PST)

APPC=DPPB
38. Draw PS||BR
INACBR
PS||BR
0 CS=SR...(1)
InAAPS B
AR=RS...(2
From (1) and (2)

Mathematics-X
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AR=RS=SC

1
AR= §AC
39. InABCA

BE _ BD BE_BC
EC DA (B.RT.) and EC-Cp (given)

[0 DC||AP(Converseof B.PT.)
40. Draw DZ||BY
AAXY ~AADZ
AX_XY
AD DZ
0 2DZ =5XY
Now, ACDZ ~ ACBY

O

CD _DZ _
- gy [ BY=2DZ

0 BX =4XY
41. AEAD ~AEBF .
EA _ AD
EB  BF

BF _AD X 0
= BE - AE (1) c

ADCF ~ AEBF

bC _CF
EB BF E A B

M athematics-X
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EB CD
from (1) and (2) AD_FB Fe
AE BE CD
42. Theorem 6.1 of NCERT.
A D c
43. ABMC OAEMD -
BC=DE
& AD=BC LM
0 AE=2BC
Now, AAEL ~ ACBL B c
0 EL =2BL

44. Draw CM ||DF,
INAACM
EF[|CM

0 CE=MF
InABDF

BD _BF  BD_BF

CD MF CD CE
45. InAABCand APQR

AB AC AD

PQ-PR - PM -~
Extend AD to apoint E such that AD = DE and PM to point L such that
PM =ML
M athematics-X
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.. quadrilateral of ABEC and PQLR are parallelogram
(- diagonals bisect each other)

AC=BE,AB=EC

PR=QL, PQ=LR -(2)
From (1) and (2)

AB _BE _2AD _AE
PQ QL 2PvM PL
AABE ~ APQL
ZABE = /PQL ..(3)
Similarly, AAEC ~ APLR
— </CAE=_/RPL ..(4)

= «ZCAB=_/RPQ (from3and 4)
InAABC and APQR

AB

AC
E = R and ZCAB = Z/RPQ

AABC ~ APQR

AB _BC CA

% DETE " FD

(- AABC ~ ADEF)

2x-1 3 2X+2 3 %
18  3x+9  6x

M athematics-X



Solving, we get x =5
AB=9cm BC=12cm AC=15cm
DE=18cm EF=24cm FD=30cm
47. AABC~ ADEF

DE EF DF
— AB =kDE, BC=kEF, AC=kDF
AB +BC +AC =k (DE + EF + DF)

0 _9 6

0 -x = X cm

48. Constr: Produce BA upto L suchthat AL =AC, Join CL
Proof: INAACL £3=/4

InABCL

BD AB
= -2 AC=AL
DC AL( ) A

DA ||CL

= /1=/4 3
£2=/3 A D C

= /1=/2

Hence, AD is bisector of ZA.
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PRACTICE-TEST

Triangles
Time : 45 minutes M.M. : 20
SECTION - A

1. Inthegivenfigure, AABC ~APQR, thenfind (m+ n)

A P
6 .8 7 12
AB0° 40°\ AR0° 407
B T C Q 4\/5 R

2. Inthegivenfigure, DE | QR, PQ=5.6 cmand PD = 1.6 cm. Find PE : ER.

1)

D E
Q R
3. AABCissuchthat AB = 3cm, BC = 2cmand CA = 2.5 cm. If APQR ~AABC
and QR =6 cm, then find the perimeter of APQRis . 1
i twotri AB_BC _AC
4. IfintwotrianglesABC and DEF, DE_EF _FD , then
(8) ABCA~AFDE (b) AFDE ~AABC
(C) ACBA~ AFDE (d) AFDE ~ACAB
SECTIONB
5. Inthegivenfigure, QR ||BC and QP||AC. If PB =12 cm, PC =20 cm and
AR =BQ=15cm, calculateAQ and CR. 2
A
Q R
B
b C
M athematics-X
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6. Inthegivenfigure, BD OAC and CE JAB. Provethat BPx PD = EP x PC.

A
E D
B C
7. If onediagond of atrapezium dividestheother diagond intheratio 1 : 3, provethat
oneof theparald sidedsisthreetimestheother. 2
SECTION C
8. In the given figure, if AB [0 BC, PO O AC and MN [ BC, prove that
AAPQ ~ AMCN .
A
Q
M
P
B N C
9. Eisapoint ontheside AD produced of aprallelogram ABCD and BE interects
CD at F. Show that AB x BC=AE x CF. 3
SECTION D
10. Stateand prove Basic Proportionality Theorem. 4
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CHAPTER

[ Co-ordinate Geometry
[

| Coordinate Geometry |

)

A system of geometry where the position of points
on the plane is described using an ordered pair P(X, y)

v N
The distance of apoint from y-axis The distance of a point from x-axis
is called x-coordinate or abscissa iscalled y-coordinate or ordinate
I I
A

The coordinate of point on x-axisis (X, 0). The coordinate of point
ony-axisis (0, y). The coordinate of point on 2-Dimensional
planei.e, cartesian planeis (x, y)

Cartesian Plane

y coordinate (ordmale)

N
14 AQG.4)
Ix coordinate (abscissa)
B !
1l (,Ellaf;ant " | T Quadrant
’ A L (+,+)
| 1 Origin (0, 0)
—4 -3 -2 -1 i
B e Y
1 2 3 4

2 ]__
1T Quadrant — 2 IV Quadrant
(_1 _} o 3__ {+:~ _)

41
A

Yv
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2. Distance Formula
Finding distance between two given points :

AX, ¥s)

B(X,, ¥2)

AB (Distance between A and B) = \/(xz =x)% + (Yo - W)?

3. Distance of a point from origin :

(0, 0)

A(xY)

Using distanceformula

OA = (x=0 +(y=0° = X’ +y?
4. Midpoint formula:
Coordinates of mid points of AB where A(x,, y;) and B(x,, y,) are :

[ +X Y1+ Y[l
E 2 ' 2 H
5. Section formula:
The coordinates of a point P(x, y) which divides the line segment joining
A(x,, y,) and B(x,, y,) internally in the ratio m: n are given by

L _mo+ng My, +ny; [

P ,
m+n m+n

P(xy)

M e

.n
Y1) (X2:Y2)

M athematics-X
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6. Centroid of given triangleisgiven by :

A(x;, ¥1) AG: GP = 2:1

Clxp ¥o) ) C(Xs: ¥a)

GDX1+X2+X3 y1+ y2+y3D

3 =

VERY SHORT ANSWER TYPE QUESTIONS

Multiple Choice Question :

1. Pisapoint on x-axis at a distance of 3 unit from y-axis to its left. The co-
ordinates of P are:

(@) (3,0 (b) (0,3)
(c) (-3,0) (d) (0,-3)
2. Thedistanceof P(3, — 2) from y-axisis
(a) 3units (b) 2units
(€) —2 units (d) 13 units
3. The co-ordinates of two points are (6, 0) and (0, — 8). The co-ordinates of the
mid points are
(@) (3, 4) (b) B, -4)
(C) (O! O) (d) (_ 4! 3)
4. If the distance between P(4, 0) and Q(0, X) is 5 units, the value of x will be
(a) 2 (b) 3
(c) 4 (d) 5
5. The co-ordinates of the point whereline X4 % = 7intersects y-axisare
a
(@) (a 0) (b) (O, b)
(c) (O, 7b) (d) (2a0)
M athematics-X
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6. The area of triangle OAB, the co-ordinates of whose vertices are A(4, 0),
B(0,-7) and O origin, is:

(a) 11 9. units (b) 18sg. units
(c) 28sg. units (d) 14 sg. units

| g1 02 0.
7. Thedistance between the points Pg'gﬁg and QE’E,5EIS

(a) 6units (b) 4units
(c) 3units (d) 2units
8. The co-ordinate of the point which is reflection of point (-3, 5) in x axisare
(a) (3,9) (b) (3,-5)
(c) (-3,-9) (d) (=3,5)

9. Theco-ordinates of vertex A of AABC are (- 4, 2) and a point D which is mid
point of BC are (2, 5). The coordinates of centroid of AABC are

0,70
(@) (0.4) b) 515k
O, 70
(© §23F (A (0,2
10. Thedistance betweentheline2x+4=0andx-5=01s
(a) 9units (b) 1unit
(c) 5units (d) 7units
11. The perimeter of triangle formed by the points (0, 0), (2, 0) and (0, 2) is
(a) 4units (b) 6units
(c) 62 units (d) 4+242 units

12. If the centroid of the triangle formed by (9, a), (b, — 4) and (7, 8) is (6, 8), then
thevalueaand b are:

(@a=4,b=5 (b) a=5b=4
(c)a=5Db=2 (d a=20,b=2
M athematics-X
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13. The centre of circle having end points of its diameter as (-4, 2) and (4, -3) is

(@) (2,-1) (b) (0,-1)

© (0, - %) (d) (4,- g) (CBSE 2020 Basic)
14. Thedistance between the points (0, 0) and (a—b, a + b) is

(2) 2/ab (b) \2a% +ab

(© 2a2 +p? (d) 2a2+2p2 (CBSE 2020 Sandard)

SHORT ANSWER TYPE QUESTIONS-I

15. For what value of P, the points (2, 1), (p, — 1) and (- 1, 3) are collinear.

16. Three consecutive vertices of a parallelgram are (-2, -1), (1, 0) and (4, 3). Find
the co-ordinates of the fourth vertex.

17. Find the points of trisection of the line segment joining the points (1, — 2) and
(-3,4).

18. A circlehasitscentre at (4, 4). If one end of adiameter is (4, 0) then find the
coordinates of the other end. (CBSE 2020 Sandard)

19. Find the ratio in which P(4, m) divides the line segment joining the points
A(2, 3) and B(6, —3). Hence find m. (CBSE 2018)

20. Show that the points (- 2, 3), (8, 3) and (6, 7) are the vertices of a right angle
triangle.

21. Find the point on y-axis which is equidistant from the points (5, —-2) and
(-3, 2).

(CBSE 2019)

22. Find the ratio in which y-axis divides the line segment joining the points
A(5,-6)and B(- 1, - 4).

23. Find the co-ordinates of a centroid of a triangle whose vertices are (3, — 5),
(-7,4)and (10, - 2).

24. Find the relation between x and y such that the points (x, y) is equidistant from
the points (7, 1) and (3, 5).

M athematics-X
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25.

26.

27.

28.

29.

30.

31

32.

33.

35.

36.

Find the ratio in which the segment joining the points (1, -3) and (4, 5) is
divided by x-axis. Also find the coordinates of the point on x-axis.

(CBSE 2019)

What is the value of aif the points (3, 5) and (7, 1) are equidistant from the
point (a, 0) ?

If the points A(4, 3) and B(Xx, 5) are on the circle with centre O(2, 3). Find the
value of x.

A(5, 1), B(1, 5) and C(-3, —1) are the vertices of AABC. Find the length of
median passing throughA. (CBSE 2018)

Name the type of triangle formed by the points A(- 5, 6), B(— 4, — 2) and
C(7,5).
(NCERT Exemplar)

Find the points on the x-axis which are at a distance of 25 from the point
(7, —4). How many such points are there? (NCERT Exemplar)

A line intersects the y-axis and x-axis at the point P and Q. If (2, -5) is the
midpoint of PQ then find the co-ordinates of P and Q. (CBSE 2017)

If A(-2, 1), B(a, 0), C(4, b) and D(1, 2) are the vertices of a paralelogram
ABCD, find the values of a and b. Hence find the lengths of its sides.

(CBSE 2018)

Let P and Q be the points of trisection of the line segment joining the points
A(2, — 2) and B(- 7, 4) such that P is nearer to A. Find the co-ordinates of
Pand Q.

SHORT ANSWER TYPE QUESTIONS-II
The line segment joining the points A(2, 1) and B(5, — 8) istrisected at the point P

and Qsuchthat Pisnearer toA. If Pasoliesonthelinegiven by 2x—y+k =0, find
the value of k. (CBSE 2019)

Find the ratio in which the line x — 3y = 0 divides the line segment joining the
points (— 2, —5) and (6, 3). Find the co-ordinates of the point of intersection.

(HOTS)

Find the ratio in which line x + 3y — 14 = 0 divides the line segment joining
A (-2,4) and B(1, 7).
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37. Find the centre of circle passing through (5, -8), (2, -9) and (2, 1).
38. Point P dividestheline segment joining the points A(2, 1) and B(5, — 8) such that

AP 1

B -3 If Pliesontheline 2x—y + k= 0. Find the value of k.

39. If the distances of P(x, y) from A(5, 1) and B(-1, 5) are equal then prove that
33X =2y. (CBSE 2017)

24 [
40. Inwhat ratio doesthe point Bﬂ Y Edivi destheline segment joining the points

P(2,-2)and Q(3,7) ? (CBSE 2017)
41. 1f A(-3, 2), B(x, y) and C(1, 4) arethe vertices of anisoscelestriangle with AB
=BC. Find the value of (2x +Y).

42. 1If the point P(3, 4) is equidistant from the points A(a + b, b — a) and
B(a- b, a + b) then prove that 3b - 4a=0.

LONG ANSWER TYPE QUESTIONS-III

43. If the co-ordinates of the mid-points of the sides ofa triangle are (3, 1), (5, 6)
and (=3, 2). Find the co-ordinates of its vertices and centroid.

(CBSE 2020 Sandard)
44. 1f P(x, y) is any point on the line joining A(a, 0) and B(0, b) then show that

XY,

a b~

45. Find the co-ordinates of the point which dividesthe line segment joining the
points A(2, 6) and B(10, —10) in to 4 equal points. (CBSE-2011)

46. Find the relation between x and y if A(X, y), B(- 2, 3) and C(2, 1) form an
isosceles trianglewith AB = AC.

47. Provethat the point (x,«/l— XZ) isat adistance of 1 unit from theorigin.

48. Provethat the points (1, 2), (9, 3) and (17, 4) are collinear by section formula.
(CBSE 2017)

49. Determine the ratio in which the line 3x + y—9 = 0 divides the segment joining
the points (1, 3) and (2, 7).

M athematics-X
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50.

5l

In atriangle PQR, the co-ordinates of points P, Q and R are (3, 2), (6, 4) and

(9, 3) respectively. Find the co-ordinates of centroid G.

If co-ordinates of two adjacent vertices of a parallelogram are (3, 2) and (1, 0)
and diagonats bisect each other at (-2, 5). Find the co-ordinates of the other

vertices.

ANSWERS AND HINTS

© N wpRE

13.
15.

17.

18.
19.
20.
21.

VERY SHORT ANSWER TYPE QUESTIONS-I

Show using pythagorastheorem and distance formula.

(O! _2)

@

5 SaLID

(i) (- 3, 0) 2. (i) 3 units
(i) 3, -4 4. (i) 3
(iii) (0, 7b) 6. (iv) 14 sg. units
(c) 3units 8. (iii) (-3, -5)
@ (0,4 10. (d) 7 units
. (d) (4+2y2) units 12. (d)a=20,b=2
(c) 14. (d)
1,2 16. 18sg. units
1 1

G2 " Cs.4)
AP:PB=1:2
AQ:QB=2:1
oo 1A

- E_g’ H

_B5 .0
Q=H34
(4,8
Ratiol:1,m=0
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22. 5:1

23. (2,-1)
24, x-y=2

S ¥ OD
25. 3.5, agl E
26. a=2
27. x=2
28. /37 units

29. Usingdistanceformula, scalenetriangle.
30. x=1,x=-15
Two such points are there.
31 (4,-10)
32. a=1,b=1,AB=CD= ,10,AD=BC= /10
33. P(-1,0),Q(-4,2)
34. P3,-2)
Put value of x =3, y =— 2 in equation, then k=—8.
35. Let P(x, y) bethe point and m: nistheratio

6n—2m B 3n—-5m

thenx = min ' YT Tmen ..(2)
X
From equation of linex =3y = ; =3
X
By putting x = 3y or ; =3in(1)
m:n=3:13
ThenP - 2H
en (X! y) - EE’ZE
36. 1:2
37. Centre (2, -4)
M athematics-X
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=17

4

39. PA=PB, Usedistanceformula

40. 2:9

41. 2x+y=1

42. 3b-4a=0proved by using distance formula.

38. K=

b ,C
43. A(-1,7), B(-5, -3), C(11, 5), co-ordinate of centroid %3E

44. Prove by section formula.
45. (4, 2), (6,-2) and (8, -6)
46. y = 2x+2isrequired relation
49. Requiredratiois 3:4

50. G(x,y)=(6,3)

51. Other vertices (-5, 10) and (-7, 8)
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PRACTICE-TEST

Coordinate Geometry

Time : 45 Minutes M.M. : 20
SECTION - A
1. xaxisdivides the line segment joining A(2, —3) and B(5, 6) in the ratio
(i) 23 (ii) 3:5
(iii) 1:3 (iv)
2:1 1

2. What is the distance between the points A(c, 0) and B(0, —c) 1
The distance of point P(- 6, 8) from the origin is 1
4. Find the value of *a’ so that the point (3, a) lieson theline segment 2x— 3y =5.

1

w

SECTION B
5.  Find the point on y-axis which is equidistant from (-5, -2) and (3, 2) 2
6. If thepointsA(8, 6) and B(x, 10) lieon thecirclewhosecentreis(4, 6) thenfindthe
valueof x. 2
7. Findthe perimeter of atrianglewith vertices (0, 4), (0, 0) and (3, 0). 2
SECTIONC
8.  Show that the points A(-3, 2), B(- 5, -5), C(2, -3) and D(4, 4) are the vertices of
arhombus. 3
9. Findtheratioinwhichthepoint (2, y) dividestheline segment joining the points
A(-2, 2) and B(3, 7). Also find the value of y. 3
SECTIOND
10. If thepoint P divides the line segment joining the points A(-2,—2) and B(2,—4) such
th E—Eth find th di f P 4
at Ag -~ 7 thenfindthecoor inate of P.
M athematics-X
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CRAPTER Introduction to

Trigonometry
[

KEY POINTS A

e A branch of mathematics which deals T \
with the problems related to right _ H (hypotenuse)
angled triangles. It isthe study of rela-  (Perpendicular) P
tionship between the sides and angles
of aright angled triangle. c
Note: For JA, PerpendicularisBC and Be B >
baseisAB. (base)

For [IC, Perpendicuar isAB and Base is BC.
Trigonometric Ratios of an acute angle in aright angled triangle express the
relationship between the angle and the length of its sides.

where
___________ Trigonometric \ P — perpendicular
Ratios B — Base

H — Hypotenuse

Mind Trick: To learn the relationship of sine, cosine and tangent follow this
sentence.
Some People Have Curly Brown Hair Through Proper Brushing
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1. Trigonometricratio: INAABC, OB =90°. For A,

C
A Perpendicular  Opposite side
9n = =
Hypotenuse Hypotenuse %
g
Base adjacent side g
COsA = = o
Hypotenuse ~ Hypotenuse
A= Perpendicular _ Opposite side B
ten = Base  _ adjacentside
Base adjacent side
CotA = - = —
Perpendicular ~ opposite side
A B Hypotenuse Hypotenuse
e B Base  adjacent side
Hypotenuse Hypotenuse
COsecA =

Perpendicular - Opposite side
2. Reciprocd ratios:

; ! cos;ece—i
snb - cosec O’ snb
L Sece—i
cos 6 - secO ’ cos O
1 1
= —_— cotf=——
ten® cot9’ tan 0
in0O 0
3. tan® = Sy , cotG:—Cf)S
cos6 sinB
4. ldentities

sin?0+cos?0=10 sin6=1-cos?0andcos?0=1-sin’0
1+tan?0=sec?0 ] tan’0=sec?0-1andsec?O-tan?0=1
1+ cot? 0 =cosec? 0 [J cot?0 = cosec? 6 — 1 and cosec? O —cot?0 =1

M athematics-X
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5.  Trigonometricratiosof somespecificangles

OA 0° 30° 45° 60° 90°
_ 1 1 J3
InA 0 2 \/E 7 1
\/3 1 1
COsA 1 7 \/E 5 0
1 .
tanA 0 NE 1 J3  Notdefined
. 1
COtA Not defined J3 1 N 0
2 .
SecA 1 NE J2 2 Notdefined
. 2
cosecA  Not defined 2 J2 NE 1
VERY SHORT ANSWERTYPE QUESTIONS
1. IfsinB=cos6,findthevalueof 6
2. Findthevaueof tan*0 + cot*0, if Sin6—cos8 =0
3. Findthevalueof tan® + cotd, if tar’0 —3tan@+1=0
4 ) sn0O +cos6
4. Iftan6= < thenfindthevalueof ————
3 sin@-cos O
3 ) , 1
5. If 3x=cosec 6 and X cot 6 then find B[x‘ -
6. Ifx=asinBandy=acos0 thenfindthevalueof x* +y?
3
7. IfcosA= c  findthevalueof 4+ 4tanA
8. Findthevalueof 9sec?A—9 tan?A
9. Expresssec6intermsof cot 6
10. If x=asech, y = btan®, then find the value of b>*— a%y?.
M athematics-X
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1+tan’0 4
i - jftanb=—
11. Findthevaueof 1+cot"‘e"f 3
+ 2
12. Findthevalueof -2 9
1+cot“ 6
00?0 — sec? 0
cosec?0 + sec?8

1
13. Giventan0= E , find thevalue of (CBSE, 2010)

14. If \/3cot?20-4cot0++/3=0,thenfindthevaueof tan?g +cot?8.-

5sin6-4cosb .
5sin8+4cosH 'S

15. If5tan08-4=0, then value of

5 b S 0 1
@ 3 b) ¢ © @ 5
16. 3tan?@-3sec?+ 4 isequal to
@ 3 (b) 2
©1 d o
17. InFig.if AD=4cm,BD =3cmand CB =12cm. thencot 6=
A
S D
/\ ]
= B
2 by 3
@ % b 3
13 12
© 3 @ 13

18. If x=3sinB+4cosd and y =3cosB-4sind then x? +y?is
(@ 25 (b) 45 (© 7 (d) 49

M athematics-X
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19. If sng=2 ,thenthevaueof seco +tangis

b
@2 O e @ e

SHORT ANSWER TYPE QUESTIONS (1)

Provethat :

20. sec*B-sec?@=tan* 0 +tan?0

1+sn6
1-sinB

21. =tan 0+ SecO

22. Ifx=psecO+qtanB& y=ptan B+ qsecO then provethat X% - y? = p?> -

1
23. If 7sin? 0 + 3 cos? 0 = 4 then show that tan 6 = Ne]

24. Findthevaueof cosd, if secO +tanB=5

_ cosec’A +1
25. If 3cotA =4, findthevadueof ———:.
cosec* A-1

26. Findthevalueof tgn®@+cot®0, if tan8+coto=2.

27. Findthevaueof tan 6, if sing+cosd =~/2cos8 -

(CBSE 2011)
28. InAABC, right angledat B, AB =5cmand JACB =30°. Find BCandAC.
29, Show that: --31%" _,_ . (CBSE, 2014)
0S 60°
_ .. cos@ cos 0
30. Findthevalueof 6, if — + —=4 ,96<90°. (CBSE, 2014)
1-sin® 1+snB
M athematics-X
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SHORT ANSWER TYPE QUESTIONS

Provethat :

1 1 1 1

1. - = -
3 sec X—tan X cos X Ccos X secX+tanX

t
32. tan 9 + =2 d =1+ tan 6 + cot® = sec O cosecO+1

l1-cot6 1—-tan©

(CBSE 2019, 2023)
33. secA(l —sinA)(secA+tanA)=1 (CBSE 2023)

1 1
34. Ifsec = X+-— prove that sec 0 + tan 6 = 2Xor ——
4x 2X

35. Ifsin O +sin® § = 1, prove that cos? 8 + cos* =1

p’ -1
36. Prove that €os0=

PP+l if p=cosec 0+ cot0.

37. Show that: x* +y* + 7> =r?, if X= rcosasinf,y=rcosocosBand z=rsinc
38. Find the value of sin'’ 6+ cosec’8 , if sin®+ cosec 0=2.

39. Provethat: 2sec” x —sec’ x —2cosec’x + cosec’x =cot® x —tan” x
40. Find the value of cosec 9, if cosecd—cot :%
41. Ifcos®+sinB®= /7 cos®, then show that cos® —sin®= /7 sin®.

tan® 60°+ 4 cos” 45° 4+ 3sec? 30°+ 5cos” 90°
cosec 30° +sec 60° —cot? 30°

42. Evaulate :

43. IfacosO+bsinB=m and asin®@—-bcosO=n (CBSE, 2023)
Prove that : > + b? = m? + n?
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LONG ANSWER TYPE QUESTIONS

Prove That:

44,

45.
46.
47.

48.

49.

50.

Sl

52.

53.

55.

56.

RN IR N I
tan’ 0 cot’9 | sin’@-sin* 6

2 (sin® © + cos® ©) — 3 (sin* B + cos* B) +1=0

(1 +cotA+tanA) (sinA—cosA)=sinAtanA—cot AcosA
Ifsin® + cos ® = mand sec 8 + cosec 6 = n then show that n(m? — 1) =2m

Prove that: \/sece—l +\/sec(9+1 — 2cosec O
secO+1 secO—1

Prove that :

1 1 1 1

cosecO+cot® sin® sin® cosecO—cotO

cos O COS O
If =m and —
cos 3 sin

Provethat :

sin® 0 — 2sin* 0
2cos' §—cos’ O

sec? 9 —

Prove that : §in®@ + cos® 6 =1-3sin>0cos’ 0

cot+cosecO—1 sin 9

P that; =
rovetha cot@—cosecO+1 1-—cosO

If'sin © + cos © = /3, then prove that tan © + cot 6 = 1

COtA —cosA ) )
Prove ———— =sec“A +tan“A — 2secA tanA
COtA+ CosA

b sin®—2sin* 0 an 6
rove ——————— =tan
2cos’O—cos 0O

@

(CBSE 2023)

=n, then prove that (M? + n?) Cos? B = n?

(CBSE 2020)

(CBSE 2020 Basic)

(CBSE 2020 Basic)
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57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

1
If cos(A+B)=sn(A-B) = > 0<A+B<90°andA > B then find the value of

A and B. (CBSE 2020 Basic)
If tan® +sin® = m, tan© —sin ® = n, then prove that m* —n?= 4/mn .
(CBSE 2020 Standard)
Provethat : I’m*(1> +m? +3) =1
If | = cosec Xx—sin x,m= SecX— cosx (CBSE 2020 Standard)
Prove T Xc0-tan6 _ 1-sinf CBSE 2020 Sandard)
OVe i seco+tand ~ cosd (
(1+sinx—cosx)? 1-—cosx
Provethal ' Gn s cosx)? 1+ cosx (CBSE 2019)
Provethat Sin® =2+ Sin® CBSE 2019)
Ve oto+cosecod ~ ~ cotd—coseco (
. 4sin® —coso +1
If 4tan 6 = 3 then find the value of —; (CBSE 2018)
4sin9+coso -1
t -1
Provethar “00 SO g tano (CBSE 2018)
tanf —secH+1
Provethat + ! + ! + L =
OV 6?0 1rcos’0 ' 1+s6c20 ' 1+ c0sec0
tan®0 cot®o .
=3ecH cosech — 2sin6 coso
Provethat T+tan’®  Lroot?e 0o SInPeos
1
If cosec © = 4X+——, provethat cosecd + cotd = 8x or

16x 8x
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ANSWERS AND HINTS

1. 45° 2. 2
3. 3 4, 7
5 1+ 6. &
. 3 . a
7 100 8. 9
) 5 )
1+ cot?
g |reot® 10. a’b?
cotO
16
11. 5 12. tan’0
1
13. 5 14. 10/3
15. (c¢) 16. (¢) 1
17. (a) 18. (a)
b+a
19. (iii) b_a

20. LHS =sec?0 (sec’6—1)
RHS = tan’6 (tan’ 6 + 1)
Use 1 +tan’6 =sec’ 0
21. Relationalise and proceed in LHS
22. Squaring both sides of X and y and subtracting.
23. Divide both sides by cos?0
24. cosB=5/13

25 U
8

26. 2

271. -

28. AC=10,BC= 5./3, use Pythagoras theorem
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30.
38.

40.

41.

42.
43.

49,

50.
51.

55.

56.

60°

cosec O = 2
3

cos © + sin 8 = v/2 cos 0

Square both sides and get 1 + 2 cos 0 sin © =2 cos?0
=2cosOsinO=2cos’0—1 (1)
Now square (cos 6 — sin 6)?and get

(cos® —sin0)*=1-2cosOsind ..(2)
Substitute (1) in (2)

9.

Find m? and n? and add

1
Rationalise ————————— in LHS and proceed, use ——— = cosec 6.
cosecO+cotO sin 6

1

Rationalise ———————— on RHS and proceed, use ——— = cosec 6.
cosecO—cot0 sin 6

Find n? and n? and substitute in LHS.
Take common sin’6 in Numerator and cos?6 in Denominator of 2nd term

on LHS and replace 1 by sin* 6 + cos? 0.
(sin® +cos 0) = /3

1

th si tvalue of 050
square both sides and get value o sin@x cosO

Change tan 6 + cot O into sin 6 and cos 6 proceed.

cos A

Change cot A = sin A take cos A common from Numerator and

Denominator, Rationalise remaining term and change into sec A and tan A.

S sinB(1—2sin’ ) N : . |
= — +
cosB(2cos’0-1)’ write sin” 6 + cos” 6 and proceed.
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57.

58.
62.

63.

1
cos (A +B)= = =cos 60°
2 A+B=60° '
— Solve these equations
1 A-B=30°
sin(A—-B) = 5 =sin 30°
A=45°,B=15°

Find n? and n? substitute in ¥ — n? and substitute mand Nnin 4/mn
Convert cot 8 and cosec 0 into sin © and cos 0

and use sin’® = 1 — cos?0

Divide Numerator and Denominator by cos 6, and use sec 6 = \/1+tan’ 6

or use pythagoras theorem and trigonometeric ratios,

13

Ans. —
ST

Similar as Q 53.
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PRACTICE-TEST

Introduction to Trigonometry

Time: 45 Minutes

M.M.: 20

10.

SECTION-A

4
IfsinB= 5 what isthevalue of cos®.

Findthevalueof tan®8+cot*8 if tanB+cot6 =2

H 1C
If 5x=secH and §=tanethenfindthevalueof 5B><2 s
X X
If snA+sin?A=1, thenthevalueof (cos’A +cos*A) is
1
@1 ® 3 (©) 2 d 3
SECTION-B

5sin 6—-3cos O
5sin 6+ 2cos 6

If 5tan 8 =4 then find thevalueof

Findthevaueof 5sin@—-3cosOif 3sin6+5cosH=5

Provethat (Sina + cosa) (tan a + cot o) = sec a + cosec o

SECTION-C
sinB 1+cosO _
Provethat +— =2 cosec 6
1+cos6 sin@
)
Provethat COSA _ sin” A =sin A+ cos A

l1-tan A cosA-sin A

SECTION-D

tanO+secf-1 _ cos B

Provethat = ; )
tan®-secO+1 1-sinB

M athematics-X
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CHAPTER Some Applications

of Trigonometry

KEY POINTS

® Angle of Elevation: Let AB
be height of object. C is the S
observer looking uptotoA (the
top of AB). AC is cdlled the . y angle of elevation
) . . C{observer)
line of sight and JACB is i

™
angle of elevation. Distance between object
and obscrver

A (object)

e Angleof Depression : Let A
isthe observer looking at C (the object) from a height BC. AC isline of sight
and OBAC isangle of depression.

A (Observer)

e If the observer movestowards the object the angle of elevation increases and if
the observer moves away from the object, the angle of elevation decreases.

e Numerically, angle of elevation is equal to angle of depression (both are
measured with the same horizontal parallel planes).

VERY SHORT ANSWER TYPE QUESTIONS

1. The length of the shadow of a tower on the plane ground is /3 times the
height of the tower. The angle of elevation of sunis:

(@) 45° (b) 30° (c) 60° (d) 90°

M athematics-X
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2.  Thetopsof the polesof height 16 m and 10 m are connected by awire of length
| metres. If the wire makes an angle of 30° with the horizontal, then | =

(@ 26m (b) 16m (© 12m (d 10m

3. A poleof height 6 m casts a shadow 2./3 m long on the ground. the angle of
elevation of thesunis (CBSE 2017)
(a) 30° (b) 60° (c) 45° (d) 90°

4. A ladder leaning aginast a wall makes an angle of 60° with the horizontal. If
the foot of the ladder is 2.5 m away from the wall, then the length of the ladder
is—

(CBSE 2016)

@3m (b) 4m (c) 5m (d) 6m
5. If atower is 30 m high, casts a shadow 10./3 m long on the ground, then the
angle of elevation of thesuniis: (CBSE, 2017)

(a) 30° (b) 45° (c) 60° (d) 90°
6. A tower is 50 m high. When the sun’s altitude is 45° then what will be the
length of its shadow?

50
7. Thelength of shadow of apole50 m highis E m. find the sun’s altitude.

8. Findthe angle of elevation of a point which is at a distance of 30 m from the
base of atower 10,/3 m high.

9. Akiteisflying at aheight of 50,/3 mfrom the horizontal. It is attached with a
string and makes an angle 60° with the horizontal . Find the length of the string.

10. Inthe given figure find the perimeter of rectangle ABCD.

D C

10 m

30°
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SHORT ANSWER TYPE QUESTIONS
11. Inthefigure, find the value of BC.

A D
100 m
80m
60° 45°
B C

E
12. Inthe figure, two persons are standing at the opposite direction P & Q of the
tower. If the height of the tower is 60 m then find the distance between the two

persons.
A
60 m
30° 45°
P 5 Q
13. Inthefigure, find the value of AB.
A
B
60°
D 45° c
1000 m
14. Inthefigure, find the value of CF.
C
45°
B D
5m
A F
20m

M athematics-X
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

If the horizontal distance of the boat from the bridge is 25 m and the height of
the bridgeis 25 m, then find the angle of depression of the boat fromthe bridge.

The string of akiteis 150 mlong and it makes an angle 60° with the horizontal.
Find the height of the kite above the ground. (Assume string to betight)

The shadow of a vertical tower on level ground increases by 10 m when the
atitude of the sun changes from 45° to 30°. Find the height of the tower.

(Use /3 =173

An aeroplane at an altitude of 200 m observes angles of depression of opposite
points on the two banks of the river to be 45° and 60°, find the width of the

river. (Use /3 =1.732)

The angle of elevation of atower at apoint is45°. After going 40 mtowardsthe
foot of the tower, the angle of elevation of the tower becomes 60°. Find the

height of the tower. (Use /3 =1.732)

The upper part of atree broken over by the wind makes an angle of 30° withthe
ground and the distance of the foot of the tree from the point where the top
touchestheground is 25 m. What wasthetotal height of thetree?

A vertical flagstaff stands on a horizontal plane. From a point 100 m from its
foot, the angle of elevation of its top is found to be 45°. Find the height of the
flagstaff.

Thelength of a string between kite and apoint on the ground is90 m. If the string

. 3
makes an angle o with the level ground and Siha = 5 Find the height of the
kite. Thereis no dack in the string.

An aeroplane, flying 3000 m high, passes vertically above another plane at an
instant when the angle of elevation of two aeroplanes from the same point on
the ground are 60° and 45° respectively. Find the vertica distance between the

two planes. (Use /3 =1.732)

A 7 mlong flagstaff is fixed on the top of atower on the horizontal plane. From
a point on the ground, the angle of elevation of the top and the bottom of the
flagstaff are 45° and 30° respectively. Find the height of the tower.

(Use /3 = 1.732)
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25. Anand is watching a circus artist climbing a 20m long rope which is tightly
stretched and tied from the top of vertical poleto the ground. Find the height of
the pole if the angle made by the rope with the ground level is 30°.

LONG ANSWER TYPE QUESTIONS

26. A man standing on the deck of aship, 10 m above the water level observesthe
angle of elevation of the top of a hill as 60° and angle of depression of the
bottom of the hill as 30°. Find the distance of the hill from the ship and height
of thehill.

27. Fromawindow 60 m high above the ground of ahouse in a street, the angle of
elevation and depression of the top and the foot of another house on the opposite
side of the street are 60° and 45° respectively. Show that the height of opposite

houseis 60(1+ \/5) metres.

28. Theangleof eevation of an aeroplanefrom apoint A on thegroundis60°. After
aflight of 30 seconds, theangle of elevation changesto 30°. If theplaneisflying

at aconstant height of 3600+/3 m, find the speed in km/hour of the plane.

29. A birdissitting onthetop of atree, which is80 m high. The angle of elevation
of the bird, from a point on the ground is 45°. The bird flies away from the
point of observation horizontally and remains at a constant height. After 2
seconds, the angle of elevation of thebird from the point of observation becomes

30°. Find the speed of flying of the bird. (Use /3 =1.732)

30. The shadow of atower standing on alevel ground isfound to be 30 m longer
when the sun altitude is 30° longer when the sun altitude is 30° than wheniit is
60°. Find the height of the tower.

31. Theangle of elevation of the top of a building from the foot of atower is 30°.
Theangle of elevation of thetop of thetower from thefoot of the buildingis60°.
If thetower is60 m high, find the height of the building. (CBSE 2020)

32. Anobserver from thetop of alight house, 100 m high above sealevel, observes
the angle of depression of a ship, sailing directly towards him, changes from
30° to 60°. Determine the distance travelled by the ship during the period of

observation. (Use V3= 1.732)

33. Theangles of elevation and depression of the top and bottom of alight house
from the top of a60 m high building are 30° and 60° respectively. Find
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35.

36.

37.

38.

39.

40.

(i) Thedifferencebetween the height of thelight house and the building.

(i1) distance between the light house and the building.

A fire in a building “B’ is reported on telephone in two fire stations P an Q, 20
km apart from each other on a straight road. P observes that the fire is at an
angle of 60° to theroad, and Q observes, that it isat an angle of 45° to the road.
Which station should send its team to start the work at the earliest and how
much distance will thisteam hasto travel ?

Theangle of elevation of the cloud from apoint 10 m above alakeis30° and the
angle of depression of the reflection of the cloud in the lake is 60°. Find the
height of the cloud from the surface of lake. (CBSE 2020)

Two pillars of equal heights stand on either side of a roadway 150 m wide.
From a point on the roadway between the pillars, the angles of elevation of the
top of the pillars are 60° and 30°. Find the height of pillars and the position of
the point. (CBSE, 2011)

The angle of elevation of the top of tower from certain point is 30°. If the
observer moves 20 m towards the tower the angle of elevation of the top
increases by 15°. Find the height of the tower.

A moving boat isobserved from thetop of a150 m high cliff moving away form
the cliff. The angle of depression of the boat changes form 60° to 45° in 2

minutes. Find the speed of theboat in m/h. (Take /3 =1.732)

From the top of a 120 m high tower a man observes two cars on the opposite
sides of the tower and in straight line with the base of tower with angles of
depression as 60° and 45°. Find the distance between the cars.

(Use /3 = 1.732)

A vertical tower of height 20 m stands on ahorizontal plane and is surmounted
by avertical flag-staff of height h. At apoint on the plane, the angle of elevation
of the bottom and top of the flag staff are 45° and 60° respectively. Find the
valueof h.

(CBSE 2020)
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41.

42.

43.

45.

46.

47.

Therod AC of aTV disc antennaisfixed at right anglesto thewall AB and arod
CD issupporting thedisc asshowninthefigure. fAC=1.5mlongand CD =3
m, find (i) tan 6 (ii) sec 6 + cosec 6. (CBSE 2020)

A C H

D

B +

At apoint onlevel ground, the angle of elevation of a vertical tower isfound to

be o such that tana =% . After walking 200 m towards the tower, then angle of

elevation p becomes such that tanp =§ ,find the height of the tower.

A vertically straight tree, 20m high, is broken by thewind in such away that its
top just touches the ground and makes an angle of 60° with the ground. At what
height from the ground did the tree break?

If the angle of elevations of a cloud from a point h meters above a lake be 30°
and the angle of depression of its reflection in the lake be 60°. Prove that the
height of cloud is 2h, also find the distance of observer from cloud.

Theangles of elevation of thetop of atower of height h meter fromtwo points P
and Q at adistance of x mand y m from the base of thetower respectively and in
the same straight line with it, are 60° and 30°, respectively prove that height of

tower be \/xy m.

Two poles of heights 18 m and 30 m stand vertically on the ground. The tops of
two poles are connected by a wire, which is inclined to the horizontal at an
angle of 60°. Find the length of wire and the distance between the poles.

The angles of depression of the top and bottom of a10 mtall pole from the top
of a tranamission tower are 45° and 60° respectively. Find the height of the
transmission tower and the distance between the pole and tower.

(Use /3 =1.732)
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48. A tree breaks due to storm and the broken part bends so that the top of the tree
touchestheground making and angleof 30° withit. The height of thebreaking point
fromthegroundis 10 m. Find thetotd height of thetree.

ANSWERS AND HINTS

1
3.
S.
7.

0.

1n.

13.

15.
17.
19.

21.
23.

25.
28.
30.

32.

34.
36.

(b)
(b)
(c)
60°

100 m

130m
1000(v3-1)m
45°

13.65m

94.64m

100 m
1268 m

10m
864 km/hr
153 m

115.46m
Station B, 7.4 km (approx)

10.

12.

14.

16.
18.
20.

22.
24,

26.
29.
31

33.
35.

© o M~ D

(c)
(c)
50m
30°

20 (V3+1)m
60(\/§+1)m
25m

753m

315.46m

25\3m
54 m
9.562m

10/3m,40m
29.28 m/s
20m

20m, 20/3m
20m

height = 64.95 m, distance (Position) = 37.5m from the pillar having angle of

elevation 60°
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37.

39.

41.

42.

46.

47.
48.

10(+/3+1) m 38. 1902 m/h (approx.)
189.28m 40. h=20(/3-1)m

1 N 2
()tano= "7 (ii) sece+cosec6=£+2
h=120m 43. 20/32-3m
2h
Length of wire = 843 m, distance= 4/3m

Height = 23, 66m, distance = 13.66m
Height of tree=30m
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PRACTICE-TEST

Some Applications of Trigonometry
Time: 45 Minutes M.M.: 20

SECTION-A

1. Apolewhichis6 mhigh cast ashadow 23 onthe ground. What is the sun’sangle
of devation. 1

2. Theheight of atower is100 m. When theangle of eevation of sunis30°, then what
isthe shadow of thetower? 1

3. Theangleof devation of thesun, when the shadow of apoleh metershighis /3 h
is
(a) 30° (b) 45° (c) 60° (d) 90° 1

4. Anobserver 1.5 metretall is20.5 metre away from atower 22 metres high. The
angle of elevation of the top of the tower from the eye of the observer is,

(a) 30° (b) 45° (c) 60° (d) 0° 1

SECTION-B

5. From apoint on the ground 20 m away from the foot of a tower the angle of
elevation is 60°. What is the height of tower? 2

6. Theratioof height and shadow of atoweris1: = What istheangleof elevation

J3
of the sun? 2

7. Theangle of elevation of the top of atower is30°. If the height of the tower is
tripled, then prove that the angle of elevation would be doubled. 2
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SECTION-C

8. Thetopsof thetwo towers of height x and y standing on level ground, subtend
angles of 30° and 60° respectively at the centre of the line joining their feet,

thenfind x: .
3
9. Theangleof elevation of thetop of arock from thetop and foot of a100 m high
tower are 30° and 45° respectively. Find the height of the rock. 3

SECTION-D

10 A man standing on the deck of a ship, 10 m above the water level observesthe
angle of elevation of thetop of ahill as60° and angle of depression of the base
of the hill as 30°. Find the distance of the hill from the ship and height of the
hill. 4
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CHAPTER

10 Circles

Mind-Maping
Circle
r
| Tangent to a circle | | Property of Tangent fo a circle

X 4
Definition Theorem Number of Tangents
and its from a point on a circle

Application
Length of the Theorem and its
Tangent Application

KEY POINTS

1. Adcircleisacollection of al pointsin aplane which are at a constant distance
from afixed point. Thefixed point is called the centr e and constant distanceis
caledtheradius.

2. Secant: Alinewhichintersectsacircleintwo distinct pointsis called a secant
of the circle.

A
v

PN___0

3. Tangent: Itisalinethat intersectsthe circle at only one point. The point where
tangent touchesthe circleis called the point of contact.

HereA isthe point of contact.
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<

P A B
Number of Tangent: Infinitely many tangents can be drawnon acircle.

5. Number of Secant: There areinfinitely many secants which can bedrawnto a
circle.

6. (i) (Prove) Thetangent at any point of acircleis perpendicular to the radius
through the point of contact.

(i) (Prove) The lengths of tangents drawn from an external point to acircle
are equal.

7. Thetangenttoacircleisaspecia caseof the secant, when the two end points of
the corresponding chord coincide.

There isno tangent to acircle passing through apoint lying inside the circle.

9. Thereisoneand only onetangent to acircle passing through apoint lying on the
circle.

10. There are exactly two tangents to a circle through a point lying outside the
circle.

VERY SHORT ANSWER TYPE QUESTIONS
1. How many tangentscan acircle have?

(a) Only one (b) Two
(c) None (d) Infinitely many
2. Atangenttoacircleintersectsitin:
(a) Only onepoint (b) Two points
(c) Nopoint (d) Infinitely many points
3. Inthegivenfigure, if PQisatangent, then thevalue of 2(CJPOQ + OQPO) is:
Q
o P
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(a) 60° (b) 90°
(c) 120° (d) 180°

4. A tangent PQ at point P of acircle of radius 5cm meetsalinethrough the centre
Oat apoint Q so that OQ = 12cm. Thelength of PQis:

(& 12cm (b) 13cm
(c) 15cm (d) V119cm
5. Adcirclecan have paralel tangents at the most.
(& Two (b) Four
(c) Sx (d) Infinitely many

6. Inthegiven figure, PQ is Tangent to the circle centered at O. If JAOB = 95°,
thenthemeasure of JABQIs:

Q p
95°
A B
Q
(a) 42.5° (b) 47.5°
(c) 85° (d) 95°

7. Inthegivenfigure, AABCiscircumscribing acircle. Find the length of BC.

M athematics-X @
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8. If thelength of the tangent to acirclefrom apoint P, whichis 25 cm away from
the centre, is 24 cm, then find the radius of the circle.

9. Inthe given figure, ABCD is a cyclic quadrilatreral. If [OBAC = 50° and
ODBC =60°, thenfind 1BCD.

N

60 °

50°
A\_/ B
10. Infigure, Oisthecentreof acircle, PQisachord and thetangent PR at P makes
an angles of 50° with PQ. Find JPOQ.

P

Q

11. If two tangentsinclined at an angle of 60° are drawn to acircle of radius 3 cm,
then find thelength of each tangent.

@ Mathematics-X
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12. If radii of two concentric circlesare 4 cm and 5 cm, then find the length of the
chord of that circle which istangent to the other circle.

13. Inthegivenfigure, PQistangent to outer circleand PR istangent to inner circle.
If PQ=4cm, OQ =3 cmand OR = 2 cm then find the length of PR.

Q

14. Inthegiven figure, O isthe centre of the circle, PA and PB are tangents to the
circle. Find JAQB. (CBSE 2016)

15. Inthegivenfigure, If JAOB = 125° then find CJCOD.

&

16. If two tangent TP and TQ are drawn from an external point T such that
OTQP=60°, thenfind JOPQ.

P

B

60°
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17. Find the distance between two points of contact of two paralel tangentsto a
given circle of radius 9 cm.

18. Findtheradiusof acircle, if distance between two parallel tangents be 10 cm.
19. How many common tangents can be drawn to two circlestouching internally?

SHORT ANSWER TYPE QUESTIONS

20. If diameters of two concentric circles are d; and d, (d, > d;) and c is the
length of chord of bigger circle which is tangent to the smaller circle. Show
that d,? = ¢ +d,>.

21. Thelength of tangent to a circle of radius 2.5 cm from an external point P is
6 cm. Find the distance of P from the nearest point of thecircle.

22. TPand TQarethetangentsfromthe external point T of acirclewith centreO. If
OPQ = 30° then find the measure of 1TQP.

23. Inthe given figure, AP =4 cm, BQ = 6 cm and AC = 9 cm. Find the semi
perimeter of AABC.

C ——— B
Q 6cm
24. A circle is drawn inside a right angled triangle whose sides are a, b and ¢
where cisthe hypotenuse, which touchesall the sides of thetriangle. Prove that
a+b-c _ , .
r= Y wherer istheradius of the circle.
25. Prove that in two concentric circles the chord of the larger circle which is

tangent to the smaller circle isbisected at the point of contact.

M athematics-X

N To remove this message, purchase the
@ S Cl LI D PDF E productvat wlww.SoIidDoct:lments.com



26. Inthegivenfigure, ACisdiameter of the circlewith centre O and A isthe point
of contact. Find x.

C
Oe O B

,«/
P A

27. Inthegiven figure, KN, PA and PB aretangentsto thecircle. Provethat
KN =AK + BN.

28. Inthegiven figure, PQ isachord of length 6 cm and the radius of thecircleis
6 cm. TPand TQ aretwo tangents drawn from an external point T. Find OPTQ.

P

Q

29. In the given figure, ABC is atriangle in which 0B = 90°, BC = 48 cm and
AB = 14 cm. A circleisinscribed in the triangle, whose centre is O. Find the
radius (r) of the incircle.
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14 cm
8]

N

48 cm

30. If the inscribed circle of the AABC touches BC at D. Prove that AB — BD
=AC-CD.

B * C
D

31. Fromapoint Pwhichisat distance of 13 cm from the centre O of acircle of
radius 5 cm, the pair of tangents PQ and PR to the circle are drawn, then find

the area of the quadrilateral PQOR.
32. Inthe given figure, tangents AC and AB are drawn to a circle from a point A
suchthat DBAC = 30° and achord BD isdrawn parallel to thetangent AC. Find

UUDBC.

30°
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33. Findthevalueof x.

N

7 S
R »Q

P
34. PA and PB aretangentsto the circlewith centreat O. If DAPB = 70°, then find
OAQB.

A

P

Z2\

B

35. In thegivenfigure, CD isatangent and AB isadiameter of thecircle.
If JDCB=30°,thenfind JADC.

)
m
AwB )

LONG ANSWER TYPE QUESTIONS

36. In the given figure, find AD, BE, CF where AB = 12 cm, BC = 8 cm and

AC=10cm. c
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37. Inthegivenfigure, OPisequd to the diameter of thecirclewith centre O. Prove
that AABP isan equilateral triangle.

A

\>P
B
38. Inthegivenfigure, find PC. If AB=13cm,BC=7cmandAD =15cm.

(0]

A
R
B
4cm
(@]
S Q
[
C P D

39. Inthegivenfigure, find theradiusof thecircle.

A
/ A
R

|— v

29cm

M athematics-X
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40. Inthe given figure, PQ istangent and PB is diameter. Find the values of angle
xandy.

41. Inthe given figure, two circles touch each other at the point C. Prove that the
common tangent to the circlesat C, bisects the common tangent at P and Q.

P

42. Inthegivenfigure, acircletouchesall thefour sidesof aquadrilateral ABCD. If
AB =6cm, BC=9cmand CD =8 cm, then find the length of AD.

43. Inthefigure, PA isatangent from an external point Pto acirclewith centre O. If
~/POB = 115°, then find ~APO.

115°
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44. Inthegivenfigure, XPand XQ are tangentsfrom X to thecirclewithcentre O, R
isapoint onthecircleand AB istangent at R. Provethat :

XA+AR=XB +BR

ANSWERS AND HINTS

1. (d) Infinitely many 2. (a) Only one point
3. (d) 180° 4. (d) v119cm
5. (@) Two 6. (b) 47.5°

7. Since length of both the tangents from a point outside the circleis equal, So
BN=BL, CM=CL
BL+CL=BC=10cm

Q
e

8. P 25 cm

By Pythagoras Theorem, QR =7 cm.
M athematics-X



0. Anglein the same segment are euqgal.
/DAC=~/DBC=60°.
The sum of the opposite angles of a cyclic quadrilateral is 180°.
So #BCD =70°
10. Thetangent at any point of acircleis perpendicular to the radius through the

point of contact.

o, ZRPO = 90°
Z0PQ= £Z0QP=40°
~ZPOQ = 100°

Q

/ o
11. "V

R
AQPO = ARPO
= 4QPO: ZRPO=62 =30°
INnAQPO, ~Z00QP= 90°(Tangent isperpendicular at the point of contact).
o_ OQ _
tan 30° = P = QP=3/zacm
12.
AV
‘
A
In AAOR, right angled at P.
= (B)?=AP°+4°> = AP’=9
= AP=3

L AB=6cm (- OP_L AB so OP bisectsAB)
13, InAPQO, (4)2+(3)?= (OP)?
5= 0P
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InAPRO, (5)% = (2)°+ (PR)?
PR= /21 cm

A
,b
P
u \ ’ =
9
B

In Quadrilateral OAPB
A1+ 22+ /3+ /4= 360°
Z1+ /3=180°
Z3=140°
Now, /3=2/5
Z5=70° or ZAQB =70°

A=/2
£3=/4 . . .
15. 5= /6 (CPCT) of their corresponding triangles.
L71=/8
2(L2+£3+£6+ £7) =360°
or /AOB + £COD = 180°
or ~/COD = 55°
16. £0QT =90° (Angle between tangent & radius)
ZPQO= 30°
ZPQO= ~£0PQ =30°
17.18cm
18.5cm
19. 1
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&

P B AB=c

AO? = OP? + AP?

BRORE

21. .
O om
z P
‘?3 6 m
T
(OP)2= (OT)?+ (PT)?
(OP)? = (2.5) + (6)?
= 42.25
= OP=6.5cm, QP=4cm
P
22.
30°
O T
Q

£Z0QP= £0PQ=30°
Z0QT = 90° (Angle between radius and tangent)
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ZTQP= £0QT - 20QP
= 90° —30° = 60°
23. AP=AR=4cm
CR=CQ=(9-4)cm=5cm

1
Semi perimeter = E[AC +AB +BC]

= %[9+10+11] =15cm

A

24. /

B D C

AE=AF=b-r;BD=BF=a+
AB = AF+ BF
c=b-r+a-r

This gives, r= MTb_C
25. Join OP
AB istangent to circle C; at Pand OP isradius c, \&
OP1 AB ©
AB is chord of circle C, and OP L AB. A 5 B

Therefore OPisthe bisector of the chord AB asthe
perpendicular from the centre bisectsthe chord i.e,

AP= BP

26. Z0AB = 50°
x+ /B + ~OAB = 180°
X + 90° + 50° = 180°

X = 40°
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27.

28.

29.
30.

31.
32.
33,
. ZAQB = 125°
35.
36.

AK =
BN =

KN =

ZPOQ+ /PTQ=
60° + ~/PTQ=
/PTQ=

r=6cm

AP=AQ

BP=BD

CD=CQ

Adding (1) and (2)
AP+ BP=AQ+BD

(1)
(2)
3)

AB-BD=AQ
Adding (1) and (3)
AP+ CD=AQ+CQ
AP=AC-CD

From (1), (4) and (5)
AB-BD=AC-CD
60 c?
£ZDBC=75°

X = 60°

(4)

(5)

ZADC = 120°

KC
NC
KC+ NC=AK + BN
180°
180°
120°

6 cm

60°

6 cm

6 cm

AD=7cm,BE=5cm, CF=3cm
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37. OP=2r
= OQ=QP=r

Consider AAOP in which OA L AP and OP isthe hypotenuse.
0Q=AQ=0A
(Mid point of hypotenuse is equidistance from the vertices).
= OAQ isan equilitateral triangle.
= ZAO0Q = 60°
Z0AP=90° = ZAPO= 30°
ZAPB = 2/APO= 60°
PA = PB (tangents)
= ZPAB = ZPBA
ZAPB = 60°
Z/PAB = ZPBA = 60°
A ABPis an equilatera triangle.

38. PC=5cm
39. 11cm
40. P
2
y
X
A 1 0) \ Y ( Q
35°J
B
INnAABPR, Z£1=90° (Angle in semi-circle)

/1+35°+ 2y =180°
90° + 35° + £y = 180°

M athematics-X



Oy = 55°
In AOPQ, 2= 90° (Anglebetween tangent and radius)
02+ 0Ox + Oy= 180°
90° + Ox + 55° = 180°
Ox= 35°
42. AD=5cm
43. 25°
45. 24cm

M athematics-X
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PRACTICE-TEST

CIRCLES
Time : 45 Minutes M.M.: 20
SECTION-A
1. Inthegivenfigurefind x, where ST isthe tangent. 1

2. Inthegivenfigureif AC=9cm, find BD. 1

A B C

A
v

D

3. Inthegivenfigure, AABCiscircumscribing acircle, then find thelength of BC.
1

4. Fromthe external point P, tangents PA and PB are drawn to acircle with centre
O. If OPAB =50°, thenfind JAOB. 1

M athematics-X
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SECTION-B

5. If the angle between two tangents drawn from an external point P to acircle of
radius aand centre O is60° then find the length of OP. 2

6. Inthefollowing figure, find x. 2

7. Two concentric circle with centre O areof radii 6 cmand 3 cm. From an external
point P, tangents PA and PB are drawn to these circle as shown in the figure. If

AP=10cm, thenfind BP. 2
A
B
o) P
SECTION-C
8. In the given figure, AB is a tangent to a circle with centre O. Prove that
ZBPQ = ZPRQ. 3
R
Of 0
‘A P B
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9. Inthe given figure, AABC is drawn to circumscribe a circle of radius 3 cm,
such that the segment BD and DC into which BC is divided by the point of
contact D are of length 6 cm and 8 cm respectively, find sdeAB if thear(AABC)

=63 cm? 3
A
F E
B C
6cm D 8cm
SECTION-D
10. ABisadiameter of acirclewith centre O and AT isatangent. If JAOQ = 58°,
thenfind JATQ. 4
B
0
58° Q
€ X T >
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CHAPTER

Areas Related to Circles

11|,

TOPICS
Perimeter and Area of acircle.

Area of sector and segment of acircle.

Porimeter or

cirpumforence

e

Major seetor

Minor,
Sector

Sevrer

Paortion of circle enclosed within
twa radii and the carrespanding
are.

Areg of circle — Area
of minor

3o0°-8 )
i
( Jo0®
8 -
&\Qo*i 3600 7
Tength

of e (7

ol minor are
2E

L Perimeter o o 4 lonysth of are
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AREA RELATED

TO CIRCLE

Segment.

RIR — )

z

Portien of cirele enclosed within
chord and the corresponding are

Aren ol

ﬁ Minor

Al ' Bl Serment
S

Major
Seprment

R

dinor &
Area of (OACB) — Area ol ADAB Minar Segment

B i g B e B
0 e —17 510 5 L CUS ; Areaaf
Mdajor
9 an B e B o
T — s ==, cos ‘
o0 4l > (v 2) Sepment

¥

Area of circle - Area of
minor gegment

Angles by the
hands of clock

Minute hund

Hour hand

in 12 hours — 360°
in 1 hour — 30° s
m | muutes %(T)

in 50 minures — 360°
in ] minues — 67

Cirenmference of circle — Length
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KEY POINTS

Circle: A circleisthelocus of apoint which movesinaplanein suchaway that
its distance from a fixed point always remains the same. The fixed point is
called the centre and the constant distance is known asthe radius of the circle.

If risradiusof acircle, then

(i)

(i)

(iii)

(iv)
(V)

(vi)

2
.. T
Areaof semi circle= —

2
Areaof quadrant of acircle= %

If two circlestouch internaly, then the distance between their centresis
equal to the difference of their radii.

If two circlestouch externally, then distance between their centresis equal
to the sum of their radii.

Distance covered by rotating wheel in one revolution is equal to the
circumference of thewheel.

The number of revolutions completed by arotating wheel in

Distance moved in one minute
Circumference of the whee!

oneminute=

(vii) The sum of the arcs of major and minor sectors of acircleisequal to the

circumference of thecircle.

(viii) Thesum of the areas of major and minor sectors of acircleisequal to the

area of thecircle.

VERY SHORT ANSWER QUESTIONS

If the diameter of asemi circular protactor is 14 cm, then find its perimeter.

If circumference and the areaof acircle are numerically equal, find the diameter
of thecircle.

3. Find the area of the circle “inscribed’ in a square of side acm.
Find the area of a sector of acircle whoseradiusisr and length of thearcisl.

5. Theradiusof awhed is0.25 m. Find the number of revolutionsit will maketo
travel adistance of 11 kms.

@2
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10.

12.

13.

14.

15.

16.

17.

If the area of acircle is 616 cn?, then what is its circumference?
What is the area of the circle that can be inscribed in a square of side 6 cm?

What is the diameter of a circle whose area is equal to the sum of the areas of
two circles of radii 24 cmand 7 cm?

A wire can bebent intheform of acircle of radius 35 cm. If it isbent intheform
of asguare, then what will be its area?

What is the angle subtended at the centre of acircle of radius 6 cm by an arc of
length 3n cm?

If the circumference of two circlesarein the ratio 2:3, what is the ratio of their
areas?

If the difference between the circumference and radius of acircleis 37 cm, then
) ) i 22
find the circumference of thecircle. (Use = = )

If diameter of a circle is increased by 40%, find by how much percentage its
area increases?

The minute hand of a clock is 6 cm long. Find the area swept by it between
11:20 amand 11:55 am.

The perimeter of a sector of acircle of radius 14 cmis 68 cm. Find the area of
the sector. (CBSE 2020)

The circumference of a circle is 39.6 cm. Find its area.

22
(User = 7) (CBSE 2020)
The length of the minute hand of a clock is 14 cm. Find the area swept by the

22
minute hand in one minute. (User = = )
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MULTIPLE CHOICE QUESTIONS
18. If the perimeter of acircle is equal to that of a square, then the ratio of their

areasis:
(a) 22:7 (b) 1411
(c) 7:22 (d) 11:14

19. TheAreaof circlethat can be inscribed in asquare of side6 cm is:
() 36 Ttem? (b) 18mcm?
(c) 12 tem? (d) 9menv?

20. If the circumference of acircle increasesfrom 41tto 8, then Areais:
(a) Halved (b) Doubled
(c) Tripled (d) Quadrupled

21. If the perimeter of asemi- circular protractor is 36 cm, then its diameter is:
(@) 10cm (b) 14cm
(c) 12cm (d) 16cm

22. Thelength of aminute hand of clock is 14 cm. What is the area swept by the
mimute hand in 15 minutes?

() 154 cm? (b) 87cm?
(c) 154 Tten? (d) 87mcm?

23. Thewheel of acycleisof radius 35 cm. How many revolutions arerequired to
travelsadistanceof 11 m?

(@ 2 (b) 5
(c) 10 (d) 15

24. Four horses are tied each with 7 m long rope at four corner of asquare field of
sides 20 m. What is the area of field which can be grazed by the horses?

(@) 499 tm2 (b) 98 Tt
(c) 74Ttm2 (d) 1541TmM2

M athematics-X

N To remove this message, purchase the
@ S Cl LI D PDF E productvat wlww.SoIidDoct:lments.com



25.

26.

27.

28.
29.

30.

31

32.

33.

SHORT ANSWER TYPE QUESTIONS (1)

Find the area of a quadrant of a circle whose circumference is 22 cm.
22
(User = = )
What isthe angle subtended at the centre of acircle of radius 10 cm by an arc of
length 57 cm?

If asquareisinscribed in acircle, what isthe ratio of the area of the circle and
the square?

Find the area of a circle whose circumference is 44 cm. (CBSE 2020)

If the perimeter of acircleis equal to that of square, then find the ratio of their
areas.

What is the ratio of the areas of a circle and an equilateral triangle whose
diameter and a side are respectively equal?

5
In figure, O isthe centre of acircle. The area of sector OAPB is 18 of the area

of the circle. Find x.

Find the perimeter of the given figure, where AED is a semicircle and ABCD isa

rectangle. (CBSE 2015)
B 20cm A
£
O E
S
c 20cm D

Infigure, OAPBO isasector of acircle of radius10.5 cm. Find the perimeter of
the sector.
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¢}
34. A Japenesefan can bemadeby sliding openits 7 small

sections, each of which isin the form of sector of a
circle having central angle of 15°. If the radius of this
fanis24 cm, find thelength of thelacethat isrequired
to cover itsentire boundary. (Use 1= 22/7)
(CBSE 2014)

35. The perimeter of asector of circle of radius 6.3 cm is 25.8 cm. Find the area of
the sector.

36. Find theareaof acirclein which a square of area64 cm? isinscribed.
37. Findtheareaof acirclewhich isinscribed in asquare of area 64 cm?.

SHORT ANSWER TYPE Il QUESTIONS

38. Areaof asector of acircle of radius 36 cm is 541t cm? . Find the length of the
corresponding arc of the sector.

39. The length of the minute hand of a clock is5 cm. Find the area swept by the
minute hand during the time period 6:05 am to 6:40 am.

40. Find the area of the segment bounded by a chord AB and the arc ACB of the
circlewith centre O having radius 7 cm and sector angle equal to 90°, as shown
inthefigure.

M athematics-X
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41. Infig, OAPB is asector of acircle of radius 3.5 cm with the centre at O and
[JAOB = 120°. Find the length of OAPBO.

P

120°
A B

42. Circular footpath of width 2 m is constructed at the rate of ¥ 20 per square
meter, around acircular park of radius 1500 m. Find thetotal cost of construction
of thefoot path. (Taket=3.14)

43. A boy is cycling such that the wheels of the cycle are making 140 revolutions
per minute. If the diameter of the wheel is 60 cm. Calculate the speed of cycle.

44. In acircle with centre O and radius 4 cm, and of angle 30°. Find the area of
minor sector and major sector AOB. (Uset=3.14)

45. Find the area of the largest triangle that can be inscribed in a semi circle of
radiusr unit. (NCERT Exemplar)

46. Inasguare park of side 8 m two goats are tied at opposite vertices with arope
of length 1.4 m and a cow is tied in the centre with a rope of length 2.1m.
Calculate the areaof park which cannot be grazed by them.

47. A sector of 100° cut off from acircle containsarea 70.65 cm2. Find the radius of
the circle. (Usemmt=3.14)

48. The hour and minute hand of a 12 hour clock are 3.5 cm and 7 cm long

O 22
respectively. Find thesum of distancetravelled by their tipsinaday. Hlse n= 7E

49. A sguarewater tank hasitseach side equal to 40 m. Therearefour semi circular
grassy plotsall around it. Find the cost of turfing the plot at Rs 1.25 per sg. m.
(Usemt=3.14)

50. Length of achord of acircle of aradius of 4 cm is4 cm. Find the area of the
sector and segment formed by the chord.
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51. Findtheareaof the minor segment of acircleof radius 21 cm, when the angl e of
the corresponding sector is 120°.

52. A pieceof wire1l cmlongisbent into the form of an arc of acircle subtending
an angle of 45° at its centre. Find the radius of the circle.

53. Thecircumference of acircle exceeds the diameter by 16.8 cm. Find theradius
of thecircle.

54. A pendulum swings through an angle of 45° and describes an arc of 22 cm in

length. Find the length of the pendulum. ﬁjsenz %E

LONG ANSWER TYPE QUESTIONS

55. Two circles touch externaly. The sum of their areas is 1301t sg. cm and the
distance between their centresis 14 cm. Find the radii of the circles.

56. Find the number of revolutions made by a circular wheel of area 6.16 m? in
rolling a distance of 572 m.

57. Threehorsesaretied at the vertices of atriangular park of sides35m, 8 mand
91 mwith the help of arope of length 14 m each. Calculate theratio of the area
which can be grazed to the area which can’t be grazed.

58. Two circletouch each other internally. The sum of their areais 116mcm? and
distance between their centresis 6 cm. Find the radii of the circles.

(CBSE =2017)

ANSWERS AND HINTS

22
1. T[r+d:7><7+14=36cm

2rr =1r? O diameter =4 units
Side of the square is equal to diameter of the circle,

w2 = Trxa—2 (side= a, radius = E)
-4 o T2

5 Ixm? Ir .
= =Esq.un|ts

0
= X210, Area= X =
4 1= 3500 Area= 2200 21T
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distance _ 11x1000x% 7 x100
circumference 2x22x25
m?=616 0 r=14cm or 2mr=838cm
Side of the square is equal to the diameter of thecircle
O r=3cm or 1r?=1(3)? = 9rmcm?.

= 7000

8. TIRZZT[I‘12+T[I’22 0 R=25 and diameter =50cm.

22 . 220
9. 2mr= 2><7 x35 =220 cm, Side of square —~ =55cm

Areaof square = 55 x 55 = 3025 cm?

10. I = 0 x2rmr [0 3m= x2mx6 [0 ©6=90°
360° 360°
:_fBef]
11. ﬂ:gm rlzgrz OrT[r_lZ: 5 =4:9
2mr, 3 3 T, r;

22
12. 2mr-r)=37 or r=7, 2Ttr:2><7><7:44cm
13. 96%
210°x22x6%6

14. = 66 cm? (6 = 210°) (11: 20 to 11: 55 = 35 minutes)
360°x 7

15. 280cm?

16. 124.74cm?
17. 10.27cm?

18. (b) 14:11

19. (d)9mtem?
20. (d) Quadrupled

21. (d) 14cm
22. (a) 154cm?
23. (b)5
24. (a) 49 tnv
Math ics-X
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7
25 2rr=22, r=—
2
2
L 22x7Tx7
Areaof quadrant = = =09.625 cm?
a 4 Txdx2x2
26. | = 0 x2r 0 b1 = 0 x21tx10 O ©6=90°
360° 60°
27. q‘&\_\\
g | unit

If sideof squareis 1 unit, by Pythagoras Theorem
Diameter /2 unit.
Areaof square=1x 1 =1 sgunits.

2,02
2

Areaof Cirdle= Tr? = nx7

nm 11
277
Required ratio=11:7
28. 154cm?
2rr  _ Perimeter of circle

Aunit  Perimeter of square

7

r= 1—1 unit

29. 21r =4 unit or (Let side of square =1 unit)

2
L NN R VEET]
1 7 111 1

3
30. Areaof equilatera trlangle—£ 2

Areaof circle= %g

Required ratio= /3: 1

5
3L e =T x—

M athematics-X
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32. 20cm +14cm+20cm + 1T

22
20cm +14cm+20cm + 7><7:760m

0 60x2x22x105

X210 = =
360° 360°x7x10
Perimeter =105+ 105+ 11cm=32cm
34. 6=7x15°=105°

33. 11cm

| = i21'rr =44cm
360°

Length of lace=1+ 2r
=44 +48=92cm
35. Perimeter of sector =1+ 2r
| =25.8-12.6=13.2cm

)
360°

x 210 =|

2

Areaof sector = 360° LI
Areaof sector = 41.58 cm?
36. d=Diagonal of square

d=sidey/2=82cm

®0
r=4J2cm ‘

Area=TR? = 321TCmM?

37. Diameter of circle = Side of square / \
Or=4cm
Area= 16mcm? \ /

38 4= 0x 11x 36% 36
' = 3600

0= 15°

¢] 15°x2x 11X 36
= X2 = —— — =~
360° 360°

M athematics-X
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o 210°x22x5x5 1650 5 -
—— X = = =45—-cm
360° 360°x 7 36 6
(6 =210° in 35 minutes)
40. Areaof sector = area of sector —area of AAOB

39. Area=

77 49

2 2
=14 cn?

: 240°x2x22x35
T 360°x7x10

=14.67
Lengthof OAPBO= 14.6+3.5+ 3.5
= 21.67cm

41.

42. n(rZ —r?) = 1(1502)2 - (1500)%] x 20
= 3.14 [(1502)2 — (1500)?] x 20
= ¥ 377051.2

43. Circumference of cycle = 2xr

2><§>< 30cm

188.57 cm

18857x140x 60
1001000

15.84 kmvh

Speed of cycle =

xr 2

44, Areaof Minor sector = 360°

30
360°
= 4.19 cn? (approx.)

x3.14 % 4x 4 cm?

: 0 2
= XTr
Areaof major sector 360°

M athematics-X



_330°
~ 360°
= 46.1cm?  (approx)

x3.14x4x4

1 .
45, Areaof A = Ebasex height

= 1 AB x OC
2
1 2 _
= EZF XTI =r°sguare unit
46. Grazing areaof Goats = 2 x area of quadrants

= 2x§x1.4x1.4x% =3.08m?

Grazing area of cow =Ar. of circle

= % x2.1x2.1=13.86m"

Area which can’t be grazed = Area of square — total grazing area
= 64 — 16.94 = 43.06 m?

7065  100°x314x re

ar. 100~ 360°x100
7065%360
100x314 '
9=r
r=9cm.

48. Distance by minute handin 1 day = 24 x 21R
Distance by hour hand in 1 day = 2 x 21
Total distance travelled by tips of both hands =24 x 2rR + 2 x 2R
= 1056 + 44
=1100cm

49. Four semicircluar means 2 circles,
Areaof 2 circles = o2
=2x314x20x%x 20
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= 2512sg.m
Total cost = 2512 x 1.25

= ¥ 3140
50. Length of chord=radius
O Angle of sector = 60°
= X 2
Areaof sector 360°
= 8—]-[Cm2
3
Areaof segment = Areaof sector - Areaof triangle
_8m 3,
T3 4
(B 0. 2
= -44/3
S
51. Areaof the segment = Area of sector — Area of A
120° 22
= X —x21x21 = 2
Areaof sector 260° 7 462 cm

441
Areaof A = e 3cm?

441
Areaof segment = %162 - T\/ég cm?

- %1(88 - 214/3) cm?

52. | = 0 X 2T0
360°
B 45° >(2><22><r
11= 360° 7
14=r
r=14cm
Math ics-X
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53. 21r =2r +16.8

2x§r—2r 168 or 2% 168
7 10

2r$§ 168 168x7__ 1076 _
or, 7 10 9 "Tlox2x15 ~ 300 ~>YeCM

r=28
O Length of pendulum=28cm
55. m? +m? =130m0 r2+r? =130 (1)
U rn+r,=14 ..(2)
Substitute the value of r, from (2) in (1) and solve.
2r,2-28r1,+66=0
r? —14r,+33=0 (Neglecting — ve)

r,=1lcmandr, =3cm

56 2_@ 2 _ =14
. wi= 15 OF r?=196 or r=14m
or = 2x x4 616 _qg
=< 2"70"100 m

) 572
Number of revolutions = 8 =65

180°
360°

. 22
57. Grazing areaof Horses = x - x (14)? =308m*

M athematics-X
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58.

. 1
Areaof triangular park = E><35><84:1470m2

Areawhich can't be grazed = 1162m?
Grazing Area: Areacan't be grazed = 308 : 1162

=22:83
R?+r2=116 (1)
R-r=6 (2
Squaring both sides and solving, we get
2Rr = 80 ..(3)
Addign and solving (1) and (3)
R+r=14...(4)

Solving (2) and (4)
R=10cm,r=4cm

M athematics-X



PRACTICE-TEST

AREAS RELATEDTO CIRCLES

Time : 45 Minutes M.M.: 20
SECTION-A
7

1. If theareaof sectoris 8 of the area of the circle. Find the measure of central
angle of the sector. 1

2.  Thediameter of acircle whose areais equal to the sum of the areas of the two
circlesof radii 24 cmand 7 cmiis: 1
(@) 48cm (b) 31cm (c) 25cm (d) 17cm

3.  Theareaof sector whose perimeter is four timesits radius of measure r units
is . 1

4. If theareaof asector of acircle bounded by an arc of length 5 tcmisequal to
20 tem?, then find the radius of the circle.

SECTION-B
5. Theperimeter of asector of circle of radius5.7 cm is 27.2 cm. Find the area of
the sector. 2
6. Theminute hand of aclock is12 cmlong. Find the area of the face of the clock
described by the minute hand between 6:10 pm and 6:45 pm. 2

7. Two circular pieces of equal radii and maximum area, touching each other are
cut out from arectangular cardboard of dimensions 16 cm x 8 cm. Find thearea

of the remaining cardboard. 2
SECTION-C
8. Thelength of arope by whichacow istied isincreased from 12mto 19m. How
much more area can the cow graze now? (Use t=22/7) 3
9. A chord of acircleof radius 14 cm subtends an angle of 60° at the centre. Find
the area of the corresponding minor segment. (Use 1t=22/7) 3
SECTION-D
10. Find the area of minor and major segments of acircle of radius 42 cm, if the
length of thearcis88 cm. 4
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Surface Areas and Volumes
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COMBINATION OF SOLIDS-I

Figure SurfaceArea of Resultant Fig. Volume of Resultant Fig.
\\ /l
T.SA et CSA, _ -Areacf circle Vol. . + Vol e
Cube & H.sph

TSA .+ CSA ., -Areaof circle Val. . + Vol

“h.sphere

% Casel - whencylinder ishollow
CSA,+CSA . vol., +Vol., .
Casell —» whencylinder issolid
- C.SA_ +CSA _ +. . AT of base
Cyl. & H.Sph.
Casel - whencylinder ishollow
CSA,+CSA. . vol., +Vol. .
Casell —» whencylinder issolid
CSA +CSA_ *Ar. of base
Cyl. & Cone
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CSA,, +CSA Vol

cone

+ Vol

‘cone “h.sphere

Cone & H.Sph.
SURFACE AREA OF RESULTANT FIGURE
Figure SurfaceArea of Resultant Fig. Volume of Resultant Fig.
ll:_-\:\ .
— T.SA et CSA, -Areacf circle Vol. g = VOl e
H.sph. curved out
of cube
TSA .+ CSA ., -Areaof circle Vol. .. — Vol (e
H.Sph. curved
out of cubiod
- Casel - hollow cylinder
CSA,+CSA . Vol., =Vol., ..

Casell - Solid cylinder

- CSA,+CSA, _ +Ar of circle

H.Sph. depression
in cylinder
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Casel — whencylinder ishollow

™
N—
.

CSA,+CSA. . vol., —Vol. .
Casell —» whencylinder issolid
CSA +CSA_ *Ar. of base
Conical
depression
in cylinder
CSA,.tCSA Vol. o= Vol e

H.Sph.
depression
in cone

VERY SHORT ANSWER TYPE QUESTIONS

1. Thetotal surface area of asolid hemisphere of radiusr is
(a) Tr? (b) 2mr? (c) 3m? (d) 4mr?

2.  The volume and the surface area of a sphere are numerically equal, then the
radius of sphereis
(a) Ounits (b) 1unit (c) 2units (d) 3units

3. Acylinder, acone and ahemisphere are of the same base and of the same height.
Theratio of their volumesis
() 1:2:3 (b) 2:1:3 (c) 3:1:2 (d) 3:21

4. Asolid sphere of radius ‘r’ is melted and recast into the shape of a solid cone of
height ‘r’. Then the radius of the base of cone is

(a 2r (b) r (c) 4r (d) 3r

M athematics-X @
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5.  Three solid spheres of diameters 6 cm, 8 cm and 10 cm are melted to form a
single solid sphere. The diameter of the new sphereis
(@) 6cm (b) 4.5cm (c) 3cm (d) 12cm

6. A metalic spherical shell of internal and external diameters 4 cm and 8 cm,
respectively ismelted and recast into the form of a cone of base diameter 8 cm.
The height of the coneis:
(& 12cm (b) 14cm
(c) 15cm (d) 18cm

7. Findtotal surface areaof asolid hemi-sphere of radius 7cm.

8. Volume of two spheresisin the ratio 64 : 125. Find the ratio of their surface
areas.

9. A cylinder and acone are of same base radius and of same height. Find theratio
of the volumes of cylinder to that of the cone.

10. If thevolumeof acubeis 1331 cm3, then find the length of its edge.

11. Two coneshavether heightsintheratio 1: 3andradii intheratio3: 1. What is
theratio of their volumes? (CBSE 2020)

SHORT ANSWER TYPE QUESTION (TYPE-I)

12. How many cubes of side 2 cm can be cut from a cuboid measuring
(16cm x 12cm x 10cm)?

13. Findtheheight of largest right circular cone that can be cut out of a cube whose
volumeis 729 cm3.

14. Two identical cubes each of volume 216 cm? are joined together end to end.
What isthe surface area of the resulting cuboid?

15. Two cones with same base radius 8 cm and height 15 cm are joined together
along with their bases. Find the surface area of the shape so formed.
(NCERT exampler)

16. The total surface area of aright circular cone is 901t cm?. If the radius of the
base of the coneis5 cm, find the height of the cone. (CBSE - 2011)

17. The volume of aright circular cylinder with its height equal to the radius is
22[
25% cm?®. Find the height of the cylinder. ﬁ)se n= = E (CBSE 2020)
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18. Findthevolume of thelargest right circular conethat can be cut off from acube
of edge 4.2 cm.

SHORT ANSWER TYPE QUESTION (TYPE-II)

19. A sphereof maximum volumeiscut out from asolid hemisphere of radius6 cm.
Find the volume of the cut out sphere. (CBSE-2012)

20. Find the depth of acylindrical tank of radius 10.5 cm, if its capacity isequal to
that of arectangular tank of size 15cm x 11 cm x 10.5cm.

21. Volume of two spheres are in the ratio 64:27, find the ratio of their surface
areas. (CBSE-2012)

22. A petrol tank isacylinder of base diameter 28 cm and length 24 cm filted with
conical ends each of axislength 9 cm. Determine the capacity of the tank.

23. A cylinder, acone and a hemisphere have same base and same height. Find the
ratio of their volumes.

24. A solidisintheform of acylinder with hemispherical ends. Thetotal height of
the solid is20 cm and the diameter of the cylinder is7 cm. Find thetotal volume

221
of the solid. [UseTt=—-" (CBSE 2019)

25. Thediameter of aroller 120cmlongis64 cm. If it takes 500 completerevol utions
to level a playground, determine the cost of levelling it at the rate of 30 paise
per square meter. (CBSE 2013)

26. The sum of the radius of base and height of asolid right circuler cylinder is 37
cm. If the total surface area of the solid cylinder is 1628 square cm., find the
volume of the cylinder. (Usett=22/7) (CBSE-2016)

27. A juicesdler was serving his customers using glasses as shown in figure. The
inner diameter of the cylindrical glass was 5 cm but bottom of the glass had a
hemispherical raised portion which reduced the capacity of the glass. If the
height of aglasswas 10 cm, find the apparent and actual capacity of the glass.

[Uset=3.14]

(NCERT, CBSE 2019, 2009)
M athematics-X @
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- - -

28. Theinternal and external diameters of ahollow hemispherical vessel are 12 cm
and 16 cm respectively. If the cost of painting 1 cm? of the surface areais
5.00, find the total cost of painting the vessel all over. (Use t=3.14)

(CBSE 2019)

29. Suresh decided to donate canvasfor 10 tents conical in shapewith base diameter
14 m and height 24 m to a centre for handicapped person’s welfare. If the cost
of 2 mwide canvasis< 40 per metre, find the amount by which Suresh helped
the centre. (CBSE 2017)

30. A coneof maximum sizeiscurved out from acube edge 14 cm. Find the surface
area of remaining solid after the cone is curved out.

LONG ANSWER TYPE QUESTIONS

31. A solid iron pole consists of a cylinder of height 220 cm and base diameter
24 cm, which is surmounted by another cylinder of height 60 cm and radius
8 cm. Find the mass of the pole, giventhat 1 cm?® of iron has approximately 8 gm
mass. (Use 1= 3.14) (NCERT, CBSE 2019)

32. A right cylindrical container of radius 6 cm and height 15 cm is full of ice-
cream, which has to be distributed to 10 children in equal cones having
hemispherical shape on thetop. If the height of the conical portionisfour times
its base radius, find the radius of theice-cream cone. (CBSE 2019)

33. A wooden article as shown inthefig. was madefrom acylinder by scooping out
ahemispherefrom one end and acone from the other end. Find thetotal surface
area of theremaining article. (NCERT, CBSE 2019)
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10 cm

—>
6cm
34. The height of a solid cylinder is 15 cm and its diameter is 7 cm. Two equal
conical holes of radius 3 cm and height 4 cm are cut off. Find the volume and
surface area of the solid.

35. If h,candV respectively represent the height, curved surface area and volume
of acone, prove that (CBSE 2015)

3nvh® +9Vv?
h2

36. A solid wooden toy isin the form of a hemi-sphere surmounted by a cone of
sameradius. Theradius of hemi-sphereis 3.5 cm and the total wood used inthe

2=

5
making of toy is 16680m3. Find the height of the toy. Also, find the cost of

painting the hemi-spherical part of the toy at the rate of ¥ 10 per cmz2.

_22r
ﬁJseﬂ—7E (CBSE, 2015)

37. Inthegivenfigure, from acuboidal solid metalic block of dimensions 15 cm x
10cm x 5cmacylindrical hole of diameter 7 cmisdrilled out. Find the surface

22[
areaof theremaining block. %%":7E (CBSE - 2015)
7 Cn’l
-
5cm
D ,A'O cm
15cm
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38. A solidtoyistheform of aright circular cylinder with ahemispherical shape at
one end and acone at the other end. Their diameter is4.2 cm and the heights of
the cylindrical and conical portions are 12 cm and 7 cm respectively. Find the
volume of thetoy.

39. Atentisintheshapeof aright circular cylinder upto aheight of 3 mand conical
aboveit. Thetotal height of thetent is 13.5 m and radius of baseis 14 m. Find
the cost of cloth required to make the tent at the rate of I 80 per m2.

40. The difference between outer and inner curved surface areas of a hollow right
circular cylinder, 14 cm long is 88 cm?. If the volume of the metal used in
making the cylinder is 176 cm?®. Find the outer and inner diameters of the cylinder.

(HOTS)

41. A solidisinthe shape of acone surmounted on ahemisphere. Theradiusof each
of them being 3.5 cm and thetotal height of thesolid is9.5 cm. Find thevolume
of the solid. (CBSE 2020)

42. A hemispherical depression iscut out from one face of a cubical wooden block
of edge 21 cm, such that the diameter of the hemisphereis equal to edge of the

cube. Determine the volume of the remaining block. (CBSE 2020)
1. (c) 3mr? 2. (d) 3units
3.(c)3:1:2 4. (a) 2r
5. (d) 12cm 6. (b) 1l4cm
7. 462 cm? 8. 16:25
9. 3:1 10. 11cm
1. 3:1
16x12x10
12.  No. of cubes= ———— =240
0. of cubes %X 2x2

13. Sideof cube= /729 =9cm
Height of largest cone = Side of cube=9cm

14. Sideof cube= 3216 =6Cm
Length, breadth and height of new cuboid is12 cm, 6 cm and 6 cm respectively.
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Surface area of cuboid = 2[12 x 6 + 6 x 6 + 6 x 12] = 360 cm?

15. | =+/r2 +h?
|=17 <)>
Area= 21| = 854.85 cm?

16. 1w (I +r)=90m
=13

h = [IZ _ | 2
h=12cm
17. Lettheheight and radius of cylinder be x cm and x cm respectively.

_ 176
Volumeof cylinder = —— cm?

-
g X(X)ZXX: @
7 7
x2=8
x=3g=2cm

18. d=42cm;r=21cm
h=4.2cm

1
Volume of cone = 3" ’h

Volume of cone = 19.4 cm?® (approx)
19. Radiusof sphere=3cm

4
Volume of sphere = §Ttr3

=113.14cm?
20. Capacity of cylindrical tank = Capacity of rectangular tank
22
—*(105)° xh=15x11x 105
h=5cm

4
ETIR3_%
ﬂms 27
3

21.

OR%:r3=64:27

M athematics-X @
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OR:r=4:3
CTIR?: 41r?=R?:r20 4?:3%=16:9

22.  Capacity of tank = Volume of cylindrical part + 2 x Volume of conical part
= 18480 cm?

j——— 24om —

- AT

Radius=r, height =r

Volume, ;.. : Volume  :volume, .

. 1 2
Req. Ratio = 1rrs §m3 :§T[r3

=1: % % ﬁ\ re
_ i ____\
=3:1:2 a=e

24.  Height of cylinder =20-3.5-3.5=13 cm 20 cm
Volume of solid =Volume of cylindrical part + 2 13 em

x Volume of hemispherical part

[
[

:%x(3.5)2x13+2x2 22353 | ma

37 |

= 680l cm? -
6

25. r=32cm; h=120cm
Areacovered in 1 revolution
=C.SA. of roller

M athematics-X
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=2T1rh
=24137.14 cm?
Area covered in 500 rev.
=1206.86 m?
Cost of levelling = Area x Rate
=% 1206.86 x 0.3
=% 362.06

26. r+h=37
2rr(r + h) = 1628
r=7cm
h=30cm
Volume=T1r*h
Volume=4620 cm?

27. Apparent capacity = 3.14 x %g x10 =196.25 cn?.

Actual capacity =Volume of cylindrical part — Volume of hemispherical part

= 196.25—% x 3.14 x %g

= 163.54 cm® approx

28. r=6cm;R=8cm

SA. of vessel = 2rR? + 2112 + T(R? - r?)

=Tix 228 = 715.92 cm?

Total cost = S.A. x Rate

=% 3579.60/-
29. r=7cm;h=24m

[=25m

SA.of tent =Tl

=550m?

Areaof 10 tents = 5500 m?

Total cost = Area x Rate
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40
=Areax ?7

= % 1,10,000
30. r=7cm;h=14cm

| =+/245 =15.65cm

S.A. of remainging solid

=T.S.A. of cube + C.S.A. of cone — Area of circle
=6a’+ 1l — 11

=1366.3 cm?

31.
8cm

S b

:

220 cm

12cm | 'l'

Volume of solid = 3.14 x (12)? x 220 + 3.14 x (8)? x 60
= 111532.8cm?

Mass of the pole= 111532.8 x 1000 kg

= 892.2624 kg
32. Letradiusof conica sectionber cm.
[0 Height of conical section be 4r cm.
According to the question
10 x Volume of ice-creamin 1 cone = Volume of cylindrical container

1 2 2 3|:
10x —T10r° x4r+—10° = = T(6)? X 15
B 3 ETTO

r=3cm
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33. r=3cm
SA.of article= C.SA. +CSA. . tCSA

cylinder
SA.=21rH + 21r? + 11l

=mr(2H +2r +1)
= 3m(20 + 6 ++/58)

= (78 + 3y58)cm?
34. Surfaceareaof solid=C.SA. , +2Areaof Ring+2C.SA.

cone

7 0
= 21 x15+6.5%05+15
2 B

= ZXQXYOJS:%
7 7

= 444.7cm? (approx.)

3. V= %nRZh

Y
= (1)

Now, c = 1Rl
¢’ =1°R??

¢ = TERA(h? + R?)

0 R

o 2 3TV’ +3v)
°h?

, _3nvh®+9Vv?
¢

M athematics-X
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36.

37.

38.

39.

40.

1001 T

Volume of toy = 6 cm?® T
2 2 (7)3 1 22 (7)2 1001 A
—X—X| = | +=zx=X|=| xh=—
3 7 \2 3 7 \2 6 l
h=6cm w
Area of hemispherical part of toy
2
= ZXQX(Z) =77 c?
7 \2

Cost of painting=77x10=% 770
Surface of the remaining block = TSA of cuboidal block + CSA of cylinder —

Area of two circular bases
2 7 22 (7Y
=2(15x10+1 +15%x5)+2x — x — —2X — X |
(15x10+10x5+15x5) 7><2><5 7 (2)
= 583 cnm?

Volume of toy = Volume of cylindrical part + Volume of hemispherical part
+ Volume of conical part

= g><(2.1)2><12+5><§><(2.1)2><7+3><§><(2.1)3
7 377 37 7

= 218.064 cn?
Slant height = 4/(14)% + (10.5)2> =17.5m
Surface areaof tent = 2><§><3><14+§><14><17.5

= 1034 m?
Cost of cloth= 31034 x 80 =% 82720
Let inner and outer radius of hallow cylinder be r cm and R cm respectively.
Difference between Outer and Inner CSA = 88 cnv?
2><§><14><[R —-r] = 88

R-r=1 (1)
Volume of hollow cylinder = 176 cm?
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%XMX[RZ—rZ] = 176

R2—r2=4
R-Nn(R+nN=4
R+r=4 «(2) [ from(1)]

From (1) and (2), we get
R=25cmandr=15cm
[0 Outer and inner diameter are 5 cm and 3 cm respectively.
41. Heightof cone=9.5-3.5=6cm

1><§><(3.5)2><6
3 7

= 166.83 cm? approx

2 22
Volumeof solid = §X7X(3-5)3 +

21
42. Radiusof hemisphere= 5= 10.5cm

2 22
Volume of remaining block = (21)% - §X7 x (10.5)®

= 6835.5cm?
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PRACTICE-TEST

SURFACE AREAS AND VOLUMES

Time : 45 Minutes M.M.: 20

SECTION-A
1. Thetota surface area ofa hemisphere of radius 2r is 1

2. Theradius of the largest right circular cone that can be cut out from a cube of

edge4.2cmis 1
(@ 4.2cm (b) 8.4cm
(c) 21cm (d) 1.05cm

3. Thevolume of acubeis1l. Find the length of the side of the cube. 1

4. Volume of two cubes arein theratio 27 : 125. Theratio of their surface areas
is . 1
SECTION-B

5. A cube and a sphere have equal total surface area. Find the ratio of the volume
of sphere and cube. 2

6. Two cubes, each of side 8cm arejoined end to end. Find the surface area of the
resulting figure. 2

7. Thevolume of a hemi-sphereis 2156 cm?®. Find its curved surfacearea. 2

SECTION-C

8. A circustent isin the shape of a cylinder surmounted by a conical roof. If the
common diameter is 56 m, the height of the cylindrical portion is 6 m and the
height of the roof from the ground is 30 m, find the area of the canvas used for
the tent. 3

M athematics-X

N To remove this message, purchase the
@ S Cl LI D PDF E productvat wlww.SoIidDoct:lments.com



9. A metdlic cylinder has radius 3 cm and height 5 cm. To reduce its weight, a

conical holeof radiusg cmand depth g cmisdrilled inthecylinder. Calculate

theratio of the volume of metal left in the cylinder to the volume of metal taken
out in conical shape. 3

SECTION-D

10. A decorative block ismade up by joining acube and a hemisphere. The base of
the block is a cube of side 6 cm and the hemisphere fixed on the top has a
diameter of 4 cm. Find the cost of painting it at apriceof ¥ 2.5 percm?. 4

M athematics-X
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CHAPTER

Statistics

13],

Statistics

[Measures of central Tendancy]

[Mean] [Median]

¥

| Mode |

Methods to find mean, median, mode

Step
Deviation
method

For
ungroup
deta

Short cut
method

For
ungroup
Data

5 SaLID

For
Grouped
data

For
Grouped
data
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KEY POINTS:

1. Mean ()

IX _NtKt.tX,
n

() For raw data, X = -

sum of observations
no of observations

e x =

(b) For Grouped data
(i) For small calculation, we apply Direct method
> fi X%
> i
(i) If calculations are tedius or observations are large, then we apply short cut/
Assumed Mean method or step Deviation method
Short cut/Assumed Mean Method

X =

_ > fid
x =at ¢ ,a - asumed mean
20
d=x-a
Step Deviation Method
2fu, d
x =a+ 5 *N, u="1h- classize
|

2. Median
(a) For ungrouped data, we first arrange data in ascending or descending order.

m+1(]
Count number of times say ‘n’. If nisodd, then Median = BTH observation

m .o
1
+B§+ H obsevation
2

cf
d

[n
If niseven, then Median = E
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(b) For grouped data
5 ﬁ
Median=1 + ) x h

(fl_ fo)

(3) Mode=1 + 2, 1, ) *xh (For grouped data)

For ungrouped data mode is the most frequent observation.

NOTES:

1. Empirical relationship between three measures of central tendency:
mode = 3 median — 2 mean.

2. If classinterval is discontinuous, then make it continuous by subtracting 0.5
from Lower Limit and adding 0.5 to upper limit.

Upper Limit + Lower Limit
2

3. X =classmak=

4. h=class size = Upper Limit — Lower limit
5. Modal class — A classinterval having maximum frequency.
6. Medianclass - A classinterval iswhich cumulative frequency is greater than

n
and nearest to - (n==f)

8. If meanof x;, X,, ..., X, is X then
(@ Mean of kxy, kx,, ...., kx iskx

(b) Meanof 22, %2 X
k' k

(c) Meanof x; +K X, + K, ..., x, +Kis x +k
(d) Mean of x; =k, X, =K, ..., x,—Kis x =K

9. If mean of Ny observation is ¥ 1 and mean of n, observation is ¥ 2 then their
combined

M X%
= n+n,

188 M athematics-X
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10. Sx=nX
11.

Range = Highest observation — Lowest observation

VERY SHORT ANSWER TYPE(l) QUESTIONS

mean?

o &

What isthe mean of first 12 prime numbers?
The mean of 20 numbersis 18. If 2 is added to each number, what is the new

24, 25,26, x+ 2, x+ 3, 30, 33, 37

© 0N

51 - 60, then the size of each class is:

@ 9 (b)

(ii)
@ 21
(c) 305

(iii)

10

(c) 11

(b) 30
(d) 205

Consider the frequency distribution.

What is the mode of the observations 5, 7, 8,5, 7, 6, 9, 5, 10, 6?
The mean and mode of adata are 24 and 12 respectively. Find the median.
Write the class mark of the class 19.5 — 29.5.
Multiple Choice Question
If the class intervals of a frequency distribution are 1 — 10, 11 — 20, 21 - 30,

(d) 55

The mean of 5 observations 3, 5, 7, x and 11 is 7, find the value of x.
What isthe median of first 5 natura numbers?
What isthe value of x, if the median of the following datais 27.5?

If the class intervals of a frequency distribution are 1 — 10, 11 - 20,21 -30 ....,
61 — 70, Then the upper limit of 21 — 30 is:

Class 0-5

6-11

12 -17

18 -23

24 - 29

Frequency 13

10

15

8

11

The upper limit of median classis:

@ 17
(iv)

(b) 17.5
Daily wages of afactory workers are recorded as.

(c) 18

(d) 185

Daily wages (in%)

121 - 126

127 -132

133-138

139 - 144

145 -150

No. of workers

5

27

20

18

12

The lower limit of Modal classis:
(c) ¥126.50

(a) T 127

M athematics-X
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(v) Forthefollowingdistribution

(vi)

10.

12.

13.

14.

15.

Class 0-5] 5-10|10-15 | 15-20 20-25

Frequency 10 15 12 20 9

The sum of Lower limits of the median classand modal classis (CBSE 2020)
(a) 15 (b) 25 (c) 30 (d) 35

The median and mode respectively of a frequency distribution are 26 and 29.
Then, itsmeanis (CBSE 2020)
(@ 275 (b) 245 (c) 284 (d) 25.8

Find the class-marks of the classes 10-25 and 35-55. (CBSE 2020)

SHORT ANSWER TYPE QUESTIONS (1)

The mean of 11 observation is50. If the mean of first Six observationsis49 and

that of last six observation is 52, then find sixth observation.

Find the mean of following distribution:
X 12 16 20 24 28 32
f 5 7 8 5 3 2
Find the median of the following distribution:
X 10 12 14 16 18 20
f 3 5 6 4 4 3
Find the mode of the following frequency distribution:
Class 0-5|5-10| 10-15| 15-20| 20-25| 25-30
Frequency 2 7 18 10 8 5
Convert thefollowing deistribution in frequency distribution:
Marks No. of students
Less than 20 0
Less than 30 4
Less than 40 16
Less than 50 30
Less than 60 46
Less than 70 66
Less than 80 82
Less than 90 92
Less than 100 100

5 SaLID
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16. Writethefollowing datainto lessthan cummulativefrequency distributiontable :

Marks 0-10 | 10-20| 20-30| 30-40 | 40-50
No. of students 7 9 6 8 10

17. Find mode of thefollowing frequency distribution :

Class Interval 25-30 | 30-35/{35-40| 40-45{45-50| 50-55

Frequency 25 34 50 42 38 14
(CBSE 2018 - 19)

18. What isthe median of the following data?(CBSE 2011)
X 10 20 30 40 50
f 2 3 2 3 1

19. Mean of afrequency distribution (x)is45. If =f, =20find =f;x

(CBSE 2011)
20. Findthe mean of thefollowing distribution: (CBSE 2020)
Class 3-5 5-7 | 7-9 | 9-11 |11-13
Frequency 5 10 10 7 8
21. Findthe mode of thefollowing data: (CBSE 2020)
Class 0-20 {20-40 | 40-60 | 60-80 |80-100 |100-120 |120-140
Frequency 6 8 10 12 6 5 3

22. Computethemodefor thefollowing frequency distribution: (CBSE 2020)

Sizeofitems|0-4 | 4-8 | 8-12 |12-16|16-20 | 20-24 |24-28
(in cm)

Frequency 5 7 9 17 12 10 6

SHORT ANSWER TYPE QUESTIONS (Il)
23. If themean of thefollowing distribution is 54, find the value of P.

Class 0-20 | 20-40 40-60 | 60-80 | 80-100
Freguency 7 P 10 9 13
M athematics-X
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24. Findthe median of thefollowing frequency distribution :
Cl. 0-10 | 10-20 | 20-30 | 30-40 |40-50 | 50-60

f 5 3 10 6 4 2
25. The median of following frequency distribution is 24 years. Find the missing
frequency x.
Age(Inyears) | 0-10| 10-20 20-30 | 30-40 | 40-50
No. of persons 5 25 X 18 7

26. Find the median of thefollowing data:

Marks Below 10 | Below 20 | Below 30 | Below 40 | below 50 | Below 60
No. of student 0 12 20 28 33 40

27. Findthe mean weight of the following data:

Weight (Inkg.) | 30-35 | 35-40 | 40-45 | 45-50 | 50-55 | 55-60
No. of Students 2 4 10 15 6 3

28. Find the mode of thefollowing data:

Height (Incm) |Above 30 |Above 40 |Above 50 |Above 60 [Above 70 |Above 80
No. of plants 34 30 27 19 8 2

29. Thefollowing table represent marks obtained by 100 studentsin atest:

Marks obtained 30-35/35-40|40-45| 45-50 | 50 - 55|55 - 60 |60 — 65

No. of students 14 16 28 23 18 8 3
Find mean marks of the students. (CBSE 2018 -19)

30. The following table represent pocket allowance of children of a colony. The
mean pocket allowanceis? 18. Find the missing frequency.

Daily pocket 11-13|13-15 (15-17 |17-19 |19-21|21-23|23-25
allowance (in%)

No. of children 3 6 9 13 k 5 4
(CBSE -2018)

M athematics-X
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31

32.

33.

35.

36.

Find mode of thefollowing frequency distribution:

ClassInterval | 0-20 | 20-40 40-60 | 60-80 |80-100

No. of Students 15 18 21 29 17

Themean of abovedistributionis53. Use Empirical formulato find approximate
value of median.

LONG ANSWER TYPE QUESTIONS

The mean of thefollowing datais 53, Find the values of f, and f.,.

Cl | 0-20 | 2040 | 40-60 | 60-80] 80-100] Total
f 15 f, 21 f, 17 100

If the median of the distribution given below is28.5, find the values of x andy.

C. 0-10 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | Total
f 5 8 X 15 y 5 60

The median of the following distribution is 35, find the values of a and b.

C. |0-10|10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | Tota
f 10 20 a 40 b 25 15 170

Find the mean, median and mode of thefollowing data:

Cl 11-15| 16-20 | 21-25 | 26-30 | 31-35| 36-40| 41-45| 46-50

f 2 3 6 7 14 12 4 2

Therainfall recorded in acity for 60 daysis given in the following table:

Raifal (incm) | 0-10 10-20 | 20-30 | 30-40 | 40-50 | 50-60

No. of Days 16 10 8 15 5 6

Caulatethe median rainfall.

37. Findthe mean of thefollowing distribution by step- deviation method:
Daily Expenditure | 100-150 | 150-200 | 200-250| 250-300| 300-350
(in%)

No. of Households 4 5 12 2 2

Mathematics-X
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38. Thedistribution given below show the marks of 100 students of a class:

Marks |0-5| 5-10 | 10-15 | 1520 | 2025 | 25-30 | 30-35 | 3540
No. of 4 6 10 10 25 22 18 5
Students

Find the median marks of the above distribution.
39. The annua profit earned by 30 factories in an industrial areais given below:

Profit (Z in lakh)

No. of Factories

Morethan or equal to 5 30
More than or equal to 10 28
More than or equal to 15 16
More than or equal to 20 14
More than or equal to 25 10
More than or equal to 30 7
More than or equal to 35 3
More than or equal to 40 0
Find the median of the above data.

40. Find the mean and median of the following distribution:

(CBSE 2018 -19)

Class Interval 30—-40 | 40—-50 | 50-60| 60—70|70—80 | 80—90{90— 100
Frequency 7 5 8 10 6 6 8
41. If mean of the given distribution is 65.6 find the missing frequency.
(CBSE 2017)
Classinterval | 10-30| 30-50 | 50-70| 70-90 | 9-110110-130| Tad
Frequency 5 8 f 20 f, 2 50
42. The mode of the frequency distribution is 36. Find the missing frequency (f).
(CBSE 2020)
Class 0-10 | 10-20| 20-30| 30-40 | 40-50 |50-60 |60-—70
Frequency 8 10 f 16 12 6 7
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43. The mean of the following frequency distribution is 18. The frequency f in the

45.

classinterval 19-21 is missing. Determine f. (CBSE 2020)
Classinterval | 11-13 | 13-15| 15-17| 17-19 | 19-21 (21-23 |23-25
Frequency 3 6 9 13 f 5 4

Thefollowing table gives production yield per hectare of wheat of 100 farms of

avillage : (CBSE 2020)
ProductionYield | 40—45 | 45-50 | 50—55 | 55-60 | 60—55 | 65—70
Frequency 4 6 16 20 30 24

Find the mode of the above data.
Find the unknown entriesa, b, ¢, d, e, f inthe following distribution of heights of

studentsin aclass: (CBSE 2020)
Height (incm) | 150-155 | 155-160 | 160-165 | 165-170 | 170-175 | 175-180
Frequency 12 b 10 d e 2
Cummulative a o5 c 13 48 f
Frequency

Find the mode of the above data.

ANSWERS AND HINTS

10.

1. 16.4 approx. 2. 20

3.9 4. 3

5 x=25 6. 5

7. Median = 20 8. 245

9. (i) B (First make intervals continuous, Then find class size)
(i) C
(i) B
(iv) C

Modal class15 — 20
v)B Median class10-15

(vi) B
17.5 and 45
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11. 56 12. 20

13. 14 14. 12.89 approx.
15. Marks No. of students
10-20 0
20-30 4
30-40 12
40-50 14
50-60 16
60-70 20
70-80 16
80-90 10
90-100 8
16. Marks No. of students
lessthan 10 7
lessthan 20 16
lessthan 30 22
lessthan 40 30
lessthan 50 40
17. ClassInterval Frequency
25-30 25
30-35 34=1,
35-40 50=f;
40 - 45 42 =1,
45 - 50 38
50 -55 14
M athematics-X
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fi—f 50-34 x
Mode = + (2f(l T i)fz) =35+ (105) ~34 —)42) “O=35+ 16245
=35+ 3.33 = 38.33 approx.
18. X; f, cf

10
20
30
40
50
Total 1

N = 11 (odd)

10
11

P W N WwWDN

- oN+aff _ .
Median = BTH observation = 6th observation = 30

2 % 2, %

L =S A0 4=20010 5 x =900

19 X — Zfl 20 I)ﬂ

20. 8.5 21. 625

22. 14.46cm 23. 11

24. 27 25. 25

26. 30 27. 46

28. 63.75cm

29. Mark X d; U f. f.u;
30-35 325 -15 -3 14 -42
35-40 375 -10 -2 16 -32
40 — 45 425 -5 -1 28 -28
45-50 | 475=a 0 0 23 0
50 -55 52.5 5 1 18 18
55 -60 575 10 2 8 16
60 — 65 62.5 15 3 3 9

110 -59
Math ics-X
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g =a+ 28 - 475 22 x5= 475268 = 44.82
A T T M

30. (Make Tablejust like Q. 30)

zfu

¥ =a+ ——xh
f,

(-8)

— 2
18=18+ 40+k"
2k-16=0
k=8
(fl_fo) xh

31 MOde: | + (2 fl_ fo _ f2)

(29 - 21)
=60+ x29_21-17) - =68
Mode = 3 Median — 2 mean
68 = 3 Median — 2 x 53
68 +106 _
3
Median = 58
32. f,=18,1,=29 33. x=20,y=7
34. a=35b=25
35.  Mean = 32, median = 33, mode = 34.39 approx.
36. Median=25cm 37. Mean=% 211
38. Median=24 39. Median=% 17.5lakhs.
40. Mean=51.92, Median =65

Median
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41. Cl fi X; fixi
10-30 5 20 100
30-50 8 40 320
70-90 20 80 1600
110-130 2 120 240
35+f1+f2 2260 + 60f1+ 100 f2
35+f1+f2:50 O f1+f2:15 (D)
B >fixi
X~ 5
65.6 = 2260+ 60 f; +100 f,
T 50
O 3f1+5f2=51 (2
Solve (1) & (2) f1 = 12, f2 =3
42. f=10
43. =8

44. Mode=63.125
45 a=12,b=13,c=35,d=8,e=5,f=50
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PRACTICE-TEST

Statistics
Time : 45 Minutes M.M.: 20
SECTION-A
1. Find the mean of first 10 natural numbers. 1
2.  Therange of the data 14, 27, 29, 61,45,15, 9,18 is 1
(@ 61 (b) 52
(o) 47 (d) 53
3. In acontinuous frequency distribution, the median of the data is 24. If each
item isincreased by 2, then find the new median. 1
4. For afrequency distribution, mean, median and mode are connected by the
relation. 1

(@) mode = 3 mean — 2median (b) mode = 2 median — 3mean
(c) mode = 3 median — 2mean (d) mode =3 median + 2 mean

SECTION-B
5.  Themean of 10 observationsis42. If each observation in the datais decreased
by 12, then find the new mean of the data. 2
6. Themean of 10 numbersis15 and that of another 20 number is 24 then find the
mean of all 30 observations. 2
7.  The mileage (km per litre) of 50 cars of the same model was tested by a
manufacturer and details are tabulated as given below: 2
Mileage (in kmv/I) 10-12 12-14 14-16 16 -18
No. of cars 7 12 18 13
Find the mean mileage.
SECTION-C

8. Lifetime of 400 fans are given in the following frequency distribution table:
Lifetime | 2000-2400 | 2400-2800| 2800-3200 | 3200-3600 |3600-4000
No. of fans 5 15 20 23 17

Find the median number of fans. 3
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9. Themode of the following datais 36. Find the value of x. 3
Class 0-10 10-20 20-30 | 30-40 | 40-50 | 50-60 | 60-70

Frequency| 8 10 X 16 12 6 7
SECTION-D
10. Themedian of thefollowing datais 28. Find the valuesof x and y, if the total
frequency is 50. 4
Marks 0-7 7-14 14-21 | 21-28 | 28-35| 35-42 |42-49
No. of 3 X 7 11 y 16 9
M athematics-X
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CHAPTER

14 Probability
[

Probabilty

@ Random
experiment
Experimental
probability Complementary
event

Equally likely

KEY POINTS:
1. Probability isaquantitative measure of likelihood of occurrence of an event.

Number of outcomesfavourableto E _ N(E)
Total number of possibleoutcomes  N(S)

2. Probability of anevent (E) =

O<P(E)<1
If P(E) =0, thenitisanimpossible event.
If P(E) =1, thenit issure event.

P(E)=1-P(E)0 PE)+P(E)=1

3
4
5
6. If Eisanevent, then not E(E) iscalled complementary event.
4
8. Probability of an event is never negative.

9

Samplespace(S) : Thecollection of al possible outcomesof random experiment.
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Examplesof Sample space
1. Whenonecoinistossed, then S={H, T}
2. Whentwo coins aretossed, then S={HH, TT, HT, TH}

3.  When three coins are tossed, then S = {HHH, TTT, HTT, THT, TTH, THH,
HTH, HHT}

4. Whenfour coinsaretossed, then S={HHHH, TTTT,HTTT, THTT, TTHT, TTTH
HHHT, HHTH, HTHH, THHH, HTHT, THTH, TTHH, HHTT, THHT, HTTH}.

1 1 1 1
| 2 outcomes| |2 x 2 outcomes | 2x2x2=8| [2x2x2x2=16
outcomes outcomes

1. Whenadieisthrownonce thenS=1,2,3,4,5,6,n(S) =6
2. When two dice are thrown together or A dieis thrown twice, then
S= {(1,1),(1,2),(1,3),(1,4,(1,5),(1,6)
(2,1),(2,2),(2,3),(2,49,(2,5), (2, 6)
(3,1),(3,2),(3,3),(3,4),(3,5), (3,6)
4,1),(4,2),4,73),(4,49,45),(4,6)
(5,1), (5, 2), (5, 3), (5 4),(55), (5 6)
(6, 1), (6,2), (6,3), (6 4), (6,5), (6, 6)}
nS) = 6x6=236
3. When 3 dice are thrown or adieisthrown thrice then
n(S) = 6x6x6=216,
n(S) -» no. of outcomesin sample space

Playing cards n(s) = 52
|

Red Ce%rd?L (26) Blafk%ards (26)
Heellrt (13) Diar[lond (13) Spadie (13) Cl Lllb (13)

N2
Each suit contains 1 ace, 1 king, 1 Queen, 1 jack and nine
number cardsi 3,4,56,7,8,9, 10

l l
Face card 12 Non face card 40
4 king, 4 Queen & 4 Jack 36 number cards + 4 aces
M athematics-X
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VERY SHORT ANSWER TYPE QUESTIONS
1. MultipleChoiceQuestions
(i) Which of thefollowing cannot be the probability of an event? [NCERT]

2
(@ 0.7 (b) 3 (d -15 (d) 15%
(i) Which of the following can be the probability of an event?
[NCERT Exemplar]
18 8
(@ -0.04 (b) 1.004 (c) >3 (d) 7
(ii1) Aneventisvery unlikely to happen, its probability is closest to
[NCERT Exemplar]
(8 0.0001 (b) 0.001 (c) 0.01 (d) 01

(iv) Out of one digit prime numbers, one number is selected at random. The
probability of selecting an even number is:

I 4 o 2
@5 O © 3 (@ ¢
(v) When adieisthrown, the probability of getting an odd number lessthan 3
is:
1 b < 1 9 0
@z O3 © 3 (d

(vi) Rashmi hasadie whose six faces show the letters as given below:

A|BJC|D|A]|C

If she throwsthe die once, then the probability of getting Ciis:

1 1 1 1
@ 3 (b) 2 (c) 5 (d) 5

(vii) A cardisdrawnfrom awell shuffled pack of 52 playing cards. The event E
isthat thecard drawnisnot aface card. The number of outcomesfavourable
totheevent Eis:

(@ 51 (b) 40 (c) 36 (d) 12
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2. Choosethecorrect answer from thegiven four options
(i) If the probability of an even is ‘p’ then probability of its complementary

event will be:
1
@p-1 () p () 1-p (d) 1—5
(i) P(Winning) = x/12, P(Losing) = 1/3. Find x [CBSE 2014]
(@ 6 (b) 8 (c) 7 (d) 9
(iii) The probability of a number selected at random from the numbers 1, 2, 3,
... 15isamultipleof 4 is: (CBSE 2020)
4 2 1 o L
@ O 5 © 15 @ 3
(iv) The probability that a non-leap year selected at random will contains 53
Mondaysis:
1,2 3 N
@37 (b S © 3 @ -

(v) A bag contains 6 red and 5 blue balls. One ball is drawn at random. The
probability that the ball isblueis:

2 5 5 6
@ O © 11 @ 73

(vi) One aphabet is chosen from the word MATHEMATICS. The probability
of getting avowel is:

6 . 3 )
@ 11 ®) 11 © 1 @ 11
(vii) Two coinsaretossed simultaneously. The probability of getting at most one
head is
1 oL 2 o 3
b (b) 3 (© 3 I

3.  Acadisdrawn at random from apack of 52 playing cards. Find the probability
that the card drawn is neither an ace nor aking.
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4. Out of 250 bulbs in a box, 35 bulbs are defective. One bulb is taken out at
random from the box. Find the probability that the drawn bulb is not defective.

5. Non Occuranceof any event is 3:4. What isthe probability of Occurance of this
event?

6. If 29isremovedfrom (1, 4,9, 16, 25, 29), then find the probability of getting a
prime number.

7. A cardisdrawn at random from adeck of playing cards. Find the probability of
getting aface card.

8. In 1000 lottery tickets, there are 5 prize winning tickets. Find the probability of
winning aprizeif aperson buys oneticket.

9. Onecardisdrawn at random from a pack of cards. Find the probability that itis
ablack king. (CBSE 2020)

10. A dieisthrown once. Find the probability of getting a perfect square.

11. Twodicearerolled simultaneously. Find the probability that the sum of thetwo
numbers appearing on the top is more than and equal to 10.

12. Find the probability of multiplesof 7in1, 2, 3, ....... ,33, 34, 35.

13. If apair of diceisthrown once, then what isthe probability of getting asum of
8? (CBSE 2020)

14. A letter of English alphabet ischosen at random. Determinethe probability that
chosen letter isaconsonant. (CBSE 2020)

15. If theprobability of winning agameis0.07, what isthe probability of losing it?
(CBSE 2020)

SHORT ANSWERTYPE QUESTIONS-I
16. Two unbiased coins are tossed simultaneously. If the probability of getting no

head is % then find (a + b)2? [CBSE 2016]

17. Two different dice arerolled together. Find the probability
(a) of getting adoublet,
(b) of getting asum of 10, of the numbers on the two dice. [CBSE 2018]
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18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

29.

30.

A box contains 12 balls of which some arered in colour. If 6 more red balls are
put in the box and a ball is drawn at random, the probability of drawing a red
ball doubles than what it was before. Find the number of red balls in the box.

[CBSE 2018]
An integer is chosen random between 1 and 100. Find the probability that (i) it
is divisible by 8, (ii) Not divisible by 8. [CBSE 2018]

Three different coins are tossed together. Find the probability of getting (i)
exactly two heads, (ii) at least two heads. (iii) at most one Head

Card from 11 to 30, are put in abox and mixed thoroughly. A card isthen drawn
from the box at random. Find the probability that the number on the drawn card
is a prime number.

A bag contains 5 red balls and some blue balls. If the probability of drawing a
blue ball at random from the bag is three times that of a red ball, find the

number of blue balls in the bag. (CBSE 2020)
Two different dice are thrown together, find the probability that the sum of the
numbers appeared is less than 5. (CBSE 2020)
Find the probability that 5 sundays occursin the month of November of arandomly
selected year. (CBSE 2020)
In afamily of three children. Find the probability of having at least two boys.
(CBSE 2020)

In afamily of two children. Find the probability of having at most one girl.
Two dice are thrown at the same time. Find the probability of getting different

numbers on the two dice. (CBSE 2020)
If anumber x is chosen at random from the numbers—3, -2, -1, 0, 1, 2, 3. What
is probability that x> < 4 ? (CBSE 2020)

SHORT ANSWER TYPE QUESTIONS-II

A number X isselected at random fromthe numbers 1, 2, 3. Another number yis
sdlected at randomfrom the numbers 1, 4, 9. Find the probability that the product
of xand y islessthan 9.

Two dicearethrown at the sametime. Determinethe probability that the difference
of the numberson thetwo diceis 2.
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31. Aninteger ischosen between 0 and 100. What isthe probability that it is
(i) divisible by 7?
(i) not divisible by 77?

32. Two dice are rolled once. Find the probability of getting such numbers on the
two dice,

(&) whose product is 12.
(b) Sum of numbersonthetwo diceisatmost 5.

33. Card with number 2 to 101 are placed in abox. A card is selected at random.
Find the probability that the card has (i) an even number (ii) a square number.

34. Inalottery, thereare 10 prizes and 25 are empty. Find the probability of getting
aprize. Also verify P(E) + P(E) = 1 for thisevent. [CBSE 2020]

X 1
35. P(winning) = 1 P(Losing) = 3 Find x.

LONG ANSWER TYPE QUESTIONS

36. Cards marked with numbers 3, 4, 5, ......... ,50 are placed in a box and mixed
thoroughly. One card isdrawn at random from the box, find the probability that
the number on the drawn card is

(i) divisible by 7 (ii) atwo digit number (iii) perfect square

37. A bag contains 5 white balls, 7 red balls, 4 black balls and 2 blue balls. One ball
isdrawn at random from the bag. Find the probability that the ballsdrawn is

(i) White or blue (i) red or black
(iii) not white (iv) neither white nor black

38. Theking, queen and jack of diamonds are removed from a pack of 52 playing
cards and the pack iswell shuffled. A card is drawn from the remaining cards.

Find the probability of getting a card of
(i) diamond (i) ajack

39. The probability of a defective egg in alot of 400 eggsis 0.035. Calculate the
number of defective eggsin thelot. Also calculate the probability of taking out
anon defective egg fromthelot.
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40. Slips marked with numbers 3,3,5,7,7,7,9,9,9,11 are placed in abox at a game
stal inafair. A person winsif the mean of numbersare written on the slip. What
isthe probabilty of hislosing the game?

41. A box contains 90 discs which are numbered from 1 to 90. If onediscisdrawn
at random from the box, find the probability that it bears
(i) atwo digit number (ii) aperfect square number
(iii) anumber divisible by 5.

42. A cardisdrawn at random from awell shuffled deck of playing cards. Find the
probability that the card drawn is
(i) acard of spade or an ace (ii) aredking
(iii) neither aking nor aqueen (iv) ether aking or aqueen

43. A cardisdrawnfromawell shuffled deck of playing cards. Find the probability
that the card drawn is
(i) aface card (i) red colour face card
(iii) black colour face card

44. Ramesh got T 24000 as Bonus. He donated ¥ 5000 to temple. He gave ¥ 12000
to hiswife, ¥ 2000 to his servant and gave rest of the amount to his daughter.
Calculate the probability of

(i) wife’s share (if) Servant’s Share
(iii) daughter’s share.

45. 240 studentsresidein ahostel. Out of which 50% go for the yoga classes early
in the morning, 25% go for the Gym club and 15% of them go for the morning

walk. Rest of the students have joined the laughing club. What isthe probability
of studentswho havejoined laughing club?

46. A box contains cards numbered from 11 to 123. A card isdrawn at random from
the box. Find the probability that the number onthedrawn card is:

[CBSE 2018]
(i) A sguarenumber (i) amultipleof 7.
47. A dieisthrown twice. Find the probability that:
(i) 5will come up at least once
(i1) 5 will not come up either time [CBSE 2019]

M athematics-X

N To remove this message, purchase the
@ S Cl LI D PDF E productvat wlww.SoIidDoct:lments.com



48.

49.

50.

Cardsmarked 1, 3, 5 .... 49 are placed in abox and mixed thoroughly. One card
is drawn from the box. Find the probability that the number on the card is :
[CBSE 2017]

(1) divisble by 3 (i1) acomposite number

(iii) not a perfect square (iv) multipleof 3and 5

50 A child's game has 8 triangles of which 3 are blue and rest are red, and 10
sguares of which 6 are blue and rest are red. One pieceislost at random. Find

the probability that it isa [CBSE 2015]
(i) triangle (i) sguare
(iii) square of blue colour (iv) triangle of red colour

A box contain 24 balls of which x arered, 2x are white and 3x areblue. A ball is
selected at random. What is the probability that it is

(1) not red?
(i1) White?

ANSWERS AND HINTS

1.

(i) (© (i) (©)

(iii) (A) (asunlikely to happen) (iv) (B) (primeno. 2, 3,5, 7)
v) (A) (vi) (A)

(vii) (B) (Face card = 12, Remaining cards = 40)

(i) (©

(i) (B)x=8

(iii) (D) (Probability 1—15)

(iv) (A) (Total weeks 52, Remaining day 1, sample space={S, M, Tu, W, Th,
F, Sat})

v) (©)

(vi) (D) (vowelsA, A, E, 1)

(vii) (D)
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3. Totd =52
No. of Aces=4
No. of kings=4

- . 44 _11
P (neither ace nor king) = =13

35 _43
. i =-1-—=—
4. P(not defective) 250~ 50

5. Tota case=3+4=7

4
P(occurrence) = 2

6. P(primeno.)=0
7. No. of face card = 12

12 3
P(face card) = = = e

5
. ii inning= —— = 0.005
8. Probability of winning 1000
9. Total black king =2

1

T 26

10. Samplespace: {1, 2, 3, 4,5, 6}
Perfect square: 1, 4

2
P(Black King) = =

P(perfect square) =

ol
Wl

11. Total cases= 36
Favourable cases { (4, 6), (5, 5), (6, 4), (5, 6), (6, 5), (6, 6)}

6 1
P(sum of two numbersis=>10) = — =—
(su umbersi )= 2675
12. Multiplesof 7 are{7, 14, 21, 28, 35}

Probability (multiple of 7) = 3—55 :%
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5
13. P(sumof 8) = 36

21
14. P(consonant) = 6

15. P (losing) =1-0.07=0.93
16. (a+hb)*=25
17. (i) Doubletsare {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6)}
Required probability = 3—% = %
(ii) Sum 10 cases: {(4, 6), (5, 5), (6, 4)}

Required probability = — = =

36 12
X+6 X
:2 =
18. 18 @EEDX 3

19. Total outcomes between 1 and 100 = 98
(i) Nos. divisibleby {8: 8, 16, 24, ...., 96}
favourable cases = 12

12 6
Requi ility= ==—
equired probability 98 29
(i) Probability (integer is not divisible b 8)—1——6 -8
y e YO =49 49

20. Samplespace: {HHH, TTT, HTT, THT, TTH, THH, HTH, HHT}

(i) P(exactly 2 heads) = 3

(ii) P(atleast 2 heads) =

N

8
4
8
21. Tota cards= 20

Prime Nos. are {11, 13, 17, 19, 23, 29}

6 _3
Required probability = -~ =75
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22. Let the number of blue balls = x
Tota balls = (5 + x)
P (Blue ball) = 3 x P (Red hall)

— = 3x|—
5+ X 5+x
= Xx=15

23. Favourable outcomes: {(1, 1), (1, 2), (L, 3), (2, 1), (2, 2), (3, 1)}

6 1
P (sumlessthan 5) = %-6
24. Number of total daysinthe month of November = 30
i.e. 4 complete weeks and 2 days.

2
. P (5 Sundays) = 2

4
25. P (atleast two boys) = 8= 3%
_ 3
26. P(atmost onegirls) = 1
27. P (Different ber _30_5
. P (Different num S)_36_6
28. Favourable outcomes: {-2,-1,0, 1, 2}
5
P(x<4)==
(C<4)= -
29. Sample space = {4, 1,(1,4,(1,9

2,1, (2 4),(2,9
(3.1, (34,39}
Favourable cases: xy < 9{(1,1) (1,4) (2,1) (2,4) (3,1)}

5
Required probability = 9
30. Tota outcomes=36

(a) Favourable outcomes = {(1, 3), (2, 4), (3,5), (4, 2), (4, 6), (5, 3), (6, 4), (3,1)}

8 2
Required probability — =—
. 36 9
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(b) Favourable outcomes
{(3.6),(4,5),(54), (6 3), (5 6), (6 5}

6 1
Requi ility= —=—
equired probability % 6
31. Tota number of integers= 101
Favourable out conmes={7, 14, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84, 91, 98}

14
Required probability = 101

2. as=011)12 1,3 (1415 1L e6LC
2,1)(2.2) (2,3) (2,4 (2.5) 2 6)E
31)3,2@3,3(3,4 (3,5 (@3,6)C
H4.1) (4.2) (4,3) (4,4) (4,5) (4. 6)¢
H51)(52)(53) (54 (55 (5 6F
Favourable outcomes: {(2, 6), (3, 4), (4, 3), (6, 2)}
Required probability = 3% = é
(b) Favourable outcomes (sum < 5)
={(1,1),. (12,13 1L49(21(22(23 (313241}
5

1
Required probability = 3—2 =15

33. (i) Total cards =101 -2 + 1 =100, Even numbers =2, 4, ...., 100 =50
1

Required probability = % -

(i1) Square number = {4, 9, 16, 25, 36 ,49, 64, 81, 100}

9
i ility = — =0.09
Required probability 100
34. Total tickets =35

, , 10 2
P(E) = P(gettingaprize) = ===
35
P(E) = P(not getti 28)= = =
(E) =P(not getting aprize) = %7
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35.

36.

37.

38.

39.

40. M

P(E) +P(E) = =+ =;=1

~NIN
~Nl o

P(winning) + P(losing) = 1

i+l =1=>x=8

12 3

Total cards=50—-3+ 1 =48

(1) No. divisbleby 7 are 7, {14, 21, 28, 35, 42, 49}

;
Required probability = —=

(i) Two digit no. are 10, 11, 12, .... 50
No. of favourable outcomes=50-10+1=41

41
Required probahility = —

48
542 7 L 7+4 1
() 95 =18 (i) =g =18
7+4+2 13 = 742 9 1
(i 18 18™M718 1872

(1) Remaining cards=52—-3 =49
Remaining diamonds = 13—-3 = 10

10
Required probability = 9

3
(i) P(jack) = 79 (as 1 jack has been removed)

Total eggs= 400
P(defective eggs) = 0.035
Let defective eggs = x

L—0035
400

X =400 x 0.035
x=14
P(non defective eggs) = 1 —0.035 = 0.965

3+3+5+7+7+7+9+9+9+11 _7_0_7
10 T10
3 7

P(he loses) = 1—— =
(heloses) = 1-75=19

ean =
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41. Total no.=90
(i) Twodigit no.s{10, 11, 12, ...., 90}
No. of favourable cases =90-10+1=381

81_9
Reguired probability = === -2

(i1) Perfect square no. : {1, 4, 9, 16, 25, 36, 49, 64, 81}

1
Required probability = — = —

(iv) No.sdivisibleby 5:
{5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90}

1

18
Required probability = =90 E

13+3_16 _ 4

52 52 13

42. (i) P(acard of spade or an ace) =

. o 2_1
(i1) P(red king) = 5 26

Lo : ., 8_. 2. 1
(iif)P(neither a king nor a queen) =1 — 5 1 3713
8 _2
52 13

_3 _3 _3
) 5 52 T13 (1) 55 52 26 (i) 55 52 26

. : 12000 _ 1
44. (i) P(wife’s share) = m 5

iy p t's share) = 2000 _ 1
(i) P(servant’s share) = —24000 D

5000 _ 5

(iif)P(Daughter’s share) = m o

45. 10% studentsjoined laughing club

(iv)P(either aking or aqueen) =

43.

. : _10_1
P(students who havejoined laughing clubs) = 100 10
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46. Total cards=123-11+1=113
(i) Square numbers: 16, 25, 36, 49, 64, 81, 100, 121

8
Required probability = 113

(if) Multiple of 7 are 14, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84, 91, 98, 105,
112, 119.

. 16
Required Probality = 113
47. Total outcomes= 36

11
(i) P(5will comeup at least once) = 36

Favourable cases { (1, 5), (2, 5), (3, 5), (4, 5), (5, 5), (6, 5), (5, 1), (5, 2),
(5, 3), (5,4, (5 6)}

i) P(5 will not ither time) = 1- = 22
(i) P(5 will not come up either time) = 1= -~ = -
48. S=1,3,5, ..., 49. Total outcome= 25

(i) No.divisibleby 3are{3, 9, 15, 21, 27, 33, 39, 45}

Required probability = 8

25
(ii) Composite Nos:: {9, 15, 21, 25, 27, 33, 35, 39, 45, 49}
: . 10 _2
Required probability = o5 ==
(iif)P(not a perfect square) = 1 — P(perfect square) {Perfect square no. : 1, 9,
25, 49}
25 25

(iv) Multipleof 3and 5
[0 Multipleof 15 =15, 45

2
Required probability = o5
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i 8_4 y 10_5
. ) 189 (if) B8 9
(iii) 1%:% ) s
50. (i) P(not red) = 5, =
(ii) P(white) = %zé

rrr
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PRACTICE-TEST

Probabiltiy
Time : 45 Minutes M.M. : 20
SECTION-A
When a die is thrown once, the probability of getting an odd number less than
3is 1
1 , L
@ 5 (b) 3
1 d 0
© 5 (@

A bag contains 5 red, 8 green and 7 white balls. One ball is drawn at random
from the bag, find the probability of getting neither green ball nor red ball. 1
One card is drawn at random from the well shuffled pack of 52 cards. Find the
probability of getting a non face card. 1

Cards are marked with numbers5, 6, 7,....... 50 are placed in the box and mixed
thoroughly. One card isdrawn at random from the box. What is the probability
of getting atwo digit number? 1

SECTION-B

A letter is chosen at random from 26 aphabets. Find the probability that the
letter chosen is from the word 'ASSASSINATION'. 2

Out of 400 bulbsin abox, 15 bulbs are defective. One bulb is taken out at random
from the box. Find the probahility that the drawn bulb is not defective. 2
Find the probability of getting 53 Fridays or 53 Saturdaysin aleap year. 2

SECTION-C
Daksh and Moksh are friends. What is the probability that both will have
(i) different birthdays? (ii) the same birthday? (ignoring a leap year). 3

Two dice arethrown together. Find the probability that sum of two numberswill
be a multiple of 4. 3
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SECTION-D
10. Five cards—the ten, jack, queen, king and ace of diamonds, are removed from
the well-shuffled 52 playing cards. One card isthen picked up at random. Find
the probability of getting:
(a) neither a heart nor aking
(b) either aheart or a spade card
(c) neither ared card nor a queen card

(d) ablack card or an ace. 4

M athematics-X
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CASE STUDY BASED QUESTIONS
REAL NUMBERS

1. Duringaheath check-up camp, threetypes of patientsregistered themselves. 60
were suffering fromjoint problem, 84 were suffering from sometypeof fever and
108 were diabetic. The organiserswant to call doctorsfor thiscamp.

Based on the aboveinformation answer the following questions:

(i) What is the maximum number of doctors required if each doctor treats same
number of patients of each type of problem?

(a) 64 (b) 14 (0 16 (d 12
(i) How many patients each doctor will treat?
(@ 7 (b) 12 o 22 d 9

(iii) Attheend of the day when thetotal count was donethe number of patientswith
joint problems were 48, suffering from fever were 60 and diabetic patients
were 72 only. How many patients each doctor treated?

(iv) IfHCF (48,60, 72) = 7m — 2, what is the value of m?

M athematics-X @
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REAL NUMBERS

2. Deepikawants to organize her birthday party. She was happy on her birthday.
Sheisvery health conscious. Thus she decided to serve fruits only. She has 36
apples and 60 bananas at home and decided to servethem. Shewantsto distribute
fruits among guests. She does not want to discriminate among guests so she
decided to distribute equally among all.

Based on the aboveinformation answer the following questions:
(i) How many maximum guests Deepikacan invite?
(@ 6 (b 12 (c) 18 (d)y 24
(i) How many applesand bananas will each guest get?
(@) 3applesand 5 bananas (b) 5 applesand 3 bananas
(c) 2applesand 4 bananas (d) 4 applesand 2 bananas

(ii1) Deepikadecidesto distribute 42 mangoesalso. In this case how many maximum
guests Deepikacaninvite?

(iv) How many total fruitswill each guest get now?

@ M athematics-X
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POLYNOMIALS

3. Radhadecorated the door of her house with garlands on the occasion of Diwali.
Each garland formsthe shape of aparabola.

# 3 = h : ;:: }: r;,. f{-' _~.

b o

Based on the above information answer the following questions:

(i) Suppose the quadratic polynomial for the given curveis ax? + bx + ¢, then'a’ is
aways

(& >0 (b <O (¢ =0 (d <o
(i) A quadratic polynomial with the sum and product of its zeroes as —1 and -2
respectively, is:
@ x+x+2 (b) x*—x-2
(€ x¥*+x-2 (d x—x+2

(11i) For what value of 'K, —1 is one of the zeroes of the quadratic polynomial (k— 2)
X2 —2x—5.

(iv) If o, B arethe zeroes of the polynomial f(x) = x*—7x + 12, then find the value

1 1
of: —*t4

o B
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POLYNOMIALS

4. The below picture are few natural examples of parabolic shape which is
represented by a quadratic polynomial. A parabolic arch is an arch in the shape
of aparabola. In structures, their curve represents an efficient method of load,
and so can befound in bridges and in architecture in avariety of forms.

Based on the aboveinformation answer the following questions:

(i) Inthestandard form of quadratic polynomial ax?+ bx + ¢, a, band c are
(@) All arereal numbers. (b) All arerational numbers.
(c) ‘a’ isanon-zero real number and b and c are any real numbers.
(d) All areintegers

(i) The quadratic polynomia whose zeroesare- 4and-5is
(8 x¥*-9x-20 (c) x¥*-9x-20
(b) x®+9x-20 (d) x*+9x+20

1
(iii) If a and o are the zeroes of the quadratic polynomial 2x2— 8x + k, then f
ind ‘K’.
(iv) Form aquadratic polynomial whose sum of zeroes is ‘— p’ and product of zeroes
-1

IS?.
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PAIR OF LINEAR EQUATIONSIN TWO VARIABLES

5. Two schools ‘P’ and ‘Q’ decided
to award prizes to their students
for two gemes of Hockey T x per
students and Cricket ¥ y per
student. School ‘P’ decided to
award a total of 9500 for the
two games to 5 and 4 students
respectively; while school ‘Q’
decided to award X 7,370 for the
two games to 4 and 3 students
respectively.

Based on the above information, answer the following questions:
(i) Represent thefollowing information algeraically (intermsof x andy).
(i) (a) What isthe prize amount for hockey?

OR
(b) Prize amount on which game is more and by how much?
(iii) What will bethetotal prize amount if there are 2 students each from two
games?

QUADRATICEQUATION

6. Whiledesigning the school year book, ateacher asked the student that the length
and width of aparticular photo isincreased by x units each to double the area of
the photo. The original photois 18cm long and 12cm wide.

Based on the above information , answer the following questions:

() Write an a gebrai c equation depicting the above information.
(m Write the corresponding quadratic equation in standard form.
(1) What should be the new dimension of the enlarged photo?

X 3 I8 em

i School 112 em
Photo '

OR
Can any rational value of x make the new area equal to 220cm??
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QUADRATIC EQUATIONS

7. Nikhil and Niharika are very close friends. Both the famihes decideto go for a
picnic to Palampur in their own cars, Niharika's car travels 5 km/h more than
Nikhil's car. Nikhil's car took 4 hours more than Niharika's car in covering 400
km. Assume that Nikhil’s car was travelling at a speed of ‘y’ km/h.

Based on the aboveinformation, answer the following questions:
(1) What will be the distance covered by Niharika's car in two hours?

(@ 2(y+5)km (b) (y-5)km
(c) 2(y+ 10) km (d) (2y+5)km
(i) Which of thefollowing quadratic equations describesthe speed of Nikhil's car?
(@) y2-5y-500=0 (b) y2+4y-400=0
(c) y2+5y-500=0 (d) y?2—4y+400=0

(i) What isthe speed of Nikhil's car?
(iv) How muchtimeit took for Niharikas family to compl ete the journey?

M athematics-X
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QUADRATIC EQUATIONS

8. A farmer wants to make arectangular pen for his sheep in the garden near his
house. To make the pen the farmer planned to make it with wooden fencing to
cover thethree sides. He has 60 m fencing material to cover three sidesand the
other side being a brick wall.

Based on the above information, answer the following questions:

(i) If thewidth bex, then thelength of the pen
(@ 60-2x (b) 2x+6 (© 6x+20 (d) 20-6x
(i1) According to the given conditions area of the pen using length as calculated in
@) is
(@) 60x2-2x (b) 60X+ 2x2 (c) 6x—20x2 (d)  60x—2x2
(iii) Form aquadratic equation if the area of the penis 250 m2.
(iv) What could be the possible width if area of the pen is 400 m2?
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ARITHMETIC PROGRESSION

9. Withtheincreasing demand and supply pressure worldwide, Indiahas emerged
as a competitive manufacturing location due to the low cost of manpower and
strong engineering capabilities. The production in afactory increased uniformly
by afixed number every year. If the production in the factory was 4100 unitsin
the fifth year which was then increased to 7600 unitsin the 10th year.

p ! i !
Based on the aboveinformation, answer the following questions:
(i) Findtheproduction during 1st year.
(@) 500 units  (b) 400 units (c) 1300units  (d) 700 units
(i) Findthedifferencein production during 9th year and 7th year.
(@) 700units  (b) 1400 units (c) 350 units (d) 2100 units

(ii1) Findthegeneral term representing the number of units produced during aparticular
year.

(iv) Cdculatethetotal number of unitsproduced from 4th year to 10th year.
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10. Aswe know atree or a plant needs both soil and water along with sunlight to
grow. It will have the necessary nourishment from both water and sun to make
its leaves green and fruit to grow. A group of people planted 20 trees at equal
distances of 10 min aline with awater tank placed at a distance of 15 m from
thetreeat oneend. Everyday amember of thegroup watersall thetrees separately
starting from the water tank and returnsto thetank after watering each treeto get
water for the next treefrom the tank.

Based on the above information, answer the following questions:
(i) Distancetravelled by the member to water nearest tree and back to thetank is;

(@) 15m (b) 30m (c) 7.5m (d) 40m
(i) A.P.formed inthe above conditionis:

(8 15.25,35,45......ccccuunee. (b) 30,40,50,60..................

(c) 30,50, 70.90 ....ccocumenn. (d) 15,35,55,75 ...coouneen..

(ii1) Calculate the distance travelled by the member to water the last tree.

(iv) Calculate thetotal distance travelled by the member in aday in order to water
all the trees.
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TRIANGLES

11. Burj Khalifaisthetallest tower in the world which islocated in Dubai, United
Arab Emirates. The height of Burj Khalifa is about 828 m. It has the highest
observation deck open to the public in the world. A person walking on the deck
observed the shadows of Burj Khalifaand the buildingsin the proximity. At an
instance, he found the length of shadow of Burj Khalifa and that of a building ‘P’
as 207m and 46m respectively.

Based on the above information, answer the following questions:
(i) Name the property which can be used to find out the length of the building *P’.

(i) Atthesameinstance when thelength of the shadow of Burj Khalifawas 207 m,
what will be the length of the shadow of building ‘Q’ of height 108 m?

(@ 108m (b) 54m (c0 216m (d 27m
(iit) Calculate the height of building “P’.

(iv) What is the length of shadow of Burj Khalifa when the length of shadow of
building “‘Q’ is 81 metres?

12. Walking regularly isagood habit to keep us healthy and stressfree.After dinner,
some people were walking in the society park. A person noticed the dynamic
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shadows of walking peopleformed dueto light from the lamp posts and started
observing them. He observed that as people were moving away from the lamp
post, thelength of the shadow gradually increases. In the same group there, was
Neha of height 180 cm, who was talking to Yamini and moving away from a
5.4m high lamp post at a speed of 0.6 m per second.

Based on the above information, answer the following questions:
(i) How far Nehawasfrom the lamppost after 4 seconds?

(@) 240cm (b) 24cm (c) 120cm (d) 60cm
(i) What would be the length of Neha's shadow after 3 seconds?
(@ 0.6m () 0.9m (c) 1.08m (d 1.8m

(iit) After how much timethelength of Nehashadow will be 1.8 m?

(iv) Ataninstancethe shadow of Yamini was 1.5 timeshisheight. How far was she
fromthelamp post?
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CO-ORDINATE GEOMETRY

13. BirlaScienceMuseumisthefirst Science and Technology Museumof the country,
established in 1954. It houses exhibits and displays on science and technology
where visitorscan interact with the exhibits to make the understanding of science
and technology easy and entertaining.

Birla Science Museum has set aside a children's room having planets and stars
painted on the ceiling. Suppose an imaginary coordinate systemis placed on the
ceiling inthe room with the centre of the ceiling at (0, 0). Three particular stars
are located space S(-8, 3), T(5, —10) and R (-5, — 7), where the coordinates
represent the distance in metre from the centre of the room.

Based on the above information, answer the following questions:
(1) What isthe distance between the star ‘S and ‘T'.

@ 4/29m () 2/29m (©13/2m  (d) 16V3m
(i) If astar M isat mid point of stars‘S and ‘R’. Its coordinate are:

-13 13
@ @2 02 © 73y &2

(iif) Which star is farthest from the centre of the room?
(iv) What is the distance between R (-5, —7)and 7(5, —10)?
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14. Jagdishhasafield whichisinthe shapeof aright angled tringleAQC. Hewants
to leaveaspaceintheform of asquare PORS insidethefield for growing whesat
and the remaining for growing vegetable (as shown in the figure). In the field,
thereisapole marked as O.
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Based on the above information, answer the following questions:

(i) Taking O asorigin, coordinates of Pand Q are (-200,0) and (200.0)
respectively. PQRS being a squre, what are the coordinates of R and S?

(i1) (a) What isthe area of square PQRS?
OR
(b) What isthe length of diagona PR in square PQRS?

(ii1) If SdividesCA intheratio K:1, what isthe value of K, where point A is
(200,800)?
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TRIGONOMETRY

15. Water Slide Design: Slide shown in the figure is part of a design for awater
dlide.

Om

++ -
1

W e |

Based on the aboveinformation, answer the following questions:
(i) What isthelength of flat part of slide?

(a) 44.69m (b) 22.16 m (c) 16.34m (d) 34.18 m
(ii) What isthetotal length of the slide?
(@ 54m (b) 21.6 m () 33.7m (d)42.2m

(iii) Find the total slant height of the slide. (iv) Find the distance of CD.
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16. A trussisastructurethat consists of members organised into connected
triangles so that the overall assembly behaves as a single object. Trusses are
most commonly used in bridges, roofs and towers.

A line diagram of atruss is shown below:

‘\\‘
l’o’ ) £ 40

|o— 10 —f=— ¢ - C —efo— 10 —

Based on the above information, answer the following questions:
(i) What isthelength a?

(@ 30m (b) 20m (c) 34.6m (d) 17.32m
(i) What isthe length b?
(@ 30m (b) 20m (c) 34.6m (d) 17.32m

(iii) Find the length * C'.
(iv) Find the value of (b+d)
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17. A Satellite flying at height h is watching the top of the two tallest mountainsin
Uttarakhand and Kamataka, them being Nanda Devi (height 7, 816m) and
Mullayanegiri (height 1,930 m). The anglesof depression fromthe satellite, to thetop
of Nanda Devi and Mullayanagiri are 30° and 60° respectively. The distance
between two mountains is 1937 km and the satellite is vertically above the
midpoint of the distance between the two mountains.

Based on the above information, answer the following questions:

(i) The distance of the satellite from the
top of Nanda Devi is

(a) 1139.4 km
(b) 577.52km
(c) 1937 km
(d) 1025.36 km

(iii) Find the height of the satellite from
theground.

(i) The distance of the satellite from
the top of Millayanagiri is

(a) 1139.4 km
(b) 577.52km
(c) 1937 km
(d) 1025.36 km

(iv) Findthe angle of elevation of the
Nanda Devi, if Rahul is standing
at adistance of 7816 mfromthe
base of Nanda Deuvi.
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18. Statueof Unity. Itisacolossa statue of I ndian statesman, an independent activist
Sardar Valabh Bhai Petel, who wasthefirst Deputy Prime Mnister and first Home
Minister of Independent India. Patel washighly respected for aleadership in uniting
the 562 princely states of Indiato form a single Union of India. It islocated in
the state of Gujarat and it isthe world tallest statue.

Based on the above information, answer the following questions:

() Foraperson, sanding120mfrom (i) For aperson, standing x mfrom
the centre of the base of the the centre of the base of the
satue, the angleof elevationfrom satue, the angleof elevationfrom
the base of statueis45°. Find the the base of statueis 30°. Find the
height of the statue. value of x if the height of the

statueis 182 metre.
() 110m (8) 18243 m
(b) 240 m (b) 364.3m
(c) 1203 m () 91/3m
182
—mMm
(d) 120 m (d) NG
(i) Acopinthehelicopter nearthetop  (iv) A copinthe helicopter near thetop

of thestatue (height of Statueis 182
metre) notices a car at some
distance from the statue. The
angle of the depression from the
cop'seyesto the car is60°. How
far is the car from the centre of
the base of the statue?

M athematics-X
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TANGENTS TO CIRCLE

19. A Ferriswhedl (or a big wheel in the United Kingdom) is an amusement ride
consisting of a rotating upright wheel with multiple passenger-carrying
components (commonly referred to as passenger cars, cabins, tubs, capsules,
gondolas, or pods) attached to therimin such away that asthewhedl turns, they
arekept upright, usually by gravity.

After takingaridein Ferriswhedl, Aarti cameout from the crowd and was observing
her friendswho were enjoying theride. Shewas curious about the different angles
and messuresthat thewhed will form. Sheformsthefigureasgiven below.

60°
P

Based on the above information, answer the following questions:
(i) Inthegivenfigurefind JROQ.

() 60° (b) 120° (c) 150° (d) 90°
(i) Find JRQP

(@ 75° (b) 120° (c) 150° (d) 90°
(iii) Find ORSQ (iv) Find JORP
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20. Thediscusthrow isanevent in which an athlete attemptsto throw adiscus. The
athlete spins anti-clockwise around one and a half times through a circle, and
then releases the throw. When released, the discus travels along tangent to the
circular spin orbit. In the given figure, AB is one such tangent to a circle of
radius 75 cm Point O is centre of the circle, ZABO = 30° and PQ is parallel
to OA.

Based on above information:
(&) Findthelength of AB.
(b) Findthelength of OB.

(c¢) Findthelength of AP,
OR
Find thelength of PQ.
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AREA RELATED TO CIRCLES

21. Inanannual day function of aschool, the organizers wanted to give a cash prize
along with amemento to their best students. Each memento ismadeas shownin
the figure and its base ABCD is shown from the front side. The ratio of silver

platingi ~—

Based on the above information ,answer the following questions:
Q) What isthe area of quadrant ODCQO?

(i)  Findthe areaof AAOB
(i)  (a) What isthetotal cost of silver plating the shaded part ABCD?
OR

(b) What isthelength of arc CD?
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22. A buffalo, acow and ahorse are tied to pegs at the corners of aright triangular
field of sdes24 m, 7 mand 25 m by means of a3.5 mlong rope as showninthe

_ 22
figure. Use 7w = =

(™
U

Based on the above information, answer the following questions:
(1) What isthe area of right triangular grass field?

(@) 84sg.m (b) 168sgm (c) 175sgm (d) 87.5sgm
(i1) The combined angle made by the grazing area of horse and cow is;

(a) 45° (b) 90° (c) 60° (d) Cannot bedetermined
(ii) The area of that part of field in which buffalo can graze.

(iv) Calculate the decrease in the grazing area, if the ropeswere 3 minstead of
3.5m.
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SURFACE AREA AND VOLUMES

23. A committee has decided to celebrate Durga Pujain a circular park of radius
35 m. Thecommittee has given the contract to atent houseto set up thetent. The
architect has designed a canvas tent in the shape of a semi cylindrical roof
surmounted on an open cuboidal shape as shown in thefigure. The dimensions
of therectangular baseis50 m x 21 m and the total height of thetentis19 m.

¥
§ £

Based on the aboveinformation, answer the following questions:
(i) Theheight of the cuboidal part of thetentis:

(& 19m (b) 85m (¢ 115m (d) 15m
(i) Areaof the park outsidethetentis:

(@) 2800sg.m (b) 3850sg.m

(c) 1050sg.m (d) 1570sg.m

(ii1) Findthetotal cost of canvasif itispurchased at therate of 3 4 per square metre.

(iv) Findthevolumeof air presentinthetent.
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24,

In a toys store wooden parts are assembled and painted to prepare a toy full
stop. One such specific toy isin the shape of a cone mounted on a cylinder.

(i)

(iii)
(iv)

For thewood processing activity centre, the wood is taken out of storageto be
saved, after whichit undergoesrough polishing, thenitiscut, drilled and has holes
punched init. It isthen fine polished using sandpaper and then decorated using
paint.

Thetotal height of thetoy is26 cm and the height of the conical partis6cm. The
diameters of the base of the conical part is5 cm and that of the cylindrical part
is4cm.

Based on the above information, answer the following questions:
If the cylindrical part isto be painted yellow the surface area need to be painted is:

(@ 80msg.cm (b) 827 sg.cm
(c) 84rmsg.cm (d) 88 wsgcm
The volume of thewood used in making thistoy is:

(@ 9257w cu.cm (b) 89.57 cu.cm
() 85.5mcu.cm (d) 72.57 cu.cm

Find the cost of painting thetoy at 3 paisa per square cm.
Find the cost of painting 200 toys, if the paint company gives the discount of 5%.
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STATISTICS

25. India meteorological department observes seasona and annual rainfall every
year in different sub-divisios of our country . It helps them to compare and
analyse the result. The table given below shows sub —division wise seasonal
(monsoon O rainfall in mm) in 2018:

Rainfill (in mm) Number of Sub-divisions
200 - 400 2
400 - 600
600 — 800
800 - 1200
1000 - 1200
1200 - 1400
1400 - 1600

1600 — 1800 1
Based on the above information answer the following questions:

R lWIN]|dIN]PA

(i) Writethemodal class.
(i1) Find the median of the given data.

OR

(iii) If sub-division hahing atleast 1000mm rainfall during monsoon season, is
considered good rainfall sub division-, then how many sub divisions had
good rainfall?

M athematics-X
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26. Themen's 200 m race event at the 2020 Tokyo Olympic took place on 3rd and
4th August. A stopwatch was used to find the time taken by a group of Athletes
to run200 m.

Time (inseconds) | 0-20 20-40 40-60 60-80 80-100
No. of Students 8 10 13 6 3
Based on the above information answer the following questions:

(1) Number of students who finished the race within 1 min:
(@ 10 (b) 8 (o 31 (d 13

(i) Average of lower limits of median class and modal classis :
(@ 30 (b) 50 (c) 60 (d 40

(i11) Find the mean time taken by a student to finish the race.

(iv) Find the mode of the above data.
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PROBABILITY

27. Aishatook apack of 52 cards. She kept aside all the face cards and shuffled the
remaining cards well.

Based on the aboveinformation answer the following questions:

(i) Thenumber of favourable outcomesfor theevent aclubcard ora'4’is
() 13 (b) 17 (c) 14 (d 12

(i) Shedrew acard from thewell-shuffled pack of remaining cards. The probability
that the card drawn isared card is

1 1 4 2
(@ 1 (b) 5 (© 13 (d) 13

(ii1) Find the probability of drawing ablack queen.
(iv) Findtheprobability of getting neither ablack card nor an ace card.
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28. Akriti and Sukriti have to start the game of ludo. They are fighting for who will
start the game. They found three coins and decided to toss them simultaneously
to know who will start the game.

Based on the above information answer the following questions:

(i) Thepossible number of outcomes:
(@8 (b 6 © 2 (@ 4
(i) The probability of getting 3 tails on tossing three coins simultaneousdly:

1 1 7 1
@ 7 (b) 3 (© 8 (d) 6

(i) Akriti says, if | get atleast one head, | will win and start the game. Find the
probability that Akriti will start the game.

(iv) Sukriti says, if | get atmost one tail, | will start the game. Find the probability
that Sukriti will start the game.
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ANSWERS
1. (i) (d) 12
(i) (c) 21
(iii) 15 patients
(ivym=2
2. (i) (b) HCF (36, 60) = 12. Thus fruits will be equally distributed among 12
guests.

(i) (@) each guest will get (36 + 12) = 3 apples and (60 + 12) = 5 bananas.
(i) HCF (36, 42, 60) = 6. Thus fruits will be equally distributed among 6
guests.
(iv) Each guest will get (36 + 6) = 6 apples, (42 + 6) = 7 mangoes, and (60 + 6)
= 10 bananas. Thuseach guest will get 6 + 7 + 10 = 23 fruits.

3. ()(@=>0
(ii) (¢) X2+ x—2
(i) Putx=—1toget‘k =5
(Vyoao+B=7andoff =12

1 a+p_7

B o 12

4. (i) (c) ‘a isanon-zero number and b and ¢ are any real numbers,
(i) (d) X2 + 9x + 20

1
—+
o

(iii) ‘K =

N

(iv) h k(x2 + px_—l)
p p
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5. (i) 5x + 4y = 9500, 4a+3y = 7370
(ii) Prize for hockey (x) =3980
OR
Criket by =%170
(iii) 2x+2y = 34260
6. (i) (18+x) (12+x) =2 x 18 x 12
(ii) x2+30x-216 = 0
(iii) 24 cm, 18 cm
OR
No,asD < O.
7. (i) (@) 2(y +5) km
(ii) (c) y2+5y-500=0
(iii) speed = 20 km/h
(iv) time = 16 hours
8. (i) (a) 60— 2x
(ii) (d) 60x — 2x?
(i) X2 — 30x + 125 =0
(iv) width couldbe 10 mor 20 m
9. (i) (c) 1300 units
(ii) (b) 1400 units
(iii) a, =600+ 700 n
(iv) 38500 units
10. (i) (b)30m
(ii) (¢) 30, 50, 70, 90, ....
(iii) 410 m
(iv) 4400 m
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11. (i) Similarily of triangles
(i) (d) 27 m
(iii) 184 m
(iv) 621 m
12. (i) (@) 240 cm
(i) (b) 209 m
(iii) 3.6 m
(iv) 5.4 m

13. (i) () 13V2m

-13
(if) (b) (7"2)

@ii) T
(iv) V109 m
14. (i) R (200,400) S (—200, 400)
(i) 1600 sq units
OR

400,/2 units

(i k=1

15. (i) (c) 16.34 m
(i) (c) 33.7m
(iii)) 19 m
(iv) 10.2 m

16. (i) (b) 20 m
(i) (d) 17.32m
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17.

18.

19.

20.

21.

(iii) 30 m (approx)
(iv) 51.96m

(i) (c) 1136.4 km
(ii) (c) 1937 km
(iii) 8385.7 km
(iv) 45°

(i) (d) 120 m

. 182
(i) (@ 5™

(i) 107 m approx
(iv) 214 m approx
(i) (b) 120°

(i) (b) 60°

(iii) 60°

(iv) 60°

(i) 75J3cm
(i1) 150 cm
(iii) ?Jﬁcm
OR
37.5cm?
(i) 38.5 cm?

(ii) 50 cm?
(iii) 230
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OR
(iv) 11 cm
22. (i) (a) 84 m?
(ii) (b) 90°
(iii) 9.625 m?
(iv) 5.11 m?
23. (i) (b) 8.5m
(ii) () 2800 m2
(iii) Rs. 11407
(iv) 17587.5 m3
24. (i) (c) 84mtsquare cm
(i) (8 92.5 tcu. cm.
(i) Rs. 9.65 approx
(iv) Rs. 1833.50
25. (i) 800 — 100

3
(ii) 7717mm
OR
850 mm
(iii) 7
26. (i) (c)31
(ii) (d) 40
(ii1) 43 second

(iv) 40 seconds
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27. () (813
. 1
(i) @ 5
(iii) O
.18 9
(IV) %or%

28. (i) (@8

. 1
(i) (0 5
.
(|||)§

.4 1
(iv) g o5
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ASSERTION AND REASON BASED QUESTIONS

The following Questions are Assertion and Reason based questions. Two statements
are given , one labelled as Assertion (A) and the other is labelled as Reason (R).
Select thecorrect answer to these questionsfrom the codes(a),(b),(c)and(d) asgiven
below.

(@) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

(b) BothAssertion (A) and Reason (R) aretrue, but Reason (R) is not the correct
explanation of the Assertion (A).

(c) Assertion (A) istrue, but Reason (R) isfase.

(d) Assertion (A) isfase, but Reason (R) istrue.

HCHa,b) x LCM(a,b)
axb B

1

1. Assertion (A):

Reason (R): HCF(a,b) xXLCM(a,b)=axb

2. Assertion (A): If HCF (26,169) =13 then LCM (26,169) =338
Reason (R): HCF(a,b)xLCM(a,b) =axb

3. Assertion (A): HCF of two coprime number is 1.

Reason (R): Two numbers having only 1 as the common factor is known as
CO prime number.

4. Assertion (A): Every composite number can be expressed asproduct of primes.
Reason (R): 11x4x3x2+4 isacomposite number.

5. Assertion (A): The LCM of two numbersis 1200. 500 cannot be their HCF.
Reason (R): LCM of two or more numbers is always divisible by their HCF.

6. Assertion (A): If the sum of the zeroes of the quadratic polynomial x2-2kx+8 is
2 thenvaueof kis 1.

b
Reason (R): Sum of zeroes of aquadratic polynomial ax+bx+c is—a :
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7. Assertion (A): If the product of the zeroes of the quadratic polynomial x2+3x+5k
is =10 then value of k is -2.

b
Reason (R): Sum of zeroes of a quadratic polynomial axz+bx+c is—g .

8. Assertion (A): -1 and —4 are the zeroes of polynomial x>~3x—4.
Reason (R): A real number k issaid to be azero of polynomial p(x) if p(k) = 0.
9. Assertion (A): Thegraph of quadratic polynomial p (X) intersect x-axisat two
points.
Reason (R): Degree of quadratic polynomial is 2.

10. Assertion (A) : Thepair of equationsx+2y—5=0 and —4x-8y+20=0 hasinfinitely
many solutions.

a_b_g¢

Reason (R) : If -~ E B C_then the pair of equations has infinitely many

N

solutions.
11. Assertion (A): The pair of equations x+2y+5=0 and —-3x-6y+1= 0 has unique
solutions.

a_b, g

Reason (R): If T , then given pair of equations has no solution.
a b ¢

12. Assertion (A): (x-2)?+ 1 =2x-3 is a quadratic equation.
Reason (R): Itisnotintheform of a2+ bx+c=0, a# 0.

13. Assertion (A): Thediscriminant 'D' of the quadratic equation 2x2-4x+3=0, is
—8 and hence its roots are not real.

Reason (R): If .p2-4ac <0, thenroots are not real.
14. Assertion (A): Theroots of the equation 7x2+x-1= 0 are real and distinct.

Reason (R): If b2 -4ac >0, thenroots are real and distinct.

M athematics-X @

N To remove this message, purchase the
@ S Cl LI D PDF E productvat wlww.SoIidDoct:lments.com



15. Assertion (A): The equation 9x2 + 3kx + 4 = 0 has equal roots for k= 9.

Reason (R): If discriminant 'D' of a quadratic equation is equal to zero, then
roots of equation are real and equal.

16. Assertion (A): ab,careinA.P.if and only if 2b =atc.
Reason (R): The sum of first n odd natural number isn2.

17. Assertion (A): If sumof first ntermsof anA.Pisgiven by S = 5n2+ 3n, then n®
term of A.Pisa =10n-2.
Reason (R): The n"term of an A.Pmay be writtenas S - S(n_l).

18. Assertion (A): If12,a,band -3 are in A.P ,then a+b=9.
Reason (R): If first term of an A.Pis'a and the n""term of A.Pis'b', then its

. . b-a
common dlfferencelsm .

19. Assertion (A): The perimeter of AABC isarationa number.

2cm

A" 3cm C

Reason (R): The sum of squares of two rational numbersis alwaysrational.
20. Assertion (A): InaAABC, aline DE || BC, intersectsAB in D and ACin E,

ihen B = AC
“VAD  AE"

Reason (R): If alineisdrawn parallel to one side of atriangle intersecting the
two side, then the other two sides are divided in the sameratio.
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21. Assertion (A): The line segment joining the mid points of any two sides of a

22.

23.

triangle is parallel to the third side.

Reason (R): A line drawn through the midpoint of one side of atriangle parallel
to another side bisects the third side.

Assertion (A): All congruent triangles are similar but the similar triangles need
not to be congruent .

Reason (R): If the corresponding sides of two triangles are proportional , then
they are similar.

Assertion (R): If the corresponding sides of two triangles are proportional then
their corresponding angles are equal ,and hence the two triangles are similar.

Reason (R): If the bisector of an angle of atriangle bisects the opposite side,
then the triangle is isosceles.

24. Assertion (R): Point P (0,2) is the point of intersection of y-axis with the line

25.

26.

3x+2y = 4.
Reason (R): The distance of point P ( 0,2) from x-axisis 2 units.

Assertion (R): If the points A(4,3) and B(x,5) lie on a circle with centre O
(2,3), thenthe value of xis2.

Reason (R): Centre of acircle isthe midpoint of each chord of the circle.

Assertion (A): Thevalueof pis4, for which the distance between the points M
(2,-4) and N (10, p) is 11.

Reason (R): Three points A, B and C are collinear if AB+BC=AC.

27. Assertion (A): For 0< 8 < 90°, cosecd — cot 8 and cosec 6 + cot 6 arereciprocal

28.

29.

of each other.
Reason (R): cosec?6 —cot26 =1
Assertion (A): (cos’A —sin*A) isequal to 2 cos? A—-1.

Reason (R): tanA isthe product of tanand A..

5 5
Assertion (A): InaAPQR, right angled at P, of cosR = 13’ then cot Q TE
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Reason ( R): The value of cos 0 decreases with the increase in value of 6;
0<06<90°

30. Assertion (A): If cosO +cos?0=1,thensinf8+sin*0=1.
Reason(R): sin? 6 + cos? 8 =1, for al values of 6.

31. Assertion (A): Thelength of the ladder |eaning against a window 18 m above
the ground at an angle of 60° is9 m.

Reason (R): According to Pythagoras theorem, h2 = p2 + b2, where h is
hypotenuse, p is perpendicular and b is base.

32. Assertion (A): If a an instance height of a building is equal to length of its
shadow, then the angle of elevation of sumis45°.

Reason (R): Thevaueof tan 45° is 1.

33. Assertion (A): A tangent to acircle is perpendicular to the radius through the
point of contact.

Reason ( R): Thelengths of tangents drawn from an external point to acircle
are equal.

34. Assertion (A): If PA and PB tangent drawn from an external point Pto aCircle
with the centre O , then the quadrilateral AOBPiscyclic.

Reason (R): The angle between two tangents drawn from an external point to a
circleissupplementary to the angle subtended by the lines segmentsjoining the
points of contact at the centre.

35. Assertion (A): Theangle between two tangentsdrawn from an external pointto a
circleissupplementary to the angle subtended by the lines segmentsjoining the
points of contact at the centre.

Reason ( R): Thetangent to acircleis perpendicular to the radius through the
point of contact.

36. Assertion (A): From a point B, 10 cm away from the centre of a circle, if a
tangent PT of length 8cm isdrawn then theradius of acircleis5cm.

Reason (R): A linedrawn through the end of aradius and perpendicular toitis
atangent tothecircle.
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37.

Assertion (A): If the circumference of acircleis 176cm,thenitsradiusis 28cm.

Reason (R): Circumference of acircle is 2nr.

38. Assertion (A): In acircle of aradius 6¢cm, the angle of a sector is 60°, then the

39.

40.

41.

42.

6
area of sector is 187cmz.

Reason (R): Area of the circle with radius r is nir2.

Assertion (A): If awire of alength 22 is bent in the shape of acircle, then area
of circle so formed is 38.5cn?

Reason (R): Areaof the circle = Length of wire.
Assertion (A): Length of arc of acircleis 2r cm, if radius of a circleis4 cm

and angle subtended by arc at the centre of circleis 90°.

Tre
360°

Reason (R): Lengthof arc =

Assertion (A): The surface area of largest sphere that can be inscribed in a
hollow cube of side 'a cm is a2 c?.

Reason (R): The surface area of a sphere of radiusr is 4nr2.
Assertion (A): Thediameter of asphere, whose surface areais 616 cn?, is 7 cm.

Reason (R): The surface area of a sphere of radiusr is 4nr2.

43. Assertion (A): Length of diagonal of a cube is 11./3cm, if its volume is

1331 cme.
Reason (R): Volume of acubeisequal to &, where aisthe side of cube.

Assertion (A): Height of largest right circular cone that can be cut out of acube
whose volume is 729 ¢, is9 cm.

1
Reason (R): Volume of right circular cone be 3 nr2h  wherer betheradiusand

h be the height of the cone.
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45. Assertion (A): If the mean and the median of a distribution are 169 and 170
respectively, then its modeis 172.

Reason (R): Mode = 3Median — 2 Mean
46. Assertion (A): Median of first 11prime natural number be 13.

n+1f°
Reason (R): Median ETE observation, if number of observations (n)

is odd.

47. Assertion (A): Difference between modeand medianis12, if thedifference of
median and mean be 6.

Reason (R): 3 Median=Mode +2 Mean.

5
48. Assertion (A): Mean of 12 prime number is 1GE :

Mean = sumof theobservations
R n(R): number of observations

49. Assertion (A): The probability of getting aprime number when adieisthrown

.2
once s 3

Reason (R): Onthefacesof adie, prime numbersare 2,3 and 5.

50. Assertion (A): The probability of getting a Card of red or black King from a

. T
pack of playing card is 13"

Reason (R): Total number of playing card is 52.

51. Assertion (A): Whentwo coinsaretossed together, the probability of getting no
il L
allis .

Reason ( R): The probability P(E) of an event E satisfies 0< P(E) < 1.
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52. Assertion (A): Theprobability of randomly drawing aCard with an even number

1
from abox containing cards numbers 1t0 100is 5

number of favourableoutcomes
total number of possibleoutcomes

Reason (R): P(Event) =

M athematics-X
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1 (@ 2 (a
3. (@ 4. (b)
5 (@ 6. @
7. (b 8. €)]
9. (d) 10. (a3
11. (d) 12. (¢
13. (a) 14. (@
15. (d) 16. (b)
17. (a) 18. @
19. (d) 20. (9
21. (b) 22.  (b)
23. (b) 24.  (b)
25. (c) 26. (d)
27. (@) 28. (c)
29. (b) 30. (9
31. (c) 32. (9
33. (b) 4. (3
35. (9 36. (d)
37. (8 38. (b)
39. (c) 40 (c)
41. (a) 42.  (d)
43. (b) 44,  (b)
45. (a) 46. @
47. (a) 48. @
49. (@) 50. (b)
51. (b) 52. (@)
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Practice Paper —I

Time: 3hours Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i) Thisquestion paper contains 38 questions. All questions are compul sory.

(i) Thisquestion paper isdivided into five SectionsA,B,C,D and E.

(iii) In Section A, Question no . 1 to 18 are multiple choice questions (MCQs) and
guestions number 19 and 20 are Assertion - Reason based questions of 1 mark
each.

(iv) InSection B, Question no. 21to 25 arevery short answer (V SA) type questions,
carrying 2 marks each.

(v) In Section C, Question no . 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D , Question no . 32 to 35 are Long answer (LA) type questions,
carrying 5 marks each.

(vii) In Section E, Question no . 36 to 38 are case study based questions, carrying 4
marks each. Internal choice is provided in 2 marks questions in each
case- study.

(viii) Thereisno overall choice. However, aninternal choice hasbeen providedin 2
guestionsin Section B, 2 questionsin Section C, 2 questionsin Section D and 3
guestionsin Section E.

22
(ix) Draw neat diagramswherever required. Take 7 = 7wherever required, if not

stated.
(X) Useof calculatorsis not allowed.

Section — A

This section has 20 Multiple Choice Questions. Each question carries 1 mark.

1. If two positive integers ‘a’ and ‘b’ are written as a= x3y? and b=xy?3, where X,y
are prime numbers,then the result obtained by dividing the product of the positive
integersby theLCM(a,b) is:

(@ xy (b) xy? (c) xy? (d)xzy?
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2. Ifp-1, p+1land 2p+3 arethree consecutive termsof anA.P, thenthevalue of ‘p’
is:

(8 -2 ()4 (@0 (d2

3. In figureif TP and TQ are two tangents to a circle with centre O so that
ZPOQ =110°, then ZPTQ isequal to:

(@ 60° (b) 70° () 80°  (d) 90°

4 E tan® 30° — Sec®45° + Sin2600] equal to:

oo

3 1
(@ -1 (b) © -5 @5

-2 2
5. Which of the following is a quadratic polynomial having zeroes 3 and 3 ?

(@ 49 (b) g(9xz+4) (© xz+% (d) 5(9x2—4)

6. Inwhat ratio , doesx-axisdivide the line segment joining the pointsA (3,6) and
B(-12,-3)?

@12 (14 (c)41 (d)21

7. Thevalueof ‘K for whichthe pair of equationskx =y + 2 and 6x = 2y + 3 has
infinitely many solutions ,is:

(8 k=3 (b) doesnotexist. (c) k=-3 (d) k=4
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10.

12.

13.

14.

If the height of the tower is equal to the length of its shadow, then the angle of
elevation of thesunis

(@ 30° (b) 45° (c) 60° (d) 90°
What is the area of a semi-circle of diameter ‘d’'?

1 ., 1, 1 ., 1,
— —rd —rd —nd
(@) 167z:d (b) i () a”® (d) >

Sec 6 when expressed in terms of cot 6 is equal to:

1+ cot?6 \1+cot’ e \J1-cot’e

@ oo ) Vitcore © o @

If three coins are tossed simultaneoudly, what is the probability of getting at
most onetail?

3 4 5 7
@g ®3F ©F @f

which of the following quadratic equation has sum of its roots as 4?
(8) 2x4x+8=0 (b) —-C+4x+4=0

4
© ﬁxz—$><+1=0 (d) 42—4x+4=0

It is proposed to build asingle circular park equal in areato the sum of areas of
two circular parks of diameters 16 m and 12 min a locality. The radius of the
new park is:

(& 10m () I5m (c) 20m (d) 24m

A bag contains 100 cards numbered from 1 to 100. One card isdrawn at random
from this bag. What is the probability that the number on the card is a perfect
cube?

1 3 1 7
@ 20 (b) 50 (© -5 (d) 100
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15. Inthegivenfigure, AABC ~ AQPR. If AC=6cm.BC=5cm, QR=3 cmand
PR =X, thenthe value of x is:

A £ o

(@ 3.6cm () 25cm  (¢) 10cm  (d) 3.2cm
16. Thedistribution below gives the marks obtained by 80 students on atest:

Marks |Lessthan 10|Lessthan 20| Lessthan 30| Lessthan 40| Less than 50| L ess then 60

Number 3 12 27 57 75 80
of
Students

The modal class of this distribution is:
(@ 10-20 (b) 2030 (c) 3040 (d) 50-60

17. Thedistance between the points (0,2/5) and (-24/5,0) is:

(@ 2J10units (b) 4V10units  (¢) 2420units  (d) Ounit

18. A quadrilateral PQRS is drawn to circumscribe a circle. If PQ = 12 cm,
QR =15cmand RS= 14 cm, thenthe length of SPis:
(& 15cm () 14cm  (¢) 12cm (d) 11cm

Question number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled asAssertion (A) and the other is
labelled as Reason (R). Select the correct answer to these question from the codes
(@), (b), (c) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) isthe correct
explanation of the Assertion (A).
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(b) BothAssertion (A) and Reason (R) aretrue, but Reason (R) isnot the
correct explanation of the Assertion (A).

(c) Assertion (A) istrue, but Reason (R) isfase.
(d) Assertion (A) isfase, but Reason (R) istrue.

19. Assertion (A): a, b, c,areinA.RP ifand only if 2b=a+c.
Reason (R): Thesumof first ‘n" odd natural numbersis 2.

20. Assertion (A): Total Surface area of the top is the sum of the curved surface
area of the hemisphere and the curved surface area of the cone.

:

Reason (R): Top isobtained by fixing the plane surfaces of the hemisphere and
conetogether.

Section-B

Thissection comprises Very Short Answer (V SA) type question. Each question carries
2 marks.

21. Find the greatest number which divides 85 and 72 leaving reminders 1 and 2
respectively.

22. 1If sin@ +cos =+/3, thenfind the value of sin § cos 6.
OR

. 3
If doot”45°—a”60° +5n’ 60°+ P=. then find the value of ‘p’.

23. Inthegivenfigure, XZ isparalel to BC. IfAZ=3cm, ZC=2cm, BM =3 cm

and MC =5 cm, then find the length of XY.
A
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24. With verticesA, B and C of AABC as centres, arcs are drawn with radii 14 cm
and the three portions of the triangle so obtained are removed. Find the total
arearemoved fromthe triangle.

OR

What is the diameter of a circle whose area is equal to the sum of the areas of
two circles of radii 40 cm and 9 cm?

25. Inthegiven figure, O isthe centre of thecircle. AB and AC are tangents drawn
to the circlefrom point A. If ZBAC = 65°, then find the measure of Z/BOC.

Section—-C

This section comprises Short Answer (SA) type question. Each question carries 3 marks.

26. Half of the difference of two numbersis 2. The sum of the greater number and
twice the smaller numbersis 13.Find the numbers.

OR

If the system of linear equation 2x + 3y = 7 and 2ax + (atb) y = 28 have infinite
number of solutions, then find the valuesof ‘a and ‘b’.

27. Find the LCM of the numbers 18180 and 7575 by prime factorization . Also,
find the HCF of the two numbers.

1 1 . 1
| = -Cob || g -9 |=—F——
28. Provethat.(COSe )(Sng ) tan6 +coto
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29. In the given figure, a circle is inscribed in a quadrilateral ABCD in which
0B=90°.1f AD =17 cm.AB =20 cmand DS= 3 cm, then find theradius of the
circle.

Two concentric circle are of radii 5 cm and 3 cm. Find the length of the chord of
the larger circle which touches the smaller circle.

30. Find the zeroes of the quadric polynomial 4s2—4s + 1 and verify the relationship
between the zeroes and the coefficients.

31. The mean of the following frequency distribution is 25. Find the value of ‘a’ and
also find the mode of the data.

Class Interval 0-10 10-20 20-30 30-40 40-50

Frequency 5 18 15 a 6

Section - D

This section comprises Long Answer (LA) type questions. Each question carries
5marks.

32. Atraintravels360 km at auniform speed. If the speed had been 5 km/h more, it
would have taken 1 hour lessfor the samejourney. Find the speed of thetrain.

OR

A motor boat whose speed is 18 km/h in still water take 1 hour moreto go 24 km
upstream than to return downstream to the same spot. Find the speed of the stream.

33. A wooden article was made by scooping out a hemisphere from each end of a
solid cylinder, as shown in the figure. If the height of the cylinder is 10 cm and
itsbaseis of radius 3.5 cm, find the total surface area of the article.
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34. The median of the following data is 50. Find the values of ‘p” and ‘q’, if the
sum of all frequenciesis 90. Also find the mode.

Marks obtained Number of Students
20-30 p
30-40 15
40-50 25
50-60 20
60-70 q
70-80 8
80-90 10
OR

A student noted the number of cars passing through a spot on aroad for 100
periods each of 3 minutes and summarised it in the table given below. Find the
mean and median of thefollowing data.

Number of
cars 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80
Freguency
(periods) 7 14 13 12 20 11 15 8

35. If alineis drawn parallel to one side of a triangle to intersect the other two
sides at distinct points, prove that the other two sides are divided in the same
ratio.
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Section-E

In thissection , there are 3 case study based units of assessment of 4 marks each.

36. Case Study-1

India is competitive manufacturing location due to the low cost of manpower and
strong technical and engineering capabilities contributing to higher quality production
run. The production of TV sets in a factory increases uniformly by a fixed number
every year. It produced 16000 setsin 6™ year and 22600 in 9™ year.

0] Inwhich year, the production is 29,200.
(i)  Find the production during 8" year.

OR
Find the production during first 3 years.

(iii)  Find the difference of the production during 7" and 4" year.

3. Case Study—2

Radio towers are used for transmitting a range of communication services including
radio and television. The tower will either act as an antenna itself or support one or
moreantennasonitsstructure.

Onasimilar concept, aradio station tower was built in two SectionsA and B. Tower
is supported by wires from a point O.

Distance between the base of the tower and point O is36 cm. From point O, the angle
of elevation of the top of Section B is 30° and the angle of elevation of the top of
Section A is 45°.

M athematics-X @



Based on the above information, answer the following questions:
0] Find the length of the wire from the point O to the top of Section B.
(i)  Find the distance AB.
OR
Find the area of AOPB
(i) Find the height of the Section A from the base of the tower.

38. Case Study-3

Jagdish has afield which is in the shape of aright angled triangle AQC. He wants to
leave a spacein the form of asguare PQRS insidethefield for growing wheat and the
remaining for growing vegetables (as shownin thefigure). Inthefield, thereisapole
marked as O.

oy 3
-

f ;
it i) PR 4
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Based on the above information, answer the following questions:

Q) Taking O as origin, coordinates of P are (—200, 0) and of Q are (200,0)
PQRS being asquare, what are the coordinates of R and S?

(i)  What isthe area of square PQRS?
OR
What isthe length of PR?

(i) If Sdivides CA intheratio k:l, what is the value of k, where point A is
(200,800)?

Answer with solution

Section — A

1. (b x
2. (¢ O
3. (b T70°
4, (@ -1
5 (d 5(9x2-4)
6. (d 21
7. (b)  doesnot exist.
8. (b 45°

1
9. (¢ 3 rd?
10. (c) —m

coto

1. (b) g

12. (b) 2x*-4x+8=0
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13.

14.

15.
16.

17.

18.
19.

20.

21.

22.

(a)

(©)
(b)
(c)
(a)

(d)
(b)

(a)

85
72

10m

25

2.5cm
3040

2@ units

11 cm

BothAssertion (A) and Reason (R) are true, but Reason (R) isnot the
correct explanation of the Assertion (A).

Both Assertion (A) and Reason (R) are true, and Reason (R) isthe
correct explanation of the Assertion (A).

Section —B
~1=84

~2=70

HCF (84, 70) = 14

. required number is 14.

sin

6+ cosd = /3

Squaring both sides, we get
S + cosf + 2 sing cosf = 3

=

=

1+2singcos@ =3
singcosd =1
OR
BY 3
42—-(2°+| — | +p=—
D*-(2 (2 P=7
=p=0
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23. AAYZ ~ AAMC
gAY 1
ZC YM
AAXY ~ AABM
gAY _ XY
YM BM
from (1) and (2), we get
AZ_ XY

ZC ~ BM
3 XY

2 3
U XY =4.5cm

) 22 (14)2x180°
Required area — x —~——— = 308cm?
24 ™ 7 360°

OR

EL%%Z: (402 + (9)

0 d=82cm
25. OBOC = 180°- 65° = 115°

Section -C
26. Lettwonumbersbex & y suchthat x>y

ATQ.

%(x—y)ZZD x-y=4 _..()

x+2y=12 ... 2
solving (1) and (2), wegetx=7andy =3
OR

M athematics-X @

. . s To remove this message, purchase the
SOLID CONVERTER PDF > s nesas s te



For infinite number of solutions

2_3 _ 71

2a a+b 28

Solving it, wegeta=4andb =8
27. 18180=22x Fx5x 101

7575=3x5x 101

LCM =22 x 3 x 52 x 101 = 90900

HCF=3x5x 101 = 1515

3 2 N2 i 2 2
o5 LHS= 1-cos Q)X(l Sin 9):5”1 9X0989:9n9x0089
coso sing cosf xsng
RHS=__ L+ _ SNOXCOSO _ 0. cos6
Sng 4 2s8 - §in20 + cos2H
- LHS=RHS

29. AQ=AR=AD - DR=AD - DS=17 - 3=14cm
QB=AB-AQ=20-14=6cm
OPBQ isasguare.

S r=QB=6cm
OR

AP=/(5?-(3)?=4cm

AB=2AP=2x4=8cm
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30. 4s2-4s+1
=(2s-1)(2s-1)

1

1
Zeroes are 5 and 5

—(—4) _ —coefficentof s
4 coefficent of s2

Sum of thezero&z%+%:1:

Product of thezeroes = 1 X 1 = 1 = cons.tant term
2 2 4 coefficentof s?
31. C.l. fi X fixi

0-10 5 5 25
10-20 18 15 270
20-30 15 25 375
30-40 a 35 3Ba
40-50 6 45 270
Total 44 + a 940 + 35a

o5 = 940+ 35a
44 + a

0 a=16

Modal Class: 10 — 20

Mode =10+ 5 1873 %xlo

% x18-5-15
=18.125
Section -D
32. Letthe speed of thetrain bex km/h
ATQ
@ 360 _ 1
X X+5
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0 x2+5x-1800=0

0 (x+45)(x-40)=0

0 x=-450rx=40

But speed is always positive.
S0, speed of thetrainis40 km/h

OR
L et the speed of the stream bex km/h

ATQ

24 24

18—-x 18+Xx

0 x2+48x-324=0

O (x+54) (x-6)=0

[ X=—540rx=6

But speed is always positive.
S0, speed of thetrainis6 km/h

3. TsA= Fox(357x100+ 2x2x Zx 357

= 539 cm?
3. M ar ks obtained Number of sudents (f)) cf

20-30 p )
30-40 15 p+15
40-50 25 p + 40
50-60 20 p + 60
60-70 q p+q+60
70-80 8 p+q+68
80-90 10 p+q+78

Median class: 50 — 60

50=50+ 1%)=(P+400 o
H 20 H

O p=5
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p+qg+78=90

0 5+q+78=90
0q=7

Modal Class: 40 — 50

Mode=40+ 222~ L4
Fo x 25— 15- 208

= 462
3
OR
Number of cars fi Xi Ui fiu; Cf
0-10 7 5 -3 —21 7
10— 20 14 15 —2 —28 21
20— 30 13 25 -1 -13 34
30-40 12 PH=a 0 0 46
40- 950 20 45 1 20 66
50- 60 11 55 2 22 77
60 —70 15 65 3 45 92
70— 80 8 75 4 32 100
Totd 100 57
57
=35+ —x10=40.7
Mean = 35 100
Median class : 40 — 50
()-46

Median=40+ g~ 5 10

=42
35. Correct figure, given, to prove, construction and proof.
Mathematics-X .
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Section -E
36. g =a-+ 5d = 16000 and g, = a+ 8d = 22600
[J a= 5000 and d = 2200
(i) 29200 = 5000 + (n — 1) x 2200
0 n=12
(i)  a,=5000+7 x 2200 = 20400
OR

= g x [2x 5000+ 2 x 2200] = 21600

(ili) a-a,=(a+6d)-(a+3d)=3d=3x2200=6600
37. () BO=24/3cm

(i) BP=12y3cm cmandAP=36cm

OR

AB=AP-BP = (36 -12./3)cm
(i) AP=36cm
38. (i) R . (200,400)andS.. (-200,400)
(i)  PQ=400units
ar (PQRS) = 160000 sguare units
OR
PQ =400 units

L1 PR= 400./2 units
(i) C. (-600,0)and A . (200, 800)

_ 0x1+800xk B
k+1

M athematics-X
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Practice Paper - |

Time: 3hours Maximum M arks; 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(1) Thisquestion paper contains 38 questions . All questions are compulsory.

(i) Thisquestion paper is divided into five SectionsA,B,C,D and E.

(i1i) In Section A, Question no . 1 to 18 are multiple choice questions (MCQs) and
guestions number 19 and 20 are Assertion - Reason based questions of 1 mark
each.

(iv) InSectionB, Questionno . 21 to 25 arevery short answer (V SA) type questions,
carrying 2 marks each.

(v) In Section C, Question no . 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D, Question no . 32 to 35 are Long answer (LA) type questions,
carrying 5 marks each.

(vii) In Section E, Question no . 36 to 38 are case study based questions, carrying 4
marks each. Internal choice is provided in 2 marks questions in each
case- study.

(viii) Thereis no overal choice. However, an internal choice has been provided in 2
questionsin Section B, 2 questionsin Section C, 2 questionsin Section D and 3
guestionsin Section E.

22
(ix) Draw neat diagrams wherever required. Take 7@ =7wherever required,

if not stated.
(x) Use of calculatorsis not allowed.

Section — A

This section has 20 Multiple Choice Questions. Each question carries 1 mark.
1. If thelinerepresented by the pair of equations3x -y +8 =0and 6x 4y + 16 =0
coincide, then the value of ‘r’ is:

1 1
@ 3 (b) 5 © -2 @ 2
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2. If AABC~ APQRwith A =32° and JR = 65°, then the measure of [IB is:
(@ 32° (b) 65° (c) 83 (d 9r

3. If twopositiveintegersaand b arewritten asa= x3y2and b = xy3; x, y are prime
numbers, then HCF (a,b) is:

@ xy (b) xy? (© x3? (d) x2y?

4. In the given figure, TA is a tangent to the circle with centre O such that
OT =4.cm, JOTA = 30°, then length of TAis:

@ 2y3m (b)2em  (c) 2/2¢cm (d) /3cm
5. (secA+tanA) (1-sinA)=
(@ secA (b)SinA (c) cosecA (d) cosA

6. The least positive value of k, for which the quadratic equation 2x2 + kx -4 =0
has rational roots, is:

@ 22 (b) 2 © =2 d 2

7. Thehour-hand of aclock is6 cmlong. The angle swept by it between 7:20 am.
and 7:55am. is:

1350 1350 . )
(@ HZB (b) HEB (0 35 (d 70
8. If apole6 cmhigh castsashodow 2,/3 m long the ground, then sun’s elevation
is:
(a) 60° (b) 45° (c) 30° (d) 90°
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9. Theratio of HCF to LCM of the least composite number and the least prime
number is:
(@ 1.2 (by 21 (o 11 (d 13
10. The coordinates of the vertex A of arectangle ABCD whose three vertices are
givenas B (0,0), C(3,0) and D(0,4) are:
(@ (40 (b) (0.3) (© (-34) (d (43
11. Theradiusof acircleissame asthe asthe side of asguare. Their perimetersare
inthe ratio:
(a 11 (b) 2w () m?2 d Jr:2
12. Theempirical relation between the mode, median and mean of adistribution is:
(a) Mode = 3 Median—2 Mean (b) Mode = 3 Mean—2 Median
(c) Mode =2 Median -3 Mean (d Mode =2 Mean— 3 Median
13. A girl calculatesthat the probability of her winning the first prize in the lottery
is0.08. If 6000 tickets were sold in al, how many tickets did the girl buy?
(@ 40 (b) 240 (c) 480 (d 750
4sin A+ 3CosAiS
14. If2tanA =3, thenthevaueof /" "3~
L b = 3 d d [
() NiE (b) 3 (c) (d) doesnot exits
15. Find the upper limit of the modal class form the given distribution.
Height [ incm] | Below 140 | Below 145 | Below 150 | Below 155 | Below 160 | Below 165
Number of girls 4 11 29 40 46 51
(a 165cm (b) 160cm (c) 155cm (d) 150cm
16. Curved surface area of a cylinder of height 5 cm is 94.2 cm?. Radius of this
cylinder is. (Take © = 3.14)
() 2cm (b) 3cm (c) 29cm (d 6cm
M athematics-X




17.

18.

19.

In the given figure, DE || BC. If AD = 2 units, DB = AE = 3 units and
EC = x units, then thevalueof x is:

N | ©

(@ 2 (b) 3 © 5 (d)

A quadratic equation whose rootsare (2++/3) and (2-+/3)is:

(@ x2-4x+ 1=0 (b) x2+4x+1=0
(c) 4x2-3=0 d x2-1=0

Question number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one |labelled as Assertion (A) and the
other is labelled as Reason (R). Select the correct answer to these question
from the codes (a), (b), (c) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) isthe correct
explanation of theAssertion (A).

(b) Both Assertion (A) and Reason (R) aretrue, but Reason (R) isnot the
correct explanation of the Assertion (A).

(c) Assertion (A) istrue, but Reason (R) isfalse.
(d) Assertion (A) isfase, but Reason (R) istrue.

Assertion (A): Theperimeter of AABC giveninthefigureisarationa number.

M athematics-X
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A

= \

3 \\(f
R dem

Reason (R): The sumof the squares of two rationa numbersisalwaysarational
number.

20. Assertion (A): Point P (0,2) is the point of intersection of y-axis with the line
3X+2y=4.
Reason (R): Thedistance of point P (0, 2) from x-axisis 2 units.
Section -B
This section comprises Very Short Answer (VSA) type questions. Each question
carries 2 marks.

21. Find whether the following pair of linear equationsis consistent or inconsistent:
3x+2y=8
6x—4y=9

22. Inthegivenfigure, if ABCD isatrapeziuminwhich AB|| CD||EF, then provethat

AE_BF 9 c
ED FC
E< F

L \,

OR

In figure, if AD =6 cm, DB = 9 cm, AE = 8 cm and EC = 12 cm and
ZADE =48°. Find ZABC.
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23. If cosA + cox? A = 1, then find the value of sSir? A + sin* A.

24. A chord of acircle of radius 10 cm subtends aright angle at the centre. Find area
of minor segment. (User = 3.14)

OR
Find the area of the unshaded region shown in the given figure.

25. From an external point P, two tangents, PA and PB are drawn to a circle with
centre O. At apoint E onthe circle, atangent isdrawnto intersect PA and PB at
C and D, respectively. If PA = 10 cm, find the perimeter of APCD.

Section —C

This section comprises Short Answer (SA) type questions. Each question carries
3 marks.

26. If o and B are the zeroes of the polynomial 3x? + 5x + k such that

19
o2+ BP+oaff= 9 then find the value of k.

27. Thesum of atwo-digit number and the number obtained by reversing the digits
is 66. If the digits of the number differ by 2, find the number. How many such
numbers are there?

OR
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Solve:

%—g:a+b;ax—by:2ab
b a

28. A bag contains 6 red, 4 black and some white balls.

29.

30.

31

(1) Find the number of white ballsin the bag if the probability of drawing a
hite bell i 1
white is 3.
(i) How many red balls should be removed from the bag for the probability of

1
drawing a white ball to be 5 ?

Two tangents TP and TQ are drawn to a circle with centre O from an external
point T. Provethat Z/PTQ =2 ZOPQ.

Provethat: secA (1 —-sinA) (secA+tanA) =1
OR

1- cosf

Provethat: (Cosect —cot)? =
1+ coso

Three bellsring at intervals of 6, 12 and 18 minutes. If all the three bellsrang at
6 a.m., when will they ring together again?

M athematics-X



Section -D
This section comprises Long Answer (LA) type questions. Each question carries
5 marks.

32. SidesAB, BC and median AD of atriangle ABC are respectively proportional
to sides PQ, QR and median PM of triangle PQR. Show that AABC ~ APQR.

3
33. Two water tapstogether can fill atank in 9§ hours. The tap of larger diameter

takes 10 hourslessthan the smaller oneto fill the tank separately. Find thetime
in which each tap can separately fill the tank.

OR

Three consecutive natural numbersare such that the square of the middle number
exceeds the difference of the squares of the other two by 60. Find the numbers.

34. Thefollowing table givesthe distribution of thelife time of 400 neon lamps:

Life time (in hours) Number of lamps
1500-2000 14
2000-2500 56
2500-3000 60
3000-3500 86
3500-4000 74
4000-4500 62
4500-5000 48

Find the averagelife of alamp.

35. Atentisinthe shape of acylinder surmounted by aconical top. If the height and
radius of the cylindrical part are 3 m and 14 m respectively, and thetotal height
of the tent is 13.5 m, find the area of the canvas required for making the tent,
keeping aprovision of 26 m? of canvasfor stitching and wastage. Also, find the
cost of the canvas to be purchased at the rate of I500 per m2.

OR
A medicine capsuleisin the shape of acylinder with two hemispheres stuck at

288 Mathematics-X

N To remove this message, purchase the
@ S Cl LI D PDF E productvat wlww.SoIidDoct:lments.com



each of itsends. The length of the entire capsuleis 14mm and the diameter of the
capsule is 5mm. Find its surface area.

I@i' m

Section — E

In this section, there are 3 case study based units of assessment of 4 marks each.

Case Sudy — 1

36. Aliaand Shagun are friends living on the same street in Patel Nagar. Shagun’s
house is at the intersection of one street with another street on which thereisa
library. They both study in the same school and that is not far from Shagun's
house. Supposethe school issituated at the point O, i.e., theorigin, Alia shouse
isat A (2,3), Shagun'shouseisat B (2,1) and library isat C (4,1) Based on the
above information, answer the following questions.

Y

0] How far isAlia’'s house from Shagun’s house?
(i)  How far isthe library from Shagun’'s house?

(i) Which distance is more? Distance between Shagun’s house and school
or Distance between Alia's house and library .

OR

Show that Alia’s house, Shagun’s house and library form an isoscelesright tringle.
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Case Sudy — 2

37. Aahanabeing aplant lover decidesto convert her balcony into beautiful garden
full of plants. She bought few plants with potsfor her balcony. She placed pots
in such away that number of potsinthefirst row is2, second row in 5, third row
is8 and so on.

Based on the above information, answer the following questions:
0] Find the number of pots placed in the 10" row.
(i)  Find the difference in the number of pots placed in 5" row and 2™ row.

(i) 1f Aahanawantsto place 100 potsin total, then find the total number of
rowsformed in the arrangement.

OR

If Aahana has sufficient spacefor 12 rows, then how many total numbers of pots
are placed by her with the same arrangement?

Case Sudy — 3

38. Aflagstaff standsonthetop of a5 mhightower. Fromapoint ontheground, the
angle of elevation of the top of the flagstaff is 60° and from the same point the
angle of elevation of the top of tower is45°.

Based on the above, answer the following questions:
Q)] Draw aneat labelled diagram to represent the given situation.
(i)  What isthe height of the flagstaff?

(i) If at some other point, the top of tower’s angle of elevationis 30°, then
find the distance of this new point from the foot of the tower.
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OR

Find the distance between the top of the tower and the point which the angle of
elevation of thetop of tower is 30°.

Answer
Section — A
1. (d)2
2. (c) 83°
3. (b) xy
4. (3a) 2¢/3cm
5. (d) cosA
6. (0 %2
7. (b é‘?a
8. (a) 60°
9. (a) 12
10. (C) (=3, 4)
11. (c) 2
12. (a) Mode = 3 Median — 2 Mean
13. (c) 480
14. (c) 3
15. (d) 150cm
16. (b) 3cm
Mathematics-X
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17. (b)g

18. (a) x2-4x+1=0
19. (d) Assertion (A) isfalse, but Reason (R) istrue,

20. (b) BothAssertion (A) and Reason (R) aretrue, but Reason (R) isnot the correct
explanation of theAssertion (A).

Section -B
21. Consistent

22. Correct proof
OR
48°
23. 1
24, 28.5cm?
OR

41—cnv
25. 20cm

Section -C
26. k=2
27. 42 or 24 (two)
OR
X=bamdy=-a
28. (i) 5 (i) 5
29. Correct proof
30. Correct proof

M athematics-X
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OR

Correct proof.

31. 6.36 am.
Section -D
32. Correct proof.
33. 25hours, 15 hours
OR
910,11
34. 3410hours
35. 1060 m?, ¥530000
OR
220 mm@
Section -E

36. (i) 2 units (i) 2 units

(iii)  Distance between Alia’s house and library OR Correct proof.
37. (i) 29 (i) 9 (iii) 8th OR 222
38. (i) Correctfigure

(i) 5(+/3-m

(iii) 5/3m OR10m

M athematics-X
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Practice Paper —IlI

Time: 3hours Maximum Marks; 80

General Instructions:
Read the following instructions very carefully and strictly follow them:

(i) Thisquestion paper contains 38 questions . All questions are compulsory.

(i) Thisquestion paper isdivided into five SectionsA,B,C,D and E.

(ii1) InSection A, Question no . 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion - Reason based questions of 1 mark
each.

(iv) InSectionB, Questionno . 21to 25 arevery short answer (VSA) type questions,
carrying 2 marks each.

(v) In Section C, Question no . 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D, Question no . 32to 35 are Long answer (LA) type questions,
carrying 5 marks each.

(vii) In Section E, Question no . 36 to 38 are case study based questions, carrying 4
marks each. Internal choice is provided in 2 marks questions in each
case- study.

(viii) Thereis no overall choice. However, an internal choice has been provided in
2 questionsin Section B, 2 questionsin Section C, 2 questionsin Section D and
3 questionsin Section E.

22
(ix) Draw neat diagrams wherever required. Take 7 :7wherever required,

if not stated.
(x) Useof caculatorsis not allowed.

Section - A
This section has 20 Multiple Choice Questions. Each question carries 1 mark.

1. Theroots of the equation x? + 3x — 10 = 0 are:
(@ 2,-5 (b)-2,5 (© 25 (d) -2-5
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2. If‘p’and ‘g’ are natural numbers and “p’ is the multiple of ‘q’, then what is the
HCF of *p” and ‘q’?

(@ pq (b) p © g (d ptq
3. Inthegivenfigure AB || PQ. If AB =6cm, PQ =2 cmand OB = 3 cm, then the
length of OPis:

A

(@ 9cm (b) 3cm (c) 4cm (d 1cm

4 .

4, IfcosA:gthenthevalueoftanAls:
3 NE 4 o L
@ z (b) © 3 @ 3

5.  What is the length of the are corresponding to a sector of a circle of radius
14 cm whose central angleis 90°7?

(& 22cm (b) 44cm (c) 88cm (d) 11cm

6. If theangleof elevation of thetop of atower from apoint at adistance of 75 m
fromitsfoot is60°, then the height of thetower is:

(@ 75/2m (b) 50/3m (© 25/3m (d) 75/3m
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1 1
7. If oand 3 arethe zeroes of a polynomial p(x) = x2+ x—1, then (a + BJ equals
to:
1
(@ 1 (b) 2 () -1 @ -5

8. Inagroup of 20 persons, 5 persons cannot swim. If apersonischosen at random,
then the probability that he/she can swim is:

3 1 1
b (b) 5 © 1 @

9. Inthegivenfigure, PQistangent tothecirclecentred at O. If ZAOB =95°, then
the measure of ZABQ will be:

(a) 47.5° (b) 425  (c) 85° (d) 95°

10. Thevalue of t for which the pair of linear equations (t+ 3) x—3y =t; tx + ty +
12 = 0 have infinitely many solutions, is:

(@) 6 (b) O (c) —6 (d 12
11. The curved surface area of a cone having height 24 cm and radius 7 cm, is
(a) 528 cn? (b) 1056 cn? (c) 550 cne (d) 500 cn?

12. Theratio in which the x-axis dividesthe line segment joining the pointsA (6,5)
and B(4,1) is.
(a) 1:5 (b) 1.7 (c) 51 (d) 7:1
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13. Thenexttermof the A.P.:/6,4/24,/54,... is:

(@ 6o (b) Vo6 © V72 (d) V216

14. If *p’ is the probability that an event will occur and ‘g’ is the probability that it
will not occur, then the relation between “p’ and “q’ is:

@p+qg=1 (b)p=19=1 (9p=qg-1 (d) p+q+1=0
15. If the value of each observation of astatistical dataisincreased by 3, then the

mean of the data:

(a) remainsunchanged. (b) increase by 3.

(c)  increaseby 6. (d) increase by 3n.

16. The areaof thecircleis 154 cm2. Theradius of thecircleis:

(& 7cm (b) 14cm (c) 3.5cm (d) 17.5cm
17. Inthe given figure, the quadrilateral PQRS circumscribes a circle. Here PA +
CSisequa to:
(@ QR (b) PR (c) PS (d) PQ
18. 1-cos?Aisequal to:
(@) snfA (b) tanzA (c) 1-sin2A (d) sec?A
M athematics-X
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Question number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, onelabelled asAssertion (A) and theother is
labelled as Reason (R). Select the correct answer to these question from the codes
(@), (b), (c) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) isthe correct
explanation of theAssertion (A).

(b) Both Assertion (A) and Reason (R) aretrue, but Reason (R) isnot the
correct explanation of the Assertion (A).

(c) Assertion (A) istrue, but Reason (R) isfalse.
(d) Assertion (A) isfase, but Reason (R) istrue.

19. Assertion (A): The surface area of largest sphere that can be inscribed in a
hollow cube of side ‘a’ cm is T2 cm?2.

4
Reason (R): The surface area of a sphere of radius ‘r’ is§75r3

. 5.5 . .
20. Assertion (A): —5,—5,0,5, .... IsinArithmetic Progression.

Reason (R): Thetermsof an Arithmetic Progression cannot have both positive
and negativerational numbers.

Section - B
This section comprises Very Short Answer (V SA) type questions. Each question
carries 2 marks.

21. Provethat 2 +./3 isanirrational number, giventhat /3 isanirrational number.

OR

Two numbers are in the ratio 2:3 and their LCM is 180. What is the HCF of
these numbers?

22. ABCD is a paralelogram. Point P divides AB in the ratio 2:3 and point Q

. ) . 1
dividesDC in theratio 4:1. Prove that OC = EOA'
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23. |If sjnoc:iaﬂdcctﬁ=\/§, then find the value of coseco + cosec 3.

2
OR
Find the value of 2sec28 + 3 cosec?d — 2 sinfcos if 6 = 45°,

24. A car hastwo wipers which do not overlap. Each wiper has a blade of length
21 cm sweeping through an angle of 120°. Find the total area cleaned at each
sweep of the two blades.

25. The length of atangent from a point A at distance 5 cm from the centre of the
circleis4 cm. Find the radius of the circle.

Section — C
This section comprises Short Answer (SA) type questions. Each question carries 3
marks.
26. 1f217x + 131y =913 and 131x + 217y = 827, then solve the equations to find
the values of x and y.

tan6+secf—-1 1+s€ng
tang—sec+1  cos@

27. Provethat:

OR

sinA-sin3A

——— =tanA
Cos3A—CcosA

Provethat:

28. Provethat \/5isanirrational number.
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29. The length of 40 leaves of a plant are measured correct to nearest millimeter,
and the data obtained is represented in the following table.

Length[in mm) Number of leaves
118-126 3
127-135 5
136-144 9
145-153 12
154-162 5
163-171 4
172-180 2

Find the median length of the leaves.

OR
Find the mean of the following data:
Class 0-15 1530 3045 45-60 60-75 75-90
Frequency 12 15 11 20 16 6

30. From an external point, two tangents are drawn to a circle. Prove that the line
joining the external point to the centre of the circle bisects the angle between the
two tangents.

31. If o, B are zeroes of quadratic polynomial 5x2 + 5x + 1, find the value of
(1) o2+ p?
(iot+ B+
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Section - D
This section comprises Long Answer (LA) type questions. Each question carries
5marks.

32. Theratio of the 11" term to 17" term of an A.P. is 3:4. Find the ratio of the 5™
termto 21% term of thesameA..P. Also, find theratio of thesum of first 5termsto
that of first 21 terms.

OR

How many terms of the Arithmetic Progression 45, 39, 33, ....... must be taken
so that their sum is 1807 Explain the double answer.

33. Themonthly expenditure on milk in 200 families of aHousing Society isgiven
below:

Monthly Expenditure | 1000. | 1500- | 2000- | 2500- | 3000- | 3500- | 4000- | 4500-
(in?) 1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000

Number of families 24 40 33 X 30 22 16 7

Find the value of x and al so, find the median and mean expenditure on milk.

34. A lime BM isdrawn from the mid-point M of the side CD of a parallelogram
ABCD to intersect the diagonal AC at the point L and the side AD produced at
the point E. Provethe EL=2BL.

OR
In APQR, Sand T are points on PQ and PR respectively.
PS PT
e) = ﬁandD PST = PRQ. provethat PQR is an isosceles triangle.

35. The mid-point D,E, F of the sides of atriangle ABC are (3,4), (8,9) and (6,7).
Find the coordinates of the vertices of thetriangle.
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Section — E

In this section, there are 3 case study based units of assessment of 4 marks each.

Case Sudy — 1

36. A boy isstanding onthe top of light house. He observed that boat P and boat Q
are approaching the light house from opposite directions. Hefinds that angle of
depression of boat P is 45° and angle of depression of boat Q is 30°. He also
knowsthat height of the light house is 100 m.

; i b

HEb s,

.

Based on the above information, answer the following questions.
) Wheat isthe measure of Z/APD?
(i) If LYAQ = 30°, then ZAQD isalso 30°, Why?
(ilf)  How far isboat P from the light house?
OR
How far isthe boat Q fromthe light house?

Case Sudy — 2

37. A spherical golf ball has hemi-spherical with about 300 — 500 dimples that help
increase its velocity whilein play. Golf balls are traditionally white but available
in colours aso. In the given figure, a golf ball has diameter 4.2 cm and the
surface has 315 dimples (hemi-spherical) of radius 2 mm.
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Based on the above, answer the following questions:
(1)  Findthe surface area of one such dimple.
(i)  Findthevolume of the material dug out to make onedimple.
(iif)  Findthetotal surface area exposed to the surroundings.
OR
Find the volume of the golf ball.

Case Study — 3

38. Socia work aimsat fulfillment of human needs. Social workersaimto openthe
doorsof accessand opportunity for thosewho arein greatest need. Free education
isagreat social work. By doing so, we can remove illiteracy from our society.

Rohan, being asocia worker, wantsto donate hisland to the Village Panchayat
for opening of aschool.
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Rohan’s land is in the form of a rectangle of dimensions 500 x 400m. The village
Panchayat decidesto leavetheareaon all thefour sides of theland for grassand
flowers. If width of x m land is kept for grass and flowers on al the four sides
(asshown isfigure), then answer the following questions:

() Writeaquadratic equationif areaof grassand flowersregion surrounding
PQRS is 120000 n.

(i)  Findthevalueof x.
OR

Find the lengths PQ and QR.
(iif)  Findthe perimeter of the rectangle PORS.

Answer
Section - A

1. (a2 -5
2. (9q
3. (d1lcm

3
4. (b) 2
5 (a) 22cm
6. (d) 75/3m
7. (@1

3
8. (a@ 2
9. (a)475°
10. (c) -6
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11. (c) 550 cm?
12. (¢) 51

13. (b) /96

14. (@ p+q=1

15. (b) increase by 3.

16. (c) 7cm

17. (c) PS

18. (a) SiMPA

19. (c) Assertion (A) istrue, but Reason (R) isfalse,

20. (b) BothAssertion (A) and Reason (R) aretrue, but Reason (R) isnot the correct
explanation of theAssertion (A).

Section -B
21. Correct proof.

OR
30
22. Correct proof.

23. 2+\/§
OR

24, 924cm?2
25. 3cm

Section -C
26. x=3andy=2
27. Correct proof.
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OR
Correct proof.

28. Correct proof.

29. 146.75mm
OR
43.3125
30. Correct proof.
3,...-5
1)=(l) —
31. (i) 5( ) >
Section -D
32. 3:7,25:189
OR

10 or 6 (as “d’ is nevative)
33. x =28, Median =32553.57 approx. & Mean = 32662.50
34. Correct proof.

OR

Correct proof.

1 5 11

_ll ) _13 k) _16
35. (2 )(2 )(2 )

Section -E

36. (i) 45° (ii) Alternate interior angles

(iii) 100 m OR 100+/3m
M athematics-X
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37. (i) 8mmm?2 (ii) Enmrn?'

(iii) 3024 tmm?2 OR 10668 Tt mm2

38. (i) x2—450x +20000=0
(i) x=50mOR PQ=400mand QR=300m
(iii) 1400 m

M athematics-X

SOLID CONVERTER PDF ) b e v



Note
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