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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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6 =25
12 26
4t24t-1 =27

L blz-3Ut 3o 15 Ul (5300 g S e x3) 615 28

mn =%, mtn-"11

3’ 3
m n _m*n®_(m+n)*-2mn -29
n m mn mn

525 s

4 6
aﬂ—g»a"'ﬂ—g =30
25x2-30x+4

a=-27,125 » K=-3,5 =31

2 3
—,—— .32
J3’ 4

q=3,P=2 .33

% =34

1 =35

b=0  -36
X2—4x-5 =37

(a+P) =-5/2 and off = k/2 -38
Substituting the above values in (o+B)* — off = 24 solve to get k = — 71/2

3isazero,502 (3)2-3x34+p=0 -39
p=9. Now afy = c/a Solve to get the other zero —3/2
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o:p=2:3.S0a=p2/3
Using (a+f) = 15, Solve to get ow and B as 9 and 6

required polynomials is x2 —15x+54
(x+a) is a factor of x2+px+q

(—a)2—ap+q =0

Comparing eq (i) and (ii)

a = (n—-q)/(m-p)

f(x)=4x2+(8-8k)x-9

(a+P) =(8-8k)/4

k=1

Substitute k = 1 in kx2+3kx?+2 and solve for x = -2 and -1

For given polynomial, (a+f) =5, af=-3

For required polynomial, sum of zeroes = (20+3f3) + (30+20)
=5 (o+B)
=25
Product of zeroes = (20+3B) (30+2B) = 6 02 + 6B2 +13 o

=6 (a2+B2) + 13 a B =6[ (0t + )’ — 2 | +130

= 147 required polynomial is x2-25x+147

f(x)= (k+1) x2 -5x+5

(af)=1
5/(k+1) =1
k=4

Substituting k = 4 in kx2-3kx +9 solve to get zeroes

x=3/2 and 3/2
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fx) =kxa2+11x+42  _45

(ap)=7 k=6
Substituting k = 6 in (k—4)x2 + (k+1) x+5 solve to get zeroes x=—1 and x= -5/2

%[3x2—16x+16]& XQ%X‘F% -46
o+p=4 47
Q2+5)+p=4
B=2-5
off=-1
.. Polynomial
:k[x2 —4x—1]
kl:x2+9x+2:| _48

c c
p=3,q=1 49
3 =50
Pigir= o AU 3 51
= 3pgr
p=-5 .52
=-6
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Uik e b € AP 12280 w2 1628 e Ku%@‘&?LAPJT’

,ér)’”dg
J;Z,wﬁyg K AP-< 9965 Ku6124%_+171&&‘%@6!9%1@{
AP S)

-46

-47

-48

-49

=50

=51

=52

=53

-54

=55

-56

=57

Mathematics-X



-“é(kwfuuzsmp?n161G’U’Wu&wéfww@’d‘%u(m%LAPJT!
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(PAP_+429§J’uKuww]'f’mzzsa’x_}‘uKu&ld”ﬂ&uguémwi'/xp.{! _70
=2

a,=3n-5 -1

a§= 10
Sjo=—I2%x2+9%x2]=110 -2
1,3,5, ... -3

a,=1+(n-1)2=2n-1
1+2+3+........ +n -4

_n(n+1)

2
2+4+6+ ... +2n -5
n

:5 (242n) = n (n+1)
an =a +(n—-1) = -5(n+1) -6

1
d:az—al=§ -7
a,=3+7=10,a,=6+7=13 -8

d=13-10=3
(a+7d) — (a+3d) = 4d = 20 -9
ag=a+15d=-40  -10
SJEUKAP 3,k-2,5 -1

3+5
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P= -12

5
a=—3,a2=4,d:7 -13
an = a+(n-1)d

336 =-3+35x7

¢ (@ -4

b (b)
d (0
c (d)
b (e)
b ®
c  (©
a  (h)
a @
a Q)
c (K
a—b -15
b—a
c—oe
d—c
e—>d

301 = 5+(n-1)6 Lk (a) -16
151
=
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[a +(m—1)d] — [a+ (n—1)d] g (b)
= (m-n)d
a,a,=52=3 L ()

a;—a,=9-5=4
G e n(n+1)=20><21:210 L @
2 2
ij (e)
144 = 3+(n-1)4
141
n="," +1
e
a;=(a-b)2 , a,=a2bh? ,a;=(a+b)?

a, — a, = a2+b?-a2-b2+2ab = 2ab
a; — a, = (a+b)?—(a2+b?) = 2ab
-< AP ay-a;=az-a,

a, =130 + a,, Ll

= n=44

6=d,a=12

a, =252

= n=41

S, = 5412
15
Si=— [2a+14d]

15

:?[16+112]

=960
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=20
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YOG UbG)
244+6+ ... + 198

a=2,d=2 a,=198 =>n=99

S =

n

[a+1] =9900

NS

b atc
T2
dm+8+3m” +4m+4
2

2m?2+3m+ 6 =

m?2-2m=0

=>m=0,2
S,=0

n
= 5 [44+(n-1)(-2)] =0
n=23
10a,, = 20a,,
ay=2ay
9 + ad = 2a+38d
a=-29d
a,=a+29d
ax=0
6, 13,20 ....... 216
a,=a+(n-1)d

n=31

111 :ug(f/)

=22
=23

=24

=25

=26

=27
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2
Sn:3i+5—n
2 2
an=8n—S(n-1)
ays =S,5= 8,

[3(25)2 N 5(25)} ~ [3(24)2 ~ 5(24)]
2 2 2 2

3 2 __ 2 2 _
_5[(25) (24) ]+2(25 24)

:éx49:§:76
2 2

s =16

12,18, 24, ......, 9656l Uskr2d w6

d=6
a, =96
a+(n-1)d =96
n=15
2b=a+c¢) 2 = : + :
x+3 x+2 x+5
x=1 {A_/Jp

a,=a+(n-1)d
58=-6+(n-1) (-4)
n=17

" = J(”“) ey

a,=-6+8(4)=26
a,=5n-1

a, =4, a,=9

d=5

n n
S, =— [2a+(n—1)d] = — [8+(n—1)5]
2 2
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n
=5 Gn+3)

20
Sy = 7 (100+3) = 1030
79 = 3+(n-1)4
n=20
Sy = % (3+79) =10 (82)

=820

a,<0 Cl
121 + (n-1) (4) <0

125 <4n
125

n>——

4
n=32
_Knuf‘j’ug:,_/ufuun
[—(n-1)d = Jju’)ISLdejT
253 — 14 %5
=253-170
=183

12751121 = ug(j'/} n=40

ety T 5005110

14, 21, 28, ........ , 497

S, =17885 n=10
as+a, =72

a,+a;, =97

a=6,d=5 -2~ SHUIhlryl
AP 6, 11,16,21,26, ...
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1
a,=— = a+((n-1)d=
m
l_i m-—n
(m-n)d = =
1
d="_
mn
1
a="__
mn

a,,=a+ (mn-1)d

=L+(mn—1)L
mn mn

am=a+(m—1)d=l (1
n

an:a+(n—1)a’:l (2)
m

L Qe el
d=_
mn

1

a=—
mn

S, = 2a+(mn—1)d]

S = l(mn +1)

mn 2

a,=q, a,=p,

a=q+p-1, d=-1

a,=p+q-n

102, 104, 106, 108, ....... 998 sLuld_lsJ_si/ e 2
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-41

-42
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105, 110, 115, 120, ........, 995 sleld_ls s 5

110, 120, ...... , 990}’%’2_1)2_%(.%'_ui»&ﬂZu&~;£999M101
a,= 990

= n=289

as+a, =30

s =3 a

d=2,a=3 4 /f

mxa, =nXxa,

a(m—n)zd[(m—n)—(mz—nz)]
(m—n){a+(m+n—1)d}
(m—=n)a(m+n)=0
a(m+n)=0
a,=120 + a,,
3+ (n-1)d=120+[3+20d)
3+ (m-1)12=120+[3 +20 x 12]
n =731
S, =3n2—4n
a,=8,- S,
= (3n2-4n) — [3 (n—-1)? 4 (n-1)]
=3n2—4n—[3n2+3 —6n—4n+4]

a,=6n-7
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S, =3n*+2n _47
S, =5,8,=16,5, =33
a,=S,—S(n-1)
a=8 =5
a,=85,-8=16-5=11
a,=8,-8,=33-16=17
AP:-51117.........
a=12,d =6,an =252 _48
an=a+(n-1)d
Substitute the valuesand find n
n=41
Middle term:$ =21"term
a, =132
Middle termof A.P. i1s132
a,; = 5+ 2a4 -49
a+16d = 5+2a+14d
a-2d =-5 (1)
a;; =43
a+10d =43 (>i1)
a=3,d=4
a,=4n-1
S.4=1050,a=10  -50
14
7 [2x 10+ 13 d]=1050
7[20 + 13d] = 1050
20+ 13d =150
13d =130

d=10
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ay=a+19d

=10+ 19 x10=200

a=20,d =—
3
S, =300
n
S, =—12a+(n-1)d
=5 12a+(1=Dd}

Substitute the values and find n

n=250r36

Sum of 26" t036" termis 0
a=5,1=45,S =400

=(4+4+4+...... )—l(1+2+3+ ...... )
n

:4n_lxn(n—l): Tn—1
n 2 2

a,+a, =6 a=1,d=% Sn=76

a,xa, =6 a=5,d=_71 Sn =20

a,= 18 — (1)
Ad;s— dg = 30
d=5

(e dSa
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9
5 [2a+8d]= 162 —— (1)

a=2d

FEIVAY

d=3,a=6

ais—a+14d =48

S,=171, S,= 996
ardd=19  2a+23d =83

4L/’U’
a=7,d=3
S, =63 —(1)
2)—— 161 =S, -S, = GBS Ll
$.=" [2a+ (n=1)d]
2
—e b fl dta S @) (1)
a,,=a+27d=57

1
Sy= 5 [Sy—Sxl, a=1

_Epkal S e uzg [2a + (n-1)d]
Su= 900

4
S=40= E [2a + 3d) =40

14
$.=280 = — [ 2a+13d] =280

-56
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=58

=59

-60

Mathematics-X



d=2 a=7,_0F
S,=n2+6n

a=100,d=20,n=12  -61
12
S1p= (200 +200] = 6 x 420

- 2520 > 2500
SEG PGS
Sp=210 =5[2a+9d]=210 62

2a+9d=42—(1)

50 35
Sso— S35 = 2565 :>7[2a+ 49d]—7[2a+ 34d] =2565
15
" (2a) +d [25 x 49 - 35 x 17] = 2565

15a +d [1225 — 595] = 2565
15a + 6 30d = 2565
3a+ 126d =513—(2)

a=3,d=4, S @ A (1)

Si=5n2+3n  -63

S;=a,=8
S,=a,+a,=26
a,=26-8 =18

d=a,-a,=18-8=10
a,=168 = a+ (m-1)d =168
8+ (m-1)10=168

m-1=16

m=17

a,=a+19d =8+ 190 = 198
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S, =49, S, =289
(ESLASE 53400

a,=0, > a+3d=0 = a=-3d

ay = a+24d =—3d +24d =21d

a, =a+10d=-3d+10d =7d

= a,; = 3a,,

_JSFUAE 53 A g Seg snzg [2a +(n—1)d]

12
LHS. =S, :E[Za + 11d] =6 [2a + 11d]

R.H.S. :3[%(2a+ 7d)—%(2a+3d)]
=3[4a + 22d] =6[2a + 11d]
L.H.S.=RH.S.

-U¢ a+3d, a+d, a-d, a-3d ¢ t‘é/ktl.

a —3d+a—d+a+d+a+3d = 32

a=8

7 @3d) @3d) .
15 (ad) (@)  OLIr
d=+248 /S

14,10,6,2, sl d=2
2,6, 10, 14, 3wl & d =2

a+3d=-15 (1)
a+8d =-30 2)

a=-6, d=-3,LF

S,, =456

-64

-65

-66

-67

-68

-69

Mathematics-X



Ay0yyQy ey Ay, Ay ~70
3middle most terms —a,,, a,,a,,

A +a,,+a,,=225=a+18d =75 (1)

Ay +ay+a, =429 =>a+35d =143  (2)

(S @y

a=3,d=4
AP —3,7,11...... ,147
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(AP 4lIJL>
241 20,4

_E TS0k

e o 1 2 3
?99(U/J]/K8§,8§,8§, ......... AP )

S L AP K 2 2k S
_“é(kfugumo:.dgdﬁés, 10,12, ..., 126 AP -4
?@mtu’m»i!.ué_nf:’”;,wwé102;,16 _s
S0 e + 30 G LAP 6

(=5) + (=8) + (=11) 4+ e + (-230) - T 7
_n2:3o{jd/¢fjd]'7u"&?):' 12% Cf‘_j’llal{u}':é”}l’”u@lé&‘&?ﬁAP -8

‘érﬁﬁu%Kzo,16,12 ......... ~176 AP 9
_E Pl 440 AN s 28T Sl EL APLT 10
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(Triangles)w

Ig&'rﬂ

A ESLIE NS ZL sl Umale g sl S EL I st linidinns - o apline

—Unk
U~ADEF s/ AABC
=AAAA ()
AABC ~ ADEF Y ZC = L/F31 /B = ZE «ZA = /D1
=/ZSAS (b
g (AB_AC ¢
AABC ~ ZDEFY ZA = £Dsl [ 0=
=/>SSS (0
J AB_AC_BC ¢
AABC ~ ZDEF? | o= 10 = T
G funk e
P R o 5 CMUU,L,»(L? ()
S5 - % AABC ~ AFEDS1 i)
) P R — B IS (i)
psssl t‘//g}{uﬁﬂfcwl»gtuié.blf.‘f{bé}’/d/l)’ééigécw@ﬁ @iv)

220y S— GkIE Uslss

a
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(CBSE- 2020)

Y P R Z,Md}éur?un,ww»ﬁ )

= <BJU!BC = 6emusl AC=12cm, AB=633cm «(“AABC  (vi)

e twld

_tdn Sl Wl )

Bl e Bk G i)

e Pk ol ORIl b5 i)
SGJELET s ()

‘%J&V&U‘AUJ}»}U},—ftzééwlﬁwg/»éw!raéwﬁ )

e J 5ok
114 1A
_L/&JML&SAS () |U#0s IS 2l sl d/ﬂl u?‘% ()
s esdn

b ASA ()| oIl ebie UL el LT (b)
s s B U U B
b A AAA GiD)| £ wg/,,//f,,uugngg ()
23 u&o;é & el o slse Ly L:{)U
b A rESSS (iv) [k Uss § st or b0 f o2l

-%?L!Z{Lf'/‘
- 1 PY PX 4 f
—_— - = ’ e
"SRRG XYIQRUA F TS
1
Xy =§QR (b) AX =QR (a)

Xy=%QR @  x=QR* (o)

=2

-3
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Q R

_+uf§ Ve 5o I ADEFe U, 2+ AABCs! AABC ~ AEDE.//
(NCERT-Exempler)

AB.EF = AC. DE (b) BC.EF = AC. FD (a)
BCDE=AB.DF  (b) BCDE=AB.EF  (c)
- 4%”(&:’:’ L

_ZE bt S S eotbead xesM = N = 460t Fl s

AAHK~AABCJ3J¢J;€L5;

H
C A K
'

_“épl’”AC?‘LHK =7 emBC = 3.5 cm<AK = 10 cm./|

/F=/Psl/D= ARJ‘af; t/-/_ ADEF~ARPQ e b
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_g{(WMjJéw’dAEZu’_‘LMJJSﬁUfUX:&«)J}Zu}&ﬁ»‘uﬁ -11
5 k38 e aABC-APQRAIEESS 12

A
R—X __Q
6 cm 5cm 3.75cm
45cm
P
B 4cm C
PX PY 1 o 7
_;é(PXY:QR_‘aX—Q - % = EanYnQRuﬁJ%(j; -13
=)
X Y
Q R

L wDEIABe S i P -1

A B
3x+19 3x +4
D E
x+3 X
C

LG LCI L = 56° LA = 45° /1 &5 2 ADEFSIAABC  _15

_é")b"‘;w;jp(ob@/id/?ZJL‘QZBMJCMU/?Zufﬁ;lﬁﬂu -16
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. BD CE 7, @<
DE|BC J&& b ie 2= === St Flw _17
IBC S =t i~ = DA

A

(Type-T) ) Guas g 19 | 0 st

DCIIAD/}‘DEIIACJﬁfU{f} -18

A
D
B E c P
BE_BC .
EC CP et
PM _PN
PO PR A= =bLnZ JJEIKBPT- ¢ MNIQRUZAPQR 19

S b /B = ZAEDZ Ut b6 ,CASIAB UL ABCELAEADUE FOn  -20
AABC~AAED
A
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<OB = 2x + 1<OA = 3x - Uiuj by g}/?OAE'JBDAlAC/“u)’ABIIDCUfJﬁ(f/ ¢
S #2538 0D = 6x-510C = 5x-3

PQ=6 cm/ﬂ‘_‘LXYIIQR/ﬂAQ = 90°K e &k sl ( ¥ LIAPQRU* FIs
ey pl’“‘él,ld/ QRUS/IPR¥PX:XQ = 1:25/PY = 4 cm

P
X Y
[ 1
Q R
&3S ep_c ABIDEUEF
B
6cm
5cm
A
C
> E
3cm
D

S b/t 28 120 BDIS A ABLS o L U157 LIABCD U e
_ZE#BCI BE=1.5cm
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A B
& /DO =70°41/BOC = 115%A0DC-A0BAUES S -25
ZDCO (i ZDOC

Z0OBA (iv Z0AB (iii

A B

DC? = CFxAC & k- < BDIEFSIABIDEA Fidny  -26

C
F
D E
A B
A

D BE - o <
_ = ‘ o 7 -
o EC SstFs 27

C
A
A B
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&5 P PBXPC_<PQ = 10cm SIQRICAQSIBAUE FGnls -2
A

P B Q C

AADE ~ AABC & ok /1= /2 sAFEC=AGBD A sy -29

(Type-1T)aiel | Gued a9 il 0 @it

BC* _ BD

TR & =1k CD1AB ZACB= 90°USAABC  -30

U 26,05 1 LTBCHAD-< &l BCosbF{IADBCHIAABCUA S 231
area(AABC) AO
area@ABY A9 <

(CBSE-2020) area(ADBC) DO <

B D
AABC~APQRUWZUF & lb-s APQRSIAABC > LPS5IADST  _32

AB  AD

@:ﬁ éut
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?+§gcutdsejw_+DE||Acutdﬁfd; 233

e W x=a+b

Ca+b : ay

S RISV oA ALY Y S Sy (RS ITe A AV
Y P

Serluictsmlen§Pesdi-c Y AL, Lot ds” 3

o et e Tae e

(NCERT Exempler)-<— £ Kc_f ¢ ugfg ()J‘” e 3m(3@)
[L/d/?ﬂﬁgvgfécf.b‘_baﬂpﬁﬁu.l.;wﬁ u"a/”'fbul/”'faél{}lp(u%) -36
b . G :
‘LL}-:ﬁduj,luﬁﬁéé’éu#!_ua_uc,g/égéﬁjw

:“éc_v,L“?ﬁPQ = ZEK (,15/CD = yJKl:AB = xJKL.LLABIIPQIICDufJﬁ =37

1.1 1
—_t—=—
X y z
A
C
X P
y
B Q D
. 3 AD _AE 5 oF
‘awquJldwugABAcfécf.Lt‘aE=E/,¢4D:4cuﬁf/u@; -38
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‘.L“/"churbéw:’/o Jﬁuﬁf"&@}
JE EFIBCe<{ls/OB 2E S5u/DEIAB < { s/ AO2D &

DFIACEE =

LBCU}}})/}‘LBCD/@G KUWU!}”U’-%@UKG’{DJJ’A%/"/"’QBDCMBAC 2[5,
ki L Sy EBDsAC L S AG

AP x PC = DP x PB
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(RS AC Fe bbLlox ZTY BQ - QK APAIP LIS BCE Sl a1
1
RA=2CA SE b

il Gl 1§ il 9 St

—epaiap S ete BE _BC ippiact Flns a2
EC CP

® E c P

U7 YS AC BXULS e AXXD = 232 LAUIX B/ AD< s AD«UAABC 43

BX = 4XY S eiboe

>

X

B 1 D 1 C

s BCEDJ}:‘Q ar(ADE) = 30 cm? 5IBC = 9¢meDE = 3ems DE || BC A _44
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D E
3cm

B 9cm C
KUl U d)v);/wXYﬁ.‘a S L ACXY 5 55 AABCUE FF
AX 1
R g o

AB\/_
A

B Y C
o DLy DI BC/}'BAZ}:’X‘LQ’? 5915 (e DULL ABCE ol §5157

DA _FB _FC
R Cngo./b’_LL/

Etnsssie b/ B ot Sor Vi (0P L UL ]
bl Aere]
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L PM k-1 PR, PQ & oI APQR " /L AD 235/ AC, ABE U2IZ AABC  -50
(CBSE-2020) AABC~APQR J % s_f oo s
1t b FRL eI S L1 sl AABC~ADEF e 2 Edn s -5
A Y LS Wl UV,
A
2x—1 3x 18 6x
B C
2042 639
ng/ﬁ);+9cmé)bgK&ﬁ*%ﬁ-ujZOcm/JBOcm?f}"@)lﬂﬁu:ﬂ'::;li’r‘u =52
(CBSE-2020) et g
. BD AB o
,LLJFL’KA:AUADJ/’"LKA;)’LLE:EJ/LLC/LJ’DJZ«J/?BC/’/U:AABC _53
=\ 7
L G -l
AB_BC
FE ED
S i)
(DS~ (iv)
—
90°  (vi)
W & aw & @y % G ®o@ -2
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el AAA (iii)—(a)

el SSS (iv)—(b)

oAl SAS (1)—(c)
1

>w—SQR (b)

JKHS(@

BC. DE = AB. EF (c)

AKPN ~ AKLM

x:
b+c

AK HK
AC BC
10 7
AC 3.5
AC=5cm

(5) <D =<R
(L) <F=<P

5:7

AB _BC

PQ OR

—=i3x=30m
4.5 x

Apxy ~ APQR

PX_xy _

PQ OR

x+3 X

3x+19 3x+4
x=2

6

1:3

LF = /ZC =56°
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2:3
BD CE
AB AC
Subtracting 1 from reciporocal
AB _ 1= AC 1
BD CE
AB AC
BD CE
= DE||BC

AD EC
I)— == DEIAC
[&B.P.T] (1) OB - BE

__AD _CP
DB BC
—e U @) (1)
BE_BC
EC CP
In APQR
MN|QR
MQ _NR
PM PN

[<B.P.T] (2) DCIIAP

42—121&L}UJ”
P PQ PR

PM 2

PM PN

y N PQ PR

3x-1 _ 2x-1
S5x-3 6x-2

1
X—EL,Z

1

g (5x—3)frf/?£_/6wy5 x==

2
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_+J’§x=2
PX PY 1 4
—_——— e — = —
XQ0 YR 2 YR

YR = 8cm

PR =8+4 =12cm

OR = ,/(12)> = (6)* =6+/3

AABC ~ AEDC(AA&/3+)

6_5

3 CD

CD=25cm

ABOE ~ ADOA [& =rI2AA]

BO _BE

DO DA

DA =3cm

(Ut sl ol f e Wo($515#) BC = DA = 3cm

70° @iv) 45° (i) 45° (i1) 65° @)

or(AABC) (144]2 9
or(AABC) | 96 )

4
or (AABC): or (APQR) = 9:4

InACAB, DE||AB

_DC_CE
AC BC

In ACDB, BC||EF

CF CE
===
DC BC

DC CF

AC DC
DC*=CFxAC
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In ACAB
AD BE

DC EC
= DE || AB (Converseof B.P.T.)

— /A=/D,/B=/B
=/LA=/B
—e &b VI~ LT AABC

InAPSQ
PB PR
=== O
PQ PS
InAPSC
PQ PR

PC_PS (2)

PB_PQ
PQ PS
— PBxPC=(PQ)?

= PBXPC=100cm?

EC=BD(--AFEC = AGBD)
AD=AE (- ZL1= £2)
AE_AD

EC BD
= DE||BC = AADE ~AABC

AABC ~ ACBD

BC?2=AB. BD —(1)
AABC ~ AACD

AC?2=AB. AD —(2)

C ey S @ (1)
BC: _BD
AC* AD
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_Z¥ DYL BCusl AxLBC

1
or(AABC) 5 TBEAX 4x

or(ADBC) 1,poypy DY

— X

(1)

AAXO ~ ADYO (e erl3+AA)

=22 (2)

Ul @ (1)
or(AABC) _ AO
or(ADBC) DO

AABC ~ APQR.G/
<B= <Q éu’ I

AB_BC LIBC BD

U~APQS s/ AABD

AB _ BD
PO _ OS <B =<Q
AABD ~ APQR (SASes(3+)

AB AD
(CPST) p5=0s LU

ABED ~ ABCA
x _a

y a+b
_ay

X =
a+b
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A
v
=

< D > 12
< XF >
L [
Construction:Join BE
Proof: In AABE
AC BX
=== O
CE XC
In ABEF
BX BD
=== QO
XE DF
AC BD
= =
A CE DF
T AABE ~ ACDE (&/x(2+AA)
6m C
f AB _BE
i, 1.5m CD DE
5 P 6 _3+BD
“om 1.5 3
BD =9m
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U<—§‘—>(')

—Pn—

EF—— e b
ABIIEFIIDCJ’

AEFC ~ AABC

EF _FC

5 Bc W

ABFE ~ ABCD

EF BF

o> _Bc ¥

52 @ (1)

EF EF FC+BF
AB CD BC BC

EF[lel} =1
a a

_ab
a+b

LA Q.35

AD _AE
DB EC

DEIBCe UL B.P.T

(gﬁljéulu_))@;)

ZABC = ZADE

ZADE = ZACB

ZABC = ZACB

AC=AB

-‘ng}g VIgslrkl AABC

OD _OE

(—BPT) —=—

DA EB

OE OF
(=B.PT) BB FC

1) J« AOAB

(2) J~ AOBC

—e e @)(1)
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op_or
DA FC
DFIACe UL B.P.T

(—=r3*AA)  AAPB ~ ADPC  -40

AP PB
(C.P.S.T) — T

AP.PC = DP.PB

-41

B p C
Draw PSIBR
U~CBR&L™

PSIBR
—CS=SR (1)

e APSELs
AR=RS (2)

From (1) and (2)

AR :lAC
3

U“BCA&EL:  _42

BE_BC i)
CE cp <%

BE_BC i)
EC cp ¢
BD _BC

DA CP
= DCIIAP (Converse of BPT)
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-43

& :DZIBY

AAXY~ AADZ
AX XY

AD DZ

ZDZ = 5xY
ACDZ~ ACBY
CD DZ

CB BY
BX =4 xY

AADE ~ AABC -4
ar(AADE) (Ejz
ar(AABC) BC

30 _ éjz
ar(AABC) \9
ar(AABC) =270 cm?

ar (BCED) = ar(AABC)-ar(AADE)
=270 - 30 = 240cm?

ar (ABXY) = ar (AXYC) <> -45
ar (AABC) = ar (ABXY) + ar (AXYC)

=2 ar (ABXY)
ar(AABC) 2

ar(ABXY) 1
AABC ~AXBY

AB )2 ar(AABC)
(ﬁ) " ar(ABXY)
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AB
22 _
XB V2

XB 1

AB 2
) XB_, 1
AB J2
AB-XB 2-1
AB J2
AX _V2-1
AB 2
AEAD  ~ AEBF  _46
EA _ AD
EB BF
BF _ AD
BE AE
BF _AD BF-AD _BF-BC
BE AE BE-AE BA

_CF
DC

6.1 £ 44 (NCERT  -47

-48

ABMC = AEMD
BC =DE

& AD =BC

= AE =2BC
AAEL ~ ACBL

EL =2BL
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& L:CMIIDF
F JYACM &L
EFICM

AE AF

C

CE FM
CE = MF

A B .
J“BDF&L>

BD_BF _ BD_BF

CD MF CD CF

U~APQRIAABC  -50

AB_AC _AD
PQ PR PM (1)

S byl ANFESS AD

—F L5/ PM.sl AD = DE
PM = ML JZ_ 50 AU

LW Ui 815 PQLR s/ ABEC
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LU

AC=BE, AB=EC 2
PR= QL, PQ=LR

= (2)n(1)elslr
AB_BE _2AD _AE
PO QL 2PM PL

AABE~APQL

ZBAE = ZQPL (3)
LA

AAEC ~ APLR
ZCAE = ZRPL (4)

ZCAB = ZRPQ (& (4)./(3))
U“APQR .3/ AABC

AB_AC
2=2" W/CRB=Z/
PG~ pR ~'4CRB = ZRPQ
AABC ~ APQR
AB_BC CA

22-2-_=2 (. AABC ~ ADEF)
DE EF FD

2x-1_2x+2 _3x

18 3xt9 6x

X = 5{4_/:)7

AB =9cm, BC = 12cm, AC = 15cm

DE = 18cm, EF = 24cm, FD = 30cm

AABC ~ ADEF
AB BC AC
—_— = k '
DE EF DF (6L)

AB =kDE, BC = kEF, AC =kDF

AB+BC+AC = k (DE+EF+DF)
30_9

20 x

= x =6cm
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Construction: Produce BA up to L =53
Such that AL = AC

Join CL
L

Proof: In AACL
L3=14

In ABCL
@ = ﬁ(‘.‘AC=AL)
DC AL
= DAIICL (Converse of B.P.T.)
=Ll1=14
L2=13
L1=L2

Hence, AD is Bisector of LA
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2 1y 20,4

A - S

&P (min)-c AABC ~ APQRUEF Uy 1

A

80° 40° 80° 40°
B m C Q 43 R

- P PE:ER-<_PD = 1-6.11 PQ = 5-6DEIQRUAS x> -2

P
D E
Q R
~AABCUi'APQRA-‘¢CA =2.5cm/BC = 2cm<AB = 3cms AABC 23
— G 41§ ADEF-< QR = 6cm.sf

. AB_BC_AC
S DE EF FD

USDEFAIABCU /Sl _4

AFDE ~ AABC (b) ABCA ~ AFDE (a)

AFDE ~ ACAB (b) ACBA ~ AFDE (c)
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B - i

IPC = 20cm<PB = 12cm/l-‘¢QPnAchRnBCuﬁfﬁ}nd; -5

-&E . CR1IAQIe AQ= BQ= 15cm

A
A
B 5 C

BPxPD = EPxPC J2& =cb-c CELABAIDBLACUA Fdnr 6
A

L/})bdj’;’bgf“éqb‘;‘ét‘/ﬁu:wd/1:3/}5@/)}))&9{&)}/’7 -7

e
C- d‘:&""’

~AAPQ~AMCN J&= s S MNLBCAIPQLAC-ABLBC /It Sl -8

A

Q
P M
B _
N C
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Usr i hols
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—e MK (3,2 PEI=Fy
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e S e 615 Lo 6K QU0.x) 41 (4, 0) P U]
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e SEFy S =T U LI B
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(2.5) 2 3L e LI BCD & fini_ Ut (4.2) = 3L AULL ABCEL:
Lune BL PSS L AMBC- Ut

0.2 @ (—2%) ©) (—1%] ® 0.4 (@

-~ do BBl x5 = 03l 2x44 = 0625

d7 @ s © 1 oo o @

— BBl (0.2)1(2,0)¢(0.0) = WL U i ki (]

d6(4+242) @ dKiev2 o e ® K4 @
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Xi+x, =6 ¢« yity, =8
LA
X+x3 =8 ¢ yity;=2

X2+X3=4,y2+y3=0

4L/’U’

x =1 ¢« y;=3

X, =5 ¢ y,=5

A, ) fer ey

(3.-3)C ., B(5.5) ., A(3)

(3,4)D E(4,1) (4.8)
1:1

L& I o b i s F (3

B(.Y.)  F@20) C (% y3) (0-2)

5:1
2D
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17
Lo .
(0 s
a=2
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Edi w16 6 o b
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AB=CD=+/10

AD =BC =410
-4,2) , (-1,0P
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k=87 )t bloy = —2¢ x =3
_‘am:n&{%ﬂ‘aiﬁ (x,y)PLL

3n-5m 6n-2m «
= —— x:—

1y J

m+n m+n
x

X=3y:>g=34,obbfu(b'
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9 3
2'2) =Py
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3 AY

-‘aiﬁ (x, y)ALL
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/?Z‘_*{/ y=—4n x=2
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1:2
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4
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Z e84 6.4ob 3a-4b =0

A(-1,7), B(-5,-3), C(11,5)

5
Co-ordinate of centred (Ea 3)

3618, 34 =
_E Sl
4,2), (6,-2) & (8,-6)
ol Ul bot

=y u(U,V‘/ bLobs

K=1 K=
2

~E e LB P L cA, BC, AB
DO = OE = OF
)0ty = [1%

ﬁ:Ao/ﬁJ«é&“j

2
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Some People Have Curly Brown Hair Through Proper Brushing
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smA——

cos A= —/

IYed _ Z}L‘Uf&')t
) 7
0.4 Zﬁfi}

7

»w Z}LJJ’LQJL
iy é‘Uu
2.4l _ CLU#
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iy C'/LJJM

) __ 7

»F e

:J"; £
cosec O = sitie
0= 1
SCY = Cos 0
cotd = tarlle

B 0}’) = (ko PR K Tangentss! Cosine«Sine:( 3 / Ké/}&) Mind Trick
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L LA sl /B = 000 (S ABCEMR T 5280
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in
tanG=s 0 , cotE)=Cf)Se
cos 0 sin 6
e

cos’@=1-sin>@ »isin’ O+cos’O=1=sin’ @ =1-cos’ 0
sec@—tan’ @ =1/ 1+tan’ @ = sec’> @ = tan> @ =sec’* 6 —1

cosec’@—cot’ @ =11+cot> & = cosec’d = cot’ @ = cosec’0 —1

SRS Ul

ZA 0° 30° 45° 60° 90°
sin A 0 1 1 V3 1
2 2 2
cos A 1 ﬁ 1 1 0
2 J2 2
tan A 0 1 1 J3 ‘j.?';:/"
J3
cosec A u.f‘/u/" 2 J2 2 1
J3
sec A 1 2 J2 2 JIS
NE)
cotA | JES> J3 1 1 0
J3

2 G g 1 | 9 i gt

-3

_4

0° < 0 < o0 Ul e sl

_éfkﬁﬁ(}/e}”ﬂsine = cosO /’ﬁ’

,“é ()J‘”/ﬁu( tan* O+ cot49;LL 5in6 — cosd = 0./
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/';lr“é ()L‘”/,SJ Tan6+ Cot6

Tan20 -3 Tan6 + 1 =0

-é")"‘/ﬁd/ W_cos@ Jy tan O = i/’ﬁl
sin@—cos @ 3

-“é")l’”u;d/ 3(x*— iz) P i =cotf »3x = cosece/ﬁi
X X

_“épl’”u;d/xz + Y29y = acos@lx = asine/ﬁ

_“é(}‘”;ﬁd/ 4+4 Tan2A?LL cosA=% A

S5 9secA — gtanA
_“é/;u;ufdﬁd/cotefsece
_gfg (}L‘”;ﬁ J b2x2—a2y2?+ y=btanb <x=a sece/ﬁ

. - 1+tan?0 . 4 -
SE s —— e tanG:g/ﬂ

1+ cot?6
- 2
b p L an’0
1+cot?0

Cosec?0 — Sec?d 1
ctan = — <>
Cosec?6 + Sec?0 J3 T

(CBSE-2010) _E S

,“épj‘”/ﬁd/tan29+cot29;+ \/ECOt ’0 —4cotO + \/5 =0 /';’
w » 9Sind —4Cosb ., z
_érhﬂufu

55ind + 4 Cosg * dtand—4 =01

I‘a/ﬁd/ 3tan20-3sec20+4
0 @iv) 1 (iii) 2 (ii) 3 @)
= Cot6?4¢CB =12cm 4/ BD = 3cm, AD =4cm /’/’uffdﬁ

12 13 5 12

13 @ 15 © 13 (b) 5 (a)
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ILL//éJx2+y2;+ y = 3cos0 — 4sin® s/ x = 3sinB + 4cosO /’/’ -18

49 (iv) 7 (iii) 45 (ii) 25 (1)

- - . a z
B sech+and e sinf=—-S1 _19

a+b - a+5 ]
b (i) a_b @)
bta bra
h—a (iv) P (iii)

-t i o G 19 | 1 s
A

Y3

sec'f—sec0=tan*O+tan20  _20

1+sin@

—— =tand +secd 21
1-siné

X2—y2=p2- qziéca; &Yy = p tan + g secOsx = p sech + g @andJ 22

1 ) .
tan ¢ == 1 2 U9 7sin0 + 3cos?0 =41 _23

- - . 1 -
~E B BaATr coS(A+ B) = —usin(A-B) = — 1 24

_gfg(kﬁﬁd/cosei"‘asece + tan® =5/’ﬁ’ =25

« ccosect4d+1 . z
SRS T kscota =4 226
* cosec’4—-1

_gfg ()J“”/ﬁd/ tan30 + cot39;‘Ltan9 +eot0=0J1  _27

~,,é(ﬁj"”hsd/tan9;+ sin® = cosO = /2 cos O Ao
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‘grmw AC/BCie— ZACB =30°31 AB = 5cm «£B = 90° U~ AABC
(CBSE-2011)

LSin60"_, = g

Cos60°

(CBSE-2014) Cosf_, Cosl__4 figmbuid o
1-Sind 1+Siné -

0<90°

(1T oy i | G e 1 e |92yt

tan 4 +sec4 -1 1+sin4
tan 4 —secA+1  cos A4
1 1 1 1

secx —tanx COSXx COSX Secx + tanx
tan © cot ©

+ =1+ tan O + cot O = sec O cosecO + 1
l—cot 1—tan06

(sin® + cosecO)? + (cosO + secO)? = 7 + tan20 + cot?6

sec A(1 — sin A)(sec A + tan A) = 1

secO + tan O = 2x or ifégf,b@nsece =X+ L/ﬁ
2x T 4x

c052 0+ cos4 0 = 1écab‘;nsin9 + sin20 = 1/'/1

P2-1 - z
cos0= 5 f{gc_v L‘,"}JLLP = cosecO + cote/'/’
X2yxt = 12 ’“Lu;

Z=rsin ¢, s y=rcos0ccos[3:x=rcosocsin[3//l

,(“é -k
2sec2x — sectx — 2cosec2x + cosectx = cotdx — tantx

-:ér)l’”/,sd/ sin1%9 + cosec!99 ;‘Lsinﬁ + cosecd = 2./
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w“ " 1 -~
-;?/()"DJJJ cosecOr cosecO—cotO =§ Ji
,J/LVS},; Cosf + Sind = \/ECOSH/(!

(CBSE-2015) Cos6 - Sinf = /2 Sin#
_“é(}l’”/ﬁ

tan 260° + 4c0s245° + 3sec?30°+5¢0s290°
cosec30°+sec60°— cot230°

(CBSE-2001 ©) a Sin@ —b cos@=n sl acos@+b Sinf = m/’/’

(CBSE-2012)

a2+b2=m?2 + nz,'/:écz;b";

2| G e 19 i Jui 0

(1+ ! j(l+ ! j— !
tan” @ cot’d ) sin’@-sin* 6

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

(1 + cotA + tanA) (sinA — cosA) = sinAtanA — cotAcosA

f’% u;?ﬂsece + cosecO = nslsin® + cosO = m/’/’

n(m?-1)=2m

\/8609—1+\/5609+1 =2cosec: S5 o
secO+1 \secO—1 -
:gf;(u_v,t"

1 1 1 1
CosecO+CotO® Sin® Sin6® Cosec6-Cot6

é . Cosa:n ’Cosa:mﬁ
- g s T s g

(m? + n?) Cos? B = n?

Sin26-2Sin*6
Sec?0= -i’.. .5
2C0s'0 — Cos?0 Sl
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$in®@ + cos®0 = 1-3 sin?0 cos?0 f“écfb‘

cotO+cosec -1  sin6

2,(:4{:/.?

cot®—cosec O+1 1—cosB

(CBSE-2020) tanf +cotO =1 éfg,,v}n sinf+cosf =3 /7

cot A —cosA

(CBSE-2020) cotA +cosA

=sec?A +tan?A —2sec Atan A s .

sin@—2sin* 0
(CBSE-2020 Basic) T —tan@ S
2c0s*0—cosf <

1 Z
— /I
>/l

- BE BAIATASBA O<A+B<90°  COS(A+B) =sin(A-B) =
m2-n*=4/mn “éab";}’z tanf—sin@=n . tan®+sinf=m /]

(CBSE-2020 Standard)
P (B +m?+3) = 1LJSEE ek
m = secx — cosecx/s! 1= cosecx —sinx/'/f

l+secO—tan® 1-sin6 !
1+secO+tan0 cos@ T =

(CBSE-2020)

(I+sinx—cosx)* 1-cosx

= Sk

(I+sinx+cosx)> 1+4+cosx 7%

sinO 24 sin O

(CBSE-2019)

= N u:/;b"
cotO + cosecO cotO —cosecO **

_“épl’”/ﬁ;MMan 0= 3/ff

4sin@ —cosf +1

(CBSE-2018)

4sin 6 +cos 611
tan9+sece_l=Sece+tan9‘fé¢w
tanO@ —secO +1 &

* + + = [k
1+sin?0 1+cos?0 1+sec?0 1+ cosec?d ‘f“é“'ft
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tan 30 cot30

+ =secOcosecO—2sin0 cosO S5 o -
1+tan20 1+cot?0 f"{bd 69
. 1 -
fé_qwacosec924x+ﬁ/’/¢ _70
& - X
cosecO+cotO =8xor—
8x
sl e
2 2 45° 1
7 4 3 3
2 6 l 5
a . 3 .
2 p2 8 @ 7
a . 9 .
J1+cot’6
0° .10 _— 9
cotO
2 16
tan2@ 12 9 11
10 L
3 .14 5 .13
-1 (ii1) .16 C .15
a .18 a 17
P b+a
L LS Lynly 22 s, i) 9
A=45° B=15° 24 SIS ool S lud 23
17 26 cosf = el 25
8 : 13 '
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JV2-1

60°

cosecO = é
3

.28

31

41

43

Sl

.55

2

BC = 5/3cm (AC = 10cm

B3

cos0+sinf = \/ECOSQ

.y
1+2sinBcos @ =2cos? 6n

=2sinf cos @ =2cos26-1

(cos@-sinf)2 = 1-2 cosfsiné

& S)E6 (e ols

,gfg C’uﬁ(lé/’/ph” n2ss/ m?2
_g//u:LHS£/'/()L‘” n2ssl m?

2

3

sinf@ + cosO = \/§

-:L}’(Jn,g"u:cos szfsinébrtan(%cotﬁ é"}l’ﬁug Jsinﬁcose L/d/

LHS =

sinB(1 —2sin?6)
cosB(2cos?0—-1)

égf/@j 1=sin26 +cos?6

1
cos(A+B)= 5 =co0s60°

=A+B = 60°

1
sin(A-B)= 5 =sin30°

27
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42

44
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A-B =30°

A=45° B =154, S F

g//uﬁLHSL/‘/’)’”/ﬁJ n2,sl m?2

gCU:RHSuSu( n /sl m
2

3

-é J W16 sin20 =1—cos26/)l-§ J“ K cosGu’sinG/ cosecO s/ cotd

_:éJL»VlK secO =+/1+tan?0 -;jfr:wccose /L?..«»JA!DMP

13
_u'.
(11 _1#)
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-“&}'( "51"”//30( tan*d + cot*0 ;‘atanﬁ +cotd =1
- , 1. 5 -
'..&:"(1”1’///-’0( S(x _F) e N =tan6 _i5x = secd 1
/,5(5/ (Cos?A + Cos*A) v SinA+Sin?A = l/rf

1

3 (d) 2 (c) 2 (b) 1 (a)

w » 5sin@—-3cosb .. p
ydod 0 = |
Sk s S D2 cosg Stand 4

- #5( 55in6 — 3056 Fe_3sind + Scosd = 5.1

(Sino+cosa) (tanol + coto) = secOi+ cosecA “&{ o
sin @ 1+cos@
+— =2cosecl A
1+cos@ sin @ -
-2
cos A sin” A .
=sin A+cos 4 Iéc_v,b"

1—tan A4 _cosA—sinA

tan0+secf—-1  cosd é ;
tan@d—secd+1 1-sind -
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22
36cm = 7X7+14 Tr+d=

(3{14:/5 ¢« r=2 JK’ = 2Tr = T2
Bk = %Y,

2r=a
a
r=5
2 2
% = nx%: ,;"/KB//’)
" Ir Ixmr? 0 2
&, — = = XTr" = 5, ¢ X2Tr —
K = o 7 0 #7360
7000 11x1000x7x100 o
a 2x22x%x25 4
r=l4cm &= T2 =616
88cm =2Tr = L5
B = 2%,
r=3cm
Otem? W(3)2 = W= L
SOCm:/'S R =25cm == TUR? = TUr 2 + TUr 2

22
220cm = 2)(7 X35 = omtr

220
0

&%,

55cm =
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90°=6

3025cm? = 55x55 = LEC,

0 0
——Xx2Tx6=37 = — =]
360 360 ™

9 2
—XTtr
360

2 2y 2
r=—r &< =—
' 3* 2mn 3

o (2]
"2 ~ 12 . .
4.9 — 9 = 3 = TU"] Zb“/“f)d/u}i’/

7"22 7"22 757"22
21r —r = 37
r=7

22
27l:r=2><7>< 7 =44cm

nd, 100 2y S
- — ——

TCdz 140 27‘[}’2 7

25wy

9= 7 =7

210X22X6X6 (w35=u§11:55c11:20)
— Cm2

360x7

210°=96

HE5E,280
FE=E 12474
10.27 cm?

llr:lxlxr
2 2

2Tr
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[ = i><2Tcr
360

5w =i><27t><10

360
0=90°
PPt 1 IO
Jl{l\/i =/3L/3
SKIE, 1= 1x1 = 368,

z nx—zxﬁ—nrz— 1%

7= 5 ) = = P60
1122

7 Tx2

11:7 = ,}/K&/ LIV

HE=E 154

< 2nr L2
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1 7711011 1
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3 . .
%az = KLl U UlSsla

2
a .
| = | = L6
(2) :

V3
\/S:TC: 4 :cw:“;

a
T

5
— - X —

360 18
0 =100°

20cm + 14 cm + 20 cm + 7

22
20+ 14 +20 + 7><7

=76cm

60x2x22x105 0 < w“
= X 2TF =
360x7x10 360 L}l’f)d/u”,

32em=105+105+11 bl

llecm =

0=7x15=105

/= i27rr =44cm
360

Length of lace =/ +2r
=44 +48 =92 cm
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[+ 2r=,bt,¢K/"~p
[=258-12.6 = 13.2cm

41.58cm? = ,};K/"?

d = Diagonal of square

d = Side2 = 82cm

r=42em
Area = tr? = 32mwem?

Diameter of circle = side of square
sr=4cm

\_

Oxmx36x%x36
360°

54T =
0=15°

%x%cr: éu

£x2xnx36:
360

3n=

=35

=36

=37

=38
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_210x22x5x5 O 2

R
360x7 360 . T A
45§cm2
B 6
240 2% 22%35
bem =~ Tx10 O+

146+35+35 =0 OAPBO

21.67cm =
KA = (- )
&ALk 2P = m{(1502)% —(1500)*]x 20

= 3.14 [(1502)% — (1500)] x 20
= ¥ 377051.2

27r = b{l{%éftx

2x2>< 30 =
7

188.57cm =

18857 140X 60 .. - ..
1001000 ~BdE

15.84 km/hr =
ixm’z _,','/g/bgi_};
360 S i

£x3.14x4x4 =
360

4.18cm? =

30
o344 - SN

46.1cm? =
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1 1 .
5% il xQ sl = Fgeds

%ABXOC:

l2r><r=
2

36l e =
Grazing Area of Goats = 2x Area of Quadrants

:2x%x1.4x1.4x%:3.08m2

Grazing Area of Cow = Area of Circle

:%XZ.IXZ.I =13.86m?

Area which cant' be grazed = Area of square — Total Grazing Area

=64-16.94 = 43.06m?

70.65 100x314 x
100 ~ 360 x100

7065 %360
”=100x 314
7 =9cm
Dist. by min. hand in 1 day
= 24x27r
Dist. by hour hand in 1 day
= 2X2Tr
Total Dist. travelled by tips of both hands
= 24X2T7r + 2x2Tr

=1056+44
=1100cm
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2mr? =56 2
2x3.14%x20x20=
2512 =

2512x 1.25 = &
33140 =

Length of chord = Radius

-+ Angle of sector = 60°
0
Area of sector = — X 772
360

8
—cm

3

Area of seg = Ar. of sector — Ar. of triangle

8n\/§2

3 4
:(8—7[—4\/5)01%2
3
)/k{/ﬁ‘?—ﬁ/t{w :,}/Kdﬁ

120 272 % 21x 21_441\/*_

360
(462 = ﬂf)
%(88—21\/5) cm?

0 .
—— X271t =
360 < =0
45 2X22Xr
360 7

r=14cm
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2r=2r+ 16.8

2x2r—2r:@
7 10
SEmRC
7 10
2r(§) 168  168x7
7)7 710 T 10x2x1s ">0¥m
0

[=——xQ2nr
360 ( )
22:£x2><2><

360 7

Length of pendulam = 28cm
T + T = 130 = 1+ 15 =130 —(1)
r+r, =14—2)
/?éujd/rl e a(2)lsls
21328 1,+66=0
ri-141r,+33=0
r, =1lcm 2 r| =3cm

rp=3cm » rp =1lcm

616

2= m = r2=1.96 = 14m

22
8.8m:2><7x1.4:2m: L¥

572 -
65 = gz ;wJu,/Q
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Grazing Area of Horses

= 180% 22 14y = 308m?
360° " 7

Area of triangular park = %x 35x 84 =1470m?

Area which can't be grazed = 1162m?
Grazing Area: Area can't be grazed
=308:1162

=22:83

Rz+2=116 (1)

R-r=6 (2)

Square both sides & solving we get
2Rr=80 (3)

Adding & solving (1) and (3)
R+r=14 @)

Solving (2) & (4)

R =10cm, r =4cm

Angle made by minute hand in 1 minute = 6°

-+ Angle made between 3 to 7 = 6°x20 = 120°

Area = inrz =462cm?
360
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(i} Y j,

(Surface Areas and Volumes)

:Guﬁﬂﬁl
gl L:'?»G/é,d/wc,%ﬁu,mgu:“&ﬁuf (Cuboid)led aaS 1

h

I
ek = Qb = B35 1= GLAtL

lxbxh:ﬁ
2h(l+b)=§;(i/:s,»f

(b + bh + hl) = ,.Lf’f
A B AL S 2 by aaSa 2

o

4

o

a :Jl{}l:é’j}gzéyuﬁb‘,ﬁ(
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a3:f€

4a = J/K(ﬁmf

6a? = )'/f/‘_f

6Lt S AL L QLU Aot Un 2108 JE31 G +(Cylinder) A g

By -y
TN
\\\_.,.//

h

=

wh = (;

2nrh = s (ﬁmf

2 (r+h) = )’/f/ ‘f

Jl::)l = hnysﬂ =r

240 gl M}@f
R=Fidlsl

r =/'3J-43&)/,Cl

h= ij}l

RR -k = £

2R +rh = J6 5/.5

2R + 1) b+ 2R —1?) = ,?/f’ 1

(@)

(b)
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27rh (i) — (9
1
gnrzh i) «
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312

2r (R +r)

2r
12cm

14cm

(v)
(vi)
(vii)
(viii)

(ix)

(ii)
(iii)
(iv)

(v)
©
(D)
©
(A)

(D)

(B)

462cm?2

16 :25

3:1

1lcm

3:1

16x12x10 -
240 = ———— = sIf A

2X2X%X2

9em = 3729 = A

9cm = ijﬁlu(b}g"/.cq
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dem= Y6a =FH A 17
- dems! 4cm:80m_.<{"ﬂQJ[{}U}’JU’%‘JUJL}J&
2A8x4+4x4+4x8] =,§/f’gﬁ?¢(

160cm? =
-18

[=~r*+h?

=17

2mrl =%
854.85cm? =
7r (I+r) =90r -19
/=13cm

h=~1?—r?

h=12cm

,ujxcm/}‘ﬂ/)lébfﬂd;bpltt =20

176
——cm3 = Al
—emt=
176 22 )
—=—XX“XX
7 7
x3=8
x=2cm
d=4.2cm, r=2.1cm 21
h=42cm

Vol.of cone :énrzh

Vol. of cone = 19.4cm3 (approx)
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radius of sphere = 3cm

Vol. of sphere :gnﬂ
=113.14cm3

AR A e

22
15% 11 x 10.5 = 7><(10~5)2xh

Scm=h
4 3
ETCR ~ ﬁ
4 s 27
3

= R3: ¥ =64:27
Rir=4:3

4mR2: 472 = R%:2
(R:r)2=(4:3)2=16:9

zﬁﬂ?b’};} x2+(%{.fob;;’f"”=(%gb'@

o 24cm ——> T

le— 9 cm —»|

18480 cm3 =

JANS

Radius = 7, height = r

Vol. cyl: Vol. cone: Vol. h. sph.

mr3: lmf3 : an3
3 3
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3.5
cm

Y

N3

L 3.5 om

3.5

i

cm

»l
»

[P
<

W | N

l: l:
3
=3:1:2
13em =20 3.5~ 3.5 = Jiafz151
62§ S adx 2 + A6t = 6P

2x3x2(3.5)3 +2><(3.5)2 x3=
3 7 7
1
6806(;1113 =
r=32cm
h=120cm

Area covered in 1 revolution
= C.S.A. of roller

=2nrh

=24137.14cm?

Area covered in 500 rev.
=1206.86m?

Cost of levelling = Area x Rate
=% 1206.86x0.3

=% 362.06/-

+h = 37

2nr (r+h) = 1628

r="7cm

h =30cm

Vol. = nr*h

Vol. =4620 cm?
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5 &7 RS <
196.25 cm?® = 3.14 x(z) x10= FEEC
Aiolam — Aoy s = S
3
196.25—%><3.14><(§) =
3 2

163.54cm3 =

r=6cm, R =8cm

S.A. of vessel = 2nR? + 27112 + w(R?>—12)
=7x228 =715.92 cm?

Total Cost = S.A. x Rate

=% 3579.60/-

r=7m, h=24m
[=25m

S.A of tent = wtrl
= 550m?
Area of 10 tents = 5500m?2

Total Cost = Area x Rate
40

=Area x ———

2
=% 1,10,000/-
r="7Tcm h=l4cm
1=~/245 =15.65cm
S.A of remaining solid
=T.S.A of cube + C.S.A — Area of circle cone
= 6a? + mtrl — 2

= 1366.3cm?
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8°mT 3.14 x (122 220 +3.14 x (82 x 60 = ,ZKJJJ 34

60 cm

111532.8 cm3 =
T 111532.8 8 Kk N
$XTJg00ke = UM
220 cm
892.2624 kg =

- remPBIEoUbs FLL 35
Searemndatins ZL
Fe Ll Jiy
Ebub FLESTT x 10 = F6iani

IOXBer x4r+§nr3]=n(6)2 % 15

r=3cm

r=3cm =36
S.A of article = C.S.A cyl. + C.S.A h. sphe + C.S.A cone
S.A =27nrH + 272 + mrl
= nir QH+2r+])

= 113 2046+ /58 Yem?

S.A of solid = C.S.A cyl. + 2 area of Ring + 2 C.S.A cone =37
7
= 271'(5)( 15+6.5%x0.5+15)

:>2><2><70.75:ﬂ
7 7

= 444 .7Tcm? (approx)
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22 7 22 (7V
2(I5x 10+ 10x5+15%x5) +2 % x§x5—2x—x —| =

V= lnth
3
3V

R2="—
rh

)

C=mR1
C2=m2zR2 2
C2=n2R2? (h*+R?)
\Y% Vv
e+ 2
rh Th
_3n*V(mh*+3V)
- 2h?

C*=nr?

C2

3Pk +9v?
T

1001 .
6 cmd = ';KA_)L{

) (7)3 1 2 (7)2 1001
—X—X| = | +=X—X| = | Xh=——
377°\2) 37772 6

h=6cm

CZ

2
2><7><(%) = IS AL W

=77 cm?

2770=7Tx10= &IE_LI_E

8P G
It + 3K E S TR 5K 7102
7

7 2

583 cm? =

=38

-39

-40

Mathematics-X



A6l f i o) adi o ioiit = KL

22 P+ 22 21 x T+ 2 (217 12 =
377 307 7

218.064 cm3 =
175 cm = J(14)? + (105 =3

1034 m2 = 2x%x3xl4+%xl4xl7.5:@f/{¢,§

382720 = 1034 x 80 = = J &
<R 1 %’f’@/’sﬂd/gpﬂ&uﬂ{;’?’égﬂt
88 cm? = J}Ku,?jéu}’d,/&u;wdﬁg

88 = 2x%xl4x[R—r]

()— 1=R-r

176 cm3 = f Kol S
176 = 27—2><14><[R2 —r2]

4=R2-r?
4=R+r)R-r)

(2)——4=R+r
1 SIH @)t
r=15cm,R=25cm
-3 cemal 5 cm%’f’@}s&;/ﬂ/)’d/z@éu’f
6cm =95 3.5 = Asifbs ¥
2 22 1 22 5
§x7x(3.5)3+§x7x(3.5)2x6:f{wﬁ
166.83¢m? =
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10.5cm = g
2

2 22
21 ——x—x(10.5)* =
) 3757 (10.5)

= B_idk S id
,f KJﬁLné’,(}“g

6835.5cm3 =
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(d) 12

(c) 21

15 Patients

m=2

(b) HCF (36,60) = 12. Thus fruits will be equally distributed among 12
guests.

(a)  each guest will get (36+12) = 3 apples and (60+12) = 5 bananas.

HCF (36,42,60)=6. Thus fruits will be equally distributed among 6 guests.

each guest will get (36+6) = 6 apples, (42+6) = 7 mangoes, and

(60+6) = 10 bananas. Thus each guest will get 6+7+10 = 23 fruits.

(a) >0

(©) X2+ x -2

Putx=-1toget'’k'=5

o+P=7and ofy =12

1/o+1/B(o+B)/ ap=7/12

(c) 'a'is a non-zero real number and b and c are any real numers.

(d) x2+9x + 20

k'=1/4

k(x2+px - 1/p)

(b) 65, 55

(a) 55

x+4y=315

380 cubic units

(dx+ny=16

(©)x+4y=22

Put x=% 10 and y =33

for Ayush x + 6y = 28 and for Sonali x + 4y =22

(a) 2(y+5) km
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(©)y2+5y-500=0
speed = 20 km/h
time = 16 hours

(a) 60—2x
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x2-30x+125=0
width could be 10 m or 20 m
(c) 1300 units

(b) 1400 units

an = 600 + 700n
38500 units

(b) 30m

(c) 30, 50, 70, 90.....
410 m

4400 m
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(d) 27m

184 m
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(a) 240cm
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T
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(c) 14.34m
(c) 33.7m
19m

10.2m

(b) 20m

(d) 17.32m
30m approx
34.04m

(c) 1136.4km
(c) 1937km
8385.7km
45°

(d) 120m

(d) 107m approx
107m approx
214m approx
(b) 120°

(b) 60°

60°

60°

(a) 7Tm

(b) 5Sm

3m

20m?

(b) 8.5cm
concentric circles
132cm?
505.20cm

(a) 84m?
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(b) 90°
9.625m?
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(b) 8.5m

(a) 2800m?
Rs. 11407
17587.5m3

(c) 84msq.cm
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