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General Instructions:

Read the following instructions very carefully and strictly follow them:
i.  This Question paper contains 38 questions. All questions are compulsory.
ii.  This Question paper is divided into five Sections - A, B, C, D and E.
ili.  In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19 and 20
are Assertion-Reason based questions of 1 mark each.
iv.  In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2 marks
each.
v.  In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3 marks each.
vi. In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrying 5 marks each.
vii.  In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks each.
viii.  There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3
questions in Section C, 2 questions in Section D and one subpart each in 2 questions of Section E.
ix.  Use of calculator is not allowed.
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SECTION-A

59 @E ¥ FgRFwedId T (MCQ) ¥, TedF T 1 37 1 ¢ 198 Rhed H7 Iara Fifare
(2T 1 - 92T 18)

This section comprises of multiple choice questions (MCQs) of 1 mark each.
Select the correct option (Question 1 - Question 18)

Q1. Ife f(x)=xtan ' x AN f 1)aRTeR G141
If f(x)=xtan"'x, then f (1)is equal to :
n 1 m. 1
@372 ®) 32
n 1 m. 1
@47 @ =3
Q2
h 2 .
¢ f(x)=sin"'x+cosx @ Uid & :
Domain of f(x)=sin"'x+cosx is
a R ) (-1,
(c) [0,00) (d) [-1,1]
Q3 |3 # R@w 0 ®eled H ggAIfAT |
Identify the function shown in the graph.
™Y
XI -1 (@] X
Y’
(a) sin” ' x (b) sin"'(2x)
(©) Sinl(%) (d) 2sin”'x

gitearfaat & faw:
. |-11
wmmmm[?gl TR
For Visually Impaired:

. . . .. -1 1.
Inverse Trigonometric Function, whose domain is [? s 5], 1S :

(a) cos 'x ) COS—l(%)

(c) cos '(3x) (d) 3cos 'x




Q4

Helel f(x)=10-x-2x" O ART W THAT § 98 ¢ :

A function f(x)=10—x—2x" is increasing on the interval is :

o [~

o =3

o]

o]

Q5 | afg A FIf 4 w1 FeT 3Tegg & T |adj Al=27, @ A (adj A) STER BT
If A is a square matrix of order 4 and |adj A|=27, then A (adj A) is equal to :
(a) 3 b) 9
(c) 31 (d)9rI
Q6 f(x)=x’—4x+5 CEIRY gReT™T ®eleT f:R—R
(@) ThaT & R 3TeoIeHh 6l & (b) 3BT & T Tehehl oTel g
(c) Tshehr IR 3<BIesh gl g (d) o &f Toherl § 3R oT & 3<oIeh
A function f:R — R defined as  f(x)=x’—4x+5 is:
(a) injective but not surjective (b) surjective but not injective
(c) both injective and surjective (d) neither injective nor surjective
Q7 0 r -2 o
aRIFEA=|3 p ¢ |vFRAIEEARTE a7 A g
qg -4 0 p
0O r -2 +t
If the matrix A=|3 p t |is skew-symmetric, then value of 9% s...
p+r
q —4 0
(a) —2 (b) 0
()1 (d) 2
Q8
C95670 sm67o FTAAL
sin23” cos23
Value of the determinant C?S 670 st 670 [
sin23” cos23
(a) 0 1
)
J3 d) 1
3 @




2 15

Q |IfTA=[-3 4 7]|1 o, A ATARE:
ch4 -1 8
2 15
IfA=[-3 4 7|| 1 0 |, thenorder of A is:
-1 8
(a) 3%2 (b) 1x3
c) 2x2 d 1x2
Q10
300
TG0 2 0| T skl BT :
0 05
300
The inverse of the matrix |0 2 0| is
0 05
00 3 [ 1 '
@ |0 2 0 3 00
> 00 b)|0 1 0
)]0 >
0 O 1
5
[ 1 ] -3 0 0
3 00 @[0 -2 0
0 -1 0 0 0 -5
©@1° 7
0 0 -1
5
Q11 T HToT 81917
The value of(Zsec_12+sin_1%) is
L 5x
(@) 6 (b) 5
77 @ 1
(©) 6
Q12 sin’x &7 cos’x & TTUET 37dholol §
Derivative of sin’x with respectto cos’x is:
(a) tanx (b )-tanx
(c) cotx (d) -cotx
Q13

=

— dx SR E |
e

X

dx isequal to:
1+e>

(a) tan '(e*)+C

(b ) sin"'(e*)+C

(c) cot '(e")+C

(d) cos '(e")+C




Thy=x,x &Tx=0dUTx =4 T O &1 HI & T%hocl (TN SHISATH ) & :

Q14 The area( in square units ) of the region bounded by the curve y=x, x axis , x=0 and x=4 is :
(a) 16 (b )38
(c) 4 (d) 2
ars (d9V o [d)
3qehol HIAIOT 5x e +3 | o0 <l ShITE TTAT Tl T T1ITh &
X
d'y\ .[d'y)
The sum of the degree and order of the Differential Equation 5 Xs(d_él-);) +3 (d_}:) +9 =0 is:
X
(@) 3 (b )4
(c) 5 (d) 6
Ql6 gfe f x*sin*(x*) cos(x*)dx = a sin®(x*) + C, A a’ SIS BT :
If f X’ sin4(x4)cos(x4) dx=a sin’(x*) + C, then’ a ‘is equal to :
-1 1
@ 75 ®)55
1 1
© 3 @ <
Q17 | 3/ashel HEUT xdx+ ydy =0 T §oT Ueh IRAR T Tl [elcd T ¢ dB &
The solution of the differential equation xdx+ ydy =0 represents a family of :
(a) ¥t @Tg straight lines (b ) Rae™@ parabolas
(c) g9 Circles (d) d¥gw Ellipses
Q18

31dehel HIAIOT Z—yzycotx ,, y=1 when x:% I T fafse gor g :
X

A Particular solution of the differential equation Z—y =ycotx ,y=1when X :% is:
X

(a) y=tanx (b) y=sinx
© y= 2 N (d) y=cosx+1

n
A NFYT-FROT IR T A

fArafaf@a geat & sf@fFya (A) F 91€ FROT (R ) I =1 § | _afaf@a Reeut & 9 a@@
fasheq 1 geama FfFT |

(a) ATYT RAM T E 3R R, A AT =T )
(b) ATYT RN T § W R, A f T A=A ¢t ¢

() AFT§ R R FAT R
(DA MITRT R TFF |




ASSERTION-REASON BASED QUESTIONS

In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.

(d) A is false but R is true.

19 -
Q IAFU (A) : sin 1(sin3?”),2?”a:a1m%|
Assertion (A):Sin_l(sin 3?7-[) is equal to 2?7-[
& (R): elel f(x)=sin" ' x &I HET AT @ A TRAT l_T"_T"] g
Reason (R) :The range of principle value branch of the function f (x): sin 'x is l_Tn s _Tn]
020 INAPRYA (A) : AT Z qUiichl T AT § U ool f: Z- Z, ST f (x )=7 x+1 V
x€z GaRT IRATVT § , THHI -37<BIeh ¢ |
Assertion(A) :Let Z be the set of integers . A function f: Z— Z definedas f(x )=7x+1V x€z
is a bijective.
T (R): I8 Bl SiT Thehl AT 3TToTEh $ § ,Teheh -3<oIeHh BldT &
Reason (R): A function Is a Bijective if it is aboth surjective and injective
’ El's';a"f( Section B)
§W @3 # 9T AT oY 301 a1 WA ¢ YcdAF WA 2 3(F 7 ¢1This
section contains S Very Short Answer (VSA)-type questions of
2 marks each.
Q.21 a1 T
(a)tan | tan (—1)+§ I AT AT HITAT |
Evaluate tan(tan_l( - 1)+%)
3Jdr /OR
(b)WeleT  f(x)=cos '(1—x°) &1 Uid 3R IR AT RS0 |
Find the domain and range of the function f(x)=cos 1-x%)
Q.22 @) I¢  tan '[x’+y’]=a® & ar % AT HITAT|
() If, tan '[x’+y’]=a®® find % .
3HYar OR
@) afg x'=y* ,ar % AT FIfAT |
Y— X dy
(b)If x’=y" thenfind —
dx
Q.23
3Tegg A:[; 2]ﬁwmwwmmﬁm$w¢wﬁmml
Express the matrix A 2[3 2] as the sum of a Symmetric matrix and Skew - Symmetric matrix
Q24

gesu fFd  f(x)=tan'(sinx+cosx) W[O,%]ﬁ?ﬂﬁﬂlﬂw%l

Show that the function the function f (x) = tan_l(sin X +Cos x) is is an increasing function in

&

Q25




@S HI / Section C

3H @3 H BF : TY 3T Tl WA § Teddh W 3 3 &1 ¢
This section contains 6 Short Answer (SA)-type questions of 3
marks each.

Q26 | Sirg HFFT FRFRW R=((a,b):asb| ZIRT IRHINT HIY TaJed , HHIHP & W]
FATAT R |
Show that the relation R on R defined as R={(a ,b):a\< b} is reflexive ,and transitive but not
symmetric.
Y41 /OR
ey fFTfF vad f:R—-R S f(x)=
3R 71 € 3eeTeE B
Show that the function f:R—R definedby f(x)= 1 V' x€e R is neither one-one nor
X+
onto.
Q27 | ()3Tt FHIIROT ydx—(x+2y’)dy=0 HITIH gel ATd PIAT|
Find the general solution of the differential equation =0 given by ~ ydx —(x+2 yz) dy=0
Y41 /OR
(b)fF=T 3Taher FHOT x’dy+y(x+y)dx=0 I gel HIAT |
Solve the following differential equation
x’dy+y(x+y)dx=0
28 o 2
Q Iy y=e’ x, 1<x<1 ,arcafsrfF (1—x2)CCII—}2/—xZ—y—25y:O
X X
__ 5cos! d y dy —_
If y=e x , 1<x<1 ,then, show that (1—x ) —25y=0
dx’ dX
AY4r/OR
B dy log x
I V=" A Reg fFT fE 7 31 : x=e T ST AL AT HITAT |
: X (log(xe))
dy _ logx
If x’=e" 7 prove that 5~ dx (oo wo2 and hence find its value at x=e
(log(xe))
VP | i, [ XS g,
1+cosx
Find: f X+sinx
1+cosx
Q30 1
J~ 202551.nx+2026c05xdx T =T 37T T |
) sinx+cos x
Evaluate f 2025 sinx+2026 cos x dx
sinx+cos x
Q31 cosx —sinx 0

IfEF(x)=| sinx cosx 0| & Rgy MAT & F(x).F(y)=F(x+y)
0 0 1

cosx —sinx 0
IfF(x)=| sinx cosx 0 [ then prove that F(x).F(y)=F(x+y)
0 0 1




¥s 31 /(SECTIOND)
S TS H I &Y 3T arel YT &1 Ul 9T 5 37k FI &l

This section contains four Long Answer (LA)-type questions of 5marks
each.

Q32

AT NTAT A=R-{5) 3R B= R-{1} | GIRT IRHATNT Helel I AR HITIT| GABT 7o f Tepehl
3R 3TIEE B

Let A=R-{5) and B= R-{1}. Consider the function f:A-=>B , defined by f(x)z x=3

xX—5

. Show

that f is one -one and onto.

Q33

2 -1 1

RA=|—1 2 1| ATTRTHRFCRF A’-6A°+9A—-41=0 § TUT SR TgTIAT
1 -1 2

a A FaRfET

2 -1 1

-1 2 -1

1 -1 2

If A= , Verify that A>~6A’+9A—41=0 and hence find A~ .

Q34

TATHAA & TART A TH  25x°+16 y° =400 GaRT IRECE &1 T &TTHel AT Hhifav|
Using integration, find the area enclosed by the curve 25 x°+16 y2 =400

3y¥ar OR
(3cos x—2)sinx

Find [ dx

e 2
5—sin“x—4cos x

A A | (3cos x—2)sinx i

.2
5—sin“x—4cos x

Q34

d (xy) = x(sinx+x) & g IS |

aqaao—omﬁao—wry+a

Solve the differential equation: y+ ;_x( xy) = x (sinx+x)

34T OR

4
x=1, y=0 % TV st weitamor xe"—ysin(%)+xd—ysin(%):0 1 faferse ga ATa

dx
T |
ylo)=1 :

Find the particular solution of the differential equation

y
X o (Y dy .y _ I
xe ysm(x)+xdxsm(x) 0 forx=1,y=0

Q35

[ (Vianx++/cotx) dx = FfT |

Evaluate

J.(\/R+ cotx ) dx

) @S § (Section E) )
T ITUTR /AT /&THAT 0T HEqTA / TAHAT Y ThIFd SIS
9T
Source based/Case based/passage based/integrated units of assessment
Questions

Q36

Teh Ul H Teh AR RUIEIT HIAT B & T8I Tedeh hHaRT Ueh (GRS Jaeeh &l RUIC
AT § | HaY R et & o Raiféer geer & afar &, 516t (X, Y) € R § afe sy X
Yt Y 1 RUE aar gl

AFafai@a e gaer few are &




SHHAN A JaEe B T RUIE HTar g
- HHTR C Y9 B I RAIE HTar gl
- HEIRY D Y& C & RAE Far gl
- AT E Y&k D 1 ROIE Har gl

U 31Tehal Sl 3TN hleh eIl AT U2l o 3T SIToTT:
1. FIT g 9 T &7

z.armugqia‘trwﬁa%‘?

3. (a)FT TE TIY ThHb g7

3rear
(b) FIT Ig HEY Teh Tholel I GTAT 67 391 3R 1 AT gy v

company has an employee reporting structure where each employee reports to a specific manager.
The relation R represents the reporting relationship between employees, where (X, Y) € R if
employee X reports to manager Y.

The following reporting relationships are given:

Employee A reports to manager B.

- Employee C reports to manager B.

- Employee D reports to manager C.

- Employee E reports to manager D

Use the above data to answer the following questions
1. Is this relation reflexive?

2. Is this relation symmetric?

3. (a) Is this relation transitive?

OR

(b) Does the relation represent a function? Justify your answer.

DB | et <1 i ST Y T 3T GHET Z—f:rp(l—g) AR A& feham ST &:

T8l P STTHEAT &, t AT &, r J&T &X 8, 3R K g &THa B

STRIFA 37T T 3TN Fleh [AFAT T T2l & 3R SITT:

1. Ig hT YR T 37aehel GHEUT g2 SHT aife 3R °1d A1 Hifaw|

2. HAT & ol o FT H STTEHEIT ATd el o [T dehol HIDIUT Fl §of hITAT|

3.(a) f URAS STATEAT 1000 § 3R Tg=T &7 10000 §, AT 5 TV §1¢ FATEAT AT HIfC Il
Fefret 0.2 ufa av gl

3roqar

(b) 3T &oT T 3T Fleh SATEAT I 5000 Th q§tm H T aTelT AT AT hITaT|




A city's population is modeled by the differential equation:

dp_

P
dr )

rP(1——
K

where P is the population, t is time, r is the growth rate, and K is the carrying capacity.

Use the above data to answer the following questions :

1. What type of differential equation is this? Find its order and degree. 1
2. Solve the differential equation to find the population as a function of time. 1
3. (a)If the initial population is 1000 and the carrying capacity is 10000, find the population after 5 2
years if the growth rate is 0.2 per year.
OR
(b) Use the solution to determine the time it takes for the population to reach 5000.
Q37 @ @, A, B ik C 7 a1g Wifedi & g 97 3hg1 a7 87 U Hell ST e a1 fHorg foran | 38 i wer &t 9w
Fff: @ o Tehe, Tt St Sidet TR et | TS Wl R SO TS awge < g Afged grT &t E €
=) A & Tdhe art it sireret Fheel
A 100 200 50
B 150 250 75
C 200 300 100
TAE 9% $ AT A g § T &
LS| anTa
A I G 220
areit it drae 15
Fad 350
I el o ITANT I Fafafad usi & o dfSq:
1. 7% el g1 Gohd TS gt AR 1 RS | 2
2

Three schools, A, B, and C, decided to organize a fair for collecting money for flood victims. They
sold three types of items: food packets, water bottles, and blankets. The number of items sold by
each school is given by the matrix:

School

Food packets

Water bottles

Blankets

A

100

200

50




B 150 250

75

C 200 300

100

The cost of each item is given by the matrix:

Item cost
Food packet 220
Water bottle %15

Blanket 50

Use the above data to answer the following questions :
1. Find the total amount collected by each school.2
2. Find the total amount collected by all three schools.

N




