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(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(x1i)

(xiii)

(xiv)

(xv)

This question paper comprises five Sections - A, B, C, D and E. All questions are
compulsory.

Tv7-97 ) Gie @Sl 4 [F91fsrd far 1 & - &, @ W, aud o1 @ 597 fard &

Section-A - Q. No. 1 to 18 are Multiple Choice Questions (MCQs) and Q. No. 19 and 20 are
Assertion-Reason based questions, carrying 1 mark each.

Te-F 3 J97 G&T1 T18 TF Tglaahedid F97 & TF 57 T&119 T20 375Fe-a9 Tenia
97 & g G971 HF BT &

Section-B - Q. No. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2 marks
each.

Te-T 4 7v7 G&21 925 T STty JhR & J97 &1 Tedsh Jo72 3H H1 81
Section-C - Q. No. 26 to 31 are short answer type questions, carrying 3 marks each.

Te-T 4 J97 G&I1 26 T 31 T TYSTHIT FHFR & F97 &1 Fo9F F973 3l &1 &1

Section-D-Q. No. 32 to 35 are long answer type questions, carrying 5 marks each.

G- 4 59732 T35 a% S3THIT G5 &1 GAF G975 37F1 FHT &1

Section-E-Q. No. 36 to 38 are Case study-based questions, carrying 4 marks each.
Ge-T F¥736 38 7% T STHIRT T97 &1 ToA% To7 4 3T 1 &

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 in Section-E. Only one of the choices in such questions have to be attempted.
T97-99 4 GHE W FIE [9HcT 761 &1 a9y, @e-g q 2 T, @e-T 7 3 g,
Te-TH 2 g IR @e-F & 2 J99 4 @ 9 § Uk dR [aeq 9ar7 [Ha1 791 &1 o
g9l 4 @hacT U &1 fasheq %7 3T fofEu |

In addition to this, separate instructions are given with each section and question, wherever
necessary.

3T e, SATIHATIAR, FH STTHIT SR F97 & T T 1597 [T TT &1

Use of Calculator is not permitted.

FeTpoict 3 FANT Bt SFANT TEl &1

Draw neat figures wherever required. Take m = 2—72 wherever required if not stated.

STeT 41 o 79T g, T [ ad | gl Y1 SavIHdl 8, m = 2—72 goll
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SECTION-A /@Ug -<h

Question number 1 to 20 are multiple choice questions of 1 mark each.

U9 1 | 20 Tk Sgfachedl U9 & | Tekch U9 1 37ch ol ¢

6 0
1. [Itis given thatfor a2 X2 matrix A, A(adjA)= {0 6} , the valueof |A| is:

(a) 36 (b) 216 © 6 d 1
fea e % foF 2 x 2 Fife % s A % fad A(adjA) = {g 2} g |A|FIANE:
(a) 36 (b) 216 © 6 d 1

d
2. Ify= cos_l(\/l —x° ), then & is:

dx
@ ®
(© sinW1-2? @ =
o y= cos (V1= 22) & 9 L #
@ 0
@ sinW1- 22 @ =
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™ ™
3. Aline makes angles 3 and 1 with the x-axis and y-axis respectively. The acute

angle made by the line with z-axis is :

51

(a) ®) © @ 1y

w9

Teh Y@ x-3718] T y-37& h 91 HA: %aw%%wam?ﬁ% | 3T @ o G 2-378

% |1 A T A 107 B TH S

T T 5
® T © < @ >3

w9

(a)

4. Theradius of a circle is increasing at the rate of 0.7 cm/s. The rate of increase of its
circumference is :

(a) 14cm/s (b) 44wcm/s

(c) 44cm/s (d) 44cm/s

T Jd Bl 5591 0.7 cm/s 1 R H 9 @ T 30! IR T gfg it T
(a) 14cm/s (b) 44wcm/s

(c) 44cm/s (d) 44cm/s

5. If the mean of the probability distribution given below is 1.3 :
X, o 1 2

1

1 2
p, 0 k 5
then the value of k is :

1 o2 4 o2
@ 3 ®) 15 © 3 @ 5
Ife = fed T3 wifendn sied <1 HIeT 1.3 ®,

X, 0 1 2

p, 1 x 2,
10 5

WKFTHAA S :

1 o9 4 o3
@ 5 ® 15 © 3 @ 75
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6. Area of the region enclosed between the curve y?>=4ax and the line x=a
(in sq. units) is :

(a) 8a? (b) Za (© O (d 3@
ek 12 = dax T W@ x=a § o &5 1 &% (0 39 H) @ :
(a) 8a® (b) Za (© O (d) 3@

- - -
7.  The position vector of the point Ais a + 2b. A point I with position vector a

divides a line segment AB in the ratio 2 : 3 internally. The position vector of point
Bis:

@ a-3b (b 2a-b  (© b d b-2a

w foig A %1 Reaf QR & + 2b ¥ | foig P o feof Tfewr a %, Y@@ AB I
2:3% U ¥ ofd: fawfed s © | foig B o fearfq afewr &

@ a-3b (b 2a-b  (© b d b-2a

8. Ifafunctionf:[1, ) — Y defined by f(x) = x>—2x + 3 is bijective, then the set Y is
equal to:

@ R (b) [2, ) (© [1, ) (d) G )

ARG HAT f:[1, ) - Y, fx) =22 —2x + 3 G IRWIGT & T f(x) Teheh! oS B, I
qY=a Y SRR T

@ R (b) [2, ) (© [1, ) (d) G )
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xX—y dx
1 X y x
(a) 1-y (b) cos [EJ © = (d) Y
Wﬁ{sm[ x j:l%,awd_y%
xX—y 2 X
1 X y x
(a) 1-y (b) cos [EJ © = (d) y

10. Integrating factor (L.F.) of the differential equation x% + y= 3x% is:
x

(@) logx (b) © —= (d) «

X X

3Tkl HHTHI x% + y= 3x? I GHHH U (LF.) &

X
1 -1
(a) logx (b) © = (d) x
1 [—E isequalt
. |/7——=isequalto:
V9 —25x2
(a) %sim_1 5% + c (b) %sim_1 5% + c
C 1sim_1 5_x + C d 1sim_1 3_x + C
(c) (d)
5 3 5 5
dx
——— T :
I\/9—25x2
1sim_1 5_x + cC b ésim_1 5_x + cC
@ 3 3 b) 3 3
C 1sim_1 5_x + C d 1sim_1 3_x + C
© 3 3 (d) 3 5
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12.

13.

14.

15.

If P and Q are two matrices such that PQ=P and QP = Q, then Q?is equal to:
(a) Q (b) I () P (d) P>

Ifg PAAQ I TH 31ege & sk T PQ=Pam QP=Q &, MQ? R T :
(a) Q (b) I (c) P (d) P2

The function flx) = § + 2x,x#01is decreasing on:
X

@) (=, 2 (b) (o, @) (o) (2 =) (d (=22

T f(x) = 8 + 2y, xz20 A H A fRm T H A © 2
X

@ (==,2) (b) (==, ») (o) (2 =) (d) (=22

a
The value of J.xQ sinxdx is:

(@ 1 (b) 2a?cosa () O (d) a?

a
IxQSinxdx AT :

—a

(a) 1 (b) 2a?cosa (c) O (d) a2

The value of sin~! (sin 3—17) is :

4
@ ® T © -7 @ 75
sin”! (sin ??ij WTI'FT% :
3 ™ ™ 1
@ I ® T @ -7 @ 75
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3
16. The degree of the differential equation {1 + (ﬂ) }
dx

@ 2 (®) 3 © 2 @

3P 2. \2
STahel THIH {1 + (ﬂ) } _ (d_gJ HH@ R

@ 2 (b) 3 © 2 @

17. jl +x " dx isequal to:
1. 1,0
(a) 2tan"1(x?)+c (b) > tan” (x") + ¢

(c) tan"1(x?)+c (d) % tan”'(x*) + ¢

I il 4deITIEIT%:

1+ x
(a) 2tan"1(x?)+c (b) % tan~'(x*) + ¢
() tan~1(x?)+c (d) % tan ' (x*) + ¢

18. The domain of the function y=cos ~1(3x—2) is :

@1y o © 3 @ |

T y=cos ~ 1(3x—2) T TA T :

@1y o3 © 33 @ |
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Question numbers 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) as
given below :

U7 WEATT 19 31T 20 ATHH AT TS deh ATATIA UIT & | Udeh YIT T
1 3{h &1 USRI (A) qAT ek (R) & ATHITRA &F sher fed T ¥ i feu T et (a),
(b), () 3T (d) ¥ & ST AT == SHiTT |

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct

explanation of the Assertion (A).

AR (A) T deh (R) ST T § 3R ek (R), 31U (A) i Tl 0@

(b) Both Assertion (A) and Reason (R) are true, Reason (R) is not the correct
explanation of the Assertion (A).

IR (A) T ek (R) ST T § T ek (R), TGRS (A) i Tt A1 76l 7 |

(c) Assertion (A) is true and Reason (R) is false.

AR (A) T T 3R Tk (R) Terd & |
(d) Assertion (A) is false and Reason (R) is true.
IR (A) Tod § IR Tk (R) T T
19. Assertion (A): The function f{x) = | x| 3 is not differentiable at x =0.
Reason (R): The function f(x) = | x| is not differentiable at x=0.
AfeReF (A) T flx)= |x |3, x =0 EHeHT &l T
& (R): T f(x) = | x|, x=0 TR FTHI & T |
. > : ‘ *‘ 1
20. Assertion (A): For avector a and scalar mif imal = 1, then m = =* ﬂ
a
Reason (R): If ‘Z‘ = 1, then a is a unit vector.
— - 1
R (A) : Waﬁwmmﬁ?ﬁﬁqﬁ‘ma‘=l%ﬁﬁm=iﬂ%l
a

e (R): W&‘X‘=1%,a‘r%rﬁm§ T U Aiewl T
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SECTION - B/@UE - @

In this Section, there are 5 very short answer type questions of 2 marks each.

TH EUE | 5 3Mq TSI WehX o U9 & [0 Uedieh 2 3iehi ST g

Iy, x € [0, ].

y=cos_1x,xe [O,W]WWW|

21. Draw the graph of y=cos ™

22. (a) Ify*=xY, thenfind %
x

Ay =¥ %, @ % I HIST
OR / 31eran

dy _ (dyY’
(b) If e¥(x+1)=6, then prove that —5 = (—j .
dx X

dzy 2
S eY(x+1)=6 8, T 95 HifvT i (—j T

X

23. Find the vector equation of a line which passes through the point (-2, 4, —5) and
2x+3 _4-y _z+38

parallel to the line
5 6

39 @1 &1 giqy FHeIor A9 &itee S fog (-2, 4,—5) 9 T[eRdr § 91 3@l

2x+3:4—y:z+8¢wm%|
3 5 6

24. Solve the differential equation :
(1+y?)(1 +logx)dx + xdy =0.
3ASTehel THIHLUT Shi B TSI |
(1+y?)(1+logx)dx +xdy =0
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2

I 1 4

25. (a) Evaluate: d1+ e
2

1
e hITSTT ; -
Ald q (3'.1 4 eSinx

OR/ 37eran

cosec x cotx

dx

Eval :
(b) valuate 1+ cosec’x

O e

cosec x cot x

1+ cosec’x

U A i dx

O e A

SECTION - C/®@Ug - T

In this section there are 6 short answer questions of 3 marks each.

TH TUS H 6 LI U9 & | Uedleh U9 3 3iehi T 5|

2 3
-2 1 3
26. If A= { 5 6 9} and B= |6 -1, then verify that (AB)'=B'A".
0 —4
2 1 3 23
ﬁA:{S 6 9} M B=|6 —1|%g d FAf *WAWIQ%(AB)':B'A'%
0 —4

27. (a) LetRbearelationdefined on thesetZsuchthatR={(a,b):a,beZand (a—Db)
is divisible by 5}. Show that R is an equivalence relation.

A o HoiY R 9=9 Z WEH YR IRAfa g fh R={(a, b) : 2, be Z T (a— D)
& 5 9 famfaa ®) 1 fag wifey i ey R T goad dey T

OR/ 21T

3

149-Maths 11



28.

29.

30.

4

(b) Let f:R — {— 5} — R be a function defined as f(x) = 4 Check the

3x+ 4

function f(x) for injectivity and surjectivity.
flx) = dx g0 gRefoa werd f:R—{—é}—>R fean TR % | S IS
3x+ 4 3

F HE f(x) Toheh! TAT STEBRh & 2

5
Find : d
(2) Find I(x2 D+ 3)

5
ENSER d
= J.(x2 — 1)(x+ 3) *

OR / 31<5aT

(b) Find: [———— dx

1+ sinx

I Hife J‘L dx
1+ sinx

2 2

Make a rough sketch of the curve xz + % = 1.Find the area of the region under
the curve and above x-axis.

2 2
I xz + % = 1 1 T BT | x-378 ¥ S 3R 5 g R g & 1 SEe I
EUERN

(a) Solve the differential equation (1 + y?)dx = (tan~ly — x)dy.
3Teehel HHRTT ol B hifsd @ (1+y2)da = (tan 1y — x)dy
OR/ 3t
(b) Find the particular solution of differential equation :

(xsim2 (%) — yjdx+ xdy = 0 given that y=% atx=1

3Tkl FHIRL &1, T T gfqey ol dqe 3 ara, fafire ga 3 sifsi |

(xsinz(zj - yjdx+ xdy= 0; y=% Rx=1%I

X

149-Maths 12



31.

Two thirds of the students of a class are boys and the rest are girls. It is known that
the probability of getting marks more than 60% by a girl in a school exam is 0.4
and that by a boy is 0.35. Find the probability that a student chosen at random will
get marks more than 60%.

Teh el o Taenfefi # - faer = qen 9 s €195 © o wden # fordt S0 5/ 60%
Y 3 3Tk UTH < i ARl 0.4 § a1 fonelt ST o ot et Wifehan 0.35 & | g
A T fordt foreneff o 9dten § 60% | SACT 3k UH LA 1 UiIhdl 1A hiFS |

SECTION-D/@Us -9

In this section there are 4 long answer type questions of 5 marks each.

TH GUS H 4 eS0T U9 & | Ueeh U9 5 3iehl hT B

32.

33.

Using matrix method, solve the following system of equations :
x+2y+z=4, —x+y+z=0and x—3y+z=2.

3T fafy =1 WM Xd g3, TRl & e e 1 g sifs |
x+2y+z=4, —x+y+z=07AMx—-3y+2z=2

(@) An aircraft window consists of a rectangle with two semi-circular ends, as
shown in the figure. The area of the window is 0.1 m?. Find the dimensions of
the window with the smallest possible perimeter. Find the perimeter.

3T H TS STETS ol Teh FEaSHh! SIS T8 © | SHH Teh 3T oh SATHA-THA o &R
37T § | af fagst &1 awa 0.1 m2 ®, @ fagst &t Ut four am wifs
o a1 9fETT =Fad &)

OR / 3195aT
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(b) A cuboidal open box is made with cardboard. A sheet of cardboard divides it
into two identical cuboids, each having square base of side x cm and height
y cm. If volume of the whole box is 392 cm? then find the dimensions of the
box so that the area of the cardboard used is minimum.

X

TTd k1 Tl W S & 3TeRR 1 Teh Gofeh ad SR S0 A1 § | T ki Teh 3
(sheet) =1, fe@TT T FIATIER S § 36 YR @1 T4 § Toh I8 aiied i <1 9AH
T H faenfora e ® 1 s faafed S 61 SR x om ST 9Tl Uek a1 § qen
ﬁtﬂﬁycm%l Ife Fruf Sfe T ST 392 cm® &1 o diferd for Tt fommd |

hitsal foh T T 1 &Rl IAaH o |
Y
X
X

34. Solve the following linear programming problem graphically :

Maximize Z = 3x + 5y subject to the constraints x +2y < 10, x +y < 6,2x+y < §,
x,y=0.

A gR1 =1 Maes YT S9S1 bl B it |

T sHaiEll o STl x+2y < 10, x+y < 6, 2x+y < 8, %,y = 0,

~

7 =3x + 5y 1 SAURIHHI IS |

35. (a) Find the shortest distance between the lines :

x—1_y+2 z-3 x—1 y+1 z+1

and
-1 1 -2 1 2 -2
.x—1 y+2 z-3 x—1 y+1 z+1
s — n 5 5 —5 e L
0 @ Hf |
OR/ AT

149-Maths 14



(b) Find the image of the point P(2, —1, 5) in the line :
= (117 - 25 - k) +al107 - 47 - 11%).

figPQ, —1,5)F%@ ¢ = (117 — 2] — 8k) +A10§ — 47 — 11%)Hfaferm

1A RIS |

SECTION - E/@UE - &
In this section there are 3 case-study based questions of 4 marks each.
TH GUS W 3 UehTUT eI ATTHT U9 & | Uk U 4 ekl AT |
36. Sumita has a tiny light bulb on the rim of the wheel of her bicyle. When she cycles

straight on a flat surface without stopping, the path traced by the light bulb, called
cycloid is shown below :

pul®

PR IRECA

3m 2

2

Cycloid curve is used by Architects and applied in mechanical engineering too.
The equation of the curve is given by y =a(1 — cosb), x =a(6 — sin®).

Here the parameter 0¢ [0, 27] produces one arch of the cycloid.
dy

(a) Find M

dzy
b) Find—5
( ) de

gfgar 3 7ot AEfehet o ufed & R T U Siel YT aed T goT © | 516l a8 fo1 &k
T T e R el W@ § AEfohel It © a9 Yol 9ed o gNI STifEd 9y
e (cycloid )gard & I8 M= <ol T e
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37.

3_11- 2I'rr

2
39 95k k1 T FifsTeh ATWAIRT (mechanical engineering )T SReqehell H TR STl

g
$H Tk 1 FHIEW § | y=a(1— cosh), x =a(8 — sinb)
PR IES| parameter 6e [0, 2] %k T Tk =19 ( Arch )T T |

d

(a) o 9 i
dZ

(b) 7 T

Solar energy is clean, renewable source of energy that does not produce green
house gas emissions.

A rooftop solar power panel for homes is affordable, convenient and environment
friendly.

The solar panel shown above has four vertices A(0, 0, 1), B(9, 0, 1), C(9, 6, 1) and
D(0, 6, 1).

- - > -

(a) Write the vectors AB,BC,CD and AD in component form.

(b) Find the vector 1_1> perpendicular to the surface of the panel.

149-Maths 16



- 1 A 1 A 1 A
c) Assuming thatthe unitvector s = —i + — 7 + — k points towards the
(c) g 7 NN
sun at a particular time of the day and the flow of solar energy is given by
- -
F =900s

(i) Find the product F - n

OR
(i) Determine the angle of elevation («) of the sun from a point on the solar
panel.
e s

[

TR IS Teh WTH QAT TR0 311 o1 B 1 59 31 & T O W8T 1461 ol Scdsi
& B
T DA R T S a1t IR 976 9ga 21 Frwmrerd, giaemsien qe SRy STisd

AL

IR fear T foa § ts ¥R 9a & =R 3 fo5 A0, 0, 1), B(9, 0, 1), C(9, 6, 1) T
D(0,6,1) Tl

149-Maths 17



% >
(a) | AB,BC,CDAMAD ® = w9 # fafad |

(b) TR 4T %1 TTE F T W n 96 H I

(©)

Wﬁiﬁwﬁ@ﬂwqw{mwmz=%?+%?+%fcl{€fﬁaﬂ'{

- -

STT Rl & | 39 THI WR Sl Rl YoTg |l F = 900 s &1 feam = g

(i) Wﬁ-ﬁmw.

areraT
(i) HR I7E % T foig 9 P 1 I R0 () T HIF |

[

38. Ona Parent Teacher Meeting day, school students put up many stalls on Games
and raised some fund for charity.

Seema visited the stall to play a game of dice roll. She was given following
instructions :

She has to roll a pair of dice once. If she gets a sum of 2 or 12, she wins ¥ 20. If she
gets the sum of 7 she wins ¥ 15. The cost to play the dice is I10. Seema throws the
pair of dice.

(a)

(b)
(©)

Find the probability of getting a sum of :
(i) 2ori2 (i) 7
If X=amount won/lost by Seema, construct the probability distribution
for X.
Find the mean of the probability distribution constructed above.
OR

If the cost to play the dice is I 5, then determine the mean of the corresponding
probability distribution.
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foramera # stfsreren-stearyes Hifdn o foa foenfefi 7 <@ 7 & ford oaf Sem &g
FE Games = T |

HHT 91 Tk 9l Game Tid T S € | S8 B & 7= o 998 9k ©

HTH1 1 Teh R T 70 Sl € | A UTdiehl 3hT AT 2 3127a1 12 €l 98 T 20 S S |
I YTediehi BT AT 7 € T 98 T 15 Sid ST | Teh IR 91T 7 theh i Shidd T10 7 | S
rET 7 el |

(a) SHR! YTfFehdl J1d KIS o
(i) TSRl RIAFM2AI2T (i) TT<ihl HIAF7
(b) afe X = gry St/ Bt w2l U, @ X k1 Wifrekdl sies oA |

(c) S M T Ul s 1 WL J1d i |

SOE])

I qrET 0 ek T A T 5 € Al TG TAhdl S 1 AL 1A hifd |

-00o0-
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