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Frafafaa féet =i aga wmaar @ ufgw 3t 3 ah & e Hifr :
(i) SHIH-TT 4 P7 38 Fo7 8 | G 797 ST & |
(ii) T8 Jo7-97 Ui @S] § [958 — @Ue-F, @, T, F0T & /
(iii)) @UE— & 4 397 G&IT1 @ 18 T Fglashedid qoT J97 G&IT 19 TF 20 3497 U9 7%
STRT 1 3% % 97 & |
(iv) @Ue— @457 q&a721 8 25 7% 3717 TG-F17 (VSA) FBR 3 2 3% & o7 & |
(v) GIS— TH 57 GEIT 26 31 7% TG-FHIT (SA) FBR F 3 3! & Fo7 8 |
(vi) TUS— 7 IJ97 G&I132 35 T -7 (LA) TR & 5 3h] & Jo7 8 |
(vii) TUS— & H J97 G736 & 38 FHT 37eTIT HTEMRT 4 3H] & F97 8 /
(viii) F¥7-97 & T by 78] 1577 797 & | TEf, @S — & & SfaRTT I VSl & FT
Tl § ATTRF 15T GaT T 8
(ix) Sogpeict & 37T Tfetd & /

gus —<h

TR 1§ 20 Toh SEIIhed I To & 7T T T 1 3T H 2 |

3
1. ﬂﬁjbz_l_axz 5 dx = Alog b2+02x2|+K%,FﬁAEF[II'F[%: 1
3a
(A) 3a B) 52
3a_ 3a
©) 122 D) 5.z
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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.

(it) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(iti) In Section A — Question Number 1 to 18 are Multiple Choice Questions
(MCQs) and Question Number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section B — Question Number 21 to 25 are Very Short Answer (VSA)

type questions, carrying 2 marks each.

(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Number 32 to 35 are Long Answer (LA) type

questions, carrying 5§ marks each.

(vii) In Section E — Question Number 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 few questions in all the Sections except Section — A.

(ix) Use of calculator is NOT allowed.

SECTION - A

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

1. If f b2 iaxz 5 dx=Alog |b? + c2x2| + K, then the value of A is 1
3a
(A) 3a B) 53
3a_ 3a
© 123 D) 5
65/1/2 * 3 {}
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X ,
2. Jx2+2|x‘+1dx?ﬂm:r%. 1
-1
@A) o (B) log 2
(C) 2log2 (D) %10g2
3. Why=ux|x| x-3T8 TI R x = —1 T x = 1 ¥ R &7 7 F7%A 3 1
1
@A) o B) 3
2 4
c) = D) 3
4. WWRj—x+Px=Q,aﬁP,QWR,y%Wé,aﬂmw% 1
y
P
(A) ej Q dy (B) ej. Pdy
P P
© or" D R
5. mwarﬂw:d%(siny):y?aﬁaﬁﬁammm:%: 1
@A 1,1 B) 2,1
© 2,2 D) 1,2
6. pwasmﬁaés%qaﬁsr§+2§+3ﬁw2€—p§+ﬁwéaaﬁ%,% 1
A o B) 1
© 2 ®) -2
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2.  The value of j— dx 1s 1
X2+ 2| x| +1
@ 0 (B) log 2
1
(C) 2log2 (D) 2 log 2

3. The area bounded by the curve y = x| x

and x = 1 1s given by 1
1
A) 0 B —
(A) (B) 3
2 4
c - D) =
© 3 D) 3

d
4. The integrating factor of differential equation Rd—x+ Px=Q where P, Q, R

y
are functions of y is 1
P
~dy
@) @ ®) o/t
P P
—d —d
© oE¥ O 1"

d
5. The order and degree of the differential equation ' de (sin y) = y?

respectively are 1
A 1,1 B 2,1
) 2,2 D) 1,2

AN AN
6.  The value of p for which vectors i+ 2? + 3k and 925 — p? + k are perpendicular

to each other 1s 1
A o (B) 1

5 5
© 3 D -5
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7. m 1 98 AW frek fo fig e Rl afke 5§+ 2k, 21+ mj + 5k

31+ 11 + 6k ¥, W@ ¥, 3 1
A 8 B) -8
© 2 ®) 2
8. #e|a|=8|b|=83au|axb|=12% 4 |a -b|wam? 1
A) 63 (B) 83
(©) 12\/3 D) /12
9. fiig(1, 2, 3)Ak@ry="T=¢ RS T vl H s & 1
A 2 B) 6
(©) 10 D) /14
10. T LPP Reht 3298 %o Z = 5x + 7y 8, 1 GEITd & =1 g2 T 8 1
A /A(3’4)
// \
A \\
pd N\

7. 1 Jfehdn O — Z %1 <A A 2 :
A) 8 B) 29
© 35 (D) 43

65/1/2 * 6 )
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7. The value of m for which the points with position vectors —1 —j + 2k,

2? + mJA + 512 and 3€ + 113A + 612 are collinear, 1s 1
A) 8 B) -8
5
© 2 O 3
8. If|§| =8, B| =3and|5xg| =12,thenthevalueof|5-g| 1

@) 63 B) &3
(C) 1243 D) /12

I
s
I

olR
OIN

9. The length of perpendicular drawn from the point (1, 2, 3) on line
1s 1
A 2 B) 6

(©) 10 D) 14

10. The feasible region of a linear programming problem with objective

function Z = 5x + 7y is shown below : 1
A 3,4
) /.\( )
1 N\
] \\
A N
2

of 1 2 3 4

The maximum value of Z — minimum value of Z 1s

A) 8 (B) 29
(C) 35 (D) 43
65/1/2 * 7 {1
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11. TH LPP & 3239 %o sl 91d @ 1
A o B 1
©€) 2 (D) IS ITha T
12. 3fe tan~lx =3y ¥, 1
@ -S<y<} ® -F<y<
© —g<v<g D) —g<y<g
13. T ® @ %1 91 U W9-3YE hl hife &l 8 wehar 7 1
A) 1x2 B) 2x1
(C) 1x1 D) mx1,T&meN
14. SUYH Hife o o1 IRl & foru Frefofga d q R ar/A e /8 7 1
() (A+B)Y=A+B (i) (A-B) =B -A’
(iii) (AB) = A'B’ (iv) (kAB) = kB'A’ (k T 31w )
(A) e (i) B) (), (ii) q°T (iii)
(C) (i) T (i) (D) (@) T (iv)
1 0 O 0 2 0
15. ¢ A, =|0 2 O|dquA,=|1 0 O, 1
0O 0 3 0O 0 6
(A) A, =2A, (B) A,=-2A,
(©) A=A, D) A,=-A,
16. x 1 TH AA s for | S?nx =12 1
—COSX SsInx
T
A o B 3
T T
© 3 D 5

65/1/2 * 8 )
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11. The degree of an objective function of a linear programming problem is 1
A) 0 B) 1
< 2 (D) Any natural number
12. Iftan~! x = 3y, then 1
T T 3n 3n
A) —5<y<y B) 5 <y<y
T T T T
© —5<v<j% D) —g=<vy<jg
13. Which of the following cannot be an order of a column-matrix ? 1
(A 1x2 B) 2x1
© 1x1 (D) mx 1, wherem € N

14. Which of the following properties is/are true for two matrices of suitable

orders ? 1
1 A+B'=A"+B i) (A-B)=B -A’
(11) (AB) =A'B’ (iv) (kAB)' = kB'A’ (k is a scalar)
(A) (@) only B) (@), (11) and (1ii)
(C) (1) and (i1) (D) (@G) and (1v)
1 0 O 0 2 0
15. IfA;=]0 2 O|andA,=|1 O O}, then 1
0O 0 3 0O 0 6
(A) A =24, B) A, =-2A;
C) A=A, D) A,=-A
cosx sinx
16. One of the values of x for which ] =11is 1
—cosx slnx
s
@ 0 ® 5
T T
© 3 O 5
65/1/2 * 9 {}
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17. Ffe A QYT B ®9H i o G g &, @ =1 7 & s |1 ush fow-wmfid sregg
87? 1
(A) A2+ B2 (B) A2-_ B2
(C) AB+BA (D) AB-BA

18. f(x) = x2 + 11 [-5, 2] T 31ferehaq PRI AM 2 1
(A) 26 (B) 1
©) 5 D) 2

ARHYT — T ARG I
fésr : oo T 19 3K 20 ITfiheH (A) TE d (R) W UG T2 8 | & e feu mu 8
S T 1 TR (A) 7T G 1 T (R) ST Afehd fohal TRIT 2 | 39 W1 % Hal It
= few T el (A), (B), (C) 3R (D) & & g €ifre |
(A) Al (A) 9uT 7k (R) gHI T&t 8 3R aeh (R), 31feed (A) i T8t =men
HATE |
(B) AfRYH (A) qe1 0 (R) GHI T& &, T b (R), T1hAA (A) I Tel =
TE AR |
(C) ke (A) W&l 2, Tg e (R) 7T # |
(D) AR (A) TeTd &, g T (R) HET 7 |

19. AMBIT(A) : x=py+q,z=ry+sqAMx=p'y + ¢, z=r'y + s gRI & T¢ @
TER dead g afe pp'+rr' =12 | 1

@h(R)  : AWM F=a,+Ab, ¥ =a,+pb, TR a8 I b," by =0
2l

20. PR (A) : T 5987 UH Bl IDTAS b YA H, Th JAUST TEAT & W
e, STt o & o o o o Foe s o 2, 2 | 1

e (R) : WaWﬁAHmB%WP(A\B)z%Z

65/1/2 * 10 i
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?7. If A and B are symmetric matrices of same order, then which of the
following matrices is a skew-symmetric matrix ? 1
(A) AZ+ B2 (B) A2- B2
(C) AB+BA (D) AB-BA
18. The absolute maximum value of f(x) = x2 + 1 in [-5, 2] is 1
(A) 26 B) 1
€ 5 D) 2

Assertion - Reason Based Questions

Direction : Questions number 19 and 20 are Assertion and Reason based
questions carrying 1 mark each. Two statements are given, one labelled
Assertion (A) and other labelled Reason (R).

Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of the Assertion (A).

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

(C) Assertion (A) is true and Reason (R) 1s false.
(D) Assertion (A) is false and Reason (R) is true.

19. Assertion (A) : Lines given by x = py + q, z=ry + s and x = p'y + ¢/,
z = r'y + §' are perpendicular to each other when
pp' +rr'=1. 1

N — N

Reason (R) : Two linesr = a;+ Abjandr = 52 + ],LB2 are perpendicular

-

to each other if bl' b2 =0.

20. Assertion (A) : In an experiment of throwing an unbiased die, the
probability of getting a prime number given that

number appearing on the die being odd is 3 1
PAUB
Reason (R) : For any two events A and B, P(A|B) = Jﬁl
65/1/2 * 11 { }
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39 @UE T 31fd T -3 TR T 7 | T T H 2 FF B |

21. RETT 14 % T AfGH a < fep-3UE <2, 3, -6> & | afew & o afew § W ua T
hHIfTT | 2

922. Ffewa =31 2] +2ka b =1 + 2k U GHIR TGS 1 G He YN B PR
Hd & | 39 Igs & faewurt o Frefa s are afew s i | s1a: 1 faeot &

wraTEal oft 3 Hif | 2
. [ cos2x —sin2x T
23. (a) WAHIMNT: tan? - ,0<x<7. 2
cos 2x + sin 2x
YAl
) ﬂﬁ?ﬂﬂﬁﬁm:tan(sin_ll—cos_{—%D 2
24. (a) S hIfTT fop @ £(x) g e R W 2
[x-3
=70 x<3 .
fla) = 4 2(x—3) x = 3 WHAA g AT &I |
x—6
— , x23
6
JAYAT
2 4 o2 1 N3 dy
() A3 +y?) =y 3, W (g, g T g T AT 2
. [14+cos2x T
25. (a) WA HINT: cot! ,xe|0,5). 2
1—cos2x
OCI
(b) T A HIT : sin (tan? (—\E)—sec_12) 2

65/1/2 * 12 {



SECTION - B

This section comprises Very Short Answer (VSA) type questions of
2 marks each.

21. A vector a of magnitude 14 has direction ratios <2, 3, —6>. Find the

AN
projection of the vector a on 1. 2

N Y oA A : :
22. Vectors a = 31— 2j + 2k and b =1 + 2k represent the two adjacent sides of
a parallelogram. Find the vectors representing its diagonals and hence

find their lengths. 2
93. (a) Simplify: tan-1 [ SOS2X=SIM2X) <% 9
€os 2x + sin 2x
OR
. 4 1
(b) Evaluate : tan[sm 1—cos (— EJJ 2
24. (a) Check whether function f(x) defined as 2
|x 3]
, x<3
f(x) = 2(x—3) 1s continuous at x = 3 or not ?
x—6
— , x23
6
OR
() If~[3(x2 + y2) = 4xy, then find %X at (l , @) 2
x 27 2
25. (a) Simplify : cot™! 1/M ,X € (O, g) ) 2
1—cos2x
OR
(b) Evaluate : sin (tan! (—\/?3) — sec12) 2
65/1/2 * 13 {}
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34 IS H AY-ITT THR 6 T & | TAH TH & 3 3 ¢ |

n/4 1/2
dx
26. AL, = f1+COSZxHQJTI2: J|x\dx%,a%amﬁsm%511—412=o. 3
—n/4 -1/2
27. (a) S IR y2dx + (x2 — xy + y2)dy = 0 1 ST &A TG hITTT | 3
AT

() Wﬂﬁw%ﬁ:ytanx;m%yzZQﬁxZO,WﬁﬁFQﬁWW| 3

28. =1 g Tium= THE (LLP) 1 IT% gR1 8 ShifoT 3
FHIUYT x+y<7,
2x— 3y + 620,
x>0,y>0

% 37 Z = 13x — 15y T ~JFaHIHT HITT |

29. (a) YA HH AT [ H 3 AT AT 4 WG 71G &, STeiish &A1 11 H 8 AT 7T 6 g Tig
g | T ITET 3BTl T | A 3 | A W@ 3T A U1 [ H § T ¢ I Ag=sdl
feRTeT TR 1= O 11§ © Agosa1 T Tig ohl THehTel o1 | &1 i § § Th
Y FeRTeT 715 77G o STt T Shl B <hl STRIehd HTd HITT | 3

YT
(b) AT X AU Y H W H U HH Teh o Ueh U1 B <hl TRiehdT a 7 | Ife gemsti X,
Y T 3ok Ueh & B bl GWTEAT b B, a1 firg Shifse f6 P(X') + P(Y') =2 — 2a + b. 3

65/1/2 * 14 {



SECTION - C

This section comprises Short Answer (SA) type questions of 3 marks each.

/4 1/2
dx
26. IfI, = fm and I, = f\x| dx, then show that I, — 41, = 0. 3
—/4 -1/2
27. (a) Find the general solution of the differential equation : 3

y2dx + (x* —xy + y2)dy = 0

OR
(b) Find the particular solution of the differential equation %&XC =y tan x,
given that y = 2 if x = 0. 3
28. Solve the following linear programming problem graphically : 3
Minimize Z =13x— 15y
Subject to constraints
x+y<7,
2x—3y +6 >0,
x>20,y>0

29. (a) Out of two bags, bag I contains 3 red and 4 white balls and bag II
contains 8 red and 6 white balls. A die is thrown. If it shows a
number less than 3 then a ball is drawn at random from bag I,
otherwise a ball is drawn at random from bag II. Find the probability
that the ball drawn from one of the bags is a red ball. 3

OR

(b) The probability of simultaneous occurrence of atleast one of the two
events X and Y is a. If the probability that exactly one of the events

X, Y occurs is b, prove that P(X') + P(Y') =2 - 2a + b. 3

65/1/2 * 15 {
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30. Y Td shifou :jxsin_lxdx 3
0

+ 2
31. (a) AT ’\/z_zdx 3

YAl

.’XZZ
() = ';"EQ‘J(xhg) 2+ 16) & 3

Qg -9
30 GUg H &rH 307 Teh o T3 & | Tdeh T o 5 3 8 |

32. If¢ x=3sint—sin 3tdATy = 3 cos t — cos 3t , 5

?ﬁ%ﬁﬂlﬁ e, r: fg 1T 1%|;d2y —cosec32§'cosect

dx2

33. Tag i fop faigati A(0, —1, —1) Ao B(4, 5, 1) ¥ geRt ST ATt 1@ foigati C(3, 9, 4)
AT D(—4, 4, 4) T BT I Teil [T =l hied! & | 37d: W37 AB a1 CD < Jfd=sed
forg e et foig & et ST ATt 1@ o1 efieRto fTRav | 5

34. (a) UH Gy R, Toft qurfeni o aq= Z U 30 YRR o 8 76 R={(x, y) : [x— ¥
Teh FST G P UWSI R, x,y e Z} B |

Sita HifT 6 R T gosrar dae g a1 78 | 5
3t
®) Wf;R—{g}—)R—{g},www&wﬁa% ) = o2 e f
f Teh Teheh! Td =BT %ol @ | 5

65/1/2 * 16 {
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30. Evaluate : fx sin~lx dx 3
0
. x+ 2
31. (a) Flndj v_9 dx 3
OR
. x2
SECTION - D
This section comprises Long Answer (LA) type questions of 5 marks each.
32. Ifx=3sint—sin 3t,y =3 cost— cos 3t 5
d d?y — 32t - t
find ajxc and prove that dx}; S 3 cosee

33. Prove that the line through points A(0, —1, —1) and B(4, 5, 1) intersects the
line through points C(3, 9, 4) and D(—4, 4, 4). Hence, write the equation of
line passing through the point of intersection of lines AB and CD as well

as origin. 5

34. (a) A relation R is defined on Z, the set of integers, as 5
R ={(x,y) : |x — y| is divisible by a prime number ‘p’, x, y € Z}

check whether R is an equivalence relation or not.

OR
3 3 S + 2
(b) A function f: R _{g}—> R —{g}is defined as f(x) =3 5 . Show
that f is one-one and onto. 5
65/1/2 * 17 i
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35. (a) FRA=|-2 —1 —2|8 @A FaHRmE]
1 -1 0
A1 < 9 9 = gl feer &6l g <hifse
2y+z=T7,2x—y—-z=8,x—2y=10 5
YT
3 -1 sin3x

b) 3| -7 4 cos2x|TH I (singular) IHE B, A x & Tt
-11 7 2

T 1 HIT ST x [o,g}% 5

T UE-F
TH US| 3 TohUUT LI NI I & | T4 T 4 37 & |

36. T AM-ATEH Jue H ¥ 3,00,000 T 98 M, T 2,00,000 % & g8 W 3HR
% 50,000 % T T8 3T g | Shdie < foTT I T 100 qed % 1,00,000 fewhet s
fesht & 7 1,00,00,000 T3 T |

L ol
o T

WIN

>
e i

PRIZE | 200,000 100,000

%

g A Teh feehe @l |

T AT o TR T =1 T2 o I T :

() U e shid-ehia &) gwifera Uldmi Sfd gt g ? 1
(i) (a) U A GRIHE A HA T 2,00,000 S i 51 TRERAT 7 ? 2

YT

65/1/2 * 18 3
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35. () IfA=|-2 -1 —-2/{, find Al and use it to solve the following
1 -1 0

system of equations :

2y+z=T7,2x—y—-z=8,x—2y =10 5
OR
3 -1 sin3x
(b)y If| -7 4 cos2x| is a singular matrix, then find all values of x
-11 7 2
where x € {O,E] 5
2
SECTION - E

This section comprises of 3 case study based questions of 4 marks each.

36. In an online jackpot, there is one first prize of ¥ 3,00,000, two second
prizes of ¥ 2,00,000 each and three third prizes of ¥ 50,000 each.

‘WIN

2 A |
i . - =

PRIZE | 200,000 100,000

A total of 1,00,000 jackpot tickets each costing ¥ 100 were sold there by
raising a fund of ¥ 1,00,00,000.

Rohan bought one ticket.
Based on given information, answer the following questions :
(1) What are the possible amounts, the person can win ? 1

(i1) (a) What is the probability that the person wins atleast ¥ 2,00,000 ? 2
OR
65/1/2 * 19 {}
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() (b) U A P ft 7 S ht o TRpar g 2 2
(i) Tk 3= Apure forad gam < Ui T 5,00,000 B, 1 Ueh foehe oft T 3 foram 1 39
Jepute T Sfiaw sht T9TeAT 1,00,000 T 1 8 | ITRehdT 3Td shifere fob Uga foret weh
Bl Sepyie shi foehe W 3 Sfaan 2 | 1

37. 3ftheh H B 3 ISeTee W §= o foTU SThHT IEd TS eh! W TIeT Tefeh ST 91 2 |

Teh U1 & e SRt 39 TR ST TR o SRt ThAT C, - a2 + y2 = 64 G TeT ¢ |
T T Tt o HEI § Toh TR ATCNTS & TTEH Teh Heal Ol 83T &, Toteeh! |ientor
Cy:22+y2=4GRITETR |

T AT o TR T =1 T2 o I T :

(i) R C, qeT C,, I TR & G | 1

(i) QHIC, T C, % T y & x % Heid o &9 1 S5 | (v = f(x)) 1

(iii) (a) X TICT TR GRI B 7T & I &AhA THIhH 9T & H1d I | 2
ey

(iii) (b) SEATHR ATATS GRT 2R T & T &ABeT THThH fafer gy md Hfre | 2

65/1/2 * 20 {



(1) (b) What is the probability that the person does not win any amount ? 2

(i11) In another jackpot, Rohan also bought a ticket having a prize money
of ¥ 5,00,000. The chances of winning the jackpot are 1 in 1,00,000.
Find the probability that on exactly one of tickets he wins the
jackpot. 1

37. Roundabouts are often made on busy roads to ease the traffic and avoid
red lights.

One such round-about is made such that equation representing its

boundary is given by C, ; x% + y% = 64.

There 1s a circular pond with a fountain in the middle of the roundabout

whose equation is given by C,, : x% + y? = 4.

Based on the given information, answer the following questions :

(1) Represent the given equations C; and C, with the help of a diagram. 1
(i1) Expressy as a function of x, (y = f(x)), for both C; an C,, 1

(111) (a) Using integration find the area of region covered by the

roundabout. 2
OR
(111) (b) Using integration, find the area of region covered by circular
pond. 2
65/1/2 * 21 {}
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38. U AT feferad) st o Wk W& § 5000 UTEh & T 98 Tk UTesh § 7Hifia

g feferadt = forw 2 300 wfead @t 2 |

S
rd

\

Subscription Fee

HO 39T Tf¥eh TERIAT Yoo TG ITEdt § | T8 3HH & o T T 1 it sl |
10 9EH SIS S | 7T o sheet o aTfties [esh § T x <hl Sl i |

I RIS oh IR T = T o IT G :

No. of Subscribers

LN
rd
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38. An online delivery company in a city has 5000 subscribers and collects
annual subscription fees of ¥ 300 per subscriber for unlimited free

deliveries.
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No. of Subscribers
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The company wishes to increase the annual subscription fee. It is
predicted that, for every increase of T 1, ten subscribers will discontinue.

Assume that the company increased the annual fee by ¥ x.
Based on the given information, answer the following questions :

(1) How many subscribers will discontinue after an increase of ¥ x in

annual fee ? 1

(11) If R(x) denotes the total revenue collected after the increase of ¥ x in

subscription fee, express R(x) as a function of x. 1
(111) (a) Find the value of x for which R(x) is maximum. 2
OR

(111) (b) Find the sub-intervals of (0, 5000) in which R(x) is increasing

and decreasing. 2
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