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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This Question paper contains 38 questions. All questions are compulsory.
(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(it1) In Section A — Questions Number 1 to 18 are Multiple Choice Questions
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

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

type questions, carrying 2 marks each.

(v) In Section C — Questions Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vt) In Section D — Questions Number 32 to 35 are Long Answer (LA) type

questions, carrying § marks each.

(vit) In Section E — Questions Number 36 to 38 are case study based questions,

carrying 4 marks each.

(viit) There is no overall choice. However, an internal choice has been prouvided
in 2 questions in Section — B, 3 questions in Section — C, 2 questions in

Section — D and 2 questions in Section — E.

(ix) Use of calculators is NOT allowed.
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39 @UE H 20 Tgfoehed! T 8 | T T 1 3H HI1 3 |

1. paun g seen: fagsti P aen Q o f&ufd |few 2 | fag R {@ravs PQ 1 3 : 1% 314U
7 forfora shtar & 7o fog S Tem@ve PR &1 A=A fag 8 | S 1 feafa afewr 7

2430 2430
A) u4 B) MS
5p + 3q 5p + 3q
©) 1 D) 3
2 -1 1
2. IEEA=|L 2 0| FIFANIBHHBATAL R AAE :
1 -2 3
@A o (B) 10
(C) R-{10} D) R—-1{-10}
3. %@T%:%:%WY-Q&?H&W&W%WWW%:
5T 37
(A) - B) "
5T n
(C) - D) v

4. Tg(1, -3, 2) ¥ TR IIH aTefl T W T = (2 + V)1 + 4] + (A — Dk % Faid T
TGT T AT FHIHT & :

x-1 y+3 z-2 x+1 y-3 z+2

A B

@ 2 0 -1 ® 1 1 2

©) x+1:y—8:z+2 D) x—1:y+3:z—2
2 0 -1 1 1 2
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SECTION - A
There are 20 multiple choice questions of 1 mark each in this section.
1.  The position vectors of points P and Q are p and q respectively. The point

R divides line segment PQ in the ratio 3 : 1 and S is the mid-point of line
segment PR. The position vector of S is :

- - - -
p +3q p +3q
@ ®
5p + 3q 5p + 3q
© > o
2 -1 1
2.  Forthe matrix A=|AX 2 0 |to be invertible, the value of A is :
1 -2 3
A 0 B) 10
(C) R-{10} (D) R—-{-10}

3. The angle which the line %: Ll = %makes with the positive direction of

Y-axis is:
51 3T
(A) o B) e
51 T
©) e (D) e

4. The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line :

T=@2+0i+A] +@r—Dkis

x-1 y+3 z-2 x+1 y-3 z+2

(A) B)

2 0 -1 1 1 2
x+1 -3 z+2 x-1 +3 z-2
0 === D) ===
2 0 -1 1 1 2
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5. ARA= [x O}FMTB

— 4 01y 2 — .
N N R e

A) -2 B) 2

C) 231-2 D) 4

6. TWhdshy=Tx— x5 Jad & OUT x, 2 IS Ufd U, 1 <Y ¢ W & | Tsh shi &l & St
W, TTx=5%, 8

(A) — 60 FHTE/A. (B) 60 sh1s/A.
(C) — 70 THTE/A. (D) — 140 HTE/A.
2 )
7. wETRR fo) = [ Smlx 2, ST&T p T 3= 2 | p H1 98 OH Rk U £(0) = 1%, B
p -
A) R B) 1
C) 0 D) -1

8. Ifc A 3R B T T 38 YhK & o P(A/B) = P(B/A) # 0, 79 :
(A) AcB,®wgA=B (B) A=B

€ AnB=9¢ D) P@A)=P®B)

9. f(x)=a2—4x+ 5 gUIRMMNA®eH f: R > R
(A) THh! §, T ATTSTCH a1 ¢ | (B) ATTBICH &, T Usheh! &1 & |
(C) THeh! qUT 3T=STeH SHI & | (D) 71 Theh! 3TN A & TBTEH 2 |

10. afg A, e 3 1 Tk ot R 3 AT |adj-A| =8 7, @ [AT|FHH R :

A) 2 B) -2
(C) 8 D) 242
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5. IfAZB ﬂandBZ{4 (1)},thenvalueofxforwhichA2=Bis:

A) -2 B) 2
(C) 2o0r-2 (D) 4

6. Given a curve y = 7x — x3 and x increases at the rate of 2 units per second.
The rate at which the slope of the curve is changing, when x =5 is :

(A) —60 units/sec (B) 60 units/sec

(C) =70 units/sec (D) —140 units/sec
x? sinx : i

7. Let f(x) = N where p is a constant. The value of p for which

p J—

f'(0)=11s:

A) R B) 1

€ 0 D) -1

8. If A and B are events such that P(A/B) = P(B/A) # 0, then :
(A) AcB,butA=#B B) A=B

©) AnB=9¢ D) P@A)=P®B)

9. A function f: R —> R defined as f(x) = %% —4x + 5 is :
(A) 1njective but not surjective. (B) surjective but not injective.

(C) both injective and surjective. (D) neither injective nor surjective.

10. If A is a square matrix of order 3 such that the value of |adj -A| = 8, then
the value of |AT| 1S :

Aa) 2 B) —/2

(C) 8 D) 242
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3 2 3
11. ﬂﬁfxz dx=ka2 dx+Jx2 de® AKHTAAR :
-2 0 2

A 2 B) 1

1
€ 0 D) 5

12. Jlogxdx"ﬂtl'l:l%:
1
A) 0 ®B) 1
C) e (D) eloge

13. Ty =AJx, Y- AWy =0, y = 3% S B &1 T &heA @ -

(A) 243 B) 27
© 9 D) 3

14. = 319 gHfierwur Y hife -

&y dy T d'y
S Ll B Z 4100 £
dx® " x( dx o8 dx?

(A) TR S 2 | B) 3%
C) 431 D) 581
7 -3 -3 1 3 3
15. AGARE -1 1 0 |HIFAIAEE |1 A 3|8, AALFRI AR :
-1 0 1 1 3 4
@ —4 B) 1
© 3 D) 4
16. EI'&A=[aij]QEZX231'!3[6'%,%R:!'ﬁaij=maximum (1, )) — minimum (1, j) i
e &, a1 g A28 :
0 0] 0 1
@) 0 0] ® 1 0}
1 0] 11
© 0 1] ) 1 1}
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3 2 3
11. Iffx2 dx=ka2 dx+Jx2 dx, then the value of k 1s :

-2 0 2
A) 2 B 1
1
C) 0 D) =
©) D) 2
e
12. The value off log x dx 1s :
1
@A 0 B) 1
C) e (D) eloge
13. The area bounded by the curve y = Jx , Y-axis and between the lines y=0
andy=31s:
A) 243 (B) 27
©) 9 D) 3

14. The order of the following differential equation

3 5 4
d—B; + x(gj = 4log[d—3;J 18 :

dx dx dx

(A) not defined B) 3

©) 4 D) 5
7 -3 -3 1 3 3

15. If inverse of matrix [-1 1 O |1s the matrix |1 A 3/, then value of A

-1 0 1 1 3 4

1S :

4 -4 B 1

© 3 D) 4

16. Find the matrix A2, where A = [aij] 1s a 2 x 2 matrix whose elements are

given by ay; = maximum (1, ) — minimum (i, j) :

[0 0] 0 1
A) 0 0 B) i 0}
1 0] 11
© 0 1] D) 1 1}
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17.

18.

19.

20.

eSIN*X T cos x o HUY Aol &
(A) sinx eSin’x (B) cosx eSinx

(C) —2cosx esin’ (D) —2 sin? x cos x esin’x

T f(x) = g+g T W Faq x & AR W e, 98 2 -

X
A 2 B) 1
€ o D) -2

Y — b ITETRE T
TEW : T3 19 AT 20 IIF T Th IJNHYA (A) & &€ T s (R) fem mn 2 | =
forpet 0 | Tt ST
(A)  fHYE (A) du1 Th (R) I T & | Toh (R) AR (A) Sl SRS HLAT & |
(B) UHU (A) AT G (R) SHI TT 8 | deh (R) IATUHYT (A) i SRS T Ll |
(C) AN (A) T 7, g % (R) A 2 |
(D) TR (A) 3T B, Fafh @b (R) T ¢ |

ARRYT (A) : y = cosL(x) BT UM [-1, 1] 2|

& (R) : y = cos!(x) T G IRET hl URER [O,n]—{g} 2l
e (A) : gfew

=61 +2j — 8k

10i — 2 — 6l T

VRS N

¢ =4i—4j +2k
Teh T TS <t Y13 bl e e # |

T (R) p A R afew o @ i @ W T 8, o Bye e g, af
IFehT TRUTH S Afew 81 e foheel & |ifeelt o1 A e afeer

T & |
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17.

18.

19.

20.

. . 11n 2 . .
Derivative of €5 with respect to cos x is :
. 12 12
(A) sin xeSIVX (B) cos x eSI¥™

(C) —2cosx esin’ (D) —2 sin? x cos x esin’x

The function f(x) = Xy zhas a local minima at x equal to :
x

A) 2 B 1
©) o (D) -2

Assertion — Reason Based Questions

Direction : In questions numbers 19 and 20, two statements are given
one labelled Assertion (A) and the other labelled Reason (R). Select the
correct answer from the following options :

(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 and Reason (R) is not the
correct explanation of the Assertion (A).

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

Assertion (A) : Domain of y = cos L(x) is [-1, 1].

Reason (R) : The range of the principal value branch of y = cos™1(x) is
0,7]- {E}
2

Assertion (A) : The vectors
2 =6i+2j -8k

101 — 2] — 6k

ol ol
I

43 — 4] + 2k
represent the sides of a right angled triangle.

Reason (R) : Three non-zero vectors of which none of two are
collinear forms a triangle if their resultant is zero vector
or sum of any two vectors is equal to the third.
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21.

22.

23.

24.

25.

gig -dg

34 @S H 5 37T -3 9 & | Tk T 6 2 3% ¢ |

2
Wﬁﬁm - cos™lx + cos™! {ngﬂ}’ Est 1

(a) T HINT : f cos? x elogsinx dy

YT

b T [

5+4x x2

@Wﬂﬂ‘{@ﬁ'ﬂéﬁw 72 cmZ/sec. T Y &g T 8 | T & AT o 9 shl & T
HIfSTT, 57 59 % TR H 18 3 em 2 |

fag (2, 3, —5) ¥ TR T AT AT THCTh 3181 | HHM I S ATell @1 T A
FHTERTT Tl I |

(1
(a) Fea BT B f(x) = “m(;) + X0 o afontie weR £, x = 0 T S
0O ,x=0

BATE |

YT

(b)  f(x) = |x — 5| G ARG B £ 1 x = 5 T STTRAIAT hl Ara HIT |
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SECTION - B

This section has 5 Very Short Answer questions of 2 marks each.

2
21. Simplify : cos™lx + cos™! [g + %1 ;

22. (a) Find: J cos? x elogsinx dy

OR

) 1
(b) Find: J—5 T A — 2 dx

23. The surface area of a cube increases at the rate of 72 em?/sec. Find the

rate of change of its volume, when the edge of the cube measures 3 cm.

24. Find the vector equation of the line passing through the point (2, 3, —5)

and making equal angles with the co-ordinate axes.

25. (a) Verify whether the function f defined by

xsinl x#0
f(x) = x)’
0 , x=0

1s continuous at x = 0 or not.
OR

(b) Check for differentiability of the function f defined by f(x) = |x - 5|, at

the point x = 5.
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26.

217.

28.

29.

Qug -1

3 @UE H 6 T -3 T & | TIeh U9 3 3ehI 1 § |

COS X

(a) M AT HINT : f

COSJC —COS X

It y = (tan~1x)? B, A gL o (a2 + 1)2 Y+ o2 + 1) d =9,
x X
(@) WH‘QC]WUT——ZW 3x2 e ; y(0) = 5, o1 foRRIE g1 F1d HIRT |

YT
(b) T 3reher Tfiehtor 1 B HifT

2dy +y(x+y)de=0

(a) 3IfE (cos x)Y = (cos y)x%, ar 3—3’ ITa shifTe |
x

AYAT

2
R O i ke L S
X

1—x?
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SECTION -C

There are 6 short answer questions in this section. Each is of 3 marks.

T
COsX
26. (a) Evaluate :J ©
eCOS.?C +e—COSX
0
OR

. 2x+1
b) Find: d
® f(x+1ﬂ(x-n ¥

2
27. Ify = (tan"1x)?, show that (x® + 1)2d—§2’+ 2x(x% + 1)2}_y =9
X x

28. (a) Find the particular solution of the differential equation

dy _ 2xy = 3x2 e’ ; y(0) = 5.
dx

OR
(b) Solve the following differential equation :

2dy +y(x+y)dx=0

29. (a) Find g—y, if (cos x)¥Y = (cos y) ~.
x

OR

2
(b) If\/l—x2+\/1—y2=a(x—y),provethat dy _ |1-vy :
dx 1-x2
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30.

31.

32.

33.

34.

adea=21+2+kb=i+3]+kamd=3+ks ATy (b + ) w1 afma
T YT T HIFT |

Teh heAS H 3 ATA dT 2 H%he v 3 | 90 T 2 hd Teh-TUeh hich ATTEATIHAT & 9T
Tl STTd 8 | fepTet 71T Athe SRl h1 AT 1 WIRehdT Sied FTd ShifNT | 39 S <Rl
Tre off ;a HINT |

L)
THATEUEH 4 F-ITHT T E | T T 5 FAF 2 |
AR ¥ a5k 4a2 + y2 = 36 T To &7 T &9%el JTd I |

(@) fg@ 3 -9 am@ XY 177 q o o o % e  Frw T

2 6 3
HIY | 37a: feu 77 forg & €t 778 Y v et e sh e ot 377 i |
Fan

(b) = e Q@i L, e L, o ffe 6 =aam gl S i, STt

L, :f9g (2, -1, 1) & SR I aTeft T@r 2 5 %:%:g o FHI 8, 9T

Ly T=1+@u+1)j—(u+2kd|

1 2 -3
2 0 -3
1 2 0

(a) Ife A = 2, a1 A~ 39 hifse | 374 = gt e 1 '

SHif :
x+2y—-3z=1
2x — 3z =2
x+2y=3
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30.

31.

32.

33.

34.
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— A A A
Find the projection of vector (b + ¢) on vector a, where a = 21 + 2j +k,

f))=§+3f+lA§andE>=§+lA{.

An urn contains 3 red and 2 white marbles. Two marbles are drawn one
by one with replacement from the urn. Find the probability distribution of
the number of white balls. Also, find the mean of the number of white
balls drawn.

SECTION-D

There are 4 long answer questions in this section. Each question is of
5 marks.

Find the area of the region bounded by the curve 4x% + y2 = 36 using
integration.

(a) Find the co-ordinates of the foot of the perpendicular drawn from the
point (2, 3, —8) to the line 4-x = 1-7 .
2 6 3
Also, find the perpendicular distance of the given point from the line.

OR
(b) Find the shortest distance between the lines L; & L, given below :

L, : The line passing through (2, -1, 1) and parallel to % = % :g
L,:T=1+@u+1)j—(u+2k
1 2 -3
(@ If A=|2 0 -3/, then find A™! and hence solve the following
1 2 0
system of equations :
x+2y—-3z=1
2x— 3z =2
x+2y=3
OR




1 2 -3||-6 17 13

(b) IR HPERA |2 3 2 || 14 5 -8|AMHINT:
3 -3 -4||-15 9 -1

31a: Tt et Tt frehr 1 &t Ta i -
x+2y—-3z=-4
2x+ 3y + 2z =2
3x—3y—4z=11

35. T g T 0 1 UTH E B I :
e 4x+y > 80;
x+ by >115;

3x + 2y <150

x, y > 0% WA Z = 6x + 3y ST FIAHHI HIWT |

Qg -¢
T GUE T 3 Y01 YT T 8 | T Y97 % 4 375k & |

36. U AR AT #1E § 24 sq.cm. Figa ammft g =faw | 1€ o S 3R = &
IS 1 em ﬁaﬁaﬁa@aﬂnﬁq 1% cm%ﬁﬂﬂ'ﬁ%’Q,é’H’[WW%:

il cm lcm

| Dy L e L AT
1 X
1% | | 1% I, 1%
- Hfed gt

| DA e J\LM.*‘,\
m| | cm cm

iy : '{v/}\,\',_.o}\ 5 e ;; ~ ’

|
|
|
1
1
36 o ha ,

J

I Fo C» aa&‘;’ e B !
t “ L;‘ ."lﬂ‘/\ !

MQ”* FLor :
|

Go I B A M A F—

1cm 1cm

U o TR W1 7 I9T o IR NN
() Tafafen =€ & ke 1 x % Ug ¥ eed Hifu |
(i) AT &A% o foe H1E i fammd Fma Hife |
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1 2 -3 -6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 —-4||-15 9 -1
hence solve the system of linear equations :
x+2y—-3z=-4
2x+ 3y + 2z =2
3x—3y—4z=11

35. Solve the following L.P.P. graphically :
Minimise Z = 6x + 3y
Subject to constraints
4x +y > 80;
x+ 5y >115;
3x + 2y < 150
x,y>0

SECTION - E
In this section there are 3 case study questions of 4 marks each.

36. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The
margins at the top and bottom of the card are to be 1 cm and the margins
on the left and right are to be 1% c¢m as shown below :

1 cm 1cm

o s i ' s

1 | ) ! x
i, zsbs wuw 1| | 1 0 105
Jo oM CIN cm,
|

e Printed matter y L

| go ks AT Slap A T | i

1cm lcm

On the basis of the above information, answer the following questions :
(1) Write the expression for the area of the visiting card in terms of x.

(11) Obtain the dimensions of the card of minimum area.
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37. U fSUTHeT TR 3794 UTeeh] § HEH § Ush a1 Iooh o o Toig, foret Ofar 8 | fore

39 ST 2 T3 35k 70% UTeeh 319 gl HE A o1 foret T0a W gehmd 8 | R 3 I8 off

arT TR ST UTEh Woh HEH H HH 9T YA AT 8, 36k 3TTCT HeH 5 O PTaH H

ST TTRERar 0.8 7 3R ST UTeh Teh HEH H HHT T T &1 LT 8, I8eh ST TeH

T T T i ! TTTRRRAT 0.4 7 |

I o TR T 74 T34 o 3T T

() =1 E, d1 E, A UTesh gRI 9801 HaH o 9t o1 99 0 PTaH L A1 7 i

1 T 1 I &, a1 P(E,) ae P(E,,) 1 iR |

(i) WHT A, T8 G G WEH T et §9 9X ¢ ST T 1 gl &, dl PAJR)
a1 P(A|E,) ST sifST |
(i) TTE GRI QL HEH 1 foret T TR o <hi TRkl 1T shitsg |

AYAT

(iii) TTEeh GRI U8t Ha o1 foret gay W feu S <t WilRiehdT S11d <hisie, wTal fean 2 T

I gER e 1 o w R fen R
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37. A departmental store sends bills to charge its customers once a month.
Past experience shows that 70% of its customers pay their first month bill
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying in time next month and the customer
who doesn’t pay in time has the probability of 0.4 of paying in time the

next month.
Based on the above information, answer the following questions :

(i) Let E; and E, respectively denote the event of customer paying or

not paying the first month bill in time.

Find P(E,), P(E,).

(11) Let A denotes the event of customer paying second month’s bill in

time, then find P(A|E1) and P(A|E2).

(111) Find the probability of customer paying second month’s bill in time.
OR

(111) Find the probability of customer paying first month’s bill in time if it

1s found that customer has paid the second month’s bill in time.
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38. (a) U foraTer™ o ST ol IoTd oh! foIEd TR IGeh 38 o IR § - o T4 oadl
GUETT o ST ST § |

Teh Y31 T T o T dh W hs {T-TgH1 bl ST AT 8 | AHT L IoTe &% T
T |t T aTeHl 1 T 2 A R = {(, 1) : 14,0, % SO &} g TRt
LRETy g |

IR oh TR T =T T o6 3T G :

(i) T HINT foh T=9 R THIHA & A1 741 |

(i) T HIE fop Ty R Gshrieh & o1 7€ |

(iii) Ife IeTd ¢oh I Teh {T-ATSH ohl THIRT y = 3 + 2 gRT efua fepan o g,
1 R o 398 Haferd {o-aTg1 o Tg= 3l 3Td I |

AYAT

(b) HFITH G S, S = {(Iy, I,) : Iy 1, a2} G TRATING @, at St <hifsr
b 1 S Tl B 9o ke § |
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38. (a) Students of a school are taken to a railway museum to learn about

railways heritage and its history.

An exhibit in the museum depicted many rail lines on the track near
the railway station. Let L be the set of all rail lines on the railway

track and R be the relation on L defined by

R =1, ly) : I, is parallel to ,}

On the basis of the above information, answer the following questions :
(1) Find whether the relation R is symmetric or not.
(1) Find whether the relation R is transitive or not.

(111) If one of the rail lines on the railway track is represented by the
equation y = 3x + 2, then find the set of rail lines in R related to
it.

OR
(b) Let S be the relation defined by S = {(/;, [,) : [, is perpendicular to /,}

check whether the relation S is symmetric and transitive.
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