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

(iti) 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.

(vi) 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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T -F
39 @Ug § 20 gfaehedt T &, fH I 1 36 17 |

1. €SI T cos x % HTUET ThHeS 2 :
(A) sinx eSinx (B) cosx eSin’x

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

2. UCABR2FITH T ARG 2 aAAT | A|=-27, @ |5A' |HIAA T :
(A) -50 B) -10
(C) 10 (D) 50

3. el f(x) = g+§ T WY Fan xh AR W R, 98 2
X

A) 2 B) 1
©) o (D) -2

4. THTHy = Tx — 0 I&d & qUT x, 2 IHTE Ui U, 1 L ¢ @I 3 | Ish o1 el & deai
H,ATx=5%, 8
(A) — 60 ShTS/E. (B) 60 ShTe/H.
(C) — 70 ShTS/H. (D) — 140 SHTE/A.

5. 3TYE P A1 Q 1 oH%e U faepof ameg 2 | Afg seg Q A &ife 3 x 2 8, @
IR PHI DR :
(A) 2x2 B) 3x3
(C) 2x3 D) 3x2

6. fx)=x2—4x+5gUURMNA®e : R > R
(A) THHh! g, T ATTICH a1 ¢ | (B) 3T=STEH 7, T Teheh! Tal 2 |
(C) UK qUT FAT=BIEH S & | (D) ¥ 1 Thehl 3T A & HATeTES F |
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SECTION - A

This section has 20 multiple choice questions of 1 mark each.

. . 1 a2 . .
Derivative of e®** with respect to cos x is :

(A) sinx S (B) cosx eSin’

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

If A is a square matrix of order 2 and | A | = -2, then value of | HA' | 1s :
A) -50 B) -10

(C) 10 (D) 50

The function f(x) = §+ 2has a local minima at x equal to :
X

A) 2 B) 1
©) o D) -2

Given a curve y = 7x — x° 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

The product of matrix P and Q is equal to a diagonal matrix. If the order
of matrix Q is 3 x 2, then order of matrix P is :

A) 2x2 B) 3x3
(C) 2x3 D) 3x2

A function f: R —> R defined as f(x) = x2 —4x + 5 is :
(A) 1njective but not surjective. (B) surjective but not injective.

(C) Dboth injective and surjective. (D) neither injective nor surjective.
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7. desin(xy)=1% @ S—YW%
x

X

@ = ®) -=
y y
© < o) -X
X X
7T -3 -3 1 3 3
8. IRIEE|-1 1 O |HIFHAIIE |1 L 3|8 AARIARER :
-1 0 1 1 3 4
@A) — ® 1
© 3 D) 4

9. AR A= [ai].] Th 2 x 2 ATz 7, foaw a; = maximum (i, j) — minimum (i, j) g1
e &, 1 3T A2 R

0 0 0 1
A) 0 o B) 5 0}
1 0] 11
©) 0 1] D) i J

10. 3fg A, Hife 3 1 T o TTegg 2 T |adj-A| =8 8, f |AT| 1o 2 :

@A) 2 B) -2

C) 8 D) 242
/2

11. fcotecoseczﬁdeqﬂﬂﬁ%:

/4

1 1

A) B B) )

T

©) 0 (D) 3
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7. Ifsin(xy) =1, then g—yis equal to :
X

@ = ® -=
y y
© 2 D) -2
X X
7T -3 -3 1 3 3
8. Ifinverse of matrix [-1 1 O |[is the matrix|1 A 3|, then value of A
-1 0 1 1 3 4
1S :
A -4 B 1
© 3 D) 4

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

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

[0 0] 0 1
@ 0 O] ® 1 0}
1 0] 11
©) 0 1] (D) i J

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

A 2 B) -2
C) 8 D) 242
/2
11. The value of f cot O cosec? 0 dO is :
/4
1 1
(A) 3 B) )
T
©) o (D) 3
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12. WJ e ]
9 — 4x°
1 (2 1 (2
(A) Gmn (3)+c (B) 2$n (3)+c
(C) sin (3j+c (D) zmn (3)+c
13. a%y2:4xamx:1ﬁf\aiﬁawaﬁaw%;
4 8
(A) 3 B) 3
64 32
©) Y D) Y
14. maﬁaﬂwg—yze“yaﬂwga%:
x
(A) e“+eVY=c¢c B) e*+eV=c¢c
(C) e¥ty=c¢c D) 2e*tV=c

15. @ %:lzng-ﬁaﬁWﬁsﬂﬁwwaﬁw%:

-1

51 3T
(A) o (B) i

51 n
©) e (D) e

16. g (1, -3, 2) & AR I a1l AT @I T = (2 + W1 +A) + (24 — 1)k F FHiR Th
TGT T BT THHIT S

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

A B

@) 2 0 -1 ®) 1 1 2

©) x+1:y—3:z+2 D) x—1:y+3:z—2
2 0 -1 1 1 2
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12.

13.

14.

15.

16.

The integral fLis equal to :
V9 —4x>
(A) lsin_1 2% +c (B) lsin_1 2% +c
6 3 2 3
©) sin™! 2x +c (D) §sin_1 2% +c
3 2 3
The area of the region bounded by the curve y2 =4x and x =1 1is:

4 8
(A) 3 (B) 3

64 32
(©) 3 D) )

The general solution of the differential equation

ﬂze“yis:

dx
(A e“+eV=c¢ B) e*+e¥=c
(C) e**y=c D) 2e**Y=c

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

Y-axisis:
5T 37
A) — B —
A) o B) 1
5T T
Cc) — D) —
©) 1 (D) 1

The Cartesian equation of the line passing through the point (1, -3, 2) and

parallel to the line :

=2+ +A] + @ = Dkis

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

A B

@) 2 0 -1 ®) 1 1 2

©) x+1:y—3:z+2 D) x—1:y+3:z—2
2 0 -1 1 1 2
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17. 3Ife A 3R B < 9e-T8 39 YR & foh P(A/B) = P(B/A) # 0, d9 :
(A) AcB,®"gA=B B) A=B

©) AnB=9¢ D) P@A)=P®B)

18. p a1 q suen: Togati P aen Q  f&ufd afew 2 | fog R @ravs PQ &1 3 : 1% 31U
# forfore st 2 e foig S tar@ve PR %1 ey fog 7 | S o1 feafa wfew

- - - -
p +3q p +3q
A) 1 (B) 3
5p +3q 5p +3q
©) 1 D) 3

ANHYA — b ARG TH

e« w99 19 1 20 Y T TH INHAA (A) W 91e T o (R) Tean mn g | T
fereneal o & Tt ST g :

(A)  FTHYT (A) 9T ok (R) THT I & | Teh (R) TR (A) hI ST hLat 2 |
(B) 3AMHH (A) U1 T (R) SHI T 8 | @b (R) JATHHYT (A) oh1 SATEAT &1 i |
(C) R (A) T 7, W] % (R) 31 2 |

(D) AN (A) FH B, Tafeh deh (R) T B |
19. IfieRed (A) : @few
2 =6i+2] —8k

%
b

101 — 2 — 6k T
C=4i—4j + 2k
o TR et S e 1 e R E |

@ (R) : dF SRIR afew foH | @ < W 1@ g, uh e s g, At
IR TROTH ST |fwT 81 31aT foheal Gl |G o1 JNT TEL Alee <k

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

© AnB=¢ D) P@A)=P®B)

18. 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
A) 1 B) 3
5p +3q 5p +3q
©) 1 (D) 3

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) i1s 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.
19. Assertion (A) : The vectors
2 =6i+2j -8k

101 — 2] — 6k

oy oY
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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20.

21.

22.

23.

24.

25.

ANBET (A) : y=cos () HT UG [-1, 1] 2 |
@b (R) : y= cos‘l(x)ﬁﬂ@‘m@'raﬁqﬁ'ﬁ'{ [O,n]—{g} 2

g -q@
3 @IS | 5 A G-I T 7, o0 Th o 2 3T ¢ |

- (2] s o]

b =tan! (ﬁ)—cot‘l(—%j B, Al a + b &1 HH JTd shIfT |

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

AYAT

(b) 3T hIFC : f 5 dx

5+4x x2

@Wﬁiﬁ 15 cm?’/minutet‘=ﬁ§U§11\1'{1_5‘3[?5r Iﬁﬁﬁgﬁiﬁ‘ﬂﬁﬂ@@%mﬁﬁ
2 Foreht 3ams W@ 3uR 1 B9 &1 1/3 91 8 | W 9 84 3% 1 918 R X H 98
BaTaFAE 4cm & ?

fog (2, 3, —5) W IRt T ATl qe FGRTh 3181 § U 10 S aTell [@ 61 iew
Heh T 1A ShITWT |

(1
(a) T fif fr f(x):{“m(;) %20 ahonNe weR £, x = 0 T T
0O ,x=0

BAE |
e

(b) f(x) = |x — 5| R IRATYT B £ hl & = 5 T TR IIAT hl S T |
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20. Assertion (A) : Domain of y = cos }(x) is [-1, 1].

Reason (R) : The range of the principal value branch of y = cos™1(x) is

[0, 7] {g} |

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

21. Ifa=sin™! (gj + cos ! (—15) and

b = tan~! (J§ ) - cot‘l(—%j

then find the value of a + b.

22. (a) Find: fcos?’ x elogsinx g
OR

) 1
(b) Find: J—5 T A2 dx

23. Sand is pouring from a pipe at the rate of 15 cm3/minute. The falling sand
forms a cone on the ground such that the height of the cone is always one-
third of the radius of the base. How fast is the height of the sand cone
increasing at the instant when the height is 4 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

. (1
xsin| — |, x#0
f(x) = (xj
0 , x=0
is 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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T ug -1
34 GUE § 6 TAY-3ITI T &, IH TAH o 3 37 7 |

26. (a) 3Thel GHIHT j_y _ 2%y = 3x2 e ; y(0) = 5, T TS Bt [ ST |
X

A
(b) T TaheT THfiehr &l B HINT

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

1 B 5, x % Tt A1 o o7, STaher1" 8H o TTT a 941 b o U J1d I |

ax+b , x>-1
f(x ={

27.

bx®-3 , x<-1

28. (a) 3 (cos x)¥ = (cos y)x%, al g—y T IS |
x

JHYAT
1—y2

b FRAN1-22+y1-y2=a(x-y) %’,?ﬁﬁl@m%g:
dx 1-x2

cosx
e

T
29. (a) nﬂsnﬁﬁﬁm:f o e dx
e e
0

AYdT

2x +1
b) T SHINTT : d
® Jer ™

2% + 5 — 2k ¥ | uw v wlew d 7@

30.
38|

femafra=2l—j+kb=3i—kam<d=
HIT S 2 1 b S RS &, qA ¢ - d =
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SECTION - C

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

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

ﬂ — 2xy = 3x2 e’ ; y(0) = 5.
dx

OR
(b) Solve the following differential equation :
2dy +y(x+y)de=0

27. Find the values of a and b so that the following function is differentiable
for all values of x :

£ ax+b , x>-1
x =
bx?-3 , x<-1

28. (a) Find 3—37, if (cos x)¥Y = (cos y) ~.
X

OR

2

(b) If\/l—x2+\/1—y2=a(x—y),provethatg—y: 1—y2.

x 1-x

T
COsX
29. (a) Evaluatezf ©
eCOS.?C +e—COS.9C
0
OR

. 2x+1
b) Find: d
® Find: [ e

A A AN

A A A A A _)
30. Given a = 2i - +k, l_))= 31—k and ¢ = 21 +j — 2k. Find a vector d which

. . - e > =2
1s perpendicular to both a and b and ¢ - d = 3.
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31, IAIHSATAA 4 FTeI e & JAh A [[H 5 AT AN 2HheAl e 2 | IA I H T
AIGTHAT 1 e HehTed L It 11 W STeft 715 a2 o1 At [T H & Ag=ad Ush g FHehreft
T8 | ITTrehdT STa hifoY fop =g feprefl 78 Tig @t # |

Qg -H
THEUSH 4 S -STI I E | TAH T 5 3h ¢ |
32. (a) Tog (2, 3, —S)Q%@TLL a X 1- Zmaﬁﬂqm%qﬁ%ﬁ%&mmm
T | 37 ﬁqwﬁgﬁanﬁ@m@ﬁmﬁmﬁ%ﬁmﬁﬁm

CE
(b) =TS S Tl L, 7o L ﬁ;qﬁdaﬁww@mdﬁm,aﬁ

L, : fig 2, -1, 1)@@%@61??{%@1%& X 1 ;%W% T

%

L, : r=€+(2u+1)j—(lvl+2)k%l

1 2 -3
2 0 -3
1 2 0

33. (a) A A= 2, @ A-l Fd hINe | 31a: T g fem =61 g

it :
x+2y—-3z=1
2x— 3z = 2
x+2y=3
JAYAT
1 2 -3||-6 17 13
(b) IERSPERA|2 3 2 || 14 5 -8 | MHINT:
L -3 —4] {—15 9 —1}
Ad: T T Tttt e =1 81 ST Shifoe -
x+2y—-3z=-4
26+ 3y +2z=2
3x—3y—4z=11

34. HHERGH U T8k 442 + y2 = 36 U ol &7 o1 et F1d HIfST |
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31. Bag I contains 3 red and 4 black balls, Bag II contains 5 red and 2 black
balls. Two balls are transferred at random from Bag I to Bag II and then a
ball is drawn at random from Bag II. Find the probability that the drawn
ball is red in colour.

SECTION-D

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

32. (a) Find the co-ordinates of the foot of the perpendicular drawn from the

point (2, 3, —8) to the line 4;x :le_z.

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
33. (@ 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) 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

34. Find the area of the region bounded by the curve 4x% + y? = 36 using
integration.
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35. T 1 fgs TumH gv= &1 3ATeRE g 8 it
=ERDI| x+ 2y <12

2x +y <12
5

x+ —y>5
43’

x>0,y >0 A Z = 300x + 600y T HTRIhdHIehuT I |

Qe -
39 GUS T 3 Teh{0T T U9 & | Tceh T3 6 4 316 8 |

36. T feUTHe WR 39 UTesh] ¥ HEH § Ush a1 Iooh o o fo1¢, foret Sorar & | fogen
319 ST 2 T3 36k 70% UTeeh 319 gl HE W o1 foret T0a W gehrd 8 | TR 3 I8 off
grr foh ST T Uk HEH U THY T A AT 8, IHeh 3T e FHd T T Hid
&1 TTRERAT 0.8 & 3R i UTesh Th HEM § 99 W M &1 hidl &, 39 3TTel Ha M
T I T S T TR 0.4 7 |

I b SR W 74 T4 o 3T T

(i) A E, 91 E, AT e I T8 e o et o1 900 9 I i 31 7 6
1 T2 1 M &, 1 P(E,) a2 P(E,) 1 IR |

(i) ®HT A, UTEh G g HEH 1 fored T T8 ¢ shl =21 i g=iial &, df PA|E,)
a1 P(A|E,) ST sIfST |

(i) TTE GRI QL HE 1 foret T TR ¢ <hl IRkl 11 ShitsTe |

CUCI

(iii) TTEsh gRI U8 HeH b1 foret g0y W feu S <t wilRiewan Si1a <hieie, Sat fean & fom
35 gER e 1 o R fen ®
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35. Solve the following Linear Programming problem graphically :
Maximise Z = 300x + 600y
Subject to x+ 2y <12

2¢+y <12
5

x+ —y=>5b
4y

x>0,y >0.

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

36. 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

is found that customer has paid the second month’s bill in time.
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37. (a) U oo™ o ST ol IoTd oh! foEd TR IGeh 38 o a1 § - o T4 Toadl

IS o ST ST 2 |

Teh Y31 T WM o U ¢oh W ohg {A-ATEH1 bl GITAT 7T © | AHT L {eTd ¢ X
o aelt W-ATs o1 W= & 71 R = {(,, L) : 1,0, GHTR 2} g qiReTiva

LRy |

TR o TR T e I o6 3T S
() T I 6 Tee R wufia g =1 & |
(ii) T <hifS fop Heer R Tshraeh & A1 T |

(iii) Ife T ¢oh I Teh {A-ATSH ohl THIRT y = 3 + 2 gRT efud fepan R g,
@l R T 399 Heerd {-aTgA1 o Y= i 3Td I |

AT

(b) WRTTh ES S, S = {(Iy, ly) : I, 1, S 2} G AR 8, o Wi shiforg
foh R S T & a1 WHhe 2 |
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37. (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{(,, l,) : 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.

(11) 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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38. U AR fAffen #1E § 24 sq.cm. Figa ammft g =nfaw | 1€ o Hu 3R = =
e 1 em ﬁ?ﬂﬁﬁ?ﬂ'ﬁaﬂmﬁh 1% cm@maﬁn,émmw%:

IR o JATYR R = T3 o6 IR ST
() Tafafdn e & Shet i x % Ue) I = HifvT |

(i) AT &A% o foTu H1E i fommd Fma Hife |
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38. 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% cm as shown below :

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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