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Please check that this question paper contains 23 printed pages.
Please check that this question paper contains 38 questions.
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Please write down the serial number of the question in the answer-book
before attempting it.

15 minute time has been allotted to read this question paper. The question
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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.

(i11) 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.

(tv) 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.

(vir) In Section E — Questions 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 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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30 @Ug § 20 Fgfashedt T &, T wde &1 1 379 § |

1. f(x)=x2—4x+5TUIHMNI B £: R > R

(A) THh! B, T ATDTEH T4 | (B) IH=BIeh 8, g Wheh! F21 2 |
(C) THehl T HT=BTEH M1 ¢ | (D) 7 T 3R T & FTTesEE B |
a ¢ -1
2. AGA=|b 0 b5 |THIH-TAMTITHEE, AW2a—(b+)HIAFNG:
1 -5 0
@ o B) 1
(C) -10 D) 10

3. ARA, M 3F1TH T AR BT |adj-A| =87, |[AT| FTAH R :

Q) 2 B) -2
(C) 8 D) 242
7 -3 -3 1 3 3
4. ACIAE|(-1 1 0 |HIIHUAIE |1 A 3|8, AARIARER :
-1 0 1 1 3 4
@A) —4 B) 1
©) 3 D) 4

5
5, d;ME[x 2 0] [—1]=[3 1] [_ﬂ%,a‘mwm%:

X

@A -1 ®B) 0
€ 1 D) 2
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SECTION - A
This section has 20 multiple choice questions of 1 mark each.

1. A function f: R > R defined as f(x) = x2 —4x+ 5 is :

(A) 1injective but not surjective. (B) surjective but not injective.
(C) Dboth injective and surjective. (D) neither injective nor surjective.
a c¢c -1

2. IfA=|b 0 5 |isa skew-symmetric matrix, then the value of 2a — (b + ¢)

1 -5 0
1S :
@A o B 1
©) -10 D) 10

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

@) V2 B) -2
©) 8 D) 242
7 -3 -3 1 3 3
4. Ifinverse of matrix |[-1 1 O |is the matrix|1 A 3|, then value of A
-1 O 1 1 3 4
1S
A -4 B 1
<G 3 D) 4
> 2
5. If[x 2 0]|-1|=[3 1] l:_ }, then value of x is :
. x
@A) -1 @) 0
© 1 D) 2
65/5/1/22/Q5QPS Page 5 of 24 P.T.O.
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6. ARCA= [aij] Th 2 x 2 AR 7, fraw ay = maximum (i, j) — minimum (1, j) g0

TG &, 1 ITgg A2 :
0 0] 0 1
A B
@ 1y o] ® | O}
1 0] 1 1
C D
©) 0 1] D) E J
7. ?Iﬁxey—lé?ﬁx 1t|?3ywm:r%
@A) -1 B) 1
1
(C) -—e D) -=
e
8. eSinzxﬂﬂcosxa;Hﬁ&im%:
(A) sin x eSin’x (B) cos x eSin®x
C) -2 cos x S D) -2 sin? x cos x eSin*

9. Wf(x)—§+— T T freTam 2 % R T R, 8 8

@A) 2 B) 1
€ o D) -2

10. Thash y = Tx — x5 JSH & TT x, 2 FhTS Ui B, h A &g W 2 | Toh ! &1 & ogei

Tﬁﬂ, Sdx=5 %, 2

(A) — 60 THTI/A. (B) 60 THTE/A.

(C) — 70 3HT3A. (D) — 140 TFEA.

1

11. Jx(log Y dx S B

A) 2log (log x) + ¢ B ——1 +¢

logx
3
© (logx) -+cC D) 3 +c
3 (log x)?

65/5/1/22/Q5QPS Page 6 of 24
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6. Find the matrix A2, where A = [aij] 1s a 2 x 2 matrix whose elements are
given by a; = maximum (i, j) — minimum (i, j) :

(0 O] 0 1
A B
A) 0 o B) i 0}
(1 0] 11
C D
©) 0 1) D) i J
dy }
7. If xe¥ =1, then the value of d—at x=11is:
x
A -1 B 1
1
C) —e D) --
e
8. Derivative of eS"** with respect to cos x is :
(A) sinx esin’x (B) cosx esin
(C) —2cosx esin’x (D) —2 sin? x cos x esin’x

9. The function f(x) = g+ ghas a local minima at x equal to :
x

A 2 B) 1
C) o D) -2

10. 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

1 .
11. Jx(log )2 dx is equal to :

(A) 2log (logx)+c B) - +c
logx
3
) Qo8 . O —> e
3 (log x)*
65/5/1/22/Q5QPS Page 7 of 24 P.T.O.
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12. Jx|x|dx$ﬂ=ﬂ?{%
-1
1 1
A) e B) 3
1
©) o M) o
13. Why2=4x, X - AH AU x =0 3N x = 1 % o= R &1 1 &heT &
2 8
A) 3 B) 3
4
©) 3 D) 3
2
14. Waﬁ\wﬁ—sm[d—g:mﬁaﬁﬁ%:
dx dx
A 4 B 3
(C) 2 D) iRz
15. p @ q wAw: fagett P aur Q & feufy wfew 8 | fog R Yemave PQ#1 3 : 1% 339w
¥ e =hxan 3 7 foig S T@rave PR w1 e faig 2 | S st fafa wfcw @
3 +3g 3 +33
A) E—q4 B) ug
5p +3q 5p +3q
©) 1 D) 3
16. i@%z_llzgamY-mﬁﬁmmﬁmﬁwwaﬁw%:
Br 37
A) o B) v
5% n
©) " D) "
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1

12. The value offx | x| daxis
-1

@ ®

1
(C) o D o

13. Area of the region bounded by curve y2 = 4x and the X-axis between x = 0
and x=11is:

2 8

(A) 3 B) 3
4

©) 3 D) 5

4 2
14. The order of the differential equation dy _ sin(d—yJ =51is:

doc? dac?
@A 4 B 3
) 2 (D) not defined

15. 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 :

24 3—> 24 3—>

A) 2—94 (B) uS
5p +3q 5p +3q

(C) 4 D) 3

16. The angle which the line %: ll = %makes with the positive direction of

Y-axisis:
5T 37
@A) — B) —
6
5% n
Cc) — D) =
C) 1 (D) 1
65/5/1/22/Q5QPS Page 9 of 24 P.T.O.
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17. fig 1, -3, 2) ¥ A I amelt @I X@ P = (2 + 1)1 + 4] + (24 — Dk F TR
JGT T HIAT THIHT S

x—1 +3 z-2 x+1 -3 z+2
_YTo_ (B) _Y79 _

A
@) 2 0 -1 1 1 2

x+1 -3 z+2 x-1 +3 z-2
_Y79_ (D) _Y*o_

C
©) 2 0 -1 1 1 2

18. 3fe A 3T B < ueA¢ 39 TR & f6 P(A/B) = P(B/A) = 0, a9 :
(A) AcB WgA=B (B) A=B

€ AnB=9¢ (D) P@A)=P®B)

ARHYA — b FTaTiE I

48T : w99 19 91 20 IF T Th HAWFHYA (A) % 1€ T b (R) fem man 2 | =
Torepedl B & Tt ST GHT :

(A) AFHH (A) T TF (R) T T 2 | b (R) AWFH (A) H AT HAT 2 |

(B) IFAHAT (A) AT b (R) ST T B | b (R) ATHFHYT (A) ) SARAT TET 4T |
(C) IAMFH (A) T 8, Tg dh (R) 3T ¢ |
(D) HFAHeH (A) HEH B, F(eh o (R) T 2 |

19. AHET (A) : y =cos L(x) BT IE[-1, 1] & |
& (R) : y = cos™1(x) ! T&I IRAT hi TRE [O,n]—{g} 2|

65/5/1/22/Q5QPS Page 10 of 24
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17. The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line :

T=@+ i +4] + @\ —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

18. 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)

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) is false.

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

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

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

[0,]- {g} .

65/5/1/22/Q5QPS Page 11 of 24 P.T.O.
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20. AfwF (A) : Tfew
2 =61 +2] — 8k

- A A A
b = 10i — 2j — 6k @

ol

= 4i— 4] + 2k
Teh HHeh 10T TS ohY STt ot Fefa i & |

T (R) : T YRR T A 3 #5153 wE@ T8 2, W By T g, Al
3T IO I T B YT foheel QF Tfee sl 0T e Jfe <

TAE R

s -9

TH@UE N 5 et T -IHT I &, R0 Ideh o6 2 376 B |

21. 3fe sin_l{ktan(2cos 1£]:|:— B, a1 k =T A JTq <hIfST |

(1
92. (a) W HIAT Rh f(x):{xsm(}) %0 qfone weM £, x = 0 T Ee
0O , x=0

FATTE |

RYAT

() fx) = |x— 5| g1 URATNG BT £ hY x = 5 T ST IIAT ! I T |

23. @?ﬁf?ﬂm2 cmWsecﬁ@HﬁﬂE{(@a@@% | TTa Fifse fos B=Tr=5cm
T IHH TR F TG hI AR ?

65/5/1/22/Q5QPS Page 12 of 24
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20. Assertion (A) : The vectors
2 =61+2j—8k

%
b

10i — 2§ — 6k
C=4i-4j +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.

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

21. Find value of k if
. _1|: ( -1 3J:| T
sin"‘|ktan| 2cos™ — || ==.
2 3

22. (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.

23. The area of the circle is increasing at a uniform rate of 2 cm?/sec. How fast

1s the circumference of the circle increasing when the radiusr =5 cm ?

65/5/1/22/Q5QPS Page 13 of 24 P.T.O.
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24. (a) Wﬁﬁﬂ:fcose’xelogsmxdx
YT
) TR [
25. 95 (2, 3, —5) & B W aTeft qe SR 31&t & THH R S7 el {@ w1 afew
iRt FTd hIFT |
Qs -
T GUE T 6 Y I T 2 | T T h 3 3T ¢ |
26. (a) 3¢ (cos x)y=(cosy)x§,?ﬁg—ifﬂﬁﬁ&ﬂl
AYAT
2
(b) qﬁ\/l—xz+\/1—y2=a(x—y)%,?ﬁmﬁﬁm%g—i: i_yz
-x
27. A x=asin30,y= bcos39%?'|}f9—E dym?ﬁh{q;
4 dx?
28. (a) WHIW L J cosxcosx—cosx
+e
AYAT
Sifya - 2x+1
® 'f(x+1)2(x-1)
65/5/1/22/Q5QPS Page 14 of 24
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24. (a) Find: j cos3 x elogsinx gy

OR

) 1
(b) Fmd:j—5+4x—x2dx

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

and making equal angles with the co-ordinate axes.

SECTION - C

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

26. (a) Find j—y, if (cos x)Y = (cos y) *.
x

OR
2
(b) If \/1—x2 + \/1—y2 = a(x —y), prove that gz 1=y .
de V1-x2
2
27. Ifx=asin30,y=b cos3 0, then find d_y ato="T.
dac? 4
T
COSX
28. (a) Evaluate: J ©
) eCOS.’)C + e—cosx
OR
(b) Find: f 2xz+1 x
(x+1)° (x-1)
65/5/1/22/Q5QPS Page 15 of 24 P.T.O.
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29. (a) 3TaH TR g—y _ 2%y = 3x2 e ; y(0) = 5, =T IS Bt F1a HIRMT |
X

IFAYAT
(®b) T e gt w1 g hifsT

dy +y(x+y)dx=0

30. @fewt of =5 +kaen i+ — k o % csaa Y Gty w1 AR Rrgerr afmm 4
THTS BT | 3T4: 379 IALHT ST IR |

31. AGFE® =X X T NIRRT sed i< el 8, J1f a 741 b s R 2 -

X 1 2 3 4 5

PX) |02 a a |02 b

Ife Areg E(X) = 3 84l a 99T b o WM A shIfT | 37d: P(X > 3) FTd shifST |

Qs -¥

TE WIS 4 FH-IT T T S AT TAH & 5 HAH ¢ |

1 2 -3
32. (@ ACA=[2 0 -3|% @ Al F@ v | 3ra: F= arfiwmr feem =1 g
1 2 0

i

x+2y—-3z=1

2x— 3z =2

x+2y=3

AYEr

65/5/1/22/Q5QPS Page 16 of 24
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29. (a) Find the particular solution of the differential equation

dy _2xy =322 e* ; y(0) = 5.
dx

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

30. Find a vector of magnitude 4 units perpendicular to each of the vectors

A A A A A A
21 —j +k and 1 + j — k and hence verify your answer.

31. The random variable X has the following probability distribution where a
and b are some constants :

X 1 2 3 4 5

PX) | 02| a a 02| b

If the mean E(X) = 3, then find values of a and b and hence determine

P(X > 3).
SECTION -D
There are 4 long answer questions in this section. Each question is of
5 marks.
1 2 -3
32. (a) 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
65/5/1/22/Q5QPS Page 17 of 24 P.T.O.
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1 2 -3||-6 17 13

(b) IFPHPERA|2 3 2| |14 5 -8|FAHINT:
3 -3 —-4||-15 9 -1

31q: = W gt T 1 & Fa hifee
x+2y—3z=—-4
2x+ 3y + 2z =2

3x—3y—4z =11

33. U A Tk 422 + y2 = 36 U oR & 1 &%t 71d HINTT |

34. (1) Mg 3 -9 v AX_Y_ 172 @ oy iy wiw & e F Fww T

2 6 3
FHIT | 374: Tew e foig & & 718 Yar W wfi e i s ot 7 hife |
T

(b) = & TS g1 @t L, @ L, 3 sfi= ol <7 gft Ia i, StEt

L, : f8g (2, -1, 1) & B ST areft [@r 2 S %z%:g & FHI 3, 74T
L, P=i+@u+1)j—(u+2k¥
35. T g MU= THEAT ! TTH GRI TA hITIT :
=0 x+ 2y <12
2x+y <12
4x + by > 20

x, vy > 0 AT Z = 60x + 40y 1 JTeehaHientor iV |

65/5/1/22/Q5QPS Page 18 of 24
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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

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

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

point (2, 3, —8) to the line 4-x =Y 1-2
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
Ly: ¥ =1+@u+1)j -+ k.
35. Solve the following L.P.P. graphically :
Maximise Z = 60x + 40y
Subject to x+ 2y <12
2x+y<12
4x + 5y > 20
x,y=>0
65/5/1/22/Q5QPS Page 19 of 24 P.T.O.
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T RE-F
THEUSH 3 THIV UG I 8 | TAH TH F 4 I 8 |

36. (a) U faamid & oM &l Ioa i fotma 3 35 3fag@ & an o I & fore W
TGS & AT AT 2 |

Teh YT § WY o ITH 3 T hs IoT-T3A1 ol ST =T 8 | 7T L 3eTd 3 W
Ry Tt IT-TEAT BT @g=T 3 7 R = {(1, L) : 1,1, SR &) G I
LWEHE |

YT o STYR 9T =T J9A1 o IR e
() Fa iR % gy R gafia R el |
(i) TTa hIfoT foh Geer R Gehteh & A1 TR |

(iii) AR 1T I T Th ITA-ATSH 1 AW y = 3x + 2 g1 Frefig fran mn 3,
dl R T 398 Haford WAt & 9= ! Jid i |

Y
(b) HRTTh HE S, S = {(Iy, ly) : Iy 1, Aw=iad &) g TR B, <t S hifg

for 1 S wafya B quT S B |

65/5/1/22/Q5QPS Page 20 of 24
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SECTION - E

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

36. (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 =A{(y, 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.

65/5/1/122/Q5QPS Page 21 of 24 P.T.O.
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37. W ahR fafSfaT 1€ § 24 sq.cm. Gfga ammft B =i | 1€ & S SR A==
T 1 em ﬁaﬁaﬁmﬁwmﬁz 1% cmmw,wmw%:

il cm 1cm
""""" Dr .S wh i ta - Sow==T T %
i ";:}A oAy f\hka.u_»\ | g 4
el g oL .o 1A 1% ) 1%
I
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38. U fEurdiice WR 31 Tgh! § HEH T Tk S Yok o & fo1¢ foet 99ran 7 | fsen
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a°1 P(A|E,) 91 hif9T |
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I TR TE 1 o amar w fean # |
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37. 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 :

il cm 1cm
| Mha Dr .S oo — So—m=-"
| OopA e qlancd E x 404
1% .{“r“’_,,\ ST 1 1% 1% //// / 1%
]
Y 96 e ka ke e ra E‘ﬂ) cal Printed matter y 2
| P e achp o Ol
R
| go ks B AD M A F
1 cm 1 cm

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.
(1) Obtain the dimensions of the card of minimum area.

38. 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 :

(1) 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,).

(1) Let A denotes the event of customer paying second month’s bill in
time, then find P(A|E1) and P(A|E2).

(i11) 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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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.

(i11) 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.

(tv) 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.

(vir) In Section E — Questions 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 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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g - %
3 E@US | 20 Fglashed! T &, T 5% 1 FH A1 3 |

1.  eSi** T cos x % HTUY THAT & :
(A) sinx eSinx B) cosx eSin’x

(C) —2cosx esin (D) —2sin2xcos x esinx

2. ICABR2FTH TN AR AT A|=-28 @ |5A'|FIAFE:
(A) -50 (B) -10
(©) 10 D) 50

3. o f(x :g+3 T W T xF T AR W R, 98 2 -
X

A) 2 B) 1
€ o (D) -2

4. THTHy = Tx— x5 IS0 & TUT x, 2 IHTS U . Y A 9¢ W1 8 | T5h ! A & a¢a

HE, Tqx=5 %, 2
(A) — 60 TH/A. (B) 60 3HTS/A.
(C) — 70 THTI/A. (D) — 140 A,

5. YR P qe1 Q T UAHS U Il (g 3 | AR Mg Q Fir +ife 3 x 2 8,

WP@[@&%:
A) 2x2 B) 3x3
(C) 2x3 D) 3x2

6. fx)=o2—4x+5gUIRNMNAHH{: R > R

(A) THH! 3, T TDEH T8 2 | (B) 3IMBIEH 8, Tog Theh! 121 & |
(C) THeh) YT ST=5TEsHh ST © | (D) ¥ THH 3N A E ITDEH 2 |
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SECTION - A

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

. . 12 . .
1. Derivative of es™™* with respect to cos x is :

(A) sinx esinx (B) cosx eSin’x
(C) —2cosx esinx (D) -2 sin? x cos x esSinx
2. If A is a square matrix of order 2 and | A | = -2, then value of | 5A' | is :
(A) -50 B) -10
(C) 10 (D) 50

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

A 2 B) 1
C) o D) -2

4. 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

5. 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

6. A function f:R —> R defined as f(x) =x2 —4x+ 5is :

(A) injective but not surjective. (B) surjective but not injective.
(C) both injective and surjective. (D) neither injective nor surjective.
65/5/2/22/Q5QPS Page 5 of 24 P.T.O.
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7. A sin(xy) =178, @ g—yw%
x

@ = ® -=

y y

© < @) -¥

X X

7 -3 -3] 1 3 3

8. URHTE|-1 1 O |HIFIHAINSE|1 A 3|8 AARIAFS :

-1 0 1 1 3 4
Aa) —4 B 1
©) 3 D) 4

9. 3IEA= [aij] Th 2 x 2 AR 7, T a;; = maximum (i, J) — minimum (1, j) g0

Y€ &, dl ATeqE AZR :

[0 O] (0 1

A) 0 0 B) i 0}
[1 0] 1 1

(C) 0 1] (D) E J

10. AR A, e 3H Tk ot AR A |adj-A| =87, @ |AT|F AR R:

@A) V2 B) -2
(C) 8 D) 22
/2

11. f cot 8 cosec2 0 dO HTAM B

/4

@ 3 ® -

(€) 0 (D) _g
65/5/2/22/Q5QPS Page 6 of 24

4‘ www.careers360.com } 32




CAREERS 360 s

7. Ifsin(xy) =1, then g—yis equal to :
x
x x
A = B) -=
y y
© = o -
x x
7 -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
is:
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 a; = maximum (i, j) — minimum (, j) :
[0 0] 0 1
A B
(A) 0 o B) E 0}
1 0] 11
C D
(©) 0 1] D) 4 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 :
@) 2 B) -2
C€) 8 D) 242
/2
11. The value of J cot O cosec? 6 d6 is :
/4
1 1
A — B ——
A) 9 B) 5
T
<€ 0 D) ——=
8
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12. WJWW%
A) %sin_l (ZS—ijrc B) %sin_l (23—’“)+c
() sin™! (%’“JH D) %sin_l (23—x]+c
13. S y2=4xqMx=1 AR ST H TG :
@ 3 ® -
© = ® =
14. mﬁwj—Z:exwaﬂmgﬁ%;
@A) e*+eV=c B) e*+eV=c
© e*v=c D) 265y =c

15. Y@r %= ll - %mY-a&aﬁWﬁmﬁwwaﬁw% :

5m 3n
- Y
5m n
O Ry

16. g (1, -3, 2) A AR AW AR AN @I = (2 + V)i +A] + 21 — Dk F TR
TG 1 HId FHIHT 2 ;

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. The integral Jd—xis equal to :
Vo - 452
(A) %sin—1 (2%) +c (B) —;—sin'1 (%{) +c
(C) sin’! (Z?xj +c (D) —2—sin_1 (%) +c

13. The area of the region bounded by the curve y2 =4x and x = 1is:

1 8
@ 3 B) 3
64 32
© 5 Y

14. The general solution of the differential equation

d_y =e*Vis:
dx
A) e*+eV=¢c B) e*+eV=c¢c
(C) e*tvy=c D) 2e*TY=c
15. The angle which the line X ll = %makes with the positive direction of
Y-axis is :
@ ®
51 n
Cc) — D) —
© 1 D) 1

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

T=(2+M)i+A] + @ - 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
©) == (D) =1
2 0o -1 1 1 2
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17. 3fe A 3R B < 9218 39 YR & foh P(A/B) = P(B/A) = 0, 99 :
(A) AcB,®gA=B B) A=B

€ AnB=9¢ D) PA)=P®B)

18. p a1 q wuw: fagati P e Q < feufa wfew 2 | fog R W@m@vs PQ &1 3 : 1% 374
7 fennforg =hta @ e f9g S Wrewe PR &1 wea fag @ | S 1 fafa afcw 7

- + 3—) - + 3—>
@ ®
5p +3q 5P +3q

Ry — T TR =

e : w9 19 TR 20 YEE T TH FWHUT (A) % 1€ TWh @ (R) femmn ® | =
forepedl o @ Tt ST

(A) AHE (A) T TR (R) THI T 8 | T (R) TR (A) hl AT AT § |
(B) FfHHA (A) AT Gk (R) QT T B | o6b (R) TR (A) < same 781 o |
(C) 3fW=HeM (A) T 7, T @ (R) IJIHT R |
(D) FHOHYT (A) FHEH B, i deh (R) TR |

19. HAF=E (A) : giew
2 =6i+2]—8k
b =101 — 25 — 6k =

¢ =4i-4j +2k

T THHI B Y Y=t o el s 2 |
W (R) ;i R ey i § o 3 v 7d §, o Pge g, Al
3T qRon S |few B srvan fhedl 3t mfemt 1 e |few =
T 3 |
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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 :

A) 13_94 02)) ug -
5p + 3q 5p + 3q
© @ 2B

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) is false.
(D) Assertion (A) is false, but Reason (R) is true.
19. Assertion (A) : The vectors
=61 +2j -8k

10i — 2j — 6k

o) T¢ o)
I

4i — 47 + 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.

65/5/2/22/1Q5QPS Page 11 of 24 P.T.O.
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20. AMFER(A) : y=cosl(x)HUE[-1,1] R |

@k (R) t y= cos‘l(x)ﬁﬂ@wﬁw [O,n]—{g} 2|

g -g
@IS Y 5 3fd TY-ITHT A &, A s & 2 3% © |

21. I a=sin! (?J + cos™! [%j 210

b =tan! («/g) — cot‘l(—%) B, Al a + b T UM A I |

22. (a) TAHINT: f cos? x elogsinx gy

A

(b) A HINT : Jm dox

23. T WY H W 15 cm3/minute H T H PR 2 | Reft 33 W YW W T |1 9% =41
? Toresht SaTE T U St e 61 1/3 W 2 | 3 | o1 W% st SHaTs hE X H 9
WeEFTE4cm 2 ?

24. Tdg (2, 3, —5) & B T areht e Fdurish &t § GWH 10T s aTelt Y@ 1 |iew
FEHIehIT T ST |

25. (a) g Hifse f f(x):{xsm(xj ’ xiomwﬁmﬁr«wﬂ x = 0 W Haq
0 ,x=0

TATE |
e

(b) f(x) = |x — 5| GRI ITNTG et £ Y x = 5 T IFeTheA= 14T h) i HIRT |
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20. Assertion (A) : Domain of y = cos™1(x) is [-1, 1].

Reason (R) : The range of the principal value branch of y = cos™1(x) is
T
0,t|—9—7¢.
o.r)- {2}
SECTION -B

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

21. Ifa=sin"! (g] + cos™! (—15) and

b =tan™! (/3) - cot‘l(_%J

then find the value of a + b.

22. (a) Find: j cosd x elogsinx gy
OR

i 1
(b) Flnd:J—_5+4x_x2dx

23. Sand is pouring from a pipe at the rate of 15 cm®/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
£(x) = xsm(zj , x#0
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.

65/5/2/122/Q5QPS Page 13 of 24 P.T.O.
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Qe -1
T H 6 TY-ITHI TH &, FRH TH 5 3 3% 3 |
dy

26. (a) HTHcl GHIHUT T 2= 342 e** ; y(0) = b, =1 fafdre & A shIfT |

IRYJT
(b) T Fawe g w g Hifle:

x2dy+y(x+y) dx=0

27. FE B H, x % Gl AHT & I, STaehar 1T B8 & T7T 2 98T b & 7F J1d HIfNT |
{ax+b , x>-1
f(x) =

bx®-3 , x<-1

28. (a) IfE (cos x)Y = (cos y)* &, al g—y A Hie |
x

RYAT

b) AAN1-a® +1-y2 =a@-y)¥, ﬁrm*ﬁmﬁsj—hf;ﬁ
X

1—x2

cosx
e

CosSXx —COosSX

T
29. (a) mmaﬁﬁq;J
Oe +e

RYAT

Eifo - 2x+1
() 'f(x+1)2(x—1)

30, fmifra=2l-J+kb=38l-kanc=2+5_2k% | s tmaly d 7@
FIRT 2 7 b QA R eaaqa, T o - d =37 |
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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
dy —2xy=3xzex2;y(0)=5.
dx
OR
(b) Solve the following differential equation :
x2dy +y(x+y)dx=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
., dy . _
28. (a) Find I if (cos x)¥Y = (cos y) *.
x
OR
2
(b) If \/1—x2 +\/1—y2 = a(x—y), prove that Q: 1-y .
de V1-x2
T
eCOS.’)C
29. (a) Evaluate: f
eCOS.’)C +e—cosx
0
OR
®) Find: | ke
(x+1)° (x-1)
- AA A A A - A A A -2
30. Givena =21—j+k, b=31—-kand ¢ =21+ ) - 2k. Find a vector d which
is perpendicular to both aandband ¢ - :1) =3.
65/5/2/22/Q5QPS Page 15 of 24 P.T.O.
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31, MIT3TAATAMAFAN TR ETIF AA M ASAA TN 2FA e &8 | A IH A
AGTHAT Q1 Tie, (el X A 11 F STeft 715 7 1 At [1 | & Argeaal T TG Hepreft
3 | Tiferar Fa Hifse foh 78 el e o 2 |

Qe -9
TS H 4 T -SANT IS | T T H 5 IAF 8 |

32. (a) g (2, 3, A iF Y 172 oo mudw ¥ e ¥ P T

2 6 3
HIT | 37q: feu e forg & & 715 Ta WEi= o« i T o 71a i |
FaT

(b) = <& é QT L, 7R L, & e 3 =aw g 1 <hifsre, et
L, :fg (2, -1, 1) A T et @ 2 < %:%zg % TR B, 7

Ly:T=i+@u+1)j—(u+2kd
1 2 -3
33. (@ ACTA=[2 0 -3|% @ Al F@ hfsw | 3« Fo Tl e g«
1 2 0
i ;
x+2y—-3z=1
2x— 3z =2
x+2y=3
YT
1 2 -3][-6 17 13
(b) IERHPARA |2 3 2| |14 5 -8|FaFNC:
3 -3 —4] {—15 9 -1

3ra: T et wfietor feer &1 & sma it -
x+2y—-3z=-4
2x+ 3y + 2z =2
3x—3y—4z=11

34. HHTHE U Tk 442 + y2 = 36 U 2R &% &1 8%t 31d IR |
65/5/2/122/Q5QPS Page 16 of 24
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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 =X=1_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
L2:?=f+(2u+1)§—(u+2)f<.
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| |-156 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® + y2 = 36 using
integration.
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35. o= ges N THET BT ATHE g & <hIFT -
= E0 D) x+ 2y <12

2x+y <12
5

x+ —-y=>5
4y

x>0,y > 0% JAAd Z = 300x + 600y HT ATTHAHHT HIWT |

T E -
T @IS T 3 Th{U T YT 2 | T3 T 6 4 HAh & |

36. T fEUTdHeet WR 31U UTEh! | AR U Th o Yooh oA o fo1g foret wtan 7 | e
IV AT © T 3HF 70% AT 310 Tgt HER b1 foret Tm W gaprd 8 | =R 3 98 oft
T foh ST UTEh Uk WER § TUT T YTAH HIAT 7, IG5 0TSl TEH THT T YTAE HT
1 Tifehar 0.8 8 3 S UTeh Teh HER H THT T YTAH T2 LT 7, IHb TS He A
THI TR YT A shl TR 0.4 2 |

IR o ATUR T T3 o TN

(i) ®EE, 91 E, A e g T8 Ta o 9o 1 ST 0 YT S A1 T HA
% AT 1 T &, af P(E,) 741 P(E,) I I |

(i) HETA, TEF N TR AL T 9 T T S 1 =AT &l S @, df PAJE )
a1 PA|E,) 91 i |

(i) TTEH G GEX HEM W fored THT TR G <hl THRIhdl AT <hIfT |
Y

(iil) TTEH RT TR HER 1 foret HHT W eu I ) iRkt §a e, Set fear & fe
I R TR F e g e R |
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35. Solve the following Linear Programming problem graphically :
Maximise Z = 300x + 600y
Subject to x+ 2y <12

2x+y <12
5

x+ —y=>5
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|E,) and P(A|E,).

(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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37. (a) U [oRITETE o BFEI I {79 ol foHd TR 36 3(d8™ & SR H M o [T 1o

TR o ST ST 2 |

Teh YT T WM o ITH 3 I s TA—T3A1 bl I 71 8 | 7T L3 86 W
R q¥ft IWT-meA 1 @g= 3 a1 R ={(l, L) : 14,0, % HHIGR &} g0 aieaiva

LRE R |

I o TR T A1 o I T
(i) ¥a IR fo dey R gwitd 3 a1 74 |
(i) T SRR o Wey R Eshmaes & 1 E |

(iii) e (eTa 2 T T {A-ATE bl TRl y = 3x + 2 g fAsfua fpan men g,
R § 398 Gela (- SATs1 o S i 1 i |

HAYT

(b) WHITH TS S, S = {(I, 1) : [ 1, wwsiaa 2} gru qienfvd 2, df S ki
o6 I S ARG R 7T Hoh 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 =A{(y, I,) : 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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38. s FAFarhRr fafgfen &€ o 24 sq.cm.ﬁ@ﬁ‘v‘lﬂ@ﬁ@?ﬁw | TS & HI 3N F=r
9 1 em ﬁmﬁaﬁtmﬁwmﬁh 1% cmmm,wmw%:

il cm 1cm
| Mha Dr .S oo~ ta = Sewr—=""! 1/
el pcq oL DAL 1% ) 1%
]
| For e ety o olFEe :
; oty et - Mort  aldr, RSP !
| Jo ks B AS M 4 7T
1cm 1 cm
YR o TR T = I47 o IR

() TIRfET IS o &ahet il x % 41 H e HiT |

(i) =TT SAHA h T HIES hi ToHTE T HIWT |

65/5/2/22/Q5QPS Page 22 of 24

4‘ www.careers360.com } 48




CAREERS 360 s

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 :

1 cm 1 cm

: | i /.
112§ o DAL 1% ///?// 1%

E b sre ha b e O CIL Printed matter///y /-2

1 em 1cm

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.

(1) Obtain the dimensions of the card of minimum area.
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= e :
Frafafaa Rt = wga aaar & afgw 3t 3 ash & wem il :
(i) 3G Fe7-77 4 P07 38 Fv7 & | @ 397 AT & |
(ii) I8 Fo7-97 ia @vs] 4 favifsa 8 — @ve-%, @, T, T 0 & /
(iii) @UE— & 4 397 g7 1 & 18 7% Fglashediq ol J97 G&TT 19 TF 20 1937 U ad
STIRT 1 37% F Jo7 8 |
(v) TIS— &4 J97 G121 @25 7% 37 7g-3707 (VSA) ¥R & 2 351 & 57 8 |
(v) @IS TH I G&I26 831 7% Tg-F70T(SA) JFR & 3 HH1 & o7& |
(vi) TE- THIFTGEI32 835 7% H-FF0T(LA) TPR & 5 3H & Fo7 3 |
(vii) @UZ— &Y 97 G&IT 36 8 38 T IHTHIRT 4 3% & Jo7 8 |
(viii) F97-97 7 Ga7 (b9 787 1397 7137 8 | T, @S- & & 2 Jol 7, @S- T & 3 Fo
4, @S- g2 ¥y 4 797 GUS-F & 2 ¥l 7 TR 49 &7 i< 91 T 8 |
(ix) FePpeick &1 39T AT E |
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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.

(i11) 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.

(tv) 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.

(vir) In Section E — Questions 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 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 g -%
39 @ A 20 Fgfoshedl T B | TE TH 1 IH HF |

1. p U g swaR: Togal Paen Q & fafq wfew 3 | fog R Y@m@ve PQ 1 3 : 1% 374
7 fennir =htan & 7 fog S Warave PR &1 wer fag 3 | S 1 fRafq |fgw

A) E+T39 B) L83<1
© ®
2 -1 1
2. IEERA=|AL 2 O FIhAAER S fTUAFIARR:
1 -2 3
@ 0 B) 10
(C) R-{10} D) R-{-10}

3. @ %z%zng-aaﬁWﬁmﬁmwaﬁw%:

o1 3n
— Y
om n
© 7 Y

4. f8g(1,-3,2) AR IR TR @AW T = (2 + M1 +A] + (2h — Dk & T0R Th
TGT T BT THIHT S

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

A B
&) 2 0 -1 ®) 1 1 2
x+1 -3 +2 x—1 +3 z-2
©) S Al P D) _y+3 _
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 :

2433 2 +30
@ B4 ® 25
5p +3q 5p +3q
© = @ B
2 -1 1
2. Forthe matrix A=|A 2 O |[to be invertible, the value of A is :
1 -2 3
@A o0 B) 10
(©) R-{10} D) R-{-10}
3. The angle which the line X ll = %makes with the positive direction of
Y-axis is :
5T 37
A) — B) 2=
A) o B) 1
51 T
c) — D) =
©) 1 D) 1

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

T=(@2+M)i+A] + @ - 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
©) ——=I—- D =T
2 0 -1 1 1 2
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5. aﬁAz[’l‘ ﬂa‘mB{j ‘f]%,aAzzBasmmm%:

A -2 B) 2
(C) 23a1-2 D) 4

6. Uhdshy= Tx — x3 ST & qAT X, 2@%%@.@?@%@% EEEIRRE X HSa!

N, ITx=5%, 8

(A) — 60 FHTI/A. (B) 60 3HT3/A.

(C) —70FHR/A. (D) - 140 THTE/A.
x% sinx o

7. WATTH f(x) = : 8, 8l p Th IR | p HI I8 0H REsh few £1(0) = 18, B ;

p -

A R B) 1

< o0 D) -1

8. Ife A 3R B g ueAT 39 ThR & o P(A/B) = P(B/A) # 0, a9 :
(A) AcB,WgA=B B) A=B

€ AnB=¢ D) P@A)=P®B)

9. fx)=x2—4x+5gUIRNNA R f: R > R
(A) T R, T ATDEH T8 2 | (B) 3T=BTEH B, T Theh! T # |
(C) THeh! TUT ATBIEH QM1 1 | (D) 1 THh! IR A 3T=BIEH B |

10. ARA, BN 31 Th it NToqg 2 4 |adj-A| =82, |AT|FTAM R :

A 2 B) -2
C) 8 D) 242
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5. IfA:{glc ﬂandBZ{4 ﬂ,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 . .

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

p p—

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) =x2 —4x + 5 is :
(A) 1injective but not surjective. (B) surjective but not injective.

(C) Dboth 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 :

Q) 2 B) -2
(C) 8 D) 242
65/5/3/22/Q5QPS Page 7 of 24 P.T.O.
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11. a&}xz dx=k}x2 dx+}x2 dx 3, AKFTANR
-2 0 2

A 2 B) 1
1
© 0 D) 2
12. jlogxdxwtﬂq%:
1
A 0 B) 1
C) e (D) eloge

13. Why=+x, Y-FAT AWy =0, y=3% =BT H %1 & :

A) 23 B) 27
© 9 D) 3

14. T e gt K Hife

&y dy \’ d'y
ay N — 4100l &Y
da® ¥ x(dxj o8 dx?

(A) i T 2 | B) 32|
(C) 421 D) 521
7 -3 -3 1 3 3
15. IR (-1 1 O |FIFYHAFNIE |1 A 3|7, WABIAAR :
-1 0 1 1 3 4
A -4 B 1
© 3 D) 4
16. HﬁAZ[aij]@ZxZW%,Waij=maximum (1, j) — minimum (, j) g’
TS &, 1 SR A2 R :
[0 0] [0 1
@) 0 0 ®) 1 0}
1 0] 1 1
© 0 1] ) 1 1}
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3 2 3
11. Ifjx2 dx=ij2 dx+Jx2 dx, then the value of k is :

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

14. The order of the following differential equation

3 5 4
d—};+x(gj = 4log(d—3;] 1S :

dx dx dx

(A) not defined B) 3

€ 4 D) 5
7 -3 -3 1 3 3

15. Ifinverse of matrix |-1 1 O |1is the matrix|1 A 3], then value of A

-1 0 1 1 3 4

is:

A -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 a;; = maximum (i, j) — minimum (i, j) :

[0 0] 0 1
A B
@ 0 0 ® 1 0}
1 0] 1 1
C D
(©) 0 1] (D) i J
65/5/3/22/Q5QPS Page 9 of 24 P.T.O.
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17. SN’ cos x % TTUET JTTeholdl & :
(A) sinx esin B) cosx esin’s

(C) —2cosx eSinx (D) -2 sin2x cos x esin

18. oM f(x) = g+% T Y g xh AR W g, T8 R

A 2 B) 1
(C) 0 D) -2

A — b IR T\
e : 737 19 AT 20 IF F T ANHUA (A) & 9 Th @b (R) e man & | T
(A) ANERYA (A) T T (R) QFT T © | o (R) AWH (A) ol A& T £ |
(B) FMrHL (A) T T (R) QA HA & | Toh (R) SR (A) hl e T < |
(C) AWHYA (A) T 8, g T (R) FEA 2 |
(D) IFHUT (A) JIF 8, Tafh T (R) T & |

19. IMFR(A) : y=cos () mIA[-1, 1] B |

@b (R) : y=cos‘1(x)3ﬁ5@¥ﬂ@ﬁqﬁm [O,R]—{g}%|
20. HfFuF (A) : Fflew
2 =61 +2j — 8k
b =101 — 2j — 6k T
C=41—4j +2k
T FHH I B Y et ) el |
T (R) ;o YR wlew R @ w8 @ W 7@ 2, w e w9 E, A
31 R I | & srerar R Q) e w6 et w6
AR |
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17.

18.

19.

20.

. . 12 . .
Derivative of e™™* with respect to cos x is :
. 112 112
(A) sin x eSI¥* (B) cos x eSI¥'*

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

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

A 2 B) 1
C) 0 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) is false.
(D) Assertion (A) is false, but Reason (R) is true.

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

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

Assertion (A) : The vectors

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 -d

3 @Ue A 5 31fd TY-ITT A § | TAh TH H 2 3 7 |

2
A HINT : cos~Lx + cos™] £+ 3-3x ; leS 1
2 2 2
(a) FaHNT: f cosS x elogsinx dy

RYAT

©) TR [

CAREERS 360 s

T U T JEIT TR 72 cm/sec. FH G H TG W 8 | T % AGH o §g4 hl QLI

i, EEREEACTIREIRSCICE RO R

foig (2, 3, —5) ¥ B T aTcht T Fidwies S7aft & T AW SA AT @ v A

grfieRr FTa HIfT |

(1
(a) @erg HRvT fh f(x):{“’m(;) 220 o afone W £, = 0 T T

0 , x=0
B ATE |

AYAT

(b) f(x) = |x— 5| 5T IR Bt £ 31 x = 5 T TR AT hl Are HINT |
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SECTION - B

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

2
21. Simplify : cos™1x + cos™! {% + ﬂ} ; —<x<1

2

N | =

22. (a) Find: f cosS x elogsinx gy

OR

) 1
(b) Flnd:J—5+4x_x2dx

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
£(x) = xsin(%j , x#20
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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g -7

39 US| 6 Y- T & | T I 3 SR I ¢ |

COS.’XJ

26. (a) mm?ﬁﬁﬁf

COSJC —COosSXx
+e

27. 3fey = (tan~lx)? B, o eisC o (22 + 1)2 Y+ ox(x2 + 1)— =2.

x

28. (a) Wﬂtﬁwg—z;—2xy 3x2 &% ; y(0) = 5, =1 fafRTe & FTa hIfvT |

YA
() T rerer Gt 1 g HifvT

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

29. (a) AT (cos x)Y = (cos y)*8, @ g—i T I |

AYAT

I R e R AN L
X

1—x2
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SECTION -C

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

T
COsSX
26. (a) Evaluate: J COS: —
) e e
OR
() Find : J 2rl g
(x+1)* (x-1)
2
27. Ify = (tan"1x)%, show that (x2 + 1)2d—};+ 200(x? + l)g—y = 2.
X X

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

ﬂ—2xy=3x2ex2;y(0)=5.
dx

OR
(b) Solve the following differential equation :

wdy +y@x+y)dx=0

29. (a) Find :11_}” if (cos x)¥ = (cos y) *.
x

OR

1—y2
2'q

(b) If x/l—x2 +\/1—y2 = a(x —y), prove that ﬂ:
dx V1-x
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30. aka=21+2)+k b=1+3+kend=1+k? droky b+ warwa
T W& T ST |

31. Th HAV H 3 T AT 2 The & & | T90 U 2 Tl Th-Ueh leh AFARATIAT & |
TrerTel 9T 2 | FiehTer T TR SR <hT TR ST WTReRdT sie T hIfT | 39 ST i
Trex ot JiTa Hifvr |

U -g
THEIEH 4 Ff-ITOTTHAE | TAF THH 5 IFh 8 |
32. GRS ¥ T 442 + y2 = 36 ¥ FoR & 1 Q9%el T19 HINT |

33. (a) fig (2, 3, —S)ﬁi@4_x=%=1_zmgﬁméa%m%ﬁmm

2 3
HIFTT | 37 few e foig & € 718 Tar W i @ i s o it |
YT

(b) & TS & Xt L, e L, % o <) =gam gl S shifae, at
L, : fig (2, -1, 1) ¥ Qe IW Tt Tar 2 < %:%zg ¥ U 2, qU

Ly T=i+@u+1)j—(u+2k¥|
1 2 -3
34. (a) ACA=[2 0 -3|% @ Al J@ Ko | 31a: Fr=7 g e = &
12 0
EAIEIE
x+2y—3z=1
2x—3z=2
x+2y=3
YT
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— A A A
30. Find the projection of vector (b + ¢) on vector &, where a = 21 + 2j +Xk,

- A A A A A
b=1+3)+kand ¢=1+k.

31. 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.

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

33. (a) Find the co-ordinates of the foot of the perpendicular drawn from the
point (2, 3, —8) to the line 4-x =3 1-2 .
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 -+ 2k
1 2 -3
34. (a) 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
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1 2 -31[-6 17 13
(b) JIE[MHPAGRA (2 3 2 14 5 -8|Fa&iNT:
3 -3 -4||-15 9 -1

31d: e Tt efientor e 1 g JTd hiie
x+2y—3z=-4
2x+ 3y + 2z =2
3x—3y—4z =11

35. T gs T guEr ) uTh g g I :
AN 4x+y > 80;
x+ 5y >115;
3x + 2y < 150
x, y > 0% A Z = 6x + 3y T JITaAHIH T |

T E-F
TS 3 TR A T 8 | TAF T F 4 JF 8 |

36. T JAFaATHR AT 18 7 24 sq.cm. giga amft B Tfew | 1€ & W M AR =
9 1 em ﬁwﬁaﬁwmﬁw 1% cmz‘maﬁ%q,%masﬁmw%:

il cm 1cm
| Mha Dr .S s o~ (o — Scwmme 7| 7,
AU F Y N T I 1%
I
cm 3 o= ka Yo enM ll(m cm H@H’H’Iﬂlﬁ y cm

For Ce C'—J—f‘t L
ptyets . ol abdrg. Tk

i

1cm 1 cem

3N o ITUR R =7 T2 o I T ;
() TafSfen 1€ & dawa 31 x % 1) § o5 hifvT |
(i) = FTHA & foTu H1E ht fermrd Fma HfT |
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(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,y20

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% cm as shown below :

il cm 1cm

£ 7
e e 1% //// // 1%

Y T e = e Printed matter 5 s

: Frf&or—‘al‘; w ClFE :
Y = Mot awld, Thh |
| o &5 B A% M | 7 )

1cm 1cm

| ’lk;Dr S e o S~
! | 1%
I '€

8 X

I

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.

(1) Obtain the dimensions of the card of minimum area.
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37. T TSUéHed RN T ATEeh! & HEH H Th IR Yo o o (oY ot wetan @ | forsen
AT TAT & T 9 70% TTEH 37T &t HEH 1 foed 9 WIS § | =R I8 ft
IR {3 S UTEh Tk HEIR H qHY WA ST 7, SHb T TEH GO WOPTIE
&1 wiepar 0.8 B 3R S UTeh Uk HER T GO T P A& HLT 8, I ITA TR

TOF T TAH T sl ITREar 0.4 7 |

YT o TR T T T¥HT o ITR T

() T E, T E, U A6 G T80 Fa % faet 1§ W JTaH Hid a1 7 HA
H T H A E, T P(E,) T P(E,) 1 HIfT |

(i) THET A, UTEH G TR TEA H1 5T G T A 6l 91 Hl g @, d@F PAJE)
A1 P(A|E,) FTd shif9T |

(iii) TTE G gER HE T fore T W S <At ifiekar 3 i |

et

(iil) TTEH G Tg HERN 1 foret Tog o o S <R wifieselt Fa e, et fean & fop

I g TR H e g e 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).

(i11) 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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38. (a) U foueid & S &l o i foma 3t 35 3fag@ & an & IHA & fore e

UBIAT of ST AT 8 |

Teh YT H W o U 9 T 3 W13 bl ST =T 8 | HHT L i 36 W
o oft W-arRt S Eg=a g A R = (), 1) © 1,1, % GHIR &) g gienid
LR EEY R |

I o JTIR T 1= THT o ST
(i) TTa R o G R @afiq g =4 7€ |
(ii) 9 HIC o G R Gshioen g 91 7 |

(iii) ITE TA I T Th IA-ATSH ] FHHWT y = 3x + 2 gR1 Fiefia fpan mn g,
dt R T 39 Hafod W3t & 9= ! [d HINT |

YT

(b) WHTTh EU S, S = {(Iy, L) : I, I, wrsiad &) G0 IR B, ot Wi <hiivig
o @ S Tmfir © e HeR # |
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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 =A{(;, 1) : 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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