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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(it)

(iii)

(iv)

(v)

(vi)

(vii)

This question paper contains 38 questions. All questions are

compulsory.
This question paper is divided into five Sections — A, B, C, D and E.

In Section A, Questions no. 1 to 18 are multiple choice questions
(MCQs) and questions number 19 and 20 are Assertion-Reason

based questions of 1 mark each.

In Section B, Questions no. 21 to 25 are very short answer (VSA)

type questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer

(SA) type questions, carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type

questions carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions

carrying 4 marks each.

(viit) There is no overall choice. However, an internal choice has been

(ix)
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provided in 2 questions in Section B, 3 questions in Section C,

2 questions in Section D and 2 questions in Section E.

Use of calculator is not allowed.
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¥ug <h

AU H 20 Fglasedid T (MCQ) &, T4 Jeieh T3 1 31 H1 ¢ |

1. WA =({a, b} 2, A RIRTIG woqes Heeli il G e ;

(A) 16 (B) 8
C) 4 (D) 2

aodr |A3| =343 8, Ax B

(A)
(C)

-+

(B) +4

2. H%A:{X 3
3 X
7
3 (D) £5

-+

3. 3R AU B IA HRE 3 % T AT &, aA |A| = -3 AR
|B| =2 &, |2AB| SR ? :

(A) 48 (B) —48

C) -24 (D) —-12
0O 7 -4

4, @W—WWA= r p 5|FCp+q-rHMAEE:

q -5 0

A) 11

B) -3

C) -11

(D) 3
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SECTION A

This section comprises 20 multiple choice questions (MCQs) of 1 mark
each.

1. Let A ={a, b}, then the number of reflexive relations defined

on Ais:
(A) 16 (B) 8
C) 4 (D) 2

(A)
(C)

-+

(B) 4

x 3 3 )
2. If A= 9 and |A"| = 343, then x is:
X
7
3 (D) £5

-+

3. If A and B are square matrices both of order 3, such that
|A| =-3 and |B| =2, then |2AB| isequalto:

(A) 48 (B) —48
(C) —-24 (D) —-12
0O 7 -4
4. For a skew-symmetric matrix A =|r p 5|, the value of
q -5 0
p+q-r is:
(A) 11
B) -3
C) -11
(D) 3
QS(B)/S Page 5 of 27 P.T.O.
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x+1 x-1

5. JiQ =‘5 > %,?ﬁxmm%:
x—3 x+2 3 7
(A) 4 (B) 3
(C) 6 (D) 2

6. IRAFRMRIHTHIAIETATAadj A) =71 8, |adj A| SRR

2
A) 1 (B) 343
() 7 (D) 49

7. aﬁyzlogcos2\/§ %,?ﬁg—i%:

tan v/x
(A) =
(B) 2tan Jx
—tan vJx
(C) =
—Jx
D) tan vx

8. ACflx)=|x—1| g aAf(1):
(A) -1%
B) +12
(C) 07
(D) o e TR @
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5 If , then the value of x is :

X—3 xX+2 3 7

x+1 X—l‘ ~ ‘5 5

(A) 4 (B) 3
(C) 6 (D) 2

6. If A is a square matrix of order 3 such that A(adj A) =7 I, then
|adj A| isequal to:

A) 1 (B) 343
C) 7 (D) 49
7. If y=log COSZ\/E, then g—i 1S :
tan «/x
A
(A) =
(B) 2tan Jx
—tanJx
(C) &
_x
D
D) tan Vx

8. If fix)=|x—1|, then f(1):
(A) is-1
B) is+1
(C) is0

(D) does not exist
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9. IR flx) = x% + ax + 3, 30 (3, 4) H R e &, q1 a 1 =LAdH °H
q:
(A) -6
(B) -8

(C) 6
(D) 8

10. j 5 1 dx ST :
9x“ +6x +10

(A) tan~1 (3x+ 1)+ C

1
3
(B) 51) tan~1 (3x+ 1)+ C

(C) tan-! 3X3+1 +C

tan~1 3x+1 +C

(D) 3

O =

2
11. J. sin5xcosx dx FTAAT:

(C) 2sin%2
(D) sin® (—2)— sin® 2
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11.

T B

If f(x) = X% + ax + 3 is strictly increasing in the interval (3, 4),

then the minimum value of a is :
(A) -6

(B) -8

(C) 6

(D) 8

_[92 é 1de is equal to :
X“ +6X +

(A) % tan-1 3x + 1) + C

(B) % tan~1 (3x+ 1)+ C

(C) tan-! 3X3+1 +C

tan~1 3X3+1 +C

(D)

O =t

2
The value of j sin5 X cos X dx 1s:
-2

64
(A) 5

(B) 0
(C) 2sin®2
(D) sin® (—2)— sin® 2

65(B)/S Page 9 of 27

P.T.O.




T B

12. Thy = ([4—x2 o1 Fdurieh 1el gr o =Iqufer § e, & 1 &
g

(A) 2n i SHE
(B) m o SIS

(C) gaﬁsm‘
(D)  4m o SHE

2
13. sEsaadem W - 1Y e
dx  1+x2

(A) tan~l(y—-x)=C
(B) tan~ly+tan-1x=C

1Y _ion-1X
(C) tan 5 tan 5 C

(D) tanly=tan1x+C

14. 379% GHIHT tan Xg—i +y =x2 (x # 0) H & HH & foTT qH1heH

T

(A) €*
(B) tanx
(C) sinx

(D)

sin X
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12. The area enclosed by the curve y = /4 — x2 and the coordinate
axes in the first quadrant is:
(A) 2msq. units
(B) msq. units

(C) g sqQ. units

(D) 4m sq. units

13. The general solution of the differential equation
dy 1+ y2

= 1S :
dx  1+x2

(A) tanl(y—-x)=C
(B) tan~ly+tan-1x=C

1Y _ion-1% _
(C) tan 5 tan 5 C

(D) tan~ly=tan-1x+C

14. The integrating factor for solving the differential equation

dy | _ 2 .
tanxd—X +y=x°(x#0)is :
(A) €
(B) tanx
(C) sinx
D)
sin X
QS(B)/S Page 11 of 27 P.T.O




15.

16.

17.

18.

T B

XWa_S'Hldi:TlHéhi\Q_X(/i\+j\+1/;)@Wﬂﬁﬂ%,%:
A 1 (B) +3
1
C o — D) +3
(C) 73 (D)

WﬁW5X+4y<7W€HHﬂW%:

(A) gar srei-aa foes ga-feig 2 |

(B) Tl 5x + 4y = 7 T feord forgatt ol ©Igert 3T €YU xy-aed |
(C) o e o qat-fofg 7 2 |

(D)  sfe srel-qet fore qet-forg e 2 |

forelt LPP o Qo &7 o @it formg i o O Sexa %ot oh STRrehdd S1e/e =T
A1 ATt fofg Rerd B €

(A) GO & % ST H

(B) gETd &0 shl HHT @ T

(C) A & o Al T

(D) GO &P T x-3787 o Wfcreesa foigat o

I P(A) = 03, PB) = 04 T PA U B) = 06 g
P(A|B) + P(B|A) SR T :

5 1
(A) 12 (B) 1

1 7
(C) 3 (D) 12
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15. The value of x for which x (/i\ + 3\ + l/;) is a unit vector, is :
(A) 1 (B) +/3
1
C) = (D) £3
J3

16. The solution set of the inequality 5x + 4y < 7 is:
(A) Open half-plane containing the origin.

(B) Whole xy-plane except the points lying on the line
5x + 4y = 1.

(C) Open half-plane not containing the origin.
(D) Closed half-plane not containing the origin.

17. Of all the points of the feasible region of an LPP, for maximum
or minimum values of objective function, the points lie :

(A) inside the feasible region
(B) at the boundary line of the feasible region
(C) at the corners of the feasible region

(D) at the points of intersection of the feasible region with
X-ax1s

18. If PA) = 03, PB) = 04 and PA U B) = 06, then
P(A|B) + P(B|A) equals:

5 1
(A) D) (B) 1
1 7
(C) 3 (D) 1
QS(B)/S Page 13 of 27 P.T.O.
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94 Q&A1 19 31K 20 37YFIH TS deh SR 994 & | €1 %97 13T 70 8 158 T
%! HAWF (A) T T H! T (R) GRT 37 1601 711 8 | 57 521 % A8l I A1l
g Mg FIet (A), (B), (C) 3R (D) # & T FIIq |

19.

20.

(A) R (A) 3 aeh (R) SHT T & 3T deh (R), TR (A) Y

e AT T 2 |

(B) AR (A) AR Teh (R) M €l 8, T o (R), SR (A) hi
Tl ITEAT 781 T & |

(C) 3AfEHe (A) Wl &8, W o (R) TAId © |

(D) 3R (A) T &, T deh (R) TR 2 |

AFIT(A): IE A FE 3 & TH fowauma Igg ®,

|A| =071
a# (R): afc AR 3 H ol ST &, a1 |A| = |A'].

1 1 1 NP N N
371y (A) <\/§,\/g,\/g)%H%@éﬂqob-omws—mslﬁachdl
a# (R) T I, m, n TRt W & feewmrT g

2 2 2
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Questions number 19 and 20 are Assertion and Reason based

questions. Two statements are given, one labelled as Assertion (A) and

the other labelled as 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 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, but Reason (R) is false.

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

19. Assertion (A) : If A is a skew-symmetric matrix of order 3,
then |A| =0.
Reason (R) : If A is a square matrix of order 3, then
|A] = |A].

1 1 1>
NN AIN

cosines of a line.

20. Assertion (A) : ({ cannot be the direction

Reason (R) : If [, m, n are the direction cosines of a line,

then 12 +m2+n2=1.

65(B)/S Page 15 of 27 P.T.O.
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LCLCRC)

59 @ve ¥ 37fq -390 (VSA) ThR & 5 I 8, 570 T o 2 37 8 |

21. UH Jd I
sec? (tan—1 3) + cosec? (cot—1 2)
22. (F) k & T& HA T HIN, Kwéhi\q;czgm
kCO;X,qﬁ X;ﬁg
e fx) = " Haq |
_T
3, 3Jgfe x 5
AT

(.@.) aﬁy=tan—1 (1+sinx} %,T_ﬁd_y WW|
COS X dx

Ueh oot ah! BT 3 em/s 1 & 8 916 &1 8, R I 3418 5 cm/s hI &
g2 W T | 3R WA o o Hl @ I NG, Sa B

4cmﬁ94T§'n_vr|§7cm%|

23.

_)
0

2 b AN TN ERTERFE Y + b + C =

24. &) 3R a,
%
qM|a | =2, |b | =37 |c | =42
> -
2 .b +b.c +c .a FHFITHRC
HAAT

Page 16 of 27
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SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of

2 marks each.

21. Evaluate:

sec2 (tan—1 3) + cosec? (cot—1 2)

k cos x £ T
—2x’ X 2
22. (a) Find the value of k, so that f(x) = | "
3, if x=T1
2
1S continuous at x = g
OR
(b) Find d_y, if y = tan—1 (Mj
dx Ccos X

23. The radius of a cylinder is increasing at the rate of
3 cm/s, and its height is decreasing at the rate of 5 cm/s. Find
the rate of change of its volume, when radius is 4 cm and height

1s 7 cm.

%
24. (a) If a , b and ¢ are three vectors such that

- —> -
a+b +c=0and|a|=2]|b|=3
and |€)| = 4, then find the value of
> 7?7 D> D> D
a.b+b.c +c.a.
OR
QS(B)/S Page 17 of 27 P.T.O.




X o K
@) uAT @ =21 +35 +4k, b =47 -3} + 9k @
A —
E)=3/i\—2j + 6k & A THE ARy d @ HRTST & o

b dfwesEd R ¢ . d =39 1

25. 3Ife ng = 2}:;5,z=— 1 T 1@ o SIS €, 1 39 1@ o fdeh-3TuTd

ST ShIISTC T 3 T T fbord U foreg off irer shifeig |

Qus T

59 @UE H 77-3I4 (SA) FhR % 6 77 3, 1578 TI% & 3 HF 3 |

26. a%maﬂmaﬁm,ﬁqﬁwqf(xh%x4—4x3—45x2+51
&) THaradu=eg |

@) fRmgEEEe

27. (&) TG HINT:

j sin® x . cos? x dx

HAYAT

(@) | I i ;

1
j |x3 - x| dx
-2

QS(B)/S Page 18 of 27
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(b) Leta =21 +3j +4k, b =4i —3j +9k and
— A A AR— =2 C .
¢ =31 -2j +6k. Find avector d which is

— —
perpendicular to both 2 and b and ¢ . d = 39.

25. If the equations of a line are

the direction ratios of the line and also a point on the line.

T B

Xx—2 _ 2y-5

2

SECTION C

, z=—1, then find

This section comprises 6 Short Answer (SA) type questions of 3 marks

each.

26. Find the intervals in which the function

fix) = S 443 _45x2 4 51is -

(a)
(b)

27. (a) Find:
j sin® x . cos? x dx
OR
(b) Evaluate:
1
j |X3 —x| dx
2
QS(B)/S Page 19 of 27 P.T.O.
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strictly increasing.

strictly decreasing.




28.

29.

30.

31.

AAT
d
@) W@de—z +y = X COS X + sin x T (AR & J14

ey, e e fry = 18, e x = g 2|

giest &% TN @ AABC T &9%d ¥ difsw S i
A4, 3, 3), B(5, 5, 6) a1 C(4,7, 6) €|

Th LPP # e tRaeh sqaiiel o febr @ s+ gama & o s foig
(0, 10), (5, 5), (15, 15) 9T (0, 20) T | ATz = ax + by, S&fa, b > 0
T HH € | a 4T b | 98 €eiy F1q hifsie, o o6 z 1 s1ferepaq o
g fergT (15, 15) 99T (0, 20) TR |

() e feoal, foram 3 rrelt qerm 7 At {1 eh1 7iQ &, 9 Ag= A foHT Siaema
o a1 Tie foehreft STt 8 | ITRreRar I1a hifsie for ferredt 78 et §

(i) SHIATTHRZ]

(ii) el Te shielt ToT gadl e & |

AT

(@) =8I YR ¥ %l T3 52 TAl ol AT i TeSt H F I HIe
Ueh-Ueh shich UTqEATI Hfed fHehTel T4 | 99X It Shiel shl EE&AT hl

TTRIeRdT sie JTd shifsTT |
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28. (a)

(b)

X oEE
Solve the differential equation

s dy dy
y X& —X—yd—X.

OR

Find the particular solution of the differential equation

d
Xd—z + y = X €0s X + 8in X, given that y = 1 when x = g

29. Using vectors, find the area of triangle ABC with vertices
A4, 3, 3), B(5, 5, 6) and C(4,7, 6).

30. The corner points of the feasible region determined by the

system of linear constraints for an LPP are (0, 10), (5, 5),
(15,15) and (0, 20). Let z = ax + by, where a, b > 0 be the objective
function. Find the condition on a and b so that maximum of z

occurs at both the points (15, 15) and (0, 20).

31. (a)

(b)

65(B)/S

Two balls are drawn at random without replacement from
a box containing 3 black and 7 red balls. Find the
probability that :

(i)  both balls are red.

(i1) first ball is black and the second is red.

OR

Two cards are drawn successively with replacement of a
well-shuffled pack of 52 playing cards. Find the

probability distribution of the number of face cards.

Page 21 of 27 P.T.O.
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LCRCR)

THEUE T 4 309 (LA) SRS G378, S8 Ik & 5 HF & |

32. HHT A |t T qUITeRT T TH== & U1 TF €l R, A x A W =
TR ¥ gl § o wft (a,b), (,d)e AxA % fo,
(a,b) R (c, d) & ad = be. M3 F A x A R T oI a4 ¢ |

33. (&) aﬁy=tan‘{ J1+x% +1-x

d
2 . y
1+X2_m , X _1%,?ﬁ—dx ITd e |

HAAAT
@) Ikys= (X+\/1+X2jn 2, I gumsy foh
o.d?y  d
(1+x )dxz di = n2y.

34. TR T TINT ek, 0 x2 + y2 = 16 AT x = — 2, x = 2 H =
eI &1 T &It T shIfSY |

35. (%) @l 2= y62 2_36941"22 y34=z_5ﬁ

Wﬁr%@ws?ﬁ @Al o oft< T AT 1 oft 3T Fhifor |

AT
@) ey =25 —3k)+a( + 25 +3k)

N N N N
AT =27 +6) +3k)+u@2i +3) +4k) TER R
2 | ST Wicreead fog i T hiforg |
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SECTION D

This section comprises 4 Long Answer (LA) type questions of 56 marks
each.

32. Let A be the set of all positive integers and a relation
R on A x A is defined by (a, b) R(c, d) & ad = be, for all
(a, b), (c, d) € A x A. Show that R is an equivalence relation on
A X A.

33. (a) Ify=tan!

2],X2S 1, then find %

OR
n
b) Ifys= (x+«/1+x2j then show that

d2
247y Ay _ o

(1+x 2 &=HY-

34. Using integration, find the area of the region bounded between
the lines x = — 2, x = 2 and the circle X2 + y2 = 16.

35. (a) Write the nature of the lines XLII = yg2 = ZQS and
ng = % = % Also, find the shortest distance
between them.

OR

(b) Show that the lines
o P A A oA
r =25 —-3k)+AM1i +2j +3k)and

- AN oA ALA A
r =21 +6j +3k)+ w?2i +3j + 4k) intersect. Also
find their point of intersection.

65(B)/S Page 23 of 27 P.T.O.
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XX

3G GUE T 3 JaHAUT-378994 TITRA G &, o8 Ik & 4 37F 2 |

k0T 3784 — 1

86. Tial H YT HHIT ol FIQTET & o TeIT Ueh TR-HTahT HIT o T-5F ST,
U foTaeht oI Serdietl o 9reay § SY0I oeh 39 3239 oh Jfd SIi&ehdT dar

T o ToTT o Uit ot gt fepam 2 |
IR % Tk AT hl Al S A A TS 2
i IEfAER R AR | REH W | T g TIYOTST §
T 15 10 25
et X qer Y § foral IR graeh forr s 2

U] o {9 e LERSIRE] YOI <hl AT
X 100 150 110
Y 150 200 150

ST AT T ITANT L, FeAfcARiead St o S e :

(i) S AE/EER shl AT o1 3798 A foifleT |
(i) & el X R Y § groeh skl €A S S A IS B

forfae |

(iii) (@) T7a X & T TR @18 g0 foham 7= @« (T ) 91

T |

HAAT

(iii) (@) TMa Y & AT R-ERE & g/ R 71 @< (T H) I

T |

27
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SECTION E

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

Case Study -1

36. To promote the making of toilets in villages, an NGO hired an
agency for generating awareness for the cause through house

calls, letters and announcements through speakers.

The cost per mode of communication is given below :

Cost per. Vls%t/ House calls Letters | Announcements
communication
T 15 10 25
The number of contacts made in two villages X and Y were
as follows :
: Houses Letters Number of
Village ..
visited sent announcements
X 100 150 110
Y 150 200 150
Using the above information, answer the following questions :
(1)  Write A, the matrix for cost per visit/communication. 1
(i1) Write B, the matrix representing number of contacts in
two villages, X and Y. 1
(ii1) (a) Find the cost (in ¥) incurred by the NGO for
village X. 2
OR
(ii1) (b) Find the cost (in ¥ incurred by the NGO for
village Y. 2
QS(B)/S Page 25 of 27 P.T.O
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TEHUT ST — 2

37. U WS T Ueh T80 T AIfEeh ST 9T 37U AvTsfie sifedt © | 39! fotee
T 10,000 T3 & qAT I8 T UToh € T 4,000 a1feh R 3ok ot & |
I8 HEYT ST TN FEEIdT TRT AT =T8T 8, T G o TRMH I8 ST
TR T 5 T W T U3k 36 ATS{ o shl He&ddT S1g o |

SUerd T o TR W, FeAfetiiad et & S S .

(i) Tx F¢H W, HFHET hl AT R(x) & FefUd T 91T ®ed I
shifsT |

i) di(R(x))Slﬁ?ﬁﬁml
X

(iii) () Tora- Te=aT URT d@H W HUAT HI AfTFHaT A I
Tt ?
CPC|
(i) @) R(x) w1 3Tfeendd O 41 20T 2
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38. U i, A Raenfeai sl ST w12 | o8 Swar 2 o Rt A, 5 =i &
Y 4 S AT ! WS UTAT 8, STeifoh fgaTel B, 4 H8 3 IR a1 faare C, 3 |
Y2 T ALT ! A ITAT S |

SURerd AT o TR 9, Fefetiad gt & ST i .
Ife I8 Auft Tds 9 Y A& U ol e hld &, a ;

(i) STH Y 3w el & AT He I hi TTRIekdT J1d shitsTd |
(i) 399 U HH-U-hH Ueh oh I8 We I ohl TTRIekdT J1d hifSTT |
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Case Study - 2

37. A magazine company circulates its magazine on a monthly basis
in a city. It has 10,000 readers on its list and collects fixed
charges of T 4,000 per reader annually. The company proposes
to increase the annual subscription, but on the basis of a survey
result, it predicted that for every increase of 5, ten readers will
discontinue the service of this magazine company.

Based on the above information, answer the following questions :

(i) Let the company increase ¥ x, then find the function R(x)

representing the earnings of the company.
Gi) Find 3 (Rx)).
dx

(iii) (a) What subscription increase will bring maximum
earnings for the company ?

OR
(111) (b) What will be the maximum value of R(x) ?

Case Study - 3

38. A coach is training 3 players. He observes that player A can hit
the target 4 times in 5 shots, player B can hit the target 3 times
in 4 shots and player C can hit the target 2 times in 3 shots.
Based on the above information, answer the following questions :
If they all try independently, find the probability that :

(i) exactly two of them hit the target.
(ii) at least one of them hits the target.
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