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e Please check that this question paper contains 8 printed pages.

e Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before attempting it.

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

distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.
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General Instructions :

65/3

(i)  All questions are compulsory.

(ii)  The question paper consists of 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8
questions of two marks each, Section C comprises of 11 questions of four marks

each and Section D comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per

the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You have to attempt

only one of the alternatives in all such questions.

(v)  Use of calculators is not permitted. You may ask for logarithmic tables, if required.

gug — A
SECTION - A

O TEAT 1 4 T TAh T 1 SFh A2 |
Question numbers 1 to 4 carry 1 mark each.

ASEANIEA

[, k, j] 3T 9T HTd <hITTT |

VASANAN
Find the value of [1, k, j].

tan~! /3 — sec! (-2) %1 WH T HITTC |

Find the value of tan™! 4/3 —sec™! (-2).
=T Q St Bt o Uit TSl R 9= 7, H GfeRat +, St a4, b € Q, % foiw
= % SR IR 8, Sl dcdHeh 3Ta3d JTd shifalu |

Find the identity element in the set Q" of all positive rational numbers for the

operation * defined by a * b = % foralla,b € Q,.

1 2 2
ICA=| 2 1 x |UHI TR AA’= 91 I T T &, Al x T HIT |
-2 2 -1
1 2 2
IfA=| 2 1 x |isamatric satisfying AA'=9I, find x.

-2 2 -1
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10.
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g - ¢
SECTION - B

T TET5 12 T Tcdsh T 6 2 36 & |
Question numbers 5 to 12 carry 2 marks each.

Tereht IcdTe 6T x-3HTZAT o forsh T UTed PoT 3T T W R(x) = 3x2 + 36x + 5 T S &1 T
x =58, d ST 3T 1 hifere, et dimrd 3 & Stirm fereft aqor fershar <t 1 e
% HYUT 3T o IREdH HI I |

The total revenue received from the sale of x units of a product is given by
R(x) = 3x% + 36x + 5 in rupees. Find the marginal revenue when x = 5, where by
marginal revenue we mean the rate of change of total revenue with respect to the
number of items sold at an instant.

tan~! [COS X~ Sh xj T x % T TR HINTT |

Ccos x + sin x

cos x — sin x

Differentiate tan! -
cos x + sin x

j with respect to x.

afg 2P(A) = P(B) = % T P(A/B) = % 2, @ P(A U B) %1 A FTd ShIfTT |
Evaluate P(A U B), if 2P(A) = P(B) = % and P(A/B) = %

AR Z+D+C =07 |2 |=5]D =67 |C[=9%, @ 7 b % = B B

1A HINT |

If5>+l_)>+?=6>and|§>|=5,|_b)|=6and|E)|=9,thenﬁndtheanglebetween5)

and l_)>

AT GHIHLT cos [%j =a, (a € R) I & HINTT |

Solve the differential equation cos (%j =a, (a € R).

355
T iR I_me dx

COS X
Find : j 3ossinx 4o
COS2 X
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11.

12.

13.

14.

15.
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2 3
5 =2

zri?A{ }@T%ﬁA‘lzkA%,?ﬁkWWWWI

2 3
IfA= [5 2} be such that A~! = kA, then find the value of k.

forg FIT 6 3 cos T x =cos™! (4x® —3x),x € [%, l} .

1
Prove that 3 cos ! x =cos™! (4x3 —3x), x € [E, 1} .

g -9
SECTION -C

9 EEAT 13 9 23 G Tk Y9 % 4 376 & |

Question numbers 13 to 23 carry 4 marks each.

x %1 WH 1 hIT foh =R foig A(4, 4, 4), B(S, x, 8), C(5, 4, 1) 71 D(7, 7, 2) H9d™
g |

Find x such that the four points A(4, 4, 4), B(5, x, 8), C(5, 4, 1) and D(7, 7, 2) are
coplanar.

T shife : | 4 dx

(x=2)(x% +4)

4
Find : dx
" j(x—2)(x2+4)

cx—1 y-2 z-3 x-2 y—-4 z-5
%@ﬁ2:3=4w3=4=5%aﬁawaﬁmaﬁm|

x—1 y-2 z-3
3 4

Find the shortest distance between the lines and

x-2 y-4 z-5
3 4 5
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16.

17.

18.

19.
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foReft 31T o W & 37edTT & RN hH1 T Rageh! & | Rageh! 1 |qui afmmd 10 Hiex
7 | QUiaqan geft Ragsh! & stfeshan sehmer 31 & e Ragsht <t fommd ma ifsie | 5t
Ragferal g T oh¥ fesTell 31 S=1d Bt & 7T ATATeRYT o1 Hq 41 Bal & ?

A window is in the form of a rectangle surmounted by a semicircular opening. The
total perimeter of the window is 10 metres. Find the dimensions of the window to

admit maximum light through the whole opening. How having large windows help us
in saving electricity and conserving environment ?

20 SoEl o Th o |, TEH 5 9o9 @O €, 3 Fodl I Toh 1 I1gosl Th-Th hich
Tt Tfgd feptelr T | @UE Sodll hl HEAT T TTRehdT 94 T4 hifod | 31d: 30
T 6t T1eg ot 371d IR |

From a lot of 20 bulbs which include 5 defectives, a sample of 3 bulbs is drawn at
random, one by one with replacement. Find the probability distribution of the number
of defective bulbs. Also, find the mean of the distribution.

T THERT (x2 — y2) dx + 2xydy = 0 T & I |
AYgal
WHWUT(1+x2)%+2xy= ! o1 fafdmse gt wma hife, fem g @ x =128

1+x2
Ay=0%1

Solve the differential equation (x? — y?) dx + 2xydy = 0
OR

Find the particular solution of the differential equation (1 + x?) % + 2xy = 5>
1+x

given that y =0 when x = 1.

< & U T o e Hedt o T o 3 it | 2 | 9t a0 GEL o o i i
TTRIRATE SFHST: 0.6 TUT 0.4 & | 39 SATdiad I(¢ Tl & Sadl & df Teh ¢ 3G h
3T B < TTRERaT 0.7 2 3R 3fG G8U < SiadT & 1 38 a1 h! &§71d WTRiehar 0.3 7 |
TRrhell AT <hIfTT fob AT IeTE o et I AR ety Trarm o7 |

Two groups are competing for the positions of the Board of Directors of a corporation.
The probabilities that the first and second groups will win are 0.6 and 0.4 respectively.
Further, if the first group wins, the probability of introducing a new product is 0.7 and

the corresponding probability is 0.3 if the second group wins. Find the probability that
the new product introduced was by the second group.

5
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2
20. aﬁsinyzxcos (a+y)%,?ﬁ§ﬂ"f’s’§ﬁ %:w.
a‘a"ﬂmﬁﬁﬁ% =cosa%,5|7q’x=0% |

21.

22.

23.

65/3

If sin y = x cos (a + y), then show that

coSa

dy _ 0052 (a+y)

coSa

Also, show that % = cos a, when x = 0.

TTOTeRT o T[UTErHT <1 SR oY, Térg hifor fop

Sa —2a+b —-2a+c
—2b+a 5b —2b+c|=12(a+b+c)(ab+bc+ca)
—2c+a —2c+b 5¢

Using properties of determinants, prove that

Sa —2a+b -—-2a+c
—2b+a 5b —2b+c|=12(a+b+c)(ab+bc+ca)
—2c+a —-2c+b 5¢

T 2+ y2 = 4T (x — 2)% + y? = 4 Vo =qufe § feret foig T form o1 W red &
YT

g AU T I 7 B f(x) = 203 — 9x2 — 12x + 1

(i) TR aedam 2 | (i) PR g 2 |

Find the angle of intersection of the curves x*> + y> = 4 and (x — 2)* + y*> = 4, at the

point in the first quadrant.

OR
Find the intervals in which the function f(x) = —2x3 — 9x% — 12x + 1 is
(1) Strictly increasing (ii) Strictly decreasing

2
aﬁxzase&GFﬁﬂy:ataﬁO%,FﬁO:%‘T{jx—};fﬂaili\ﬂﬂ |

YT

2
Ay = oo, 7 ferg B 5 (1457 L+ v 1) 2 <o
dx dx

d2y

Ifx=asec’ 0 and y=atan’ 0, find —=- atg==.
dx 3

OR

2
If y=e@"" % prove that (1 + x2) a9y, (2x-1) gy _ 0.
dx? dx
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24.

25.

26.
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Tug — ¢
SECTION — D

T T 24 § 29 T T I h 6 37 @ |
Question numbers 24 to 29 carry 6 marks each.

GHTERCAT o SR & T &5 1 St ST ShifoT : {(x,y):0<2y<x%, 0<y<x,0<x<3}

Using integration, find the area of the region : {(x, y): 0<2y<x%,0<y<x, 0<x<3}

5 0 4 1 3 3
femgfeAa=|2 3 2[,Bl=|1 4 3| % a1 (AB) ! I HIfT |
1 2 1 1 3 4
YAl
1 2 =2
TR fed FIAUN GRISTTRE A= |—1 3 0 | 1 ShH 1 i |
0 -2 1
5 0 4 1 3 3
GivenA=|2 3 2|,B'= |1 4 3|, compute (AB) ..
1 21 1 3 4
OR
1 2 -2
Find the inverse of the matrix A = |-1 3 0 | by using elementary row
0 -2 1
transformations.

gurTgU fop @it quiieni < T0= Z HUH GEU R, S (x, y) e R & (x —y), 3 T WA &,
BRI ARG 2, Toh dodd] 889 ¢ |

Al
agaaA={o,1,2,3,4,5}@@%&1%@%*3%“#{2::_6 ;@E:E;g
B ORIy 2 |
AT a % b o fore wferan ameft feafe |
TurTgn fob iR « & foT 0 T qoaweh 31a9d 8 G =T A 1 T 3769 a = 0
SchUUi 7, 389 YR foh 6 —a, a BT UG 2 |

Show that the relation R on the set Z of all integers defined by (x, y) € R < (x —y) is
divisible by 3 is an equivalence relation.
OR

7
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A Dbinary operation * on the set A = {0, 1, 2, 3, 4, 5} is defined as
a+b, if a+b<6
axb= ]
a+b-6,if a+b>6
Write the operation table for a = b in A.
Show that zero is the identity for this operation * and each element ‘a’ # 0 of the set is
invertible with 6 — a, being the inverse of ‘a’.

27. 38 W@ H Aiew THERWT Fa Hie o1 fog (1, 2, 3) § St S 8 qYT quael
TG+ =5aM T - Bi+]+k) =67 T F GU T | TH THR I TG H
T T (21 + ] + k) = 4 A WRreder fig s Hifa |

Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the
planes T (? —f + 21A<) =5and t - (3? + JA + 12) = 6. Also find the point of intersection of

the line thus obtained with the plane T (2? + _/]\ + 1A<) =4,

28. Teh HUAI g YBR T a3 A aa1 B 1 fmior st 7, e @ awn =id o1 s g
8 | A TR <hl 9] <l TUh $oh1g § 3 TTH (gl a1 1 T | T T BIaT & Sih a%g B
I Teh IHTS o foTT 1 TTH e TUT 2 TTH | 1 AT 81T & | Shut 31feres @ 31feres 9 oy
I TAUT 8 TTH FHT SN L Tehelt & | AfG A THR hl I&q hl Teh 3T T T 40 T 1
ThreTan & T2 g B < T 318 W T 50 1 o THeraT &, 1 1d shifere foh St A a2 B
TR T TEGU Tt -Tohat =TT fop hut o1 3Tfreham o1 &1 | SUIeR I3 1 U Raeh
TTITHA HHEIT SR T G & ohiToTQ, TT ATl o i 1d it |
A company produces two types of goods, A and B, that require gold and silver. Each
unit of type A requires 3 g of silver and 1 g of gold while that of B requires 1 g of
silver and 2 g of gold. The company can use atmost 9 g of silver and 8 g of gold. If
each unit of type A brings a profit of ¥ 40 and that of type B X 50, find the number of

units of each type that the company should produce to maximize the profit. Formulate
and solve graphically the LPP and find the maximum profit.

n
2 N

X SIn X CoOs x
0 SIn X +COS Xx

YT

3
T < HHT o w9 | J' (3x2 + 2x + 1) dx ST A 1A HIfAT |
1

X sin x cos x

dx.

Evaluate

S 8

sin*x +cos*x
OR
3
Evaluate I (3x2 + 2x + 1) dx as the limit of a sum.
1

65/3 8 Ccn



