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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 :

65/1

(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 fo be answered in one word, one senfence 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.
gg—-3H
SECTION - A

e HEAT 1 8 4 T T T 1 AF H1 2 |
Question numbers 1 to 4 carry 1 mark each.

tan~! ¥/3 —sec! (-2) 1 UH FTd T |
Find the value of tan”! ¥/3 —sec™! (-2).

1 2 2
IgA=| 2 1 x | VHTITE R AA' = 91 I TR HI &, Al x FTd HIT |
=3 2 =1
1 2 2
IfA=| 2 1 x |isamatric satisfying AA'= 91, find x.
-2 2 -1

[?, ﬁ, ]\]?ﬂmwﬁr&m |

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

A= Q' i Efl o Wi Senaii o A 2, # Wi +, A wf o, b e Q, F g
a*b:%muﬁmﬁa%‘,mmwmﬁﬁql

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

3
operation * defined by a * b= %b foralla,b e Q,.
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g -§
SECTION - B

TR HEHT 58 12 T Todeh T 6 2 36 3 |
Question numbers 5 to 12 carry 2 marks each.

5. fag e 3 cos! x=cos™! (4x3 —3x),x € [% 1}.

Prove that 3 cos ™' x=cos ! (4x* - 3x), x € B I} :

6.zﬁAzﬁ_:Fma%Nubﬁjmwmnmﬁwu

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

7. tan! (COS 7 R x) 1 x F HH 3TThei HIT |

Ccos X + sin x

COS X — sin x

Differentiate tan~! [ ) with respect to x.

Cos X + sin x

8.  Torelt IcdTg 1 x-3ohTeal < ok T 9w et 3T T H R(x) = 3x2 + 36x + 5 & Wed 2| 9
x =152, @ Ewiq 3 T Hifs, et i s | i feet e fask 6t 18 axgan
3wt 31 3 A B A d |
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.

3 S
9. Wﬁﬁm:j#dx

cos“ x
Find : _[Hﬂ dx.
cos x

10.  STahet THIH cos [:x—y) =a, (a € R) %l & shifWT |
Solve the differential equation cos [%J =a,(a e R).

65/1 3 cn
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1. 2+B0+C=0aU|2|=5|0|=6au|T|=9%, @ 7 au b % 1= H1 HO
FTd I |
R _ P i = _ -
IfZ2+b+c¢=0and|a|=5|b|=6and| < |=9, then find the angle between a
_)
and b

12. 3fe 2P(A)=P(B)=%HQHP(AIB)= % 2, a1 P(A U B) %1 O 314 <hifs |

Evaluate P(A U B), if 2P(A) = P(B) = % and P(A/B) = %

g g -4
SECTION-C

9 HEIT 13 9 23 A YAH Y H 4 35 8 |

Question numbers 13 to 23 carry 4 marks each.

13. @RI o oremt 1 2w o, firg i fop

5a —-2a+b -2a+c
—2b+a Sb —2b+c|=12(a+b+c)(ab+bc+ca)
—2c+a —2c+b 5¢
Using properties of determinants, prove that

S5a —2a+b -—-2a+c
—2b+a 5b —2b+c¢|=12(a+b+c)(ab+ bc+ca)
—2c+a -2c+b S¢

2
14. afe siny=xcos (a+y) &, dl guize fs %=w.

cosa

ﬂ%ﬁ‘q’ilﬁ'@;ﬁﬁ% =cosa®, TEx=0%8 |

2
If sin y =x cos (a + y), then show that L :w.
dx cosa

d
Also, show that d—i— = cos a, whenx = 0.
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16.

17.

18.

65/1

Y e Bifere |

Ife x=asec’ O ATy =a tan

g

YT

gfe y =gl x g, ?ﬁﬁaaﬁﬁq%(uxz) +(2x 1)%:0

2

Ifx=asec’ 0 and y =a tan® 0, find gx—f at9=%.

OR

2
If y=e'"* prove that (1 + xz) +(2x- 1)
dx

T o2+ y? = 47T (x - 2)2 + y? = 4 Yo =gt H R fog W foRm SR Fred @ 2
AYAT

T8 AT 1A T FFH B fox) = —2x3 — Ox2 — 12x + 1

(i) e e R | (i) FRa g & |

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) = 2x* — 9x% — 12x + 1 is
(1) Strictly increasing (ii) Strictly decreasing

foret T < S 4 T F AR hl Tk Ragehl 2 | Ragehl o1 ayet aiwm 10 Hie
® | i geft fassh & arfieran yem 31 % fore gt i fommd sma $ifvre | 5
fasferat g W 58 fesTeft 6t s=rd a1l 2 G ATaTeRoT ST Hqel S a1 2 7

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 ?

mﬁﬁmj dx

(x—2) (x +4)

4
Find - dx
" ’[(x—Z)(x2+4)

cn
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19.

20.

21.

22,

23.

65/1

31aehed TR (x2 — y2) dx + 2xydy = 0 3T B T |
YT
ekt TR (1 +x2) % +2xy = 1 o1 forfyre &1 Fra hifse, e e sw =12

1+Jc2
H\Ty=0'§|

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

; ; ; . ; ; d
Find the particular solution of the differential equation (1 + x?) d; + Zpy =

Jetzx
given that y =0 when x = 1.

x %1 W T4 hITS foh = feig A(4, 4, 4), B(S, x, 8), C(5, 4, 1) 991 D(7, 7, 2) A1
|

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

- x;I:y;2:Z;3 o x;ZZY;4:Z;5 ¥ e =pFaw gff 9 Hif |

r—1 y=2 73
3 4

Find the shortest distance between the lines and

=2 y-4 2-5
3 4 5

<l o1 T T o e Heet | e u bl wfaeryt 7 § | 98t qun g € o Sfiad i
TTRIShATT ShHST: 0.6 AT 0.4 & | $Heh AL gic T&aT &l Siddl & dl Ush 70 IcTE
HH B ol Tfeha 0.7 8 3 Afe g &t Siddr & ol 36 a1d ol &1 Wifehal 0.3 2 |
STRreRdT T <hRITST foh 7 I o &e R ST fokarm T ot |

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.

20 Sesl o U X ¥, w5 9o9 @O &, 3 9o9] 61 U A1 A5THdl UH-Uh Hh
gt |fed FHepterr T | WU Sodl i HEAT 1 TR S Id it | 3d: 39
He <l A1e ot T <hifore |

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.

6
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24.

23,
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TUg -3
SECTION - D

T GEAT 24 § 29 T T T % 6 3H ¢ |
Question numbers 24 to 29 carry 6 marks each.

guTieu fop weft quifent o a= Z § us HaY R, S f6 (v, y) e R (x—y), 3 H AT B,
I TRATIYG R, Teh qoaidl Eeel € |

UCH|
aganz{0,1,2,3,4,5}q1qaﬁfamﬁémﬁﬁa*b={1:’_6 ﬁ::ﬁ:g
R IR 2 |
A ¥ ax b fore wferan wnoft fafgy
TITEN T ik « & foTT 0 U qcqweh 37999 & 997 9= A &1 o3 37999 a # 0
ijﬂ'q%,_ﬂmﬁé—a,aiﬁlﬁﬁﬁﬂél

Show that the relation R on the set Z of all integers defined by (x, y) e R © (x—y) is
divisible by 3 is an equivalence relation.
OR
A binary operation % on the set A = {0, 1, 2, 3, 4, 5} is defined as
a+b, if at+b<é6
axb=
a+b-6,if a+b>6
Write the operation table fora = 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’.

5 0 4 1 3 3
fem@frA=|2 3 2[,Bl=|1 4 3| 8, @ (AB)! 3 shifs |
1 2 1 1 3 4
FYCT
1 2 -2
TR Ul TN gRIATRE A= -1 3 0 | I A 14 HifT |
0 -2 1
5 0 4 1 3 3
GivenA=1|2 3 2[,B!'=|1 4 3|, compute (AB) L
1 2 1 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.
7
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26. HHTEHHT o TAT H = &5 o SEhe Ta IR : {(x,y):0<2y<x2, 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}

X sin X cos x

dx

o —2 (A

2?. mwm: T RN
Sin x +Cos x

HYET

3
it o6t w6 F A [ (322 + 20 + 1) d T AH T HIC |
1

X Sin X COS X
4

Evaluate dx.

Se—oly

sin*x+ cos'x

OR
3

Evaluate j (3x% + 2x + 1) dx as the limit of a sum.
1

28. 3@ W@ @ afew FHfiewr wa hifw S fag (1, 2, 3) | B S B qMT wHAd
ToG-fr2)=5amT - 31+ +k) =61 Teieh % GHIA R | TH Yo AT X I
W?-(Z?+}+ﬁ)=4@f9ﬁﬁﬁ?ﬁgmﬁ7ﬁﬁml

Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the
planes?-(?—?+2ﬂ)=5md?-(3?+?+ﬁ)=6. Also find the point of intersection of

the line thus obtained with the plane T - (2i + ] + k) = 4.

29. Ueh Ul G YhR T Swq3i A e B 1 fmior et 2, s @ qen 91 o6 s g
2 | A YR <hl I hi Ueh 318 | 3 UM TCH AT 1 UTH FiH I ST &lal & Selfeh &g B
6 T 301 & foTU | T TS 96T 2 T TR BT TE BT 2 | T 3T F 3tk 9 Im
TTE TUT 8 TTH FHT TAT L ol & | AT A THR oh ] 1 Th 315 T < 40 HI A9
ToreTan & @ a%g B 51 U 315 W 50 1 o fireta ], a1 91a shifae foh ot A 921 B
YR <hl a&qU fepat~fepart SaTd fop et =h1 3tfrepam o1y &1 | Ui W9 1 Teh Mgk
T ST ST U1 I & shifore qem Jferenas oy i 3T hifew |

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 ¥ 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.

65/1 8 cn



