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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 :

65/2

(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.
Qg —H
SECTION - A

o ST 1 Y 4 T T T 1 SR HI12 |
Question numbers 1 to 4 carry 1 mark each.

1 2 2
A= 2 1 x | UG HE 2N AA’ =91 I T HT &, Al x T HINT |
-2 2 -1
1 2 2
IfA=| 2 1 x | isamatric satisfying AA' =9I, find x.

-2 2 -1

= QF S |ft g ufHy sl s 9w |, H GhRAT «, S At a, b € Q, % 7T
a*bz%mmﬁaé,wmmwﬁml

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

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

tan~! /3 —sec! (—2) ST U T T |
Find the value of tan! 4/3 —sec™! (-2).

(1, k, }1 91w 9ma il |
AN AN A
Find the value of [1, k, j].
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Qug -

SECTION - B
T3 G 5 12 o Tk YT % 2 3B B |
Question numbers 5 to 12 carry 2 marks each.
Toreft IcaTg St x-3ohTST o forshd & I ot A 3§ R(x) = 3x2 + 36x + 5 ¥ Ued 3| 99
x =58, HHid 31 [T hife, STt Smra 31 & iy feredt ar fersha i 8 aegan
% YUl 3T o qied I XA R |

The total revenue received from the sale of x units of a product is given by
R(x) = 3x2 + 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~! (MJ T x T FIE T HIT |

CcosS x + sin x

cos x — sin x

Differentiate tan™! [ j with respect to x.

cos X + sin x

?Jﬁ{A=E _32}ﬁm%i%BA1=kA%,aﬁkEmmaﬁ‘eﬁﬁQ|

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

forg I 6 3 cos ! x=cos™! (4x3 —3x),x € [%, 1} .

1
Prove that 3 cos™! x = cos! (4x3 —3x),x € {5, 1} .

Ife 2P(A)=P(B)= % AT P(A/B) = % 2, @ P(A U B) =T M Td shifSTT |

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

2+B+C=0T|3 =50 (=67 |C|=9%, @ 3T b % =& B

A HINT |

If5’+g+?=(_))and|5)|=5,|ﬁ|=6and|E)|=9,thenﬁndtheanglebetween?f

and _b)
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11. 3Adhet FHIH cos (%} =a,(ae[R)ﬁSF1’ﬁﬁl’Ql

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

12. S ERTT J.H#dx

COS X
Find - jHﬂ dr.
COS2 X
oug -9

SECTION -C

T TEAT 13 T 23 b T Y3 o 4 37 ¢ |

Question numbers 13 to 23 carry 4 marks each.

13.  37aehel GHIHT (x2 — y2) dx + 2xydy = 0 T & HINTT |
COC
Wm(l+x2)%+2xy= ! o1 fafsrse g1 ma e, fem g e x =132

1+ x2
Ay=02 |
Solve the differential equation (x? — y2) dx + 2xydy = 0
OR

. . : : : . d
Find the particular solution of the differential equation (1 + x?) Ey + 2xy = 5
1+x

given that y =0 when x = 1.

14. T2+ y2 =4 T (x — 2)2 + y? = 4 o =gt § fopeft fog W fopm Fr mapred @ ¢
Jrar
g AT T ShIfTC T8 Bt f(x) = —2x3 — 9x2 — 12x + 1
(i) Friat a¢fmm B | (i) TR 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
(i) Strictly increasing (ii) Strictly decreasing

65/2 4 cn
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X %1 HH 1 hIRTT foh =R 17 A4, 4, 4), B(S, x, 8), C(5, 4, 1) @1 D(7, 7, 2) SHA
& |

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.

RIOTehT % TuTEHT <1 RN W, firg Hifste 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+Dbc+ca)
—2c+a —2c+b 5¢

%@Tﬁxz—l:y;2:213wx;zzy;4:Z;5%aﬁaw@maﬁﬁql

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

2
Zl'i%::siny=)ccos (a+y)%,ﬁ3ﬂf3§ﬁ5 %zw.

cosa
q’s’*ﬁ@ﬁs"l%% =cosa%,¢ﬁlx=0%l

2
If sin y = x cos (a + y), then show that ﬂ _Los @ary @+y) )

cosa
Also, show that ﬂ = cos a, when x = 0.
2
Zlﬁ.{x=asec39?‘[21'[y=atan39%,?ﬁ9=§‘T{ d—};fﬂﬁilﬁm |
AYET

2
Ay =et'a 3, 7 firg B e (1 +.2) 2+ 2x 1) 2
dx dx

2
If x=asec’ 0 and y = a tan® 0, find jx—}; at 0 = g
OR
2
- d
If y = etan lx, prove that (1 +x2) H +(2x-1) @ - .
2
dx dx
5 cn
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20. ToREt STRIG % FW T YT o RN I Th Ragehl ¢ | Rageh! 1 aqut aiwmd 10 ex
3 | quican geit Raght & srfreman wehr 3 & fow Raght i fommd wma Hifse | s
Ragferat g W 8 fotelt 6t s Bl 8 T STaTeRvT i Gge 991 a1 8 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 ?

21. & ool Uk T % Ferek deet T i o wferere & € | wgel qum g gt & Sfiaq A
TTRIRATE SHHST: 0.6 TT 0.4 & | $Heh AT TG TgeT & Sfadl g al Teh T 31 h
3R B <l TTRIERAT 0.7 8 3R ATG G G STadm & ol 36 o1 ohl T SRt 0.3 2 |
SITRIShAT T h1TTC, TR 2T 3G GEX o1 g 3T Tohal T & |
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.

22. 20 Fodi % T o |, FEH 5 9o9 WU €, 3 Fcdi Dl Th AT AGesAT Th-Teh Hich
e |fed Ferrel T | @Us Seal ol G@A1 1 TIRehdl 924 F1d 9T | 37d: 39
Fe i A7 oft 71 T |
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.

23, FEEIT J‘;dx

(x—2) (x> +4)

4
Find: [———— dx
" I(x—2)(x2+4)
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Qg —¢
SECTION -D

Y TR 24 H 29 Toh Teh T o 6 37 ¢ |
Question numbers 24 to 29 carry 6 marks each.

24. T HUA G THW hl TEGIT A T B w1 Fmior et 7, R G aum Fidt 61 3= g
2 | A TR <l o Shl Teh §oTS | 3 TTH AT AT 1 TTH FiH 3T ST BIa & Sfelfeh owq B
1 Teh FohTg o ToTT 1 TTH TS AT 2 TTH T 3T FAT B1T & | o1 37fereh & 31fersh 9 7w
ITE TUT 8 UTH HHT T HL Fehell & | TG A TR hl TEG hl Teh 318 W T 40 HT o1
foreTan & 9T 9% B 1 U 318 W T 50 T o1 firerdn 7, a1 71d shifSTe o huft A qen B
TR T TEU fehe1-feha1 ST foh -t =l 31freham o1y &1 | SUrer I3 i T Wb
TIITH T ST T GRT gt ShIfSTT qerm 31ferehan oy oft ird shifsre |

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 I 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.

25.  GHTeheHI o TART & T &5 ST &Ihel [ hIfTT : {(x, y) 1 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}

26. 3 @ w1 A FHHE A HiE S TG (1, 2, 3) § TR A 7 qT FHAA!
T G-jH2k)=5TAT - (Bi+] + k)= 6T T % TER 2 | IH THR T G BT
A T - (20 + ] + k) = 4 ¥ TRreded fig s AR |

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

the line thus obtained with the plane T (2/i\ + ]A + 12) =4,

50 4 1 3 3
27. femgfrA={2 3 2|,B!=|1 4 3| g I (AB)'! Sd HIfT |
1 21 1 3 4
YT
1 2 -2
IR U T gRISRE A= | -1 3 0 | %l YchH F1d HINT |
0 -2 1
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5 0 4 1 33
GivenA=1|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.

n
2 .

X Sim x CoS X
OSln X+COoS X

AT

3
aﬁﬁaﬁaﬁm%mﬁj (3x2 + 2x + 1) dx o1 HH ST HIFT |
1

X sin x cos x

Evaluate dx.

sin*x + cos*x
OR

o'—.l\)\.ﬂ

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

29. <Ifsq fop Tt quiiehi % A= Z A TS @I R, Wb (v, y) e R > (x—y), 3T AT &,
F ARG 8, T Jodar &9 2 |

Fya

. +b, Aa+b<68
“ag?omA={0,1,2,3,4,5}W@ﬁaﬂwﬁm*sﬁa*b={i+b_6, aﬁ;b%%
g it 2 |
AT a + b fore wfsran wRo fofay |

TTse foh AfshaT « o foIT 0 Ush deomeh 31a9d § a7 9= A 1 Jeh 3199 a = 0
U B, 39 TR foh 6 — a, a 1 IfGAT 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
A binary 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’.
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