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Please check that this question paper contains 12 printed pages.

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.

Please check that this question paper contains 29 questions.

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

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 :
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65/2

All questions are compulsory.

The question Dbaper 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 compfises of 6 questions
of six marks each. |

All questions in Section A are to be answered in one word, one sentence or
as per the exact requirement of the question.

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.

Use of calculators is not permitted. You may ask for logarithmic tables, if

- required.
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Question numbers 1 to 4 carry 1 nmark each.

?T%a*b,‘a’am‘b’ﬁﬁa?ﬁ&i@qlaﬁqaﬁm%?maﬁ' aob=(x*h) +3%,

@A (5) 0 (10) 1 °H Ffgn, Tt « a1 o fgemard @fem € |

If a b denotes the larger of ‘a’ and b’ and if a o b =(a#*b)+ 3, then

write the value of (5) o (10), where * and o are binary operations.

2 wfi 2 e T, R afer @ £, § @ v @ A i iR,
Seifeh 3%k S 1 I 60"%3%3?{%“1@%3@%%% |

o ‘ — -
Find the magnitude of each of the two vectors a and b , having the
same magnitude such that the angle between them is 60° and their scalar

product is Z—

0 a -3

Vaﬁ’aTEEA:Z’O' _1| fown guftm ®, @ @ @ b % HE I
| | b 1 0 |
0 a -3

652

If the matrix A={2 0 -1 ‘is skew symmetric, find the values of ‘@’
b 1 0
and ‘b’ '

tan~14/3 — cotL(=+/3) T TH T HINT |
Find the value of tén'l J3 - cot™1H(=/3).

3 i P.T.O.
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- Question numbers 5 to 12 carry 2 marks each.

5.

65/2

%e‘}at@ﬁxs?ﬂsﬁ%m@wﬁaﬁgawmc&
C(x) = 0-005x> — 0-02x> + 30x + 5000 ¥ ¥ea 2 | "ATa ST T iR
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The total cost C(x) associated with the production of x units of an item is
given by C(x) = 0-005x3 — 0-02x2 + 30x + 5000. Find the marginal cost
when 3 units are produced, where by marginal cost we mean the
instantaneous rate of change of total cost at any level of output. ‘

tan~1 (MJ 1 x % T TTHe HIvTT |
Sinx
l+cosx

Differentiate tan—! (
‘ sin x

J with respect to x.

o T 2 A_—.[z -73} %,?ﬁA—ly mﬁﬁqamaﬁsq%

2A1-9T_ A

2 -3 '
Given A = , compute A~! and show that 2A~1 = 91— A

-4 7 : ,
ﬁ?g’ Hifre o5 :

r .
3 sin~!x = sin™! (8x - 4X3), xXe | = 1, l]

| L 2 2

Prove that :

[\
DN | bt

3sin! x = sin~! (3x - 4z%), xe |- 1 7 J

4
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Wme tanydx+(2-—ex)sec ydy = OWWWW#”EQ
WW%%}T GIE[X 0% |
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X
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Find - the particular‘ solution of the differential equation

e*tan y dx + (2 — %) sec? y dy =0, given that y = g when x = 0.

- OR

Find the particular solution of the differential equation

g—z + 2y tan x = sin X, giventhat‘yzO when x = —
X ;

> A — »

el v o= @i -+ad +2) —skoam T = 25+ 2k)enet + 4] sk

¥ s e 3T shifTT |
 §

Find the shortest dlstance between the lines

= (41 -—J)+7\,(1 +21 —-43k) and r (1 -—J +2k)+u(21 +4J -—5k)

TIH uie o quiient § @ § weard angese (fo wfeeemm %) g | ww
i X ST Sl wensl § 8 St e B S HT R | X % AIe qen

TE 3T IR |

Two numbers are selected at random (without replacement) from the first

five positive integers. Let X denote the larger of the two numbers

obtained. Find the mean and variance of X.
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A black and a red die are rolled together. Find the conditional probability '
of obtaining the sum 8, given that the red die resulted in a number less
than 4. ' |

aawhe f o) sskamsl Lol ik T e wmwmod, Aeine

T AT |

» : A A N ’
If 8 is the angle between two vectors /1\ - 2j + 3k and 3i - 23'\ + k,
find sin 6. | ‘

.

o FA y = a XD B Frefia FO AT TF SrEwe FHiRw T HIR, SR

adul b o8 R 3 |

Find the differential equation representing the family of curves
bx+5 ' :

y =a e >, where a and b are arbitrary constants.

AT T :

j‘ oS 2x + Zsin2 X dx

COos 2, X

Evaluate :
‘ J' €os 2xX + 2sin2 X

dx
cos? x

WIS |
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Question numbers 13 to 23 carry 4 marks each.

13.
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If y = sin (sin x), prove that —= +tanx

ﬁy:Sin(sinx)%;?ﬁfﬁaaﬁtli‘lQ% g—%’-—i-tanxgz +ycos2x=0.

X

2 g
dg Ei—}—7—+ycos2X=O.
dx ,

5 P.T.0.




18.

19.

65/2

1. et s el e v feg o

1 1 1+3x
1+3y 1 1 = 9(3xyz + Xy + yz + zX)
1 1+3z 1

Using properties of determinants, prove that

1. 1 1+3x
1+ 3y 100001 = 9(3xyz + Xy + Yz + ZX)
1 1+3z 1

o 16x2 + 9y = 145 % g (xy, y7) T ERI-G@n o Ffirera o qHieRTol ST
W,W,X1=2 W }71>0%|

HIAT

- i 4
8 i@ FE e W wer f(X)=—)i—~——,x3—5X2+24X+12

(31) Fiqw 969 2, (¥) TR saE & |
Find the équations of the tangent and the normal, to the curve
16x2 + 9y2 = 145 at the point (xq, y1), where x1=2 and y;>0.

OR

, 4 v
Find the intervals in which the function flx) = —%4— ~x3_5x%+24x +121s

(a) strictly increasing, (b) strictly decreasing.

T T

2c08 X de

i (1——sinx)(1+sin2 x)
Find :

2c08X dx

J A-sinx)A+ sin? x)

7 P.T.O.
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Suppose a girl throws a die. If she gets 1 or 2, she tosses a coin three
times and notes the number of tails. If she gets 3, 4, 5 or 6, she tosses a
coin once and notes whether a ‘head’ or “tail’ is obtained. If she obtained

exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with

‘the die ?

A

- A A = A A A = A AR
AHl a =4i +5j -k, b =1 -4 +5k 9 ¢ =3} +j-kB1wm
— - =l . - >
e d s\ AR S ¢ AN b SN WEAT R AN d . & =21% )

B L R D e e 4
Leta=41+5J—-k,b=1-43+5kandc,=31+J—k.F1nda

- ; i — — - -
.vector d which is perpendicular to both ¢ and b and d . a =21
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An open tank with a square base and vertical sides is to be constructed

from a metal sheet so as to hold a givenkquantity{ of water. Show that the
cost of material will be least when depth of the tank is half of its width. If
the cost is to be borne by nearby settled lower income families, for whom

water will be provided, what kind of value is hidden in this question ?

. ,
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If &*+y9)”=xy, find —.
, dx =
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Question numbers 24 to 29 carry 6 marks each.

24. TEITHA HIT ;
nl4 :
J' sin X + €os X
dx

16 + 9sin 2x
A :

YAl
i R A H
3
j x2 +3x+e¥)dx
) ‘

1 7 TId T |
65/2 | 9

If x=a(20—sin 20) and y =a (1 - cos 20), find %}’_ when 0 = I
: % ‘

»

A x=a(20 -sin 90) N v = a (1 — cos 20) B, @ % 3Tq Shifsw wefeh

P.T.O.
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Evaluate -

nl4
f SIN X + cos x

16 + 9sin 2%
0

OR

Evaluate
3
J. (%% +3x 4 e”)dx,
1 ’ \
as the iim’it of the sum,

@Wﬁﬁam%ﬁaAaﬁxBaﬁ%m%ﬁnﬁﬁamﬁﬁ%
Eﬁaﬂmam%ﬁaﬁww%aéaﬁw@ﬁmﬁa% | % Qehe

4 mihutes on the automatic and 6 minutes opn the hand-operated
machines to manufacture a packet of screws ‘A’ while it takes g minutes
on the automatic and 3 minutes on the hand-operated machine to




96. T A=lxeZ:0<x<12}. auisqfh
—[a,b):a,be A, |a-b], AT WIS R) U goU Geu R | 19wl

- aﬁmwwmaﬁﬁQlwaﬁm%ﬁWl
JAYAT

R E T E R R——»Rﬁﬁwﬂxeg%m flx) = g wieTfa 7,
T o R et T @ ITeeeE | AR g:R—%L};@.,;(x)—ZX-l'g’m
trf{mﬁﬁ%,ﬁﬁf:og(x)‘rﬁﬁfﬂﬁﬁfﬁl

Let A xe Z:0<x<12} Show that

{(a b):a be A, |a—Db] is divisible by 4} is an equivalence relation.
Find the set of all elements related to 1. Also write the equivalence
class [2]. '

OR

Show that the functlon f:R-R deﬁned by flx) = ,Vxe R is

241
neither one-one nor onto. Also, if g: R— R is deﬁned as g(x) 2x - 1,

find fog(x).

97, vom =gty #, x-18, Wy =x amqax2+y2=32.gmf\ai &5l &6,
T SR & 1 AT |

Using integration, find the area of the region in the ﬁrst quadrant

enclosed by the x-axis, the line y =x and the circle x2 + y = 32.
2 -3 b5

98, 9fc A={3 2 -4 %,aﬁA—lmaﬁmrxmmmwﬁwm
1 1 -2

[EEAR
92x -3y +bz=11
3x+2y—-4z=-5
' x+y-2z=-3

%! & HIMT |

- arerEn
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| 1.2 .3
TR URe EITON R S8 A=| 2 5 7 | %1 5JchH T ST |
-2 -4 |5

2 -3 5
If A={3 2 —4/|,find AL Useit to solve the system of equations
J1o1 —e |

2x -3y +5z=11
3x+2y-4z=-5
X+y—-2z=-3.

OR

Using elementary row transformations, find the inverse of the matrix

1 2 3
A=l 2 5 7

-2 -4 -5

% .
g (c1,-5- 103 %@ r =21 -] +2k +2@31 +4} +28) o guew

A A

kg + k) =5 % fresed fomg % ex i gt s i |

Find the distance of the point (-1, —5, - 10) from the point of

L L A A AN A
intersection of the line r = 21 — j +2k +A(3i +4j +2k)and the plane

6512

—> A A A
r.(i-j+k)=5

12




