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General Instructions ;

(i)

(i)

(tir)

(iv)

(v)

All guestions are compulsory.

The question paper consists of 29 questions divided into three
sections A, B and C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 questions of four marks
each and Section C comprises of 7 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 4 questions of four marks each and 2 questions of six
marks each. You have to attempt only one of the alternatives in all
such guestions.

Use of calculators is not permitted.
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SECTION A
g us A

Questions number 1 to 10 carry 1 mark each.

I e 1 8 10 7% 9% YT 1 3% FT 8 |

Find the value of x, if

3x+y -y 1 2
2y -x 3, \-5 3}
x ] Ui FTT W afg

3x+y -y 1 2
2y-x 8 ) \-5 3/

L.et * he a binary operation on N given by a * b= HCF (a, b}, a, be N.

Write the value of 22 * 4.

T o+, N | U& fgamui §fgm 2 st a # b < HCF (a, b) TV W9 3,

a,be N2 | 22+ 4% 07 fafgu g

Evaluate :

1/J2

S ey
—
&
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Write the principal value of cos ! [cos F%T)
cos™t [cos %) 1 g&q A fafag |

6. Write the value of the following determinant :

a—b b-c c—a

b—c¢ c—a a—Db

c—a a—b b-c
fr arfores & A fofe

a—b b-c c—a

b-c c—a - a-b

(;—a a-b b—-c

7. Find the value of x from the following :

X 4
=0
2 2x
fra & x o1 99 9 =ifew -
X 4
=0
2 2x

8. Find the value ofip if

@i +67427k)x(} +3] +pk)=0
p F HA_ @ HEw afg

A A A A A A -

@1, +6j] +27k)x(i +3j +pk)= 0

9. o, Write' the direction cosines of a line equally inclined to the three
coordinate axes.

3y T & fog @ fafge st 9 ASeiE o W wHE S = g |

10, If ﬁ) is a unit vector and (X - p).(X + 5)) = 80, then find lfl

A p TH UE WY B AW (X - p). (X +p)—80§ Q|5 | ® 9
g Fifee |
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11.

12,

in
&3]

SECTION B
@ og q

Questions number 11 to 22 carry 4 marks each.

To7 GEar 11 & 29 7% T v % 4 3F §

The length x of a rectangle is deercasing at the ratc of 5 cm/minute
and the width y is increasing at the rate of 4 cm/minute. When
x = 8 ¢cm and y = 6 em, find the rate of change of (a) the perimeter,
{(b) the area of the rectangle.

OR
Find the intervals in which the function f given by

fix) =sin x +cos x, 0<x<2m,
is strictly increasing or strictly decreasing.

TF AT A AR x, 5 9/ @ W § 92 4@ posiewied y, 4 9/ ®
WAL Mx=880 3R y=6qN e, & o7 & (37) whdm,
(F) 87%d % UEad & o [ Hig |

g
AT I FS 590 flx) = sin x % coddx, 0<x < 2n EW Y&d %eld f, FRaT
FEHE g1 et BEAE # |

.2
If sin y = x sin (a.+ y), prove that dy _ M.
dx sin a

OR

: X dy
If N , find —.
(cos x) (sin y) n i

. 9
3T Nsin y = x sin (a + y) 8, @ fag Fifw & g_j;_: W'

HAYdT

=2 cosx) =(siny)* B, d % I ST |
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13. Let f: N — N be defined by

“;1, if n is odd
fin) = for all n € N.
n . :
—, if n is even
2

Find whether the function f is bijective.

WEWDEN%W.

n+l ¥e n fasm 2

b

fin) =

[T = ]

, gfe n 9 2

TR oo U% Gee Fi N > N &
T HITT & F Goe £ T =91 (bijective) 0

14. Evaluate :

J
J5 - 4x — 2x°
OR

Evaluate :

J. x sin L x/dx

HH dige@ee

dx
N

ST

A FE Y

J. x sin~! x dx
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15.

16.

17,

18.

'

(8]

gin”" x

H y= \ﬁ—xz , show that
2
2, d% dy
(1—)()@—‘3}{8;—*‘)?
_qu y = s X _% Fﬁ f ﬁﬁ
1-x
2
2, 47y dy .

On a multiple choice examination with three possible answers (out of
which only one is correct) for each of the five questions, what is the
probability that a candidate would get four or moere gorrect answers
just by guessing ?
uF g-fomedm wlen § oiw wed § Y wels dogdfEa sw o (R @ S
TE T 2)  TES Wikl @ 5w qlwEl e A S g s
Y & W8 IR oW 7

Using properties of determinants, prove the following :

1 1+p 1+p+aq

2 3+ 2p l+3p+ 2q| =1

3 6 + 3p 1 +6p + 3q
it % ot A& A we, B i S

1 1 +p i+p+g

2 3 +02p 1+3p+2q|=1

3 b+ 3p 1+ 6p+ 3q

Solve the following differential equation :

y
X_.-_

X _

dx

dy

dx

= y—xtan (1)

X

== Tamd 4l & gl @iy

= y— X tan (X)
X

P.T.O.



19, Solve the following differential equation :

cos2xg + y =tan x

dx

firer 3rade GHHIT N B SIS

g dy
08" X — +y=tan x
dx Y

20. Find the shortest distance between the following two lines :
s A A
Y =1+ +@2-0] + %+ Dk;

- AN A AA s
r =21 ~-j -k)+u@2i+j +2k).

fr= & tmell & 4= <mer g ya e -
Poaent r2-n) + 00k
T a@t - - k) + @i B +2k).

21. Prove the following :

cotul[,/1+sinx+,/1—sinx]_5 xe(o n]

J1 +sin'x # 1 — sinx

b2

OR

Solve for x:
9 tan ! (cos x) = tan_l‘(2 cosec x)

o & fag difsT @
cot_l(\/1+sinx+\/l—sinxJ=§ xe[o EJ
J1 + sinx - J1 — sinx 2’ 4
FeTel
X%WEW:

2 tan ™t (cos x) = tan™* (2 cosec x)

65/1 8



22,

23.

24,

65N

r.Y Fal Fal
The scalar product of the vector i + j + k with the unit vector along

A A A A
the sum of vectors 21 + 43'\ — 85k and A1 + 23\ + 3k is equal to one.
Find the value of A.

afeem 2?+4f-5i§ G| k?+23\+3i & ATHd F W F oes aky
AT D 4]+ k AT PERT 18 | A H A T S

SECTION C
e q

Questions number 23 to 29 carry six marks each.

VT GET 23 T 29 7% T9F F9T & 6 P |

Find the equation of the plane determined, by the points A (3, -1, 2),
B(5, 2,4) and C (-1, -1, 6). Also .find’ the' distance of the point
P (6, 5, 9) from the plane.

forgall A (3, -1, 2), B (5, 2, 4) 8NC (-1)-1, 6) &0 Fuita w0aer & s
IA HNT t g P (6, 5, 9) # 9 wHaw @ gt 39 S |

Find the area of the regionvincluded between the parabola y2 = x and

the line x + y =02,
TEed y2 = x AWM x +y = 2 F weATd §F F AIES J9 HAC

Evaluate

4

x dx
2

-[[ a%cos?x + b?sin? x

a% cos®x + b2sin® x

9 P.T.O.



27.

[0
[$31

Using matrices, solve the following system of equations :
X+y+z=6
X+2z2=17
x+y+2z=12

OR
Obtain the inverse of the following matrix using elemeatary
operations :
3 0 -1
A= 2 3 0
0 4 1

el F oA &, e wdew fee @ oge S
X+y+z=6
x+2z="19

X+y+z=12

o
yifir dfRasll & T G R 3MOTE & ofohd W N
3 0 -1
A=1|2 3 0
0 4 1

Coloured balls axe distributed in three bags as shown in the following

table :

Colour of the ball
Bag
Black White Red
I 1 2 3
I1 2 4 1
11T 4 5 3

A bag is selected at random and then two balls are randomly drawn
from the selected bag. They happen to be black and red. What is the
probability that they came from bag I ?

10



9 g4t § i i fao grelt § gyt oo @ el € §

e g &1 {1
G| T e
I 1 2 3
II 2 4 1
111 4 5 3

TF 4o Igeedl I T ag I ¥ @ i agesa faed ok @ @l @ik
T TR T | WEed w2 e e () 4 F ¥ e w2

28. A dealer wishes to purchase a number of fans and sewing machines.

He has only Rs. 5,760 to invest and has a space for at most 20 items.
A fan costs him Rs. 360 and a sewing machine Rs, 240. His expectation
is that he can sell a fan at a profit of Rs. 22 and agsewing machine at
a profit of Rs. 18. Assuming that he can selliall'the items that he can
buy, how should he invest his money in order t0'maximise the profit ?
Formulate this as a linear programming” problem and solve it
graphically.
T N 3o v@ T faeR o GEiem TR 7 | Iwe UW few & o SEw
5,760 ¥. & wur @y % AU fRAmN20 T F fAT =@M ¥ | TE vEr 360 T
T g um faens Wele 240.% §U@sg 2 1 s§ T 8 % 98 @ 4@ W@
92%. @M W T @ HoE AR 18 F G W 39 WW | ¥ TN 6 9%
T FRE @i, s=, T, a8 AT Ay fRE wER few s fE S8 e
= @ 7 3ES ee AEET 9 9 e WH §N B S |

29. If the sum, of the lengths of the hypotenuse and a side of a right-angled
iriangle is ‘given, show that the area of the triangle is maximum when

the angle between them is g
OR

A manufacturer can sell x items at a price of Rs. (5 - 1—}{~] each.

The cost price of x items is Rs. [% + 500). Find the number of

items he should sell to earn maximum profit.

65/1 11 P.T.O.
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