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General Instructions :

(i)  All questions are compulsory.

(it) The question paper consists of 29 questions divided into three
sections A, B and C. Section A" comprises of 10 questions of ore
mark each, Section B comprises of 12 guestions of four marks
each and Section C comprises of 7 questions of six miarks each.

(ii) 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 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 questions.

(v)  Use of calculators is not permitted. \”x\
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SECTION A
@ug A -

Question numbers 1 lo 10 carry 1 mark each.
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Write the vector equation of a line given by

;5 = y;d‘ = z;6 T Yol Y& & Wiy SiEw i |
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Write the projection of the vector i — j on the vector 1 + j.
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If a matrix has 5 e]ements, write all possible orders it can have.
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10.

Evaluate :

cos 15° sin 15° I

sin 75°  cos 75°

T W SN
cos 15° sin 15° |

sin75° cos 75°

What is the principal value of eos™ [cos 2%) + sin™? (sin 233) 7

cos_l(cos 233) + sin'l(sin %I]Er &1 TH F ? 2 &
O

Let A={1,2,3), B=14,5,6,7) and let @1,'4), (2, 5), (3, 6)} be
a function from A to B. State whethem{ is gne-one or not.

I A=1{1,223}, B=1(4,5, 6,7 s f=1{(1, 4, (2,5), (3, 6)
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Evaluate ‘b
J‘ (log x)* Q
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J (log x) dx
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Write a unit vector in the direction of the vector a =2i + j + 2k.
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SECTION B
Wug §

Question numbers 11 to 22 carry 4 marks each.
797 & 11 § 22 7% ¥OF WT & 4 358 |

M7 A random variable X has the following probability distribution

X | o 1 2 3 | 4 | 5 6 7
P)| o | K | 2K | 2k | 3k | % | 2Kk* | 7R®*+K
Determine:

@ X

(i) PX <3)

i) PX > 6) 0
iv) P0<X<3) ( }
p

o ®
Find the probability of throwin@st 2 sixes in 6 throws of a

single die.
T qhRE XK & W . 2

X | o 1 g | 4 5 6 7
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i) PX<3)
(iii) PX > 6)

(iv) PO0<X<3)
o
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12.

14.

16.

18.

Find the shortest distance between the following lines whose vector
equations are :

—1-9i+t-27+B-20% and
- A A A
r =(6+D1+@s-1J-@s+1k
i@aﬁ,ﬁrﬁmmmmm%%ﬁaw@mm;
(1—t}1+(t 2)J+(3 Zt)kaﬂn
=(s+1)i+(2s~1)j—(25+1)k.

r
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Using vectors, find the area of the triangle with vertices A(l, 1, 2),
B(2, 3, 5) and C(1, 5, 5).

Hext & A R, 39 e &1 SA%a T g e M AL, 1, 2), B2, 3, 5)
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Solve the following differential equation : O

xdy—ydx=\/x2+y2dx { )
f

fioffad esa odEm & 9 ST

x*
xdy-—ydx:sz + y2 dx @

If x= tan —logy , show

1+ xZ) —(@J

o x = tan( logy | 8 < 3y f&

2
2, A%y dy _
(1 + X ) dXZ + (2x —a) =—=20

0 ‘
Prove that y = 4sin — @ is an increasing function in [0, q].
(2 + cos @) 2

OR

If the radius of a sphere is measurcd as 9 cm with an error of 0-03 cm,
then find the approximate error in calculaling its sur{ace area.
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' 18,
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Find the relationship between ‘a’ and ‘b’ so that the function ‘f’ defined
by :

ax +1, if x<3
fx) = is continuous at x = 3.
bx +3, o x>3

oR
dy _ logx

{log (xe)} \
ax + 1, Q)

o = TN 8§, x = 3 W Hd

If x¥=¢"% show that

bx + 3, ’1@
2, ?ﬁ‘a’ﬁﬂl‘b’#ﬁﬂﬂﬂm

w® PF=e*Y g 'rﬁ X
dX {log(xe)}

Let f:R—- R be ehned as f(x) = 10x + 7. Find the functien
g: R — R such that gof = fog = 1.

OR
A binary operation x on the set (0, 1, 2, 3, 4, 5] is defined as :
a+ b, if a+b<b
a#h
a+b-6, if a+b=>86

Show that zero is the identity for this operation and each clement ‘a’
of the set is invertible with 6~ a, being the inverse of ‘a’



19.

20.

21.

A f:Ro R, fx)=10x +7 0 ofafid wem 2 | & UW %o
g:R - R I AT & gof = fog =1,

FHEal

A {0, 1, 2, 3, 4, 5} W TS fremud dfFm « 39 o i R
a+ b, < a+b<6
azb

a+b-6, A a+b286
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Prove the following :
2 tan ™ (l) + lan™ (-1-) = tan™} (gl)
2 7 17

frfofaa @ fag difae \*Q,
9 tan ] (é) + tan ‘1 — = tan'1 O

Using properlies of determinants s‘xﬁe following for x :

a+xaxax6

a—X atx a-x

v 3 e W PR @ x & FT e AR
a+x a
a—Xx a—-x|=0

Fvaluate :
n/4

J. log(1 + tan x) dx
0

s 3 ST

/e

J. log(1 + tan x) dx
0



22,7 Solve the following differential equation :

e

xdy - +2x%) dx =0
fafufied dasa g i 3w @fwT -
xdy —(y +2x) dx =0

SECTION C
G |

Question numbers 23 to 29 carry 6 marks each.
Y97 T 23 ¥ 29 GF YOF YT & 6 3% £ |

A merchan{ plans to sell two types ol personal computers — a desktop
model and a portable modet that will cost Rs. 25, and Rs. 40,000
respectively. He estimates that the total monthly of computers
will not cxceed 250 units. Determine the n mts of each type
of computers which the merchant should st% get maximum profit

if he dues not want to invest more than khs and his profit on

the desktop model is Rs. 4,500 and o th table model is Rs. 5,000.
Make an L.P.P. and solve it grap %ﬁ

s =iwd FuIE 25,000 .
m%famﬂaﬂﬁ
& fou Sfuaw 70 w@
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TR & fHaA-
T Fw FT

$219 WA | @M 4,500 T T4 Aaw T
T A S & T HerR 5% ¥R &
R ? W WA & fGF TR R IR TE

Given three idenlical boxcs I, II and III each coniaining two coins. In
box' 1, both coins are gold coins, in box lI, both are silver coins and in
box III, there is one gold and onc silver coin. A person chooses a box at
random and takes out a coin. If the coin is of gold, what is the
probability that the other coin in the box is also of gold ?
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}5/ Sketch the graph of y = |x + 3| and evaluate the area under the

curve y =|x + 3| above x-axis and belween x = -6 to x = 0.

y=|x +3| T TG GUC T G y=|x+ 3| A9 x3W F IT x=-67F
X =0 % & &% N BT |

. Evaluate :
mj?» dx
/6 1+ \ﬁ;
OR
Evaluate

6x +7
J.J(x ’éf(x e &

n/3
J‘ dx
. Tk o
o6 1+ ﬁanx é
g
T I SN ‘b
6x+7

J ((x 5)) (x%
Show that the %rcular cone of ‘least curved surface and given
U

volume has an 4 egual to ¥2 times the radius of the base.

OR
A window has the shape of a rectangle surmounted by an equilateral

triangle. If the perimeter of the window is 12 m, find the dimensions
of the rectangle that will produce the largest area of the window.
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28.

29.

Using matrices, solve the following system of equations :
XxX+2y+2z=7
Xx+3z=11
2x — dy=1

AR & M K, Fafdfas gisw e ® @ HET -
X+2y+2="7
x+3z=11
2x -3y =1

Find the equation of the planc passing through the line of intersection

- A A oa P Y S
of the planes v . (i +j + k)=1and r .(21 +3j -k)+4=0and
parallel to x-axis.
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