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Note : First 15 minutes time has been allotted for the candidates to read the question paper.
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General Instructions :

(i)
(i)
(iii)

(iv)
(v)

There are in all nine questions in this question paper.

All questions are compulsory.

In the beginning of each question, the number of parts to be attempted are clearly
mentioned.

Marks allotted to the questions are indicated against them,

Start solving from the first question and proceed to solve till the last one. Do not waste

‘ . |
your tlime over a question you cannot solve.
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. Do all parts.
Select the correct option of each part and write it on your answer-book,
(a)  The modulus function f: R — R* given by f(x) = | x| is 1
(A) one-one and onto
- (B) many-one and onto
(C) one-one but not onto
(D) neither one-one nor onto -
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(b}‘ A relation R = 1(a, by:a=b-1.b> 3} is defined on set N, then

(c)

@
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(A) (2,4 eR

(B) 4.5)€R

(€C) 4,6)eR

(D) (1,3)eR
/2
The value of j—d’— will be
1 +4/tan x
o
(A) 0
®) 5
© 7
D) §

The degree of differential equation

9 iz = {1 + [%]2]% is

(A) 1
(B) 6
©€) 3
(D) 2
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(e) The value of expressioni-i-j-j+kxKkis
(A) 0
(B) 1
© 2

(D) 3

2. mfrmsﬁﬁm:
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2. Doall parts :

(@) Write cot™! { \/xzi—l}' x > 1 in the simplest form, 1

(b)  Prove that the function f(x) = | x|, is continuous at x = 0,
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(c) Find the degree of the differential equation

dy o (dyY (dy
Y * x[d.t) _-v[dx} =2

(d) IfP(A)=0.12, P(B)=0.15 and P(B/A) = 0.18, then find the value of AN B). 1

(e) Find the angle between the vectors 2+ j + 3k and 31 - 23 +k. 1

3. ot gvs Fifvg

(%) !ﬂ:&f; R—> R?ﬁmg:R—}R‘iﬁmmzﬂx)=cosxﬁmg(x)= 3x2';'RTQﬁ‘?TﬁH‘%

a g AT gof = fog. 2
@) mmydx+(xrﬁ)dy=0$lmﬁmiﬁﬁﬁl 2
(m fre RN 6 (4, 4, 2), (3, 5, 2) T (1, -1, 2) T w1l Frget & M 2 | 2

x+y 2 6 2
(®) “ﬁ{ }=[ },ax,y,z%WWWI 2
5+z xy 5 8

3. Do all parts :
(a) Iff:R — Rand g : R — R be functions defined by f(x) = cos x and g(x) = 3y
respectively, then prove that gof# fog. _ 2
(b) Find the general solution of differential equation ydx + (x — y?)dy = 0. 2

(c) Prove that (4,4,2),(3,5,2) and (-1, -1, 2) are vertices of a right angle triangle. 2

X +y 2 6 2
@ If - , then find the values of x, y, z. 2
5+z xy 5 8
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4. Do all parts :

(a)  Show that the function f(x) = 7x2 - 3 is an increasing function when x > 0. 2

(b)  Find the unit vector perpendicular to each of the vectors (a + _h’) and (2 - E;)

= AR (s A i

where a =i+ j+k, b=i+2j+3k 2

. T +4 z-6 . o

(¢) If the Cartesian equation of a line is 3 =£‘.r =T then find its equation in
vector form., 2

(d)  There are 4 white and 2 black balls in a bag and in another bag 3 white and 5 black

balls. Find the probability of getting both black balls if a ball is drawn from cach
bag. 2
324(Ix) [7Tol12] (Y-1) P.T.O0.




5. wmm‘l:

(%) uﬁulmafwnﬁawmﬁ,ﬁrfweﬁﬁﬂﬁak, A R, ¥t v gegen
gwu k|

0 ---tan% cos & —sin 1
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sing@ Cos O

(M tan ‘(—smx—-]mx%aﬁmmm!

| +cosx
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5. Do all parts :

(a) IfR, and R, be two equivalence relations on a set A, then prove that Ry " R, be

also an equivalence relation.

0 -—tan%
(b)y IfA= o , then prove that (1+A)=(1-A)

cos oL —Sin ¢ }
tan‘z‘ 0

sinQ  ¢cosa

er sin x _
(¢)  Differentiate tan 1 (I r cos r] with respect to .

324(1X) [Bofi2]) (Y-1)




(d) Find shortest distapca between the lines

5
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6. Do all parts :

2 if xs-]
(a) Iffix)=9 2x -1 <xs51 5
' 2 x> 1

Then test the continuity of the function at x = -1 and atx = 1.

—¥
(b) 1If three vectors 2, b and ¢ satisfying the condition 2+b+c=01f 2] =3,
6] =4 and || = 2, then find the value of3-B+B-¢+¢ 3. 5

1

(¢) The radius of an air bubble is increasing at the rate of 5 em/s. At what rate is the

volume of the bubble increasing while the radius is 1 cm ? 5
(d) Minimize Z= 3x + 2y by graphical method under the following constraints : 5
x+y=8,
3x+5y<15,
x20,y20

(¢) The probability of solving a question by the three students 4, B, C are respectively

% . é and 'ila Find the probability of solving the question. 5
7. FHGTRART:
20 -1 ,
@) A=| 51 0 | % =I5 [ H | 8
013 .
@) i fFem | 5
3x-2y+32=8
A& +y—-z=1
dx~3y+2z=4
1 srepe faft & et i |
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7. Doany one pant :

(2)  Find the inverse of the matrix

2 0 -1
A= 51 0
01 3

(b)  Solve the system of equations by matrix method ;
Ix-2y+3z=8§
2x+ty-z=|

dx -3y +2z=4
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(%) ﬁraiﬁtﬁmf%ﬁaﬂﬁﬁ#ﬁﬁaﬂsﬂtﬁmmaﬁ@wmdamﬁm

tan~'(\[2) B } |

(@) m‘ﬂm(x—y}(dx+c{v)=cﬁ‘-¢a’}"ﬂt{iﬁﬁﬁmﬁmw.G!'!ﬁﬁ

y=-13fx=0

8. Do any one part :

(a) Prove that the semi-vertical angle of a cone with given slam height

volume is tan"(\ﬁ}.

and mavimum

(b)  Find a particular solution of the differential equation

(=Y (dx + dy) = dx - dy when y = 1 if x =
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9. & TE GUS HINT

(F) THTHEH HIT :
J‘(2+sm2x]
1+c052.r
@) TR

(3x + 5)dx
B-xt-x+1

9. Do any one part :

(a) Integrate:
2 + sin 2x
J. [l + cos 21:)"3'JIE d
(b) Solve:

(3x + 5)dx
XP-x?-x+1
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