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MATHEMATICS & STATISTICS (40) 
(ARTS & SCIENCE) 

Time: 3 Hrs. (7 P11ges) Max. Marks : 80 

(i) 

(ii) 

(iiO 

(iv) 

(v) 

(vi) 

(A) 

All questions are compulsory. 

Figures lo the right indicate full marks. 

Graph o
f 

l.P.P. should be drawn on graph paper on(v. 

Use of logarithmic table is allowed. 

Answers lo the questions of Section - I and Section - II should 

·be written in only one answer book.

Answer to every new question must be wrilten on a new page.

SECTION - I 

Select and write the appropriate answer from the given 

alternatives in each of the following sub-questions·: 

(i) If A=[! -�]. then adjoint of matrix A is __

(�) [-� ;J 
(c) u _;]

(b) [-� -;J
[-I -3] 

(d) -4 2 
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• 

I 121 

(6) 

(2) 

P.T.O 
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(ii) The principal solutions of sec x = ✓- arc 
1 

n 11 n n 117t 
(a)

-- (h)
- --

3. ✓ 6 6 

7t I I 1t 7t I I 7t 
(c) -- (d > --

• • 
4 4 4 6 

(iii) The measure of acute angle behvccn the lines whose

direction ratios Hre 3. 2. 6 ond - 2. I. 2 is ---·-

(n)
I ( I )cos 7 (b) 1(8) COS. l5 

- 1 ( I ) (d) cos-
1 ( .!. ) (c) cos ) ' ·21 

(B) Atte,npt any Tf-f REF. of the following:

(i) Write the negations of the follo,-ving statements :

(a) All students of this college live in the hostel.

(2) 

(2) 

((,) 

(h) 6 is an even numher or Jo is a perfect squarl•. (2) 

(ii) If a line n,akcs nngll"s n. rl. y with the co-ordinate axes.

prove that cos 2 ,,. + cos 2 f\ -t cos2y + I = 0.

(iii) Find the distance of the point (I. 2. -I ) from tf1c plane

x - 2y + 4z - - IO= 0.

(iv) Find the vector equation of the line which passes
� A A 

through the point with position vector 4i - j -+- 2k and,
� A A 

is in the direl·tion of - 2i + .i + k .
,.. ..... ,.. _ ,.. ,.. .. _ .,.. "" ,.. 

(v) lf
_
a=�i-2j+1k. h-=-=5i+,i-2k and c::.:i+ j-k. 

(2) 

(2) 

then find ;; . (h x �). (2) .
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(). 2. (A, Atte1npt any TW() of the tc.,llowing : 

(i) l Ising ,·l.·ctor l1ll.'thod rrovc that thl· nH.·dians of a
triangk arc "·011�urrcnt.

... 

(ii) Using the truth table, prove the following logical
equivakm.:l.'
p <➔ tJ .':c' ( p A lJ ) V ( ~ p /\ ~ '-t ) .

(iii) If thl.· origin is the centroid oft he triangle whose vertices
urc A(�,,,, -.3). B(q,-l, 5) .. md R(-5, I, r), then tind
the values of p, </, r.

(D) Attc,npt any TWO of the f()llowing:

(i) Show that a homogeneous equation of degn:e two in
"\ "\ 

x and y. i .l.:. a.,-- + ::: ''-':v + /�,-- =-= 0 represents a pair of 

(6> f 141 

(]) 

(8> 

lines passing through the origin if 1-, '2 
- ah� O. ( 4) 

(ii) In a/\B(..', prove that tan -- = -- cot -l C' - A ) ( t· - a ) B 
• 2 l

0 + (I � 

(iii) Find th� inverse of th� matrix, A� [-:
0 

using ck,ncnt.ary row tmnsl<.,rnml ions. 

Q. J. · (A) Atte,npt any TW< > of the following: 

(i) Find the joint Cltllation of the p41ir of lines passing
through the origin. which arc perpendicular to the lines

l , 

.( 4) 

(4) 

(6) , , .. ,

rcpn:scnted hy '.h-- 1- �.r,· ·· ]r- =- 0. CH 
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(B) 

x-1 v-3 z 
(ii) Find the angle between the lines

4 
- •

1 
= 
8 

and

x-2 y+I z-4
- -

2 2 

(iii) Write converse, inverse and contrapositive of the
following conditional statement:

(3) 

If an angle is a right angle then its measure is 90°. (3) 

Attempt any TWO of the fol lowing: 

(i) 

( ii) 

(iii) 

h · -1(3) -1(12) . -1(56) Prove t at : sin 
5 

+ cos 
13 

= s,n. 
65 

Find the vector equation of the plane passing through 
the points A( I, 0, I), B( I, -1, I) and C(4, -3, 2).

Mini1nize Z = 7x + y subject to 

5x + y � 5, X + y > 3, X > 0, y � 0 

SECTION - II 

(8) 

(4) 

(4) 

(4) 

Q. 4. (A) Select and write the appropriate answer from the given 1121 

altl!matives in each of the following sub-questions: (6) 

(i) Let the p. m. f. of a random variable X be -

3-x
P(x) ;;:-- �or x = -1 0 I 2

IO 
' ' ' 

=O otherwise 
Then E(X) is __ ··- .. 
(a) I
(c) 0

(b) 2
( d) --1 (2)
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(8) 

J I 1t . 
(ii) If 2 dx = -• then the value of k is 

2+8x 16 
--

(iii) 

(a) - (b) �· 2 3 

1 
(c) (d) 

-

4 5

Integrating factor of linear differential equation 

x dy + 2 v = x2 log x is 
dx 

� 

(a) 
x

2 

(c) X

(b) 

)(�) 

Attempt any THREE of the.following: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

J 
[ cos x- sin x]Evaluate : e

:c ·
. i dx 

Stn X 

2 1 dy 
lfy = tan (logx· ), find�-

2 2 

Find the area of el I ipse � + L = I •
1 4 

Obtain .the differential equation b� eliminating the 
arbitrary �onstants from the following equation 

2x . -·2ty=c e +c e 
I 2 

Given X - B (n, p) 
lfn = 10 and p = 0·4. find E(X) and Var. (X). 

I O I 2 I 6 I � I 

(2) 

(2) 

(6) 

(2) 
• 

(2) 

(2) 

(2) 

(2) 

P.r.o
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Q. �- (A) Allc1npt any TW<> or the following:

(i) Fvalualc: -------d.r J 
I ·"

J+2sinx+cosx 

( ·1·1) J (.
J . l 

x - a co� 1.y- ct SIii
° 

,. 

dl' (-·
.
'
,.
· ); 

show thnl -l· = ·
( ,. 

(iii) l::"(atl\inc the continuity of the ltml·tion:

log 100+ lug(0-01 +:r) 
/(x)-

l 
... •.ltu·.rtO 

. X

100 

(H) Attc,npt any TW() of the l<>llowing:

ftu- .r · O: at x · 0 

(i) Find the 1na�imum anJ 1111n1mu1n vnluc of the

function :

f�x) - 2,) - :2 lx2 1 J6x - 20.

J
I I a ... ,. (ii) Prove thnt :

1 
� dx ···

-:;-
log -- + ('

(I ·• X -" (I X 

(iii) Shnw thnt :

,, (/, 

f f, x) dv = 2 J /( x) dx, i ff"(x) is an even funcl inn. 

· ,1 fl 

::e: o. if.f(x) is un odd fundion.

{6)1141 

( J) 

( .l) 

(8) 

J4) 

(4)
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Q. 6. (A) Attcn1pt any TW() of the ltlllowing:

f :

(i) 

-,
r- -9

If /'(x)-= · +u.· 

x-3

-= 5 f<)r. t = 3

is continuou� al x =- 3. find a und J}.

dv · -I ( 5x + I )(ii) Find � if y = tun .., 
,h 3-x-ox· 

(iii) A fair coin is tossed .9 times. Find tht: probability
that it shows h�ad exactly 5 titncs.

(8) Attempt any TWO of the fllllowing:

(i) V�ri1y Rolle's theorem tor the l<lllowing funct ion:

(6> I 141 

(3) 

(3) 

(8) 

./(.r) - x- 4.r + 10 on IO. 41 (4)
(ii) Find th� p�trticular solut ion of the diffcrcnt iul 

�·quation: 
y( I + I og x) 

c.1
-d.�· 

1' 
- x log x = 0

when y-= <.'- and x = c.·.

(iii) Find the vuriancl' and standard deviation of the rnndon1 
variahlc X whose probahility d istribution is given 
hdow:

X 0 I .., 3..

I 1 3
l•(X - x) - - - -

8 8 8

••• 

I O I 2 I 6 I 5 I 

(4) 

(4)
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