08 SEAT NUMBER

1100

111 |03

(E) |

J - 265

MATHEMATICS & STATISTICS (40)

(ARTS & SCIENCE)
Time : 3 Hrs. (7 Pages) Max. Marks : 80
\_ W,
Note: (i) All questions are compulsory.
(iij Figures to the right indicate full marks.
(iii) Graph of L.P.F. should be drawn on graph paper only.
(iv) Use of logarithmic table is allowed.
fv) Answers to the questions of Section - | and Section - Il should
be written in only one answer book.
(vi) Answer to every new question must be written on a new page.
SECTION -1
Q. 1. (A) Select and write the appropriate answer from the given 112)
alternatives in each of the following sub-questions : (6)
. 2 =3 . . <A
i IfA= 4 1l then adjoint of matrix A is
1 3 [ 1 -3]
@ |4 2 ® 14 >
I 3] -1 -3]
©) |4 o d |_4 > (2)
0121615 Page 1 P.T.O




(i)

(i)

2
The principal solutions of sec x = J_ are _

nt lix b n llr
(@) 376 (p) 6 6
nt lin d n i

The measure of acute angle between the lines whose

direction ratios are 3, 2. 6and -2, 1, 2 is _

\ ] )
(a) COs L : (b) cns'l[—
\ 7 15
\ \
(¢) cos i (d) cnﬁvl[-g—
? \3) 2])

(B) Attempt any THREE of'the following :

(1)

(ii)

(i)

(iv)

(v)

0

Write the negations of the following statements :

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

(b) 6 is an even number or 36 is a perfect square.
It a line makes angles «, B,y with the co-ordinate axes,
prove that cos2a +cos 2B+ cos2y+1=0

Find the distance of the point (1, 2, 1) from the plane

x -2v+4z  10=0,

Find the vector equation of the line which passes

through the point with position vector 4i- ,r + 2k and

is in the direction ot - 2/+ j + k.

~

lf_;:f3;;ﬁ2~}'+7i. F-_S}+_}—Zl:' and ¢ =i+ .}'— k.
then find a-(hx¢).
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(2)

(2)

(2)

(2)

g ]

(2) .



(6)

(3)

(3)

(3)

8)

(4

(<+)

(6)

(3)

Q. 2. (A) Attemptany TWO of the following :

(i) Using vector method prove that the medians ot a
triangle are concurrent.

(i) Using the truth table, prove the following logical
equivalencee
P pagIvi~pAa~q).

(iti) 11the origin is the centroid of the triangle whose vertices
are A(2, p, -3), B(g, =2, 5)and R(-5, 1, »), then find
the values of p, ¢, r.

(B) Auempt any TWO of the following :
(i)  Show that a homogencous equation of degree twa in
hl ¥
vand voie. x4 2 vy + T = 0 represents a pair of
lines passing through the origin it /1= —ah > 0.
. . C-A C—dd B
(i) In AABC, prove that tan = col —  «(4)
9 : .
v L c+a -
I 2 -2

(im) Find the inverse of the matrix, A =| -1 T 0

' 0o -2 1
using clementary row transformations.
Q. 3. (A) Auemptany TWO of the following :

(M Find the joint cquation of the pair of lines passing,
through the origin, which are perpendicular to the lines
represented by Sx™ + 2w 3y = (),
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(i1) Find the angle between the lines = =—and

x=2 y+l z-4

3
2 2 l (5
(iii) Write converse, inverse and contrapositive of the

following conditional statement :
If an angle is aright angle then its measure is 90°, (3)
(B) Attempt any TWO of the following : (8)
.13 (12 . —1 56
(i) Prove that : sin I[-—}-H:OS I(—)=sln '[—J (4)
| 5 13 65
(i) Find the vector equation of the plane passing through
the points A(1, 0, 1), B(I, -1, 1)and C(4, -3, 2). (4)
(i) Minimize Z=7x + v subject to
Sx+y25 x+y23, x20, v20 (4)
SECTION - 1I
(A) Seclect and write the appropriate answer from the given 112]
~ alternatives in each of the following sub-questions : (6)
(1) Letthe p. m. f. of a random variable X be -
3-x
P(x) = forx=-1,0,1,2
10
=0 otherwise
Then E(X)is .
(a) 1 (b) 2
(c) 0 (d) -1 (2)
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(B)

(i)

(i) Integrating factor of linear differential equation

k

i n
If J. 5 dx =—_ then the value of k is
2+ 8x

16

0

1
2
!

(¢) 1

(a)

dy 2 .
x—+2y=x“logx 18
dr L g

1

@ =

(c) x

|
(b) 3

o

-

by —
®) ©

) £

Attempt any THREE of the following :

(i)

(i)

(i)

(iv)

(v)

Evaluate : J‘e"" [ cSr_AnX

Ify= tanz(logx"), find —)'". |

sinzx

¥

dx

2

-

2

: . S !
Find the area of ellipse T + T =1,

Obtain the differential equation by eliminating the
arbitrary constants from the following equation :

2x -2x
y=c| e tc e
s

Given X ~B(n, p)

[f n=10 and p = 0-4, find E(X) and Var. (X).
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Q. 5 (A Atemptany I'WO of the following, :

: : I
(1 Evaluate - dy
34 28Ny +cosy

.. : 3 .3
(M) Iy —~acost v asin'r,

I

dy s
show that == | =~
dy X

(1) Lixamine the continuity of the function -

(B)

_ log 100+ 10g(0-01 + x)

7(x) s for v 70
RRS
100 .
‘-"T fory ~O:atx 0

Attemptany TWO of'the following :

(1) Find the maximum and minimum value of the

function :

F) =26 21 1 360 20,

o — N

.. I a+ty
(m)  Provethat : —~—dv——log +
a” -y 2a

[o]2] o[5]

(ii1) Show that :

il o
j_f'(.\') dy = ZJlf(.\‘)d.\'. iIF/(x) is an even function,
-l ()

= (), il'._fi.r} 1Is an odd function,
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(6) |14)

(3)

(3)

(3)

(8)

i4)

(4)

(4)



Q. 6. (A)
(B)
¢|2]e]|s

Altempt any TWO of'the following :
¥t |
a1 f(x)= +tua,  forx >3
x=3
-5 . forx=3

9 .
=2+ 3+, ftorx-3

is continuous at x = 3, find o and 3.

.. . dv | Sx+1
() Find — it y=1tan s
dy 3-x-06x"

() A fair coin is tossed 9 times. Find the probability
that it shows head exactly 5 times.

Attempt any TWO of'the following :

(1) Verily Rolle’s theorem for the following function :
S =x" dx+ [0 on |0, 4]

(i) Find the particular solution of the differential

equation : https://www.maharashtrastudy.com
dy
yI+log x)—-xlog v =0
dy
when vy =¢"and x = ¢
() Find the variance and standard deviation of the random

variable X whose probability distribution is given

below .
X 0 | 2 3
| 3 3 I
(X -x)| - - - -
8 3 b 3
L X X
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(6) [14]
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(3)

(8)
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