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MATHEMATICS & STATISTICS (40)
(ARTS & SCIENCE)

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

Note : (i)  All questions are compulsory.
(ii)  Figures to the right indicate full marks.
(iii)  Graph of L.P.P. should be drawn on graph paper only.
(iv) Use of logarithmic table is allowed.

(v) 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 [12]
alternatives in each of the following sub-questions: (6)

p =
@ IfA= |:4 3]:|, then adjoint of matrix A is

13 1 -3
@ [ 3 o [ 3

I3 -1 -3
(c) [4 _2] (d) [_4 2} (2)
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(i) The principal solutions of sec x = f are

n |l b s 1 1m
(@) 3‘ 6 (’) O 6

t lIn \ n 117 ;
(¢) 4 4 () ()~—’4 (2)

(i) The measurce ol acute angle between the lines whosce

direction ratios are 3,2, 0 and 2. 1.21s

]
o o !(4) o o]
7 ’ 1S
(©) cus—‘(]—} (d) coS—|( ) (2)
; 3 ‘

(B) Attemptany Tl IRETL of the following (6)

| s

[

(i)  Write the negations of the following statements &

(1) Allstudents of this college live in the hostel.

(b) 6 is an even number or 36 is a perfect square. (2)
(i) 1raline makes angles ot By with the co-ordinate axes,

prove that cos2 +cos 2 Btcos2y+1=0. (2)
(i) Find the distance of the point (1.2,-1) from the plane

x 2r+4z 10=0. (2)
(iv) Find the vector equation of the line which passces

through the point with position veetor 4i— j+2k and,

is in the direction ot 2i+ j+k. (2)

—

(V) lt‘.(l:3}—2_ﬂi+7ﬂ, ‘/;:5i+j~2/\’ and (':i+~_Ajf-/A\'.

then Iind 2 (hxc). (2)
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Q. 2. (A) Auemptany TWO of the lollowing : (0) | 14]

(i Usine vector method prove that the medians of a
trian vle are concurrent. (3)

(i) Uling the truth table, prove the following logical
cquivalence
PC gE(pAgIVi~) A~q). (3)

(i) MWthe origin i the centroid ol the triangle whose vertices
are A2, p, =3), By, =2, 5) and R(=5, 1, r), then tind

the value ol p, ¢, 1. (3)

(B) 2 wmptany TWO ol the lollowing : }¥)
(1 Show that a homogencous equation of degree two in
s )
xvand voies avT 2 ae by =0 represents a pair ol

. . .. 0 i
lines passing, through the origin il 4= —ah = 0. (4

T—A - 3
(i In ABC, prove that lun( < - ‘ )—(‘ )col —

coka 2

l 4 N
() Find the inverse of the matrix, A =| —| 3 0
0o -2 I
using clementary row transformations. (4
Q. 3. (A) Autemptany TWO of the following, : (0) |14)

(1) I'ind the joint equation of the pair of lines passine
through the origin, which are perpendicular to th » lines

) al
represented by Sx7 + 2y — 317 = 0. (3)
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Q. 4.

(B)

(A)

. . i x—=1 v-3 =z
(i) Find the angle between the lines 7 = l =§and

x—=2 y+1 z-4
2 2

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

If an angle is aright angle then its measure is 90°.

Attempt any TWO of the tollowing :

13 [ 12 . 1 56
(i) Provethat: sin I(—)+cos '(—j:sm l[ )
5 13 65

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

(i) Minimize Z =7x + y subjectto

Sx+y=25, x+y=23, x20, v20

SECTION - 1l

Select and write the appropriate answer from the given

alternatives in each of'the following sub-questions :

(i) Letthe p. m. f. of'arandom variable X be —

3—x
P(x)= forx=-1,0,1,2

10
=() otherwise
Then E(X)is
(a) 1 (b) 2
() 0 (d) -1
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k .
o l n o
(i) It j 5 dx=—_then the value of k is
2+ 8x~ 16 —
1
@ -, (b) 5
d ! 2
(c) 4 (a) 5 (2)

(ii) Integrating tactor of linear differential equation

dy

x 7 +2v=x"logx 1S
de ~ & -
a b
(a) 2 (b)
(c) x (d) (2)
(B) Attempt any THREE of'the following : (6)
(i) Evaluate: J‘ex[cosi;’sm x:]dx 2)
sin~ x
.. . 2 3. - 14
If v =tan” (log x7), find ¢ 2
(1) v=tan” (log x"), tin dx (2)
v2oy?
(iii) Find the area of ellipse VI +T:I. (2)
(iv) Obtain the differential equation by eliminating the
arbitrary constants from the following equation :
y=c, e + c, e 2 (2)
(v) Given X ~B(n,p)
[fn=10and p=0-4, find E(X) and Var. (X). 2)
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(1 valoate : ) dv
31 2simmyitcosy

. . 3 RS
(m) Iy —agcost.v ~asin i,

dy AR
show that —=- | —
dx A%

(i) Lxamine the continuity ol the function :

_1og 100 16g(0-01 4 x)

7(x) . lor v 70
RRY
100 ‘
fory  Oatxy 0 (3)
3
(B) Attemptany TWO ol the lollowing : (8)

M Find the maximum and minimum value ol the

function :

. 3 2
J(x) = 2xv —21x7 1 36x 20, 4)
. | atx
(i)  Prove that : ————dv——lo» ——| ¢ (4)
il N Qa 4 \
(i) Show that :
o o
J‘f(.\‘) dy =2 J‘./‘(.\') dy,af /vy is an even lunction.
- a 0
= (), il 7(v) s an odd function. (4)
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Q. 6. (A Atemptany TWO ol the following : (6) | 14]
: o, X7 -9 .
m /()= + L, forx=>3
N =
N forx =3

=23 43y, forx 3

is continuous at x = 3, find « and 3. (3)
o v -y Sx+l
() Find — il yv=tan , (3)
dy 3—x—0x"
(i) A tair coin is tossed 9 times. IFind the probability
that it shows head exactly 5 times. (3)
(B) Aucemptany TWO of'the following : (8)

(1) Verily Rolle’s theorem for the following tunction :
F(x)=x" 4y -+ 100n |0, 4 (4)
(i) I'ind the particular solution of the differential

cquation
dy

vl +log x) TPy Nlog v=10
dv

when y=c¢”and v = ¢, 4).

() I'ind the variance and standard deviation of the random
variable X whose probability distribution is given
below :

X 0

||t

|
(X ) ’
X —x - -
8

8 (4)

L X X 4
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