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MATHEMATICS & STATISTICS (40)
(ARTS & SCIENCE)

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

Note: (1) All questions are compulsory.
(i)  Figures to the right indicate full marks.
(iii) Graph of L.P.P. should be drawn on graph paper only.
(iv) Answer to every new question must be written on a new page.
(v) Answers to both the sections should be written in the same
answer book.

(vi) Use of logarithmic table is allowed.

SECTION -1
Q. 1. (A) Select and write the most appropriate answer from the [12]

given altemnatives in each of the following sub-questions:  (6)

200
i) IfA=|0 2 0O/, thenAb= . .. ...

0 0 2

(a) 6A (b) 12A

(c) 16A (d) 32A 2)
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(i1)

(iii)

(B)
0

(i)

(iii)

@iv)

(A)
(1)

(i1)

- 1
The principal solution of cos l(-—g} IS

) |4 27 3n
(a) 3 (b) s © = @ EX

If an equation hxy + gx + fy + ¢ = 0 represents a pair of
lines, then ..........

(@) fg=ch (b) gh=cf
(c) fh=cg (d) Af=-cg

Attempt any THREE of the following :

Write the converse and contrapositive of the statement —

“If two triangles are congruent, then their areas are equal.”

Find ‘&, if the sum of slopes of lines represented by equation
x? 4+ kxy — 3),)2 = 0 is twice their product.

Find the angle between the planes r .(2i + j —k) =3 and
;-{?+27+I}=1.

The Cartesian equations of line are 3x—1=6y+2=1-=.
Find the vector equation of line.

lf5=f+2}, b=-2i+j,c=4i +3/, findxandy such
that E=x-c;+y3,

Attempt any TWO of the following :

IfA, B, C,Dare (1,1, 1), (2,1, 3), (3, 2, 2), (3, 3, 4)
respectively, then find the volume of parallelopiped with

AB, AC and AD as the concurrent edges.

Discuss the statement pattern, using truth table :

~(~pAr~q)vq
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(2)

(6)

(2)

(2)

(2)

(2)

(2)

(6) [14]



(iii)

(B)
(1)

(i)

(iii)

(A)
(i),

(i)

(iir)

If point C(c) divides the segment joining the points A (a)
and B(b) internally in the ratio m : n, then prove that
- mb+na
c=—
m +n

Attempt any TWO of the following :

Find the direction cosines of the line:perpendicular to the

lines whose direction ratios are -2, 1,— 1 and -3, -4, 1.

Inany AABC, if az, b, ¢? are in arithmetic progression,
then prove that Cot A, Cot B, Cot C are in arithmetic
progression.

The sum of three numbers is 6. When second number is
subtracted from thrice the sum of first and third number,
we get number 10. Four times the sum of third number is
subtracted from five times the sum of first and second
number, the result is 3. Using above information, find these
three numbers by matrix method.

Attempt any TWO of the following :

If o is the acute angle between the lines represented by
equation ax~ + 2hxy + byz =0, then prove that

2Wh?-ab

a+b

tan© = ,a+b=0.

x=1 y+l z-1 q x-3_y-k _=
T

intersect each other, then find the value of *k’.

If the lines

Construct the switching circuit for the following statement :

[Pv(~pAaq)lv[(-qar)v~p]
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(8)

(4)

(4)

(4)

(6)

(3)
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(B) Attemptany TWO of the following : (8)

(1) Find the general solutionof : cos x —sinx=1. 4)

(i) Find the equations of the planes parallel to the plane
x—2y+2z—-4=0, which are at a unit distance from the
point (1, 2, 3). 4)

(iii) A diet of a sick person must contain,at least 48 units of
vitamin A and 64 units of vitamin B. Two foods F, and F,
are available. Food F, costs Rs. 6 per unit and food F,
costs Rs.10 per unit. One unit of food F; contains 6 units
of vitamin A and 7 units of vitamin B. One unit of food F,
contains 8 units of vitamin A and 12 units of vitamin B.
Find the minimum cost for the diet that consists of mixture
of these two foods and also meeting the minimal nutritional

requirements. (4)
SECTION - 11

Q. 4. (A) Select and write the most appropriate answer from the [12]

given alternatives in each of the following sub-questions:  (6)

(i) A random variable X has the following probability
distribution :

X=x |=-2|-1]10(1]121]3

P(x) 0-1]10-1{0-2|0-2] 0-3|0-1

Then E(x) = ...........
(a) 08 (b) 09
(c) 07 (d) 1-1 (2)
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o

() If -‘.3,:':2 dx =8, then the value of o is:

0
(@) 0 (b) -2
() 2 (d) 2 (2)
(1) The differential equation of y=f-+cf2 is :
X
2 2
af dy) dy dy _dy
— | —x—= + +y=0
(@) x [dx) oY B Frrty
2 2
3(dy)” . dy dy dy
X|—| +x—= d —+—-y=0 2
(©) [dx) xLTY @ gy @)
(B) Attempt any THREE of the following : (6)
2 . -1 -
v1- 1
(i) Evaluate: J.ex [M——]dx (2)
1-x2
W If y= sinx+\/sinx+\/sinx+ ........ ©,
dy cosx
then show that d = 2y—1 (2)
kil
2
(1) Evaluate: I 1 dx (2)
l+cosx
0
. ax dy
(iv) If y=e%, show that x;-‘-}'lﬂg Y. (2)

(v) A fair coin is tossed five times. Find the probability that it
shows exactly three times head. (2)
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Q. 5.

(A)
@)

(i

(B)
(1)

(1)

(1)

(A)
@

Attempt any TWO of the following :

3

Integrate : sec”x w.r. t. x.

If y =(tan“1 x)z, show that
2
(1+x2)? d—{+2x(1+x2)d—y—2=o
dx dx

If f(x)=[tan(%+xﬂ;, for x#0

=k , forx=20

1s continuous at x =0, find &.

Attempt any TWO of the following :

] ) ) 4
Find the co-ordinates of the points on the curve y=x——,
x

where the tangents are parallel to the line y = 2x.

Prove that :

: 2
I\sz - a? dx=—;—\1x2 - a? —-Ez—log x+Vx® —a?

+c

L

Evaluate : J.

xsinx

- dx
l1+sinx

0

Attempt any TWO of the following :
Find a and b, so that the function f{x) defined by

f(x)=-2sinx, for —néxs—g
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3)

3)

(8)

(4)

(4)

(6) [14]



(1)

(1)

(B)
(1)

(ii)
(i)

: | T
=gasin x+b, for ——2-<x<5

=COoS X, for —g-"'_ix‘_:n
1s continuous on [~7, x]. 3)
3_473 dy —99x?
x -y y X
If log;o| ——== {=2, then show that ——= (3)
[x3 +y3] dx 101y°
Let the p. m. f. (probability mass function) of random
variable x be
x 4—x
P(x)=(i)[5] (5—] ,x=0,1,2,3,4
x )\ 9 9
= (), otherwise
Find E(x) and Var.(x). (3)
Attempt any TWO of the following : (8)

Examine the maxima and minima of the function
f(x)=2x> -21x? + 36x - 20. Also, find the maximum and

minimum values of f(x). https://www.maharashtrastudy.com (4)
Solve the differential equation ( x% + yz) dx —2xydy =0. 4)
Given the p. d. f. (probability density function) of a
continuous random variable x as :
2
x

f(X)='-'3—, -l<x<?2

=0 , otherwise
Determine the c. d. f. (cumulative distribution function) of x
and hence find P(x <1),P(x<-2),P(x>0),P(l<x<2). @)

*0e
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