( Smart 17B Marks | 80 w

This Question paper shared by Ajit from Ahmednagar District. Thanks Ajit.

kStd:lZm Mathematics and Statistics  Time : 3 Hrs. )

SECTION- A
1) Select and write the most appropriate answer from the given alternatives for each sub-question: [16]
i) [f[sin(logx) + cos(logx)]dx =
(A) xcos (logx) +c (B)sin(lox) +c (C) cos (log x) + ¢ (D) xsin (logx) +c
i) The area enclosed between the curve y = cos 3x,0 < x < % and the X-axis is
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(A) %sq. units (B) 1 sq. units (C)gsq. units (D)ésq. units

iii)  The differential equation of y = ¢+ = = —----m--
dy\? d
(A) x* (d—ﬁ) —X =Y (B)—+x—+y—0
3 () 4, @ Ly by

() x (dx) TXTY (D)dx2+ y=0
iv) If pm.f. ofadr v. Xis

P(X =x) = (+1) forx=1, 2, 3,---- nand

=0, otherwise
then E(X) =
n 1 n 1 n 1 n 1
A1tz B3+t ©zts D)1+
_[1 2 .. [4 a

V) If A= [3 4 ,adj A = 3 b] , then the values of aand b are

(A)a=-2,b=1 (B)a=2,b=4 (Ca=2,b=-1 (D)a=1,b=-2
vi) If cosa,cosB, cosy are the directions cosines of a line, then the value of sin® a + sin® B+siny is

(A)1 (B)2 ©3 (D) 4
vii) The negation of pA (q = r) IS --------------

(A) ~pA(~q—T1) B)pv(~qVr)

©C)~pA(~q->~71) D) ~pVv(~q A~T1)
viii) The angle between the planes 7. (i — 2f + 3k) + 4 =0 and 7. (2 +j—3k) + 7 =10

b4 T -1(3 1/(9
(A) 2 (B) 3 (C) cos (Z) (D) cos (ﬁ)
.2)  Answer the following: [4]

i) Find the distance of the point (4, 3, 5) from the Y -axis.

ii) Find the value of p if the equation px?-8xy+3y*+14x+2y-8=0 represents a pair of perpendicular lines.

iii) If s = 60 + 2t - 10t is the displacement of the particle at time t, then find the rate of change in displacement
w.r.t. t.

iv) The following is the c.d.f. of a discrete r.v. X.

X -3 | -1 0 1 3 5 / 9
F(x) | 0.1 | 0.3 | 0.5 |0.65|0.75| 0.85 | 0.90 1

Find P(X=0).
SECTION B
ttempt any EIGHT of the following questions: [16]
Using truth table, varify that ~(Pvq) =~pA~q
; ; _ _[1 2 _J0 1
Find the matrix X such that AX = B, where A= 1 3] and B = [2 4]

Find the cartesian co-ordinates of the point whose polar co-ordinates are G %”)
If |a] = |b| =1,a.b=0anda+b + ¢ = 0, then find [c|.

If ¢=3a—2b,thenprovethat[abc]=0
xX—1 y—2 z—-3 xX-1 y—2 z—3

Find the acute angle between lines — = ~—=-—and — = — = —
1 -1 2 2 1 1
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9) Differentiate the following w.r.t. x : cos™ (4 cos® x - 3 cos x )
10)  Evaluate : [ V1 — cos2x dx
. 1

11)  Bvaluate: [ —— dx _ . |
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@) Evaluate: [, —— dx

% 9-x
#3)  Find the area of the region bounded by the following curve, X -axis and the given lines: y2 = 16x, X =
© 0,x=4

.<E . . . f dy
_@) Solve the following differential equation. log (E) = 2x + 3y

3 SECTION C

®ittempt any EIGHT of the following questions: [24]
Zb'5) Construct the switching circuit of the following: (p Aq) V (~ p) V (p A~ q)

41»6) Find the general solution of tan® 6 = 3 tan 6

g?) Find the vector projection of PQ on AB where P, Q, A, B are the points (-2, 1, 3), (3, 2, 5), (4, -3, 5) and (7, -

5, -1) respectively.

L1’8) Show that vector area of a quadrilateral ABCD is % (AC x BD), where AC and BD are its diagonals.

19)  Iflines X—l =X 21 and E — Y% _ Zintersect each other, then find k.

o 3 4 2 1 R R R

20)  Findthe cartesian equation of the plane f=(51—2]—3k) +A(i+j+k)+pd—2]+3k

= 3 _ _ —99x2

21) I logse (55 P ) 2, show that 2 = o

|%2) Find E’ if y = tan™ (cosec x + cot x)

@3) The surface area of a spherical balloon is increasing at the rate of 2 cm?/ sec. At what reate the volume of the
- balloon is increasing when radius of the balloon is 6 cm ?

T

24)  Solve : —==cos (X +Y)

g?S) Solve the differential equation: Z—z +y=¢*

36) For the following p.d.f. of r.v. X, find :

) i) P(X< 1) i) P( X]|<1)

— . x?

— if f(x) = E,foe -3<x<3

f: = 0, otherwise

= SECTION D

8\ttempt any FIVE of the following questions: [20]

N—r

N N

N

N—r
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w
&
N

cos@ —sin8 0
sind cos® 0| byelementary row transformations.
0 0 1

In AABC, prove that tan (%) = (:CC) cot %

Show that a homogeneous equation of degree 2 in x and y i.e. ax’ + 2hxy + by® = 0 represents a pair of lines
through the origin if h?-ab > 0.
Maximize: Z = 3x + by subject to x +4y < 24, 3x+y <21, x+y<9,x>0,y = 0. Also find maximum
value of Z.
Verify Lagrange's mean value theorem for the following functions.
f(x)=(x-1) (x-2) (x-3)on [O 4]
Prove that : [ Va2 —x? dx = = \/ 2 —x2 + — sm‘1( )+c
In binomial distribution with f|ve Bernoulli's trlals, probability of one and two success are 0.4096 and 0.2048
respectively. Find probability of success.
Show that : f_aaf(x)dx =2 foaf(x)dx , if f(x) is an even function
=0, if f(x) is an odd function

Find the inverse of A =
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