Time: 3 Hours
Nole:

. Graph of L.P.P. should be drawn on graph paper only.
Answer 1o cvery new question must be written on a new page.
v.  Answers to both sections should be wnitten in the same answer book.
vi.  Use of logarithmic table is allowed.
E‘—.fn—i-.,_.-.,ii.—a-‘—?ﬂ :,
Q.1. (A) Select and write the appropriate answer from the given alternatives in each of the
following sub-questions: < _ (6)[12)
i If the sum of the slopes of the lines represented by x° + kyy - _J}’ = Bhis twice their product,
then the value of 'k’ 15
(A) 2 By 1
(Cy -1 (o -2
ii. Ifthe vectors i-2j+kai-%)+3k and S -9+ 4k arc cOplanar. then the value of a is
(A) 3 By <3
(C) 2 n -2
. The acute angle between the line 52 &%= 2% and the plane 10 + 2y — 112 = § is
-8 18}
(A) sin {E'IJ- (B) «cos I,:ﬁ}
{C) sinl{lJ (D uustill]
B LR
(B) Attempt any THREE of the following: ib)
L Write the dual of each of the following statements :
a. ~pAalqvel
b. “"Shweta is a doctor or Scema s a teacher.”
il In & ABC. prove that ac cos B - be cos A=a’ ~ b',
iii.  Show that the equation 2¢" + xy — ' + ¥ + 4y — 3= 0 represents a pair of straight lincs.
iv. If 3, b, € are the position vectors of the points A, B, C respectively such that 35 < 5b =8¢,
then find the ratio in which C divides AB
v, If points A (5.5, L). B (-1, 3, 2)and C (-4, 2, -2) are collincar, then find the value of A
0Q.2. (A) Attempi any TWO of the following: (6)[14]
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Using truth table, examine whether the following statement pattern is 4 tautology, a
contradiction or a contingenicy:
(pvglvrierpvigvr)

by using adjoint method

3
Find the inverse of the matrix A where A= | |
b
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If the angle between the lines represented by ac” + 2hey + by = 0 is equal 10 the angle between
the lines 2¢° - Sxy + 3)" = 0, then show that 100 (h' —ab) = {a + by’

Attempt any TWO of the following: (8)
Prove that three vectors i, b and © are coplanar if and only if there exists non-zero linear
combinabion xa + yb+zT=0.

Maximize z = 6x + 4y subject 10 constraints, x < 2, ¥ + v < 3, - v 4y < 1, v 20 Also find the
maximum value of 2"

Find the general solution of sin 2x + sin 4x + sin fiv = 0,

Attempt any TWO aof the following: (63]14)
Write the negations of the following statements;

a If diagonals of a paraliclogram are perpendicular, then it is a rhombus,

b.  Mangoes are delicious, but expensive.

e A person & rich if and only if be s a software engineer.

Express the following equations in matrix form and solve them by the method of reduction:
xtpez=B Ix-y+Iz=6and Sx+ Sy -42-3 .

Find the vector equation of the line passing through the point (-4, <1, 2) tnd paraliel 10 the line
2y-2=3y+ I =62-2.

Attempt any TWO of the following: N (5
A plane meets the coordinate axes in A, B, C such that the'ecntroid of the mangle ABC is the
paoint (p, . 1) Show that the equation of the plane is E: +%nq$*=:l.

If e, P, v are direction angles of the line [ tér‘prove that cos’ @ + cos” P+ cos” § = 1.
Hence deduce that sin’ a + sin’ ) +gin” §= 3

Using the Sine rule, prove the Cosine nule.

Select and mﬂ#lhipplhpmu answer from the given alternatives in each of the

following sub-questions: ®)[12]
Equation of the tangento the curve 26 +3)7 -5 =0at(l. 1)is

(A) 2r-3y-5=90 B) x+3-5=0

(C) 2oe4dpd S=00 D) 3x+2p+e8=0

The order and the degree of the differential equation {d "]' [ﬁ)’ 0 are respectively

{A) 3.1‘-‘. By 2.3

() 6.3 (M 31

Given X ~ Bin. p). If p=10. 6, E(X) = 6, then the value of Var (X) is

(A) 24 (B) 26

(Cy 25 (D) 23

Attempt any THREE of the following: (6)

The displacement s of a particle at time 1 is given by s = t' - 4t - 8. Find its velocity and
acceleration at 1 = 2.

Ify = cos (1 - 2 sin’ x), find E‘.' :
i

Evaluate - j—m—m
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Solve the differential oquation ¥ :_' = P4 ay+ i

Obtamn the probability distribution of the number of sixes in two tosses of a fair die,

Attempt any TWO of the following: (6)]14]
If fix) = J_m'! forx# = is continuous at x = E.ﬁndl‘IEJ.
® —fix fi fi 6]

Il'sctlllx"lr]-lz.shﬂwihu %wl.

L x= x

Evaluate : Im‘m dx

Attempt any TWO of the following: (8)
A stone is dropped into a pond. Waves m the form of eircles are generated and the radius of
the outermost ripple increases at the rate of 2 mch/sec. How fast will the area of the wave
increase
a. when the radius is § inch?
b.  after § seconds?

: 1
Evaluate : dr
The rate uF gruwth of bactena is proportional to the number.présent, If imtially. there were
1000 bacteria and the number doubles in | hour, find the number of bacterin after 2% hours.

[Take ¥2 = 1. 414]
Attempt any TWO of the following: (61| 14]
Discuss Eh:c continuity of the following function’in its domamn, where
flx) =¥ -4, for0<x<2

=2v+3 for2<x<4

=X -5 ford<x<6 _
If' y = flu) is differentiable function of'a, and u = g(x) is a differentiable function of x, then
prove that y = flg(x)] is & differenfiable function of x and ‘: EL- x %"-

L N

Suppose that 808 of all fnml'hs own a television set. If 10 familics are interviewed at
random, find the probabitity that at most three families own a television set.

Attempt any T\ﬁﬂ of the following: (%)
I w and v are integral functions of x, then show that Iu \dquud.r j[ Ivd.r]

Hence evaluate [log vdr .

Prove that :

J R0 dr = () e+ (20 - 5) de

Find k if the function fx) i defined by
f(x)=kefl -x). forb<x<l
=0 . piberwse,

is the probability density function (p.d.f.) of a random varisble (rv.) X. Also find r[x < 1]



