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Instruction: Answer Question No.1 and any FIVE of the remaining.

1. Answer any TEN questions (2x10 =20)
a) Find the projection of vector d@ = 5 + 2j — 3k on b = 41 + 2j + 5k.

b) Find the acute angle between @ = i + j + k and b = 21 + j — 2k.

3 2 3

c) IfA=|0 6 0 |thenfind trace of A.
0 2 -7
(1 2

d)ifa=|2 4|B=[ % °| Findap.
5 6 2 6

e) Write the characteristic equation for A:[i ;L]

f) Find the nth derivative of y = a™.

g) Show that f(x,y) = xS+ y3— 3xy + 1is minimum at the point (1, 1).
h) Solve ydx + xdy = 0.

I) Three coins are thrown simultaneously. Find the Sample space.

i) 1FP(A) = gand P(ANB) = ;—: Find P(2)

k) Evaluate [ xe*dx.

[) Find a, in the Fourier series of e* in — 7 < x < .

2. a) Find the position vector of two vertices and the centroid of a triangle are 37 —
2j +k, i+j—5kand2i+ 2j — 2k. Find the position vector of the third vertex
of the triangle.
b) Find the area of triangle with vertices A = (1,2,3),B = (2,—1,1) and C = (1,2, —4).
(5+5=10)



1 a a?
. a)Provethat |1 » b%2|=(@a—-b)(b—-c)(c—a).
1 ¢ c?
b) Find the eigenvalues and eigenvectors for the matrix A= [g _11] (5+5=10)
1 2 -1
. a) Find the inverse of the matrix A=|—-1 1 2 ]
2 -1 1

b)Solve: x + y + z =7, 2x +3y +2z = 17, 4x +9y + z = 37 hy
Cramer's rule.
(5+5=10)
P.T.O

-1

1
ca)lf  ym+ym = 2x thenshow that (x? — 1)y, + 2n + Dxy,yq + 202y, = 0.

b) If = f(r) , where r? = x2 + y? + z?2 then show that

0%u | 0%u | 0%u _ 1 L
ﬁ-l_ﬁ-l_ﬁ_f (T')-i—;f(‘l")

(6+4=10)
. a) Sand is being dropped at the rate of 10 m%/s into a conical pile. If the height of the pile
is twice the radius of the base. What is the rate at which the height of the pile is
increasing when the sand in the pile is 8 m high ?

3
b) Find the equation of the tangent and normal to the curve y? = Z;C_—x at (a, a).

(5+5=10)
. x%+1
. a) Solve (i) fx2_5x+6
(ii) Find the area bounded by the curves x? = y and y? = x.
b) Solve (D% —18D +81)y = 0.
(6+4=10)

. a) Fit a parabola for the following data using least square method:

X 1 2 3 4 5
y 4 5 3 6 3

b) Find the Fourier series of the function f(x) = x2,0< x < 2m.
(4+6=10)



