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Part A
Answer any ten questions.

Each question carries 2 marks.

1. Are the vectors [4, 2, 9],[3, 2, 1], [-4, 6, 9] linearly independent ?
2. Define the derivative of a vector function.
3. Calculate the Laplacian of f(z,y, 2) = z%y? sin z.

4. Findthe curl of U = (22 — y)i + 42j + 2%k

5, dy 'y .y, . . .
Show that — = = + sin = is a homogeneous differential equation.
T T T
6. . . . dy oyt —2
What transformation reduces the differential equation — = —— into a

de y—x—
homogeneous equation?

What transformation reduces the Bernoulli's equation xd—y +y = z3y® into a linear
x

equation?
8. Solve the differential equation y dz — x dy = z?y? dz.

9. Write the form of Lagrange's Linear equation. Give an example.

10. ... . _ , . dx dy dz
Write any one method to solve the simultaeous differential equation 52 = a = 7
where P, (Q and R are functions of z, y and z.
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Find L{e% sin 2t}.

Find L™ 5= -
(10x2=20)
Part B
Answer any six questions.

Each question carries § marks.

Find the angles of the triangle ABC if the vertices are A(0, 0, 0), B(4, 2,1) and C(1, 2, 4).

Find the tangent to the ellipse %x2 +y? =1at P(v2, %)

Find the divergence of ¥ = (z2 + y% + 22) ¥/2(sinz1 + cosyJ + sin zk).

Find the differential equation of the family of curves given by y = az® + bx? where
a and b are arbitrary constants.

Solve the differential equation (1 + y2) dx = (tan_ly — m) dy.

T Z

- . z
Solve the differential equation | 1 +¢eY | dz +e ¥ <1 — —) dy = 0.
Yy

Find the partial differential equation of all spheres having their centres on the z-axis.

Form a partial differential equation by eliminating the arbitrary functions f and g from the
relation z = f(z + ay) + g (z — ay).

Find L{sin? 3t}.
(6x5=30)
Part C
Answer any two questions.

Each question carries 15 marks.

(a) Are the vectors [4,2,9], [3,2,1], [-4,6,9] linearly independent.

(b) For any twice continuously differentiable scalar function f , prove that
curl(gradf) = 0 and prove it for f = 4z% + 9y% + 22.

(c) Find the directional derivative of f = xyz at P(-1,1,3) in the direction of
d=1—2j+ 2k

y—x+1

z+y—>5

. . _dy r+y+1
b) Solve the differential ton — = ———.
(b) Solve the differential equation dx %+ 2y +3

d
(a) Solve the differential equation d—y =
T
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24. (a) Solve the partial differential equation z (zp — yq) = y? — 22

(b) Solve the partial differential equation z2 p + y2 ¢ = (z + y) 2.

(c) Solve the partial differential equation (y — 2) p+ (z — x) ¢ = (z — y).
25. (a) State and prove first shifting theorem.

(b) Find L~1{ 238 1

(s+1)(s-2)°
(2x15=30)
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