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All questions carry equal marks.

Q.1 a) Prove that,
i) [BxC CxA AxB] = [ABC]?

i) AX{Bx(CxD)}=B.D(AxC)— B.C(AxXD) (5 Marks)

b) A particle moves along the curve x=t3+1, y=1t% z=2t+3 where t
is the time. Find the components of its velocity and acceleration at
t =1 in the direction I+ + 3K. (5 Marks)

Q.2 a) Find a unit vector normal to the surface x3+y3+ 3xyz =3 at the

point (1,2,-1). (5 Marks)
b) Find divF and curl F at the point (1,2,3) given F = 3x?i + 5xy?j + 5xyz3k .
(5 Marks)
Q.3 a) Calculate curl(grad f) given f(x,y,z) =x*+y?—z. (5 Marks)
b) If uF =Vv , where u and v are scalar fields and F is a vector field, show
that F.curlF =0 (5 Marks)
Q.4 a) Show that the vector V¢ x V{i is solenoidal. (5 Marks)

b) Find the value of a if the vector (ax?y + yz)i + (xy? — xz2)j + (Qxyz — 2x?y?)k
has zero divergence. Find the curl of the above vector which has zero

divergence. (5 Marks)

Q.5 a) Solve the equation (x? + y2 —a?)xdx + (x? —y2 —bH)ydy =0 (5 Marks)
b) Solve (1 —x?)2 + 2xy = x VI — 22 (5 Marks)

Q.6 a) Solve %+42—z+ 3y = e *sinx + x e3* . (5 Marks)
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b) Solve %— 5%+ 7%— 3y = e** coshx . (5 Marks)



Q.7 a) Solve by the method of variation of parameters % + a?y = cosec ax .

Zdzy dy _ 4
b) Solve «x o x4y =x".

Q.8 a) Solve by the method of undetermined coefficients:

d?y
dx?

—32—2:+2y=x2+ex :
2
b) Solve (1+x)% 23+ (1+x) = +y = 2sin[log(1 + x)] .
Q.9 a) Solve cos?x Z—z+y =tanx .
d3y

d?y dy _
b) Solve E—3ﬁ+3a—y—0 .
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