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Multiple Choice Questions

Mark your answers on the official answer sheet on the last page
and detach it. It will be collected after 90 minutes.

. Let F = eVi+zevj+ (2+1)e*k and C be the path with r(t) = tsin*(3nt) i+t sin®(3nt) j+1%k

for0<t<1. Theva.lueoffF-dris
c

(a 0 (b) 2e (c) 4e S (d) -2 (e) —de.

. If the mass of a solid is given by
-z 2—z3—u’
2 4+ y? + 22dzdydz,
./ ./ z=y/z24y? g 4

then this mass equals

R L L s

x (&) 2+VIm

. The value of / / dydz equals
V&= 2

() = (b) 2n () 4w (d) 8« (e) 16m.

. Let g = div (F + curl F) where F = —zyi + z2?In(y? + 1)j + e"¥’k. The value of a for which
g=0at (a,2,0) is

(a) -2 (b) -1 () 1 (d) 2 (e) does not exist.

. Let F = e®sinyi+ (e* cosy+z) j. If C denotes the boundary of the region between the graphs
of y = 22 and y = 1, traversed counter-clockwise, then / F - dr equals
¢
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. The area of the region enclosed by the curve r =4+ 3cosf is

@ 3 ® I © 5 @ = (&),



Lowq Puewes, Slow alh . ol

i o ,
1. A metal cable lies along the semi-circle z2 + 22 = 1, z > 0 in the zz-plane. Find the
centre of mass (Z,Z) of the cable if the density p at the point (z, 2) of the cable is given by
p(z,z) =2 -z
2. Verify the Divergence Theorem for the vector field F = 2z i+3y j+4zk on the region bounded
by z2 + 22 = 1, above the plane z = 0, and between the planes y = —2 and y = 2.

3. Evaluate / F . dr where F = coszi+ 2(z% + 4?)%2j + y2° k and C is the simple closed curve
c

given by r(t) = 2sintcosti+ 2sin®tj + 2sintk with 0 < ¢ < .

Hint: C is the intersection of the cylinder 22 + y? = 2y and the cone z = /22 + 2.



Multiple Choice Questions
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. The iterated integral f08 fyzi e*' dzdy equals

@) 3¢ 0 -1 (@ JHD) @ K1) (o) Lt

- A lamina occupies the region inside 22+ y2 = 2y but outside z2+y® = 1. If the density at any
point is inversely proportional to its distance from the origin, with constant of proportionality
K, then the y- coordinate of the center of mass equals:

@ 0 0 Gy @ A O 2 @

- For every differentiable function f = f(z,y, z) and differentiable 3—dimensional vector field
F = F(z,y, z), the vector field Curl(fﬁ) equals

(8) fewl(F)+VfxF  (b) (V/-F)Vf (o) divF)Vf () (Vf-F)F
() feurl(F)—(Vf)x F

- If C is the path given by #(t) = cos®(Z¢) 7'+ sin'®(nt) 7+ t1°°k, 0<t<1 and

-

F(z,y, z) = (ye™ + zcos(zz) + 2z) T+ (y + ze™) 7+ (z cos(zz)) k,

then fcﬁ - dF equals
(a) 0 (b) 1 () -1 (d) 2e (e) —2e

. A thin wire is bent in the shape of a semicircle 2 +y? = 4, z > 0. If the density is a constant
k, then the z- coordinate of the center of mass is:

(a) 0 (b) 3 © 2 4 2 () 2

- The volume of the solid region inside both the sphere 2 + 2 + 22 = 6 and the paraboloid
z = 1%+ y? equals

(a) 2m(2v6-9) (b) Z(6v6—11) (c) 2m(6v6—11)
d F(v6-9 () F(v6-11)



Long Answer Questions

You must show all your work.

1. Evaluate the surface integral / / zydS, where S is the pOI‘thIl of the cone z = /22 + 2
that lies within the first octant and inside the cylinder 2% + y2 = 1.

2. Verify Stokes" Theorem for F(z, Y,2) =y*T+ 27 + 22k, and surface S given by the part of
the paraboloid z = 22 + y? that lies below the plane z = 1, oriented upward.

3. Use the Divergence Theorem to find the upward flux of
F(z,y, 2)=(z+y)T+By+P -7+ (z+ 1)k

through the surface S given by the part of the cone z = 2(1 — \/z2 + y2) that lies above the
zy- plane. _
HINT: Consider also a surface S; such that S and S, together enclose a solid.



