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Q1 (a)
(b)
(c)
Q2 (a)
(b)

Figure Q1(a) illustrates a curve in two-space. Evaluate J.C?_xy dx+(x2 +y° ) dy

along the curve C shown in the Figure Q1(a).

Ao

Y=

Figure Q1(a)
(7 marks)

Sketch the surface area of solid region bounded by the closed surface of the
finite cylinder x* + y* =2 and the planes x+z=2 and z=0.
(3 marks)

Use the Divergence theorem to evaluate ”ﬁ-ﬁdS. where F = (x 3,_1/’,62)
Ly

and Sis the closed surface of the finite cylinder x* + y* =2 and the planes

x+z=2 and z=0. Take n to be the outward unit normal.
(10 marks)

; 5 L .5 5 e o
The equation of a curve is given by x=t——2—t’, y=t, z:t+;t". Find

“

(1) Unit tangent vector T.

(3 marks)
(ii) Unit binormal vector B.

(3 marks)
(iii)  The curvature K.

(3 marks)
Determine the component functions of 7(f) = (sin )+ Lrse’, 6:“) ;

(2 marks)
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Q3

Q4

(c)

(d)

(a)

(b)

(a)

(b)

(©)

(d)

(e)

=

If #(t)= (Sinz(.'lt),]n(t')+ ell’ﬁt*), calculate the vector #'(z,) when £, =-§.

(3 marks)
difa. 2% o &G #F
Veri the identi ElExG)=Ex=+=—xG, if
enily 4 dt( : ) ar
F =(0,—2¢",6*) and G = {sin(21),0,¢ +1).
(6 marks)

Verify Stokes®™ theorem for the vector field F =<4_v,ﬁ2x,23) and § is the

portion of the cone z = -sz + 3" bounded by the plane z = 2. Take 7 to be the

outward unit normal.
(12 marks)

Evaluate J.C[_v —sin(x)]dx+ cos(x) dv, where ¢ is the perimeter of the triangle

; T 2x :
formed by the lines y=0, x= ;,andy =— using Green’s theorem.
Z T

(8 marks)

Given an equation @(x,v,z)=3x"y" In z. Calculate V-V4g.
(4 marks)

Show that V-V ¢ = V*# where ¢ is differentiable vector function of x. vand z.
(3 marks)

Find the angle between the surfaces x* + y* +z° =9 and x* + y* +3 = atthe
point (2,—1,2).
(5 marks)

If B= (: In(x),— 2x* cos(Zy),E:c), calculate curl curl B.
(3 marks)

Suppose that a particle travels along a circular helix in 3-space so that its
position vector 7(¢) = (4cos(7rt), 4sin (frt), r). Compute the displacement and

distance travelled by the particle during the time interval 1 =7 <3.
(5 marks)

- END OF QUESTIONS -
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APPENDIX A

Formula:
T([)___dr/dt sz/dt
|dr / di| |4T / dt|

|aT / di| |[r'(e)=<x"(0)|
Keme——— OoF K=———o—
ldl" ') dII Ir'(r)l'

[éxy.2)ds = j" E(x, ¥, z)\[ [XO] +[y' ] +[z] a

s denotes the arc length,

s=[ds=[" ([x@F +[yOf +[Z 0] a
c

b
'[P(x, Y. 2) = L P(x(f), y(t),z(2)) x'(t) dt
[0, v.2) dv=[ Q(x(t). y(0).2(1)) y'(0) dt

b
[Rx,y,2) dr= j R(x(0), p(0), 2(1)) 2'(¢) dt
!

J:. ﬁdf::”(vxﬁ)-ﬁdS

where dF = (dx,dy.dz) and F(x,y,z) =(P(x,y,z), P(x,¥,2), P(x, y, )}

_[. P(x, v)dx+0O(x,y)dy = H[Z% - %dei

Ve, -V, =V [V, |cos@ where g, ¢, is differentiable vector functions of x, yand z.
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