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Question 1
Use Green’s Theorem to evaluate

jg (1 + 10xy + y?)dx + (6xy + 5x2)dy,
c

where C is the positively oriented triangle with vertices at (0,0),(a,0) and
(0,a) with a > 0.

0 0
fﬁ (1 + 10xy + y?)dx + (6xy + 5x2)dy = U a(6xy + 5x?%) — @(1 + 10xy + y?) dA
c D

= ﬂ- (6y + 10x) — (10x — 2y) dA
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a a—x

=J f 4y dy dx
o Jo
a

=f 2(a —x)?dx
0

=§a

Question 2
Let S be the surface x*+y? =9, 0 <z <3 oriented with outward normal
vector. Compute the surface integral [[,F - dS, where F(x,y,z) = xi + yj + zk.

S is a cylinder,
#(u,v) = 3cosui+ 3sinuj+ vk, 0 <u<2m, 0<v<3
7, = —3sinui+ 3cosuj, 7=k

7, X 7, = 3cosui+ 3sinuj, which is an outer normal vector.

3 r2m
ffﬁdg):f f (3cosui+3sinuj+v12)-(3cosui+3sinuj)dudv
s o Jo

3 p2m
=f f 9dudv
o Jo

= 5471
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Question 3
(i) Let F(x,y,z) =eXi+cosyj+2zk and C the curve of intersection of the

plane 2y + z = 5 and the cylinder x* + 4y? = 4, oriented counterclockwise
when viewed from above.
Use Stokes’ Theorem to evaluate gﬁcﬁ -dr.
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(i) vxEF=|2 92 3df_p
dx ay 0z
e* cosy 2z
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Question 4

Use the method of separation of variables to find u(x,y) that satisfies the

partial differential equation
siny 0
x+2u_
o T s
given thatu(z,g) =10 and u (7, 5) =15

Uyy +

u(x,y) = X()Y(y)
siny
x+20 "
siny
XY +—=XY =0
x+2

+2)X’_ _ Y_k
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Uy +

X' k

—_— e — = = k
¥ =773 = InlX|=kIn(x+2)+c = X=Ax+2)
Y’ 1 1 1

v = psiny = In|Y| =Ecosy+d = Y =Bek™’

1
u(x,y) = C(x + 2)kexs”
N _ pak — Y _ ok — _ _1
u(Z,Z)—C4 = 10, u(7,2)_C9 =15 = (=5 k=

~u(x,y) = 5vVx + 2e2c08Y
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