
MA1506 Mathematics II – AY2005/2006 Semester 2 
 

Page 1 of 2 
 

 

Question 1 

Use Green’s Theorem to evaluate � �1 + 10�� + ��	
� + �6�� + 5��	
� 
� , 

where C is the positively oriented triangle with vertices at �0,0	, ��, 0	 and �0, �	 with � > 0. 
 

 

� �1 + 10�� + ��	
� + �6�� + 5��	
� 
� = � ��� �6�� + 5��	 − ��� �1 + 10�� + ��	� 
� 

= � �6� + 10�	 − �10� − 2�	� 
� 

= � 4�� 
� 

= � � 4����
� 
��

� 
� 

= � 2�� − �	��
� 
� 

= 23 �  

 

 

Question 2 

Let S be the surface �� + �� = 9, 0 ≤ # ≤ 3  oriented with outward normal 

vector. Compute the surface integral ∬ %& ∙ 
(&) , where %&��, �, #	 = �*̂ + �,̂ + #-.. 
 

 

S is a cylinder, 0&�1, 2	 = 3 cos 1 *̂ + 3 sin 1 ,̂ + 2-., 0 ≤ 1 ≤ 28, 0 ≤ 2 ≤ 3 0&9 = −3 sin 1 *̂ + 3 cos 1 ,̂, 0&: = -. 0&9 × 0&: = 3 cos 1 *̂ + 3 sin 1 ,̂, which is an outer normal vector. 

�%& ∙ 
(&) = � � <3 cos 1 *̂ + 3 sin 1 ,̂ + 2-.= ∙�>
�

 
� �3 cos 1 *̂ + 3 sin 1 ,	̂
1 
2 

= � � 9�>
� 
1 

� 
2 

= 548 
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Question 3 

(i) Let %&��, �, #	 = ?�*̂ + cos � ,̂ + 2#-.  and C the curve of intersection of the 
plane 2� + # = 5 and the cylinder �� + 4�� = 4, oriented counterclockwise 
when viewed from above. 

Use Stokes’ Theorem to evaluate ∮ %& ∙ 
0& � . 
 

 

(i) ∇ × %& = B *̂ ,̂ -.CC� CCD CCE?� cos � 2#B = 0 

∴ � %& ∙ 
0& 
� = �∇ × %& ∙ 
(&) = 0 

 

 

Question 4 

Use the method of separation of variables to find 1��, �	 that satisfies the 
partial differential equation 1�D + sin �� + 2 1 = 0 
given that 1 G2, >�H = 10 and 1 G7, >�H = 15 
 

 1��, �	 = J��	K��	 
1�D + sin �� + 2 1 = 0 

JLKL + sin �� + 2 JK = 0 

�� + 2	 JLJ = − sin � KKL = - 

JLJ = -� + 2    ⇒    ln|J| = - ln�� + 2	 + P   ⇒     J = ��� + 2	Q 

KLK = − 1- sin �    ⇒    ln|K| = 1- cos � + 
   ⇒     K = R?SQ TUV D 

1��, �	 = W�� + 2	Q?SQ TUV D 

1 G2, 82H = W4Q = 10, 1 G7, 82H = W9Q = 15   ⇒     W = 5, - = 12 

∴ 1��, �	 = 5√� + 2?� TUV D 


