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Question 3 

Let �� = ���̂ + �	
̂ + 	���. 
(i) Find ∇ × ��. 
(ii) Use Stokes’ Theorem to evaluate the line integral � �� ∙ ����  where C is the 

triangle with vertices �1,0,0�, �0,1,0�, �0,0,1�  oriented counter-clockwise 

when viewed from above. 

 

 

(i) ∇ × �� = � �̂ 
̂ ����� ��� ����� �	 �	� = −��̂ − 	
̂ − ��� 
 

(ii) Stokes’ Theorem, 

 �� ∙ ��� = !∇ × �� ∙ �"�#
 

�  

Equation of S, 	 = 1 − � − �   ⇒     ���&, '� = &�̂ + '
̂ + �1 − & − '���, �&, '� ∈ ) 
where D is the projection of the portion of S in first octant onto the xy-plane. 0 ≤ ' ≤ 1 − &, 0 ≤ & ≤ 1 ��+ × ��, = �̂ + 
̂ + ��, normal vector points upwards, and thus agrees with the 

orientation of the boundary curve C (counter-clockwise). ∇ × ������ = −'�̂ − �1 − & − '�
̂ − &�� 
!∇ × �� ∙ �"�# = ! -−'�̂ − �1 − & − '�
̂ − &��. ∙ /�̂ + 
̂ + ��01 �2 

= 3 3 −145+
6 �'4

6 �& 
= 12 


