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drF  

(a)C is shown as Fig1(a). (Hint: Using direct integral) (7%) 
(b)C is shown as Fig1(b). (Hint: Using Green’s theorem) (7%) 
(c) C is shown as Fig1(c). (Hint: Using Green’s theorem) (6%) 
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2. ;333 kzjxiyF +−= C is the trace of the cylinder  122 =+ yx  in the plane 1=++ zyx . 
(a) Show that the force is conservative or nonconservative. (5%) 

(b) Use Stokes’s theorem to evaluate ∫ ⋅
C

drF . (15%) 

Ans: (a) kyxF )33( 22 −−=×∇ , F  is nonconservative. 
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3. The given vector field )/()(),,( 222 zyxkzjyixzyxF ++++= , S is the region bounded by the ellipsoid 
1/// 222222 =++ czbyax . 

(a). Find FF ×∇⋅∇ , . (5%) 
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(b). Find the normal vector n  of S. (5%) 

(c). Use the divergence theorem to find the outward flux ∫∫ ⋅
S

dSnF )(  of F . (10%) 
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4. Suppose kttjttittr )5()2()( 232 −+−+=  is the position vector of a moving particle. What are its speed, 
velocity, acceleration, curvature and tangent line at the point (0,0,0) ? (15 scores) 

Ans: 2 3 2( ) ( 2 ) ( 5 )r t t i t t j t t k= + − + −  

2( ) 2 (3 2) (2 5)v t ti t j t k= + − + −  

( ) 2 6 2a t i t j k= + +  

Speed: 2 2(0) ( 2) ( 5) 29v = − + − =   

velocity: (0) 2 5v j k= − −  

acceleration: (0) 2 2a i k= +  

curvature: 3 3

(0) (0) 4 10 4 2 33
29 2929(0)

v a i j k

v
κ

× − − +
= = =  

tangent line through (0,0,0) : 0 0 , 0 ( 2) , 0 ( 5)x t y t z t= + = + − = + −  
5. If S  is the portion of the plane 632 =++ zyx  in the first octant. For kxjziyF ++=   

(1) find the area of S  (5 scores) 
(2) find the upper unit normal of S  (5 scores) 

(3) use Stokes’ theorem to evaluate
C

F dr⋅∫  ,where the curve C  is the boundary of S  and C  is 

oriented counterclockwise as viewed from above. (10 scores) 

Ans: (1) 6 2( , )
3

x yz f x y − −
= =  

1( , )
3xf x y = −  , 2( , )

3yf x y = − , 2 2 141
9x ydS f f dA= + + =  

66 6 2 62
00 0 0

14 14 6 1 14 1(6 ) 3 14
9 9 2 2 9 2

x xA dydx dx x x
− −

= = = − =∫ ∫ ∫  



(2) ( , , ) 2 3 6g x y z x y z= + + = , 2 3
14

g

g

i j kn
∇ + +

= =
∇

 

(3) 2 3 6 14( ) ( )( ) 18
314 14C S S R

i j kF dr F ndS i j k dS dA+ +
⋅ = ∇× ⋅ = − − − = − = −∫ ∫∫ ∫∫ ∫∫  

6. If S  is the surface of the region bounded by 422 =+ yx , 2216 yxz −−= , 0=z . 

kzjxiyF 333 +−−=  

(1) find the volume of the solid bounded by 422 =+ yx , 2216 yxz −−= , 0=z . (10 scores) 

(2) use the divergence theorem to find the outward flux ( ) dSnF
S

⋅∫∫  (15 scores) 
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Using cylindrical coordinates, 
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