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1.[6] Evaluate the following line integral:∫
C

2x(1 + y + z) ds

where C is the curve x = 2t, y = t2, z = t2 for 0 ≤ t ≤ 1.
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2. (a)[3] Show that
∫

C

~F · d~r is independent of path where

~F = (x2 + yz)î + (y2 + zx) ĵ + (z2 + xy)k̂ .

(b)[4] Evaluate
∫

C

~F · d~r where ~F is given in part(a) and C is the curve x = t3 − t2,

y = 1 − 3t + t2, z = (t − 1)3, for 0 ≤ t ≤ 2.
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3.[8] Evaluate the closed line integral



C
3xy2 dx + x2y dy where C is the piecewise smooth

curve that consists of the line segments joining (1, 3) to (4, 3); (4, 3) to (4, 1); (4, 1) to
(1, 1) and (1, 1) to (1, 3).
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4.[9] Evaluate the surface integral
"

S
z dS where S is the part of the plane z = x + y + 3

that lies inside the cylinder x2 + y2 = 1.
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5.[10] Evaluate the closed surface integral
	

S

~F · n̂ dS where

~F = (x3 + y sin z)î + (y3 + z sin x) ĵ + 3zk̂

and n̂ is the outward unit normal to the closed surface of the solid cylinder x2 + y2 ≤ 4
between z = 1 and z = 3.
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Some formulas :

Green’s Theorem: �
C

P dx + Q dy =

"
R

(
∂Q
∂x
−
∂P
∂y

)
dA

Divergence Theorem: 	
S

~F · n̂ dS =

$
V
∇ · ~F dV


