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(Spring 1999 Final Exam #24)

Let 𝑆 be the portion of the paraboloid 𝑧 = 𝑥2 + 𝑦2 satisfying 

𝑧 < 4. Compute the surface integral:

ඵ
𝑆

1 + 4𝑥2 + 4𝑦2 −
1
2 𝑑𝑆

a) 16𝜋 

b) 2𝜋 

c) 𝜋 17 − 1  

d) 4𝜋 

e) 2𝜋 17 



ANNOUNCEMENTS
• Exam 2 Scores released

–  Average 79.4

–  Median 84

–  34 students lost 2 points for incorrect PUID on scantron



(Fall 13 Final Exam #19)

A normal vector to the surface

𝒓 𝑢, 𝑣 = sin(𝑢) , cos(𝑢) sin(𝑣) , sin(𝑣)
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𝜋

3
,

𝜋

3
 is:

a) −3, −2, 1

b) −
1

8
,

1

4
, 1

c) 3, 2, 1

d) −
3

8
,

1

4
, 2

e)
3

8
,

1

4
, 2

P
O

LL
 1



(Fall 13 Final Exam #19)

A normal vector to the surface
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Set up the integral for ׭𝑆
𝑭 ∙ 𝒏 𝑑𝑆 where 𝑭 = 𝑥, 𝑦, 𝑧  and 𝑆 is 

the paraboloid 𝑧 = 1 − 𝑥2 − 𝑦2 in the first octant. 

a) 0׬

1
0׬

1−𝑢2

1 𝑑𝑣 𝑑𝑢

b) 0׬

1
0׬

1−𝑢2

(𝑢2 + 𝑣2 + 1) 𝑑𝑣 𝑑𝑢

c) 0׬

1
0׬

1−𝑢2

(2𝑢 + 2𝑣 + 1) 𝑑𝑣 𝑑𝑢
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Set up the flux integral of the radial field 𝑭 = 𝑥, 𝑦, 𝑧  over the 
surface of the hemisphere 𝑥2 + 𝑦2 + 𝑧2 = 1 for 𝑧 ≥ 0. (Hint: use 
implicit differentiation). 

a) 𝐷׭

1

1−𝑥2−𝑦2
𝑑𝐴 

b) 𝐷׭

1

1−𝑥2−𝑦2 𝑑𝐴 

c) 𝐷׭
1 − 𝑥2 − 𝑦2 𝑑𝐴 
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