
1. (12 points) Find the equation of the plane passing through A(1, 1, 0), B(0, 2, 3), and
C(1, 0, 3). What is the area of 4ABC? (Ans: 6(x− 1) + 3(y− 1) + z = 0, Area = 1

2

√
46.)

2. (12 points) Find the angle between the planes x + y− z = 1 and 2x− 3y + 4z = 5. (Ans.

θ = cos−1 −5√
87

.)

3. (12 points) Find the equation of the plane which passes through (−1, 2, 1) and contains
the line of intersection of x+y−z = 2 and 2x−y+3z = 1. (Ans. (x+1)-2(y-2)+4(z-1)=0).)

4. (14 points) If exy − ezx2
= 1, find

∂z

∂x
. (Ans.

∂z

∂x
=

yexy − 2xzezx2

x2ezx2 .)

5. (12 points) A particle starts at the origin with initial velocity i + 2j + k. Its acceleration
is a(t) = ti + j + t2k. Find the position of the particle as a function of t. (Ans. r(t) =

〈 t3

6
+ t, t2

2
+ 2t, t4

12
+ t〉.

6. (12 points) If f(x, y) = exy2
, find fxxy. (Ans. 4y3exy2

+ 2xy5exy2
.)

7. (14 points) Find the tangential and normal components of the acceleration vector if

r(t) = (3t − t3)i + 3t2j. Your answers should be vectors. (Ans. aT = 〈6t− 6t3

1 + t2
,

12t2

1 + t2
, 0〉,

aN = 〈 −12t

1 + t2
,
−6 + 6t2

1 + t2
, 0〉.)

8. (12 points) Find the extreme values of f(x, y) = e−xy on the region x2 + 4y2 ≤ 1. (Ans.
max=e1/4, min = e−1/4.)

9. (14points) Change the order of integration in the integral

∫ 1

0

∫ 2−y

y2

f(x, y) dx dy. (Ans.∫ 1

0

∫ √
x

0

f(x, y) dy dx +

∫ 2

1

∫ 2−x

0

f(x, y) dy dx.)
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10. (12 points) Find the volume of the region bounded by z = 3x2 +3y2 and z = 4−x2−y2.
(Ans. 2π. )

11. (12 points) Evaluate the integral

∫ 1

0

∫ √
1−y2

0

∫ √
x2+y2

x2+y2

xyz dz dx dy by changing to cylin-

drical coordinates. (Ans. 1/96.)

12. (12 points) Find

∫
C

F · dr where F = (y2ey)i+(2xyey +xy2ey)j and C is any curve from

(0, 0) to (3, 4). (Ans. 48e4.)

13. (12 points) If F = y2i + (2xy + e3z)j + 3ye3zk find f so that ∇f = F. (Ans. f(x, y) =
xy2 + ye3z.)

14. (12 points) Evaluate

∫
C

xy dx + 2x2dy where C consists of the line segment from (−2, 0)

to (2, 0) and the top half of x2 + y2 = 4. (Ans. 0.)

15. (12 points) Evaluate

∫ ∫
S

F · dS where F = xzeyi− xzeyj + zk and S is the part of the

plane x + y + z = 1 in the first octant with the downward orientation. (Ans. -1/6.)

16. (14 points) Evaluate

∫ ∫
S

F · dS where F = xy i + (y2 + exz2

)j + sin(xy)k and S is the

surface bounded by z = 1− x2, z = 0, y = 0, and y + z = 2. (Ans. 184/35.)

Bonus Problem (5 points): Evaluate the integral

∫ ∞

0

arctan(πx)− arctan(x)

x
dx by

first writing it as an iterated integral and then reversing the order of integration. (Ans.
π ln(π)/2.)


