MA 261 - Practice Final Exam Version C

Problem 1 (0 points)
This practice exam is provided as a way for students to practice solving the exam under a time limit. We
suggest that you set a timer for 120 minutes, put away your notes and calculator, and solve the exam in one
sitting.

The real Final Exam will have 20 questions with each question worth 5 points. The real exam is multiple choice
graded all-or-nothing. (In this practice exam, ignore any prompts to show your work. While showing your work
is good practice, on the exam it will not be graded)

Problem 2 (5 points)

Aline [ passes through the points A (1,—2,1) and B (2,3,—1). At what point does this line intersect with the zy-

plane?

To receive the full 5 points, you must show all your work on this problem.
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Problem 3 (5 points)

Which of the following equations produces a surface that is NOT shown here?

. ¥
A* X/b\y
A.y:a:z—z2
B.9z + 4y + 22 =1
C.—x2+y?-22=1

D.mz—y2+z2=1
E.y =222+ 2°

Problem 4 (5 points)

If L is the tangent line to the curve 7 (t)= <2t — 1,1&2,t2 — 2> at (3, 4, 2), find the point where L intersects the
xy —plane.

A.(1,2,0)

B. (0, 0, 0)

C.(2,1,0)

D.(2,-2,0)

E.(2,2,0)

Problem 5 (5 points)
The arclength of the curve r{(t)= 2t2'_'+ t2j_'+ (In t)k_.for 1<t<2is

A.35/5

B.5+1In2

C.4+1In2

D.3+1In2
E.5



Problem 6 (5 points)
The level curves of f(z,y) = 1/x2 + 4y? +4 — z are

A. parabolas

B. hyperbolas

C. ellipses

D. sometimes lines and sometimes ellipses
E. circles

Problem 7 (5 points)

Suppose that z is defined as a function of  and y by the equation

cos(zyz) = x + 3y + 2z.

Use implicit differentiation to find the value of g—; (0,1).
A.-2/3
B.-3/2
C.-3/5
D.-1/2
E.1/3

Problem 8 (5 points)

Find the directional derivative of the function f(z,y,2) = 2%y + y*z at (1,2,3) in the direction toward the point
(3,1,5).

A1
B.3
C.-2
D.1/3
E.-1



Problem 9 (5 points)

Consider the function

1 1
flzy) = 11:4 +zy + Zy‘* on R?

Then the function

A. has one saddle point and two local minima.

B. has one local maximum and two local minima.

C. has an absolute maximum and absolute minimum.

D. has 4 critical points.

E. is always positive and hence has absolute minimum of 0.

Problem 10 (5 points)
The extreme values of f(z,y,2) = 3z + 2y + 62 with constraint z* + 3> + 22 = 4 are.
To receive the full 5 points, you must show all your work on this problem.

A. The maximum of fis 7 and the minimum of fis -14
B. The maximum of fis 14 and the minimum of fis -14
C. The maximum of fis 7 and the minimum of fis -7
D. The maximum of fis 14 and the minimum of fis -7
E. The maximum of fis 28 and the minimum of f is -28

Problem 11 (5 points)
|y
By changing the order of integration, compute / / \/1 —y?dydz
0o Jo

A.0
B.1/3
C.m/4

D.2/3
E. 1



Problem 12

Which of the following integrals represents the volume of the solid in the first octant

that is bounded on the side by the surface 2? 4 y* = 4 and on the top by the surface 2 + y* + z = 4?

2 \/4*902 4—2
A. / / / dzdydz

4-2° —y
/ dzdydx
0

) \/4 2
C. / / / dzdyda:
0o Jo 0

Problem 13

convert the integral to cylindrical, then evaluate it:

2 \/4—-’62 4—z7 .
/ / / 15 \/m2 + y2dzdydz.
—-2J0 0

A. 167
B. 647
C. 327
D. 43m
E. 47

Problem 14

Compute the line integral / (4z* + y*)ds, where C'is the line segment from (0,0) to (1,2).

B C
A.31/5
B. /57
C.0
D.5 _
5v/5
e~

(5 points)

(5 points)

(5 points)



Problem 15 (5 points)

Compute the line integral

/ F -dr
c

Where F =< zy,r +y > and C'is the curve y = z2 from (0,0) to (1,1).

A.13/12
B. 23/12
C.5/12
D.17/12
E.21/12

Problem 16 (5 points)

Compute / y*dz + zdy, where the curve C is the boundary of the half-disc
c

R={(zy):2* +y*<9and z > 0}
with clockwise orientation.

A.0

B. 97
97
2
D. —-3m
—97

E.—
2

C.

Problem 17 (5 points)

Y x

Y I

Given a two-dimensional vector field F(:c,y) = <:C2 +

of the scalar curl of F (x,y) at the point (2,1).
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Problem 18 (5 points)

Find the surface area of the parametric surface
r(uw) = 2u+3v,3u+v,2), 0<u<2 0<wv<l1.

A. 12
B.4

C. 3\/5

D. 14

E. 44/2

Problem 19 (5 points)
Let S be the part of the plane y + z = 10 that lies inside the cylinder 2 4+ y*> = 1 Compute
// F -ndS for F(z,y,z) = (z,1 — y + €*,y — €*) with S oriented in the upward normal.

s

A. —me?
B.m

C. 2erm
D.2m
E.1—-4n

Problem 20 (5 points)

Evaluate the integral // curlF - dS using Stoke's Theorem, where F = —yi + zj + zyzk and S is the part of
s

the sphere z2 + y* + 2z* = 4 that lies above the xy-planes, oriented upward.

A. 4rm

B. 27
C.0

D. 8x
E. —8x



Problem 21 (5 points)

//SF-ndS

the net outward flux of the vector field F' = (x + y,y — z,xy + z) across the surface S, which is the boundary

Compute

of the solid bounded by z = 0,y = 0,y + z = 2,and z = 1 — z°.

A.-32/5
. 32/15
.—32/15
.—16/5
.32/5

m O N @



MA 261 - Practice Final Exam Version C

Answer Key

PROBLEM POINTS ANSWER

1. 0 Name
2 5
31
A. [ =,=-.0
(530)
3. 5
D.z? —y* + 22 =1

4. > E.(2,2,0)

> ° D.3+1In2

6. > A. parabolas

7. > B.-3/2

8. > A1

9. 5 A. has one saddle point and two local minima.

10. > B. The maximum of fis 14 and the minimum of fis -14
- > D.2/3

12. 5

o

2 \/4*22 47—y
. / / / dzdydx
0 Jo 0



PROBLEM POINTS ANSWER

13, 5

B. 647
14, 5 -

A.3/5
15. 5 D.17/12
16. 5 _gr

S

2

17. 5 B
18. 5 D. 14
19. 5

B. 7
20. 5

D. 8w
21, 5

E.32/5



