MA 174: Multivariable Calculus
Final EXAM (practice)

NAME Class Meeting Time:

NO CALCULATORS, BOOKS, OR PAPERS ARE ALLOWED. Use the back
of the test pages for scrap paper.

Points awarded

1. (5 pts) 9. (5 pts)
2. (5 pts) 9. (5 pts)
3. (5 pts) 9. (5 pts)
4. (5 pts) 9. (5 pts)
5. (5 pts) 9. (5 pts)
6. (5 pts) 9. (5 pts)

Total Points:




Surface Integral:

If R is the shadow region of a surface S defined by the equation f(z,y,z) = ¢, and
g is a continuous function defined at the points of S, then the integral of g over

S is the integral
V]
9(z,y,z da://gﬂc,y,z = dA,
| [t Ry

where p is a unit vector normal to R and |V [ - p| # 0.

Green’s Theorem:

fraeau- [[ (22-2)an

where (' is a positively oriented simple closed curve enclosing region R, and P,
() have continuous partial derivatives.

Divergence Theorem:

//SF'dS—//SF-nda—//DVFdV

where D is a simple solid region with boundary S given outward orientation,
and component functions of F have continuous partial derivatives.

Stokes’ Theorem:

}{F-dr://VxF-nda
C s

where (', given counterclockwise direction, is the boundary of oriented surface
S, n is the surface’s unit normal vector and component functions of F have
continuous partial derivatives.



1. The arclength of the curve 7(t) = 2 3%+ 2(2 — t)>2] + (t — 1)k for 1 <t <
A. V2/4

B. | V3/4

C. v2/2

D

E

. 3/2
. 1/2

2. Find the directional derivative of the function f(z,y,z) = 2%y*2® at the point
(1,1,1) in the direction of the vector (2,1, —2).

A. -6

=50 Qw

3. The function f(z,y) = 3z + 12y — 2* — 3* has

A. no critical point

. exactly one saddle point

. |two saddle points

B
C
D. two local minimum points
E

. two local maximum points

4. The function f(z,y) = 2® + y*> — 3zy has how many critical points?

A. None
B. One
C. |Two

D. Three

E. More than three



5. The max and min values of f(z,y,2) = ryz on the surface 2z% + 2y* + 22 = 2 are

AL V2
9
B o+ V3
9
. |e V6
9
D, + 22
9
9
E.i—\g/g

6. Find the maximum value of 22 +%? subject to the constraint x> —2x+y*—4y = 0.

0
2
4
16

:

7. Find the parametric equations for the line passing through P = (2,1,—1) , and
normal to the tangent plane of

mO0w

dr+y*+2°=8

at P.
A.z=t+4,y=t,z=—t
B. | x=4t+2,y=2t+1,2=3t—1
r—2 y—1 2z-—1
C. = =
4 2 3
D. x—4:y—3:2—3
2 9 —1
E.o=4t-2 y=2t—1, 2=-3t+1

8. One vector perpendicular to the plane that is tangent to the surface 222 +
ry® + 2° = 2 at the point (—1,1,1) is:

A.| —37—2]+3k
—Fj+k
—¥5k

227+ k

56+ 2j + 3k

=55 Qw



0z _

2wy® —
o = 2 Y

9. Suppose z = f(z,y), where z = ¢’ and y = t* + 3t + 2. Given that

z z
and e 22%y — z, find o when ¢ = 0.

5

=Y Qwp>
| © [o] & w
ol -

10. Find the equation in spherical coordinates for 22 4 3 = x.

A. p=sin¢cost
psin ¢ = sin® ¢ cos §
p = sin ¢ cos ¢
p* = pcos¢
p*sin? ¢ = psin ¢ cos b

=5 0 Qaw

11. Let S: x =u—v, y =uv, 2 =u+v% If (0,b,5) is a point on the tangent plane to
S at (0,1,2) on S, then b =

A. [ 3]

=50 aw

12. Find the area of the region bounded by r =y —4?> and 2 +y =0

A. 1/3
B. 2/.3
C. 1

D. [4/3
E. 5/3




13.

14.

15.

16.

Find the area in the plane that lies inside the curve r = 1 + cosf and outside
the circle r = 1.

A. /2

14 7/2
1+7/4

2+7/2
24+ m/4

=5 Y aw

A sheet of metal occupies the region bounded by the r—axis and the parabola
y = 1—2%. At each point, the density is equal to the distance from the y—axis.
Find the mass of the sheet.

A. 1/4
1/3
-
. 2/3
1

U QW

Evaluate / ydr + xdy + 2zdz, where
c

C: F(t) =t(t—1)eV' i+ sin(g t2)7 + o

=9 Q W
Oml\)h—t»—‘

|
—_

Let C be the boundary of the triangle with vertices (0,0), (1,0), (1,1) oriented

counterclockwise. Then [ ydr — zdy =
c

o= O
|
[a—y

D=

=5 aw»>

\)



17.

18.

19.

20.

Let F = Vf, f = ax2+y?> 1If C is any smooth curve joining the points

(1,1), (2,2), then/gﬁ.df:
C

V2
V12
V2
1

=55 0w»

2v2

Let D be the solid region bounded by the surfaces z* +2* =4, y =1, y = 0,
and S be the boundary of D. If F(z,y,z) = 5 (2* i+ 4% + 2* k), then with 7

being the unit outward normal, evaluate / / F - iido.

8
28
3 s
28T
107

20

=00 & »

Find a,b in the following formula which connect the triple integral from rect-
angular coordinates to spherical coordinate

3 /922 A/ z2+y2 w/2 pw/2 p3csceo
/ / / ydzdydr = / / / bdpdpdf.
0 0 0 0 a 0

a=0, b= p?sinp
a=m/4, b= p3sinpsinf

a=rm/4, b= p*sinpsinf

T Bain? o
a=7%, b=p’sin”psinf

=59 Q%>

a=—7/2, b= pdsin®p
F = 2zyi + (22 + 3y?)J is a conservative vector field, i.e., F = Vf. If £(0,0) = 0,
then f(1,1) =

A.

=~ N W —
[\

=55 au



21. Evaluate // ydS, where S is the part of the plane =z + 2y 4+ z = 1 in the 1st
s

octant.
1
A, ——
2v/6
B.
2
V6
C. o1
D. V5
V5
24

22. If ﬁ(m,y,z) —xzi+ayz | — y2/g, then curl F evaluated at (1,1,1) equals

3i—j+k
3i+j—k

—

i+ —k

—3i+j+k

=5 O Qwp

i—j+2k

2 2
23. Evaluate / ey2dydx.
0 T
)

A. 2(et =1

Let—1
4

e

)

et —1
2

E. e +1

s}




24. Let R be the region in the xy—plane bounded by y =z, y = —z and y = v4 — 2.

25.

26.

Evaluate the integral

/[ waa

A 8V3
2
8
B. —
3v/2
4
C. —
V2
b, |82
3
E. 4V2

Find the surface area of the part of the surface z = 22 4 3 below the plane
z=09.

A. %(3\/5 —1)
B. %(3\@ —2v2)

C. %(373/2 —1)

D. %(293/2 —1)
T

E. 6(2y3/2 —1)

Find a,b such that

3 pV9—2x2 2 2 pra b
/ / / Z2xdzdydx —/ / / 222 drdydz.
o Jo 0 o Jo Jo

A.a=3, b=x
B.a=v9—22 b=3
C.la=3, b=+9—12
D.a=2z2 b=3
E.a=3 b=v9—22



27. If ﬁ(x,y,z) = (zsinz + )i + zyj + (yz + SL’)E, then curl F evaluated at (m,0,2)
equals

A. WZ—}—FE

B

C

D. 2?—5’—1— k
- -

28. Evaluate / (2x + yz)dx + (2y + zz)dy + zydz
c

where c: 7(t) = t*(1 + t)i + cos (Zt2> j + ] k,0<t<1
A ot ) T ==

=0 awp
UQHN)—A

29. Evaluate //(352 +1y*+2%)dS where S is the upper hemisphere of 2%+ + 22 = 2.
s

A. 127

B. | 87]

C. 67
D. 4n
E. 37

10



2 2
30. Evaluate / - Y 5 do + 2—95 dy where C is the circle 22 + y* = 1 oriented
c X + Yy xre + y2
counterclockwise.
A. 27
47
—Ar
—27

=55 aw

31. Calculate the surface integral // F-ii dS where S is the sphere 22 +y2+ 22 = 2
s

oriented by the outward normal and F(z,y, z) = 52% + 53] + 52°k.

A. | 482
167

24
25v/21
207

=50 Qw

32. What is the spherical coordinates (p,p,0) = and the
cylindircal coordinates (r,0, z) = for the point (z,y, z) =
(1,1,1)?

Answer: (p,¢,0) = (V/3, COS_I(\/Lg)y 1)
Answer: (r,0,z) = (v/2,%,1)

11



