Multiple Choice

1.(7 pts.) Compute the tangent plane to the surface parametrized by
r = ui + wj + (u+ v)k at the point (1,2, 3).
(a) 3x+2y+2z=10 (b) (z,y,2) =(14+u,24+w,3+u+v)

r—1 y—2 2-3
1 2 3

(c) z—y+z=2 (d)

() z4+2y+32=14

2.(7 pts.) Find the directional derivative of the function f(z,y) = \/x + 2y at the point

(2 1) in the direction of the vector v = (1, —1).
W - e -2 @ @Y © e

3.(7 pts.) A particle starts at the origin (0,0), moves along the z-axis to (2,0), then
along the curve y = v/4 — 22 to the point (0,2), and then along the y-axis back to the
origin. Use Green’s Theorem to find the work done on this particle by the force field
F(z,y) = y*i+2z(y + 1)j

(a) 0 (b) g (c) = (d) 2w (e) 3m

4.(7 pts.) Use the Divergence theorem to calculate the surface integral [, ¢ F - dS; that
is calculate the flux of F across S.

F = (e, zy, 2y?),

S is the surface of the solid bounded by the cylinder 22 + y* = 1 and the planes z = 2
and z = 4 with outward orientation.

(a) — (b) 67 (c) 4rm (d) 2w (e)



5.(7 pts.) Evaluate

/ /R (v + 2)ev 2 dA,

Where R is the rectangle in the xy-plane with vertices (0, 1), (1,0), (2, 1), (1,2).
(Hint: use the change of variables u =y —z, v =y + x.)

(a) 2e (b) 8e—-— (c) O (d) 26—2 (e) =

6.(7 pts.) Which integral computes the volume of the solid bounded by z = 4 — 2?2 — 3?
and the zy-plane in cylindrical coordinates?

(@)  [2" 2 dedrdd (b) 72 dzdrde

0 0

() [T dedrdo (d) [T dzdrde

(e) 027r f02 0442 rdzdrd

7.(7 pts.) Find the absolute maximum value of f(z,y) = x*—2? —4y? on the solid ellipse
22 +4y? < 4

(a) 8 (b) 16 (c) 18 (d) 12 (e) 10

8.(7 pts.) Let C be the rectangle in the z = 1 plane with verticies (0,0, 1), (1,0, 1),(1, 3, 1),
and (0, 3, 1) oriented counterclockwise when viewed from above. Use Stokes” Theorem to

evaluate the line integral / F - dr where F = 2%i + gj + zyk.
c

(a) 1 (b) 9/2 () 0 (d) 6 () —=3/2

9.(7 pts.) What is the equation for the osculating plane to the curve given by r(t) =
(t,t2, %) at the point (1,1,1).



(a) 6z —6y+22=0 (b) 6x—6y+2z=2
(c) z4+2y+32=5 (d) z+2y+32=0
(e) 2y+62=8

10.(7 pts.) Which of the following integrals computes the distance traveled by a particle
moving with position vector r(t) = (¢, t*) from point (1,1, 1) to (3,9,27)

(a) ) VI+ 42+ 9t8dt (b) [ 1+ 2t + 32 dt
(¢) JP14482 +9t*dt (d) [P VI+2t+ 32 dt

(e) [PVI+ 42+ ottdt

11.(7 pts.) The solid region E is inside the sphere 2% + y* + 22 = 2 and above the cone

z = /22 4+ y2. Which of the following integrals evaluates /// xdV.

E

() [T B sin® geosBdpdfde  (b) [T 27 [V p? sin ¢ cos OdpdBdg

(C) f()ﬂ-/4 027T foﬁ P Sin2 ¢ COS 9dpd8d¢ (d) foﬂ/4 027T fo\/ﬁ 14 sin gb COS Hdpdedgb

(e) foﬂ/ ? 02” 0\/5 P sin ¢ cos Odpdfdg

12.(7 pts.) Evaluate the intgral fol f\;g cos z® dxdy (hint: change the order of integration).

(8) V3 o) 3 © T5 @ s ) 1

13.(7 pts.) Suppose that the vector field F = 2ze¥?i + z2%e¥?j + yx?e¥?k is conservative
and C' is a smooth simple curve with the starting point (0,0,0) and end point (1,2, 3).

Evaluate the line integral / F - dr.
c

(a) e (b) €° (c) 0 (d) —e (e) —¢b



14.(7 pts.) A partical has the position function r(¢). Suppose that at time ¢ = 0, the
initial position is (1,1, 1) and the initial velocity is (0,0, 0). If the partical’s acceleration
is a(t) = (2t, €', 12t?), then find r(1).

(a) (%,e—l,l) (b) <§,e+1,2> © (Le1)
@ (5e-12) © (562

2
15.(7 pts.) The surface S is the graph of the function z = g(x:g/z +y¥2) for 0 <z <1,

0 <y < 1. Evaluate the integral
Y & / / Vi+r+y

(a) 2 (b) -1 () 0 (d) -2 (e) 1

16.(7 pts.) Which integral gives the surface area of the surface S parameterized by
r(u,v) = (u®cosv,u?sinv,v), where 0 <u < 1,0 <ov < 7.

(a) [y fol 2uv/1 + u* dudv d) s f01(4u2 + 4u®) dudv

() J& fol 4u*(sinv + cosv) + dutdudv  (d) [ fol 2uv/1 + 02 dudv

(e) fJ fol VA4u2sin® v — cos? v + 4ub dudv

17.(7 pts.) Let f(z,y) = 3z — 2 — 2y®> — y*. According to the second derivative test,
which one of the following is true?

a)  The function has 1 local maxima and 1 local minima.

b)  The function has 1 saddle point and 1 local minima.

(

(

(¢c)  The function has 2 local maxima.

(d)  The function has 1 local maxima and 1 saddle point.
(

e) The function has 2 saddle points.



18.(7 pts.) Evaluate the line integral / F - dr, where F(z,y,2) = zi — zj + yk and C'is
c
given by r(t) = 2ti + 3tj — t’k with —1 < ¢ < 1.

(a) -2 (b) 0 () 6 (d) 2 (e) —6

19.(7 pts.) Which of the following is the tangent plane to the graph z = e™*¥sinz at the
point (7,0, 0).

(a) z=-x+my+m (b) z=—x—y+m

(¢c) z2=0 d) z=—z—7y+n

() z=-z+m7

20.(7 pts.) Find the flux of the vector field
F(x,y,z) = yi—xj+ zk
over a surface with downward orientation, whose parametric equation is given by
r(u,v) = 2ui + 2vj + (5 — u* — v?)k
with u? +v? < 1.

o6 1127

(a) 3 (b) —— (¢c) —18rw (d) —36m (e) 9w



