MATH 03 Study Questions for The Final Exam

Chapter 12.

. Which of the following statements is true about the vectors
u=-Ti+ Lj- Lk and v=2i- ko
2 37 4 3
a. u and v are parallel. b. uis a unit vector of v.
c. The angle between u and v is E d. uand v are orthogonal.

. Which of the following does NOT imply that two nonzero vectors are parallel?
a. VxW=0 b.V =—-2W C. proj,v =v d. V- (VxW)=0

. Let V- (Uxw)=3. Find W- (U xV)
a3 b0 c+3 d-3
. Which of the following does NOT imply that the volume of the

parallelepiped having U,V,wW as adjacent sides is zero?
a. u, W all lie in the same plane

b. U =0and G-Vv=0
C.U=V+WwW
d.d-(Vxw)=0

. Which of the quadric standard equations can be solved for z ?
a. Paraboloids  b. Hyperboloids  c. Ellipsoid  d. Cone

. Write an equation of the plane that contains the line given by x=t,y=1+3t,z=-1+2t
and is perpendicular to the line x=1-17t,y=-5+t,z=3+7t.

a.17x-y-72+1=0

b.x+3y+22+8=0

c.17x-y-72-6=0

dx+3y+2z-1=0

. Change the spherical (6, —%,z) coordinates to cylindrical.

I

c.(3\/§,3,§) d.(3\/§,—€,3)

. Find an equation in cylindrical coordinates for the surface
given by the rectangular equation x2 — y? = z.

a. r=cotpcsce b. r2 = zsec26

C. r = cotcscsec20 d r?=z



Chapter 13.

9. Find a set of parametric equations for the line tangent to the helix
r(t) =2costi+ 2sintj+ tk atthe point correspondingto t = /6.

a.x=\/§+s, y=1—\/§s, zZ = %+s
b. x = —s, y=\/§s, Z=S
C. x=\/§—s, y=1+\/§s, z=%+s

d.x=—1+\/§s, y=x/§+s, Z=1+%S

10. Which of the following implies that r(t) is arc length parametrization ?

a. [lr@]dt=1 b. [F'(t)| =1 for all t
t
¢ [JF'(u) du=1 d. [F©)|=1 forall t
0
11. Find the arc length function for r(t) = 3costi+ 3sintj+tk
a. s=/6t¢ b. s=t c.s =3t d. s=10¢
12. Find the principal unit normal vector for the curve r(t) =sint i+ cost j+t k.
a. sint i+ cost j b. —sint i+ cost j
C. —sint i—cost j d. sinti—costj

13. Calculate the curvature of r(t) = %t3i + %tzj + t k atthe point where t = 2.

2/ I
125 25 (t* +1)°

14. An object moves according to the position function r(t) = —2cos3ti+ sin3tj.
Find the maximum speed of the object.
a. 6 b. 12 c.3 d.0

15. Which of the following does NOT imply that a,(t)=07?
a. V(t) and a(t) are orthogonal

b. V(t) =0
c. a(t)=0
d. [v'(t) =0

16. An object moves with constant speed of J14 along the circle of radius 7 centered at the origin.
Find the vector normal component of the acceleration when the object is at the highest point.

a. J14(i+j) b. -7j C. -2j d. 2i
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Chapter 14.

2 py,2
Find the limit:  lim {ﬂ]
->2-D\ - X+ 2y

a. 0 b. 4
c.5 d. -2

Under what conditions f, (X,,Y,) = f,,(X,,Y,) holds?

a. If f(x,y) is differentiable at (x,, y,)

b. Always
c. Both second partials exist near (X,, y,) and are continuous

d. Both first partials exist near (X,, y,) and are continuous

Find parametric equations for the normal line to the surface z = 3yx2 - y2 at the point (-2,1,11).

ax=—-2—-t,y=1+4+12t, z=11-t b.x=-2-12t, y=1+10t, z=11—-t
Cx==-24+t y=t z=t dx=-2+12t, y=1+10t, z=11-2t

Find the points on the surface x2 + y2 + 2x - 4y + z2 + 1 = 0 where the tangent plane is horizontal.
a. (1,-2,2),(1,-2,-2)
c. (-1,2,2),(-1,2,-2)
Find the directional derivative of f(x, y) =x2y at the point (1, -3) in the direction of -2i + j.

a. 13 b.-11/+5 ¢ 13/45  d.-11

Which of the following is NOT a true statement about Vf (X,, Y,)?

a. If £,(X, Yo) = T, (X, ¥o) =0, then Vf (x;,y,) =0

b. If Vf(X,,Y,)=0, then any directional derivative is 0 at (X, Y,)

c. If D, f(X,,Y,) =D, f(X,,Y,)=0 intwo nonparallel directions Vand W, then Vf (x,,y,) =0
d. If max D; f(x;, Y,) =1, then IVE (%o, ¥o)| =1

e. VI(X,,Y,) is parallel to the level curve of f(x,y) through (x,,Y,)

Which of the following implies that a continuous on the region D function f(x,y)
attains an absolute maximumon D ?

a. D={x*+y* <2} b. D={x+y>2}

C. D={xy >0} d.D={0<x,y<5}

Determine relative extrema and saddle pointsof z=x+y—1/xy

a. Minimum: (1,1, 1) b. Maximum: (1,1, 1)
c. Minimum: (-1, -1, -3) d. Maximum: (-1, -1, -3)
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Chapter 15.

X__ da where R is the region in the first quadrant bounded by the

Evaluate the integral ”
=L+’

graphs of y = x2, y=4and x=0.

a. 4(J17 - 1) b. 6817 c.1/2(M17 -1) d. V17-1

y
f ff (X, y) dxdy is the same as

o [ [ toonaxay b [T [ o) ayox

c fz [ty g f [ oy dyx

Find the area enclosed by the graph of r =1 — cos 6.
3

a —-x b. Eﬂ' c.2xw d. E;r
2 4 4

Find the surface area of the portion of the surface z = 16 — x? — y? above the plane z = 7.
V4 T T T

a. = (3732-1 b. —(373/2-1 c. 23732  d. 2,37
6 ( ) 12( ) 6 6

Use a triple integral to find the volume of the solid in the first octant bounded by the coordinate
planes, the plane 2x + y = 2 and the paraboloid z = 4 — x? — y?2.
a. 17/3 b. 19/6 c.19/3 d.17/6

Find the limits of integration for calculating the volume of the solid Q
enclosed by the graphsof x =y?, z=0 andx +z = 1.

yz Jx 1-x 1

a [ [ [odyox o |
0-Jx 0

0

<

1-

X 11 1 1
J.dzdydx c. jj jdzdydx d. j
0 00 0 0

Find ”e”dA where R is enclosed by y = x, yzg, y =§, y:%
R

O'_.

a. %(ez—e)lnz b. %ez In 2 C. e’ln2 d. In2

What change of variables is likely to simplify H(xz —y?)e*Y dA?
R

a T@u,v)=Uu?-v?u+v) b. T(Xy)=(x?-y? x+Y)
c. T(u,v) =(u+v,uv) d. T(u,v)=(Uu+v)/2,(v-u)/2)



Chapter 16.

33. Find fc (x+2y)ds, C is counterclockwise upper half of the unit circle.
a. -2 b. 4 c. O d. -4

34. Find [, ydx+xdy +z?dz for the curve r(t)=ti+costj+sintk 0<t<?2m
a. 1 - 7& b. 27 c. w-1 d. -27@

35. f((_lzg))(yz—sz)dx+(2xy+ 2)dy= a. -1 b. -2 c. 0 d. 1

36. Let f and g be continuous and have continuous partial derivatives on some open, simply
connected region D. Which of the following implies that F = fi + gj is conservative in D?
a. _cﬁc F-dr # 0 for every piecewise smooth closed curve C in D

b. fc F - dr is independent of path for every closed piecewise smooth curve C in D
c. F=dive for some differentiable in D function ¢(x,y) d. f, = gx ateachpointinD

37. Cisapath from (0, 0) to (1, 0) to (1, 1) to (0, 1) and back to (0, 0). Then, 56C Sydx — 8xdy =

a. lJ‘]'(—8—5) dxdy b. ]'](5—(—8) dxdy C. lJ‘](—Sx—Sy) dxdy d. TJ'— 40xy dxdy
00 00 00 00

38. Risthe part of the unit circle in Quadrant 111 and C is the boundary of R oriented
counterclockwise. Which of the following does NOT represent the area of R?

. gdA b. é[xdy ‘. —;{ydx a. %;{xdywdx e [0 [rarde

39. Fluxof F=xi+yj+zk through z=,1-x?-y%? is a.7/2 b.zx c.37/2 d.27«@

40. Let G be asolid with surface &, F continuous with continuous partial derivatives.

Which of the following does NOT imply that the outward flux of F through o is 0?

a. div F = 0 at every pointin ¢ b. F is tangent to o at every point

c. o isgivenby H(x,y,z) = 0and F - VH = 0 at every point d. F points outwards at every point on o

41. Find the outward flux of F = xi + yj + zk through o: 1 =x*+y? 0<z < 1.
a.l b.0 c.37@ d.6erxw

42 . Let o be the surface of the solid G and F = 2xi — yj — zk. Then, gﬁﬁc F-ndS=
a. 0 b. [ff, x+y+2z)ds. c. 3Volume(G) d. Areaofo

43. Let o be a smooth oriented surface bounded by a simple, closed, smooth curve C, F continuous
with continuous partials. Which of the following does NOT imply that the work done by F is 0?

a. curl F=0 at every point on o b. F is normal to C at every point
c. divF = 0 atevery pointon o d. F = Vo for some differentiable function ¢(x,y, z)
e. Circulation density in any direction is zero on o

44 . Cis the triangle from (0, 0, 0) to (2, 0, 0) to (0, 2, 1) to (0, 0, 0), which lies in the plane z = y /2.
Using Stokes's Theorem ¢ (=3y%i + 4zj + 6xk)-dr= a.2 b.2/3 c.14 d.0
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MATH 03 Answers to Study Questions for The Final Exam




