MA 166 FINAL EXAM PRACTICE PROBLEMS Spring 2005

10.

11.

fa=i+j+ka d b= 2i — K, find the vector projection of § onto d, projz b. .
A la B. La c.La D. Lt E. 15
. Find the angle between the vectors @ = —i+ 2}' and b=1+ 35
A 3 B. % C. 3 D. % E. Uz
Fmd the area of the triangle with vertices at the poxnts (1,0,2) (2,4,—3) and (1,2,1).
A lva B. V41 C. v10 D. \—gi Vot E 4
. If Gd=1- ] and b= 2] ~k, find a unit vector orthogonal to both @ and b.
2@ +7) 6(z+]+2k) f(]+2k) D.i"+l'c' E.%(ﬂzﬁ)
The radius of the sphere =2 + y? + 22 + 2z + 4y — 6z = 3 is
A.3+V13 B. V13 C. V65 D. 3+ /56 E. V17
The a;rea of the region enclosed by the %urves y=z?+landy=2z+9 ig given by
A./2(x2+1—2x~9)dx B. Lz(2x+9—x2—l)dz C. /_2(2z+9—z2—1)dz
D./i(2m+9—zz—1)dx E./z(:c2+1—2a:—-9)dz
- -4

The volume of the solid obtained by rotating about the z—axis the region in the first quadrant bounded
by the graphs of y = 1 — 22, y = 2z, and z = 0 is given by

v2-1 v2-1 0
A. [ (1 - 2% - 2z)dz B. / m(1 ~ z? 4 2z)dz C. / w[(1 — 22)? - (22)%]dz
o 0 —-v2-1
Vv2-1 VvZ-1
D. [ a[(1-2%? - (22)%)dz E. [(22)% — (1 + 2%)%]|dz
/ /

Let R be the region bounded by the curves y = 22 and y = 2. Using the method of cylindrical shells,
the volume of the solid generated by rotating R about the z—axis, is given by
2 2 ‘

2 4
A. /1r(2z — z%)dz B. /27r(2:1; —2%)%dz C. /1ra:2(:c2 - 1§:r:)dy D. /wyz(% Y — Y)dy
0 0

0
E/27ry y——y)dy

A right circular conical tank of height 20 ft. and base radius 5 ft. has its vertex at the bottom, and its
axis vertical. If the tank is full of water at 62.5 1b./cu. ft., the work required to pump all the water over

the top is: (Take the y-axis upwards along the axis of the tank and the origin at its vertex).
27 20

A. 6257 / (20 — y)(%)zdy B. 62.57 / y(%)2dy C. 62.57 / (20 — y)z(%)dy
0

0
20

D. 62.57 / (20 — y)(%)2dy B 625n / (20 — y)(2y)?dy
0 [¢]

A force of 9 Ib. is required to stretch a spring from its natural length of 6 in. to a length of 8 in. Find
the work required to stretch it from its natural length to 10 in.

A.1ft-lb. B. 1.5 ft.-Ib. C. 2 ft.-Ib. D. 3 ft.-Ib. E. 4 ft.-Ib.
1
/ ze®®dr =
2 1 2 1 1
. B.- +2¢8 = L
A 3¢ 9 + g€ C.1 D 9 E g€ 1



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

n/2

/ cos® zdz =
0
A

E.

Wit

B.Z4! C.0 D. -

[NE]
Lo
win

For the integral [ (1 — z2)%/%dz, (i) choose a trigonometric substitution to simplify the integral and (ii)

give the resulting integral
A. (i) z = sec#, (ii) / tan® 8df B. (i) £ = sec8, (ii) / tan? @ sec 6df

C. (i) z = sec#, (ii) / tan® @sec?8df D. (i) = = sind, (ii) / cos®0df E. (i) z =sin, (ii) / cos® 0d6

Give the form of the partial fraction decomposition of r 38+

A B A B c D Az+B |, C D
A sty B hitemy tea ey C.EF +ea+eap
D _2_"A +-B 4 € E. 4Az+B , _C
T z¢+1 z-1 (z—1)2 - 241 G=?

2

1
dr =
/:z:3+:1: ¥

1
A In2+InZ B.In2+iln% C. In2+tan™?5—tan"!2 D.2+1tan"'5- Jtan"'2 E.In2

Indicate convergence or divergence for each of the following improper integrals:

° 1 L

A. (I) converges; (IT) diverges B. (I) converges; (II) converges
C. (I) diverges; (II) converges D. (I) diverges; (II) diverges

The length of the graph of y = z2 for 0 < z < 1 is ,
3
ALSs B. 113 C. /3 D. 2((1)% - 1) E 4(/5-1)
If R is the semicircular region bounded by the z axis and y = vV4 - 122, -2 < z < 2, the centroid
(Z,7) of Ris

A (0, & B. (£,0) C. (0,1) D. (1,0) E. (0,0)
Evaluate the limit lim [1 + (=1) ]
n—»oo n
A0 B.1 C. -1 D.2 E. limit does not exist
Evaluate the limit lim ({/n + l')
n—co n:
A0 B.1 C.e D.1/e E. limit does not exist
X 9n+l ’
Ifs= Z , then s =
n=0
A3 B.6 C.9 D.2 E. 4/3
IfL—n=1:?;+n§0 5 then L =
A.1/3 B. 2/3 C.1 D. 4/3 E.5/3
3 1 converges when
W
(R4 1)P
A p>1 B.p<1 C.p>1 D.p>-12~ 'E.ps%
Z (1 + ﬁ) converges for
n=1
A.p<l1 B.p>1 C.p<0 D.p>0 E. no values of p
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Which of the following series converge conditionally?
o0 [o ]}
> (=" Z (Gl ) i - ) (=1)"n
(l) s 7 (ll) nn (lll) 2 ——E'l—

A. only (ii) B. only (i) and (iii) C. only (i) aﬁd (i) D. all three E. none of them
Which of the following series converge?

N = (D)7 o o4 1\
D> ni L z:1 3.5 (2n 5 () 2;15(5)

n==1

A. only (it) B. only (i) and (iii) C. only (1) and (ii) D. all three E. none of them

'n
is

The interval of convergence for the power series Z

= ninn
A.—§S$<§ B.—§<Z_<_§ COS(L‘SE D.-1<z<2 E -1<z<1
Find the interval of convergence of the power series

N nz™

n=>0 n
A -i<z<i B.-2<z<2 C.-2<z<2 D.-2<z<2 E.—c0o <z <00
The fourth term of the Maclaurin series for %‘1 is
A -z B. 3z8 - C. -3z D. —4z3 E. 423
The ﬁrst three nonzero terms of the Maclaurin series for f(z) = (1 ~ a:z) sinz are
Az—328+4 352° B.1-322+ 332 C.o— 1o+ HE2° D.2? - 128+ La® Bz 128+ B
The fourth term of the Taylor series for f(z) = Inz centered at a = 2 is
A Yz -2)3 B. L(z-2)3 C. L(z—2)3 D. -z —2)3 E. —(z-2)3

Using Maclaurin series and the Estimation Theorem for alternating series, we can obtain the approxi-
mation

0.1
/0 e dr ~ 0.1 — 30100, with error <e¢
The value of ¢ is

A.107° B. 107° C. 110~ D. 1ot E. 102
The parametric equations of a curve C are

z = 2cost, y=3sint 0<t<

TR

The curve C is
A. a quarter of a circle B. an ellipse C. a half of an ellipse D. a half of a circle E. a quarter of an ellipse

The length of the parametric curve

T =2t y=2+:—];~t3, 0<t<V3
is _
Az B. I C.% D. 4 E. %
A point P has polar coordinates (2, 2%). The Cartesian coordinates of P are
A. (-1,V3) B. (-2,3) C. (1,3) D. (-1,1) 1,-1)



_\“

36. A point P has polar coordinates (3, £). Which of the following are also polar coordinates of P?

™ bnr T 5n
L (-3,—2) IL (-3, -4-), I (3,—-2-) Iv. ( ,--4—).

A.land M only B.Iand I only C.IandIVonly- D.IlandMonly E.IandIV only

it d

37. Which of the following looks most hke the graph of the polar curve r = sin(36), for 0 <6 < %7

T
e

. 38. Which of the following looks most like the graph of the polar curve r = 2cos8 — 27
A. B. !

2 ' /)
: %{ LS

q__/+

39. The center C and radius a of the circle r = —2sin are
A.C(0,—3),a=1 B.C(0,1),a=2 C.C(-1,0),a=2 D.C(0,-1),a=1 E.C(-1,0),a=1

40. Write the complex number 1 — \/§z in polar form w1th argument between 0 and 27.
A. 4(cos § +1isin §) B. 2(cos & +isin 27 C. 4(cos § +isin §)
D. 2(cos 3F + isin 3F) E. 2(cose+zsm6)

. 11-B, 12-E, 13-E, 14-C 15-B, 16-A, 17-D,
B, 29-D, 30-E, 31-C, 32-B, 33-E, 34-C,

)

Answers: 1-A, 2-B, 3-A, 4-B, 5 E, 6-B, 7-D, 8-E, 9-A, 10-D
18-A, 19-B, 20-B, 21-B, 22-E, 23-D, 24-E, 25-E, 26-D, 27-A, 8
35-A, 36-D, 37-E, 38-C, 39-D, 40-D



