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NAME %owionc

10-DIGIT PUID

RECITATION INSTRUCTOR

RECITATION TIME

LECTURER
INSTRUCTIONS

1. There are 11 different test pages (including this cover page). Make sure you have a
complete test.

2. Fill in the above items in print. Also write your name at the top of pages 2-11.

3. Do any necessary work for each problem on the space provided or on the back of
the pages of this test booklet. Circle your answers in this test booklet. No partial
credit will be given, but if you show your work on the test booklet, it may be used in
borderline cases.

4. No books, notes, calculators, or any electronic devices may be used on this exam.

5. Each problem is worth 8 points. The maximum possible score is 200 points.

6. Using a #2 pencil, fill in each of the following items on your answer sheet:

7.

(a) On the top left side, write your name (last name, first name), and fill in the little
circles.

(b) On the bottom left side, under SECTION, write in your division and section
number and fill in the little circles. (For example, for division 9 section 1, write
0901. For example, for division 38 section 2, write 3802).

(¢) On the bottom, under STUDENT IDENTIFICATION NUMBER, write in your
10-digit PUID, and fill in the little circles.

(d) Using a #2 pencil, put your answers to questions 1-25 on your answer sheet by
filling in the circle of the letter of your response. Double check that you have filled
in the circles you intended. If more than one circle is filled in for any question,
your response will be considered incorrect. Use a #2 pencil.

After you have finished the exam, hand in your answer sheet and your test booklet to
your recitation instructor.
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1. For what value of ¢ is the vector 27 — j + ck perpendicular to the vector i + ; +k?
> - T ~ = Ty 2
2L—-3+Ck)-(¢t +3+‘*)-0 A~

2¢ -1 +cc=0
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2. Which of the following statements are true for any three-dimensional vectors @ and b7
() @xB) =0 Trae: 3xb s LT @ omdb |
| ) axb=bxa Nt true: Axb = _bx@ & D and V) only
@ [3-5 < @] Teen: Ja.b]=\&)j6)1wse)® @, (1) and (V) only

(IV) @ax (38) =0 Tius A omd 38 axe C. (II) and (III) only
pasxallel. D. (III) and (IV) only

E. Al

3. Find the value of k for which the graph of x2 + y? + 22 — 4y + 6z = k is a sphere of
Y

rad1us7
x +\i 4—‘3-{"4'-4—%-{-621'? k+41‘? A. 30
X+ -2 +[2+‘3 =k+13 B. 16
ked3 =77 ?zg
— 4913 =3¢ -
k ? E. 54
.
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4. /2.7:cosxdz:—- Xf‘alY)'Kl S‘ stnx dox
0 \ru (’.,OSXO\ O —PC ] A 7
we=x Co S T
du = d> v =SinX O 2 1
——”T C. 1
== .
D. 5
r
E. —2‘+1
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5 I
2 , L
5. /0 sin? z cos® z dz = J % i (1 .,%mx) cos x A N
0 15
-’f (%\Y)'x-—ﬁln X?Cﬁﬁ?(d:)(— B. &
3
W= SIMx dta=Cosx (17( ’_‘,,// @ _2_
(o —u=0 15
)( an — UW»L"MM D. 0
e , o 1
’3 g 1 | - = E =
= = - 2 5 > :
; 3
4
6./ tan z sect z dz = S %.ec X (Sec?‘to‘m") d x :-“\ 42
0
g weo e eba.:%@c.wtﬁmwi”x A. 5
x=0 — 4=1 B V2
o x= g: — u«—*-\f?- -5
—_— 3 4 A hd
= " = u ‘r ©:
1
+ 1 D. 1
4 3
4 4 4 4 "4
7. For the integral / do (i) choose a trigonometric substitution to simplify the
. —_—, Ti
V) wi— 2 & P

integral and (ii) give the resulting integral.

2 X =2 308 A. (i) z = 2sec¥, (ii)/ Lo
e dx = 2 cos0AB
o {4-5% = 2¢0s® v B. (i) z = 2tané, (11)/ Secg
Y - Q_mse!dﬁ - N o .
Jm TS ey @ (i) x = 2siné, (11)/ 5 in&da
J D. (i) z = 2sin#, (11)/ md@
= 2 sm6 ]
E. (i) z =2cos0, (11)—-/ cosede
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2z + 5
8. / xix dz is of the form (where a, b, ¢ are constants):

$3

2x+5 _2x+5 _ A Bx+C
X34+ % X (x*#1) X Xia L

J___../-’Zx*g dy = | Bdx + g—-——m@)‘ S+ £ o
X4 X X%+ X5+ !

:'aﬁjwlx; +b'Qrﬂ(x1+l) 4+ ¢ tam -P"C

A. aln(z?+1)+bln|z|+ C

B. aln|z|+bln|z+1|+cln |z-1|+C
C. atan™lz+blnjz|+C

D. aln|z® + x|+ C

@ aln |x|—|—b1n(w2+1)+.ctan‘“1:z:+0

9. The region in the first quadrant bounded by the graph of y = 1 + 2%, the line y = 5,
and the y-axis is rotated about the y-axis to form a solid. The volume of that solid is

given by a
% /\5 i +X=5 2
| : X% 4 Al / on[5® — (1 — 2%))dz
r‘[' X = 2 0
‘f ' 2 2
PN y= X B. / 2nz(1 + z%)dz
— rj}t -+ é"z' 7 5 .
U!é ]fw,eAx x : C. / 271,[5:1;2 -1 +:L‘2)2]d:l:
1

X
ohame o] topical kel [sese- v
ANV = mn|5 --(wx*z—ﬂA)f 0
2

Y = f 27”(}(_4_#]&7(

0

5
E. / 7(1 + z2)%dz
1
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10. A solid sphere of radius 1 is divided into two parts by a plane perpendicular to a
diameter, mid-way between the center and a tip of the diameter. Find the volume of
the smaller part.

Tlhe 3”\4”@\’ FOJA o/ Wer solid SFM , A. in.
v the solid Qpl venoluXion %,amqncfea:’ B. 5757r
lo/‘g \'ntaiiﬂ% aﬁoouff e x-owxu x—{gicm 2
L, . 371’
g b - (1-x*
D. %7&'
5
52"

=r[x - %7, -n(!-— 1 - Ld_)
— g__r_r - ( Lo —
- (= '24) =™ ( -4 34
11. Consider the lamina bounded by the graph of y = z?, the z-axis, and the line z = 3,
and with density p = 1. The z—coordinate % of the center of mass of the lamina is

™ - 9
N m X ’-:m\g 4
2 3,3 3
m:[ixdxr—g—{:? B. 5
0, ¢ | C. 2
V) '—'fk‘i—xlabr D.§
. ! | 3
x4 |°_ 8L B !

4 o

9 x <= &
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2
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12. A tank is 10 ft. high and filled with water weighing 62.5 1bs/ft3. The cross-sectional
area of the tank at y ft. above its bottom is A(y). The work required to pump all the
water to the top of the tank is

4\") 10
N 0 . e . —y)A(y)d
& 3 (®) 625 | (10~ Ay
f 10
] B. 62.5 / r[A(y)2(10-y)dy
«——Lm; 0
- } T 10
% | 124 ‘} C. 62.5 | (10—y)[10—A(y)]dy
I A 0
i 10
Ly 7 | D. 62.5 | (10—y){102—[A(y)]*}dy
\,,4{(/ 0

O 10
Vohurme a} Typical Lovgere Aoy ™ 27 | a0—uaway

g w&lw
W= J (10-9)(E2.5) Aly)dy

13. Which of these improper integrals converge?

(D) /oocosmda: (I1) /O(j 5 dz (III) /l—l—d:v

L olfx &)\m (& \ 7 X A. Only (I)

) ‘g o . f o= &»w"’%m] B. Only (II)
= Lim st DNE C. Only (I1I)

-0
kﬂ) ‘f ¢ \‘. piv D. All of them
p ﬁ»*'x JJX g_f:; f ‘i“;‘ e @ None of them
)
L {m Y=

?zw[-"zm( ) rx")_s %‘_‘:’m Z (vt ) WD »

w) - Law . U Yl (FInt)s
(@ go X = %J_:%'f gﬁ“dxzﬁﬁ&&mﬂt "ké—w'*( brt)= <0

. DIV
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oo
14. Suppose that > a, =5 and s, = a; +ag + - - - + a,. Which one of these statements

n=1
is true? _
oo ' _ . e . _
zah:g Al nli)rgloan—5andnlgf)1°sn-—0‘
nol T . _ . _
LA ok U Liwat t}[ e B. Jlim a, =0and lim s, =0
SZ,?turde olf ,bcm"b’O\A sums S, C. nli’ngo an = 5 and nli)rgo Sp =295
a2 'b’} 3 O L — =
oJ s 5 n1_1+n(r)1o an = 0 and hm Sn =290
V,__In ~ E. 1_1+m $n = 5 but hm a, cannot
. n—00
We also  knaw theat /l Z oY be determined
) QQMVMQth$LYhGn =0
B — 00 ’

15. Which of these series converge?

_ L, 44 L+ Piv. praewies A None

@ = i !
nz—: n+5 6 7 € . Only (II)

QoD 4 C |
. n LRI <A, . (II) and (III)
(1) g ——(1.01)”’, Ralio test: ' GD1) :L’s“?m”z\f ot . Ouly (I

n2 E. All

(I1I) Z( 1)"m lwa, DNE

n=1 il oDV
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16. Which of these series converge absolutely?

O3 (1) (7) m 3 (III)Z(l =

n=1

(D ?—'(}l;) grom, 5o, TeEal ey OM' Only (1)

5 B. All
(]IJ Z ‘J’""" Oll\/ P-*""al;*.,\(‘! P:é{'

o Gz C. (1) and (II)
- N o
D by cowpare ith = which di¥. 1y (11) and (11D)
(m) Z '; n=+ m pnscmw
e o don p=5 <V E. (I) and (III)
xn

17. Find the interval of convergence of the power series Z —(n )z

Rallo 'tﬂi/t
\ N+ | (vwi)?,‘ \ ,L v+ x| — L)x] oo N [-2,2)

o T B. (~o0,00
S ey (} +\x<1 e kel C. (-2,2)
= )y : Tesl D (-3 3]
Whim xz=2 28D conv by Al seq les
gk B [-53)
gm,ﬂ.m eDL(/v s,,en’ o
\N'Aﬁm X=2 Z.., m;)—rl P Q=

18. The radius of convergence of the power series Z nlz"

n=1
E—(ﬁ(i{\‘.} tQ&i o0
L ~
v X =(naD )X} —> = o» ”5"“ !

A
B
C
x o x=0 D. e
S.oLowy ’3’“‘1’3 ,
R:D | @0
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19. Match the functions with their Maclaurin series.

(1) €°

(2)
(3) sinz
(4) cosz

(5)

(b)
(o)
@
€)

(2

(a)

(b)
(c)
(d)
(e)

o0
d ozt —l<z<1

n=0

1t g 2 3
+w+§!——|——§!—+...,—oo<x<oo
2 ozt z8

1—5!—+Z—a+...,—oo<x<oo
2 s I

1—z?4+2z*—2%4+..., -1<z<1

A. 1a,2b,3d,4c,5e

1b,2a,3d,4c,5¢

C. 1b,2e,3c,4d,5a
D. 1b,2¢,3a,4e,5d
E. 1a,2e,3d,4c,5b

. ' 1 .
21. In the Taylor series of f(z) = = centered at a = 1, the coefficient of (z — 1)3 is

The coefpriod of G- o W

Gx)= x~!

0 = = x2
xry= 2 x7?

43)(7() = - 2~'37V”2¥ '

<&y

-_)

e

g(?)
3! A.

@oaw
L
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22. The length of the ellipse parametrized by x = 2 cost, y = sint, for 0 < ¢ < 27 is given
by 4

/27r V/3sin?t + 1dt
0

f (@
© m(u) ( B. /02”\/mdt
f \rz,“!“t) (m.s't) C. 27r(\/§cost-i—1)dt

27
" D. V3sint+1)dt
= J \/(4 sin t fmﬁt ax /o (V8sint+1)
)]

s
2

- V3sin?t + 1dt

0

23. The lower half (y < 0) of the circle (z — 1)2+y2 = 1 is described in polar coordinates

?1“ A. r=2sin0,for0<0< 3

4 = - .r-2cos€ for -2 <0<0

C. r=2cosb, for —n<8<L0

D. r=cos€,for—%§0§0

E. r=sinf, for0<0<n
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24. A point P has Cartesian coordinates (z,y) = (3,/3). Polar coordinates (r,8) for P

are
r , =03, ) A (V6,%)
B. (v3,%)
S " C. (2v3,%
D. (2v3,-%

(A
. =12 vz +203

‘tMﬂg'& .,{;;m —— 8 = Ier} ZHZFA Ve

&
(Y/ 6}) = (f;@) Ir(:)

1+ 42
25. The complex conjugate of the number + 7fis
3+ 2
1441 A+4l 320 A. 1—0+1—1—z
av2i | 3+2l z-2i 1313
. ®L-u
3-20+\21+8 13 13
o 9+ 4 C. %—%i
L
13 " 10 10
— a3 . 10, 1, 10
12 2 - I TRET
T e o .
L+4 L — AL 1e. ‘_:.!-L._a 5] L

3 +21





