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NAME GRADING KEY AND SOLUTIONS

STUDENT ID #

RECITATION INSTRUCTOR

RECITATION TIME

LECTURER

INSTRUCTIONS

1. There are 10 different test pages (including this cover page). Make sure you have a
complete test.

ba

. Fill in the above items in print. I.DD.# is your 9 digit ID (probably your social security
number). Also write your name at the top of pages 2-10.

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.

e

. No books, notes or calculators may be used on this exam.

o

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

=]

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

(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).

(c) On the bottom, under STUDENT IDENTIFICATION NUMBER, write in your
student TD number, 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.

7. After you have finished the exam, hand in your answer sheet and your test booklet to
your recitation instructor.
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1. If 6 is the angle between the vectors @ = 24 + 2 — k and b = 57 — 37 + 2E, then
cos @ =

2.5 +'2(,—3)+(—|)2::\‘4+4+1 \25+9+4 w50 g i

2
2 =\g V3% cos® @ﬁ

2 1
s = — D. -
e 3\3e 2
1
B, —
3v/38
2. Let G=i+4j— 7k, b=12—j+ 4F and &= —97 + 18% then - (b x &) =
2 = v ] W \-agh -'363'—-12"\: A. 187 — 365 — 18k
- 2 -1 4 B. —187 + 9k
0 -9 1% C. 2
= = 36)+¢7) (-®) D1
a.(BxZ) =t (18)+4(-36)+ ~

=48 — 144 +12¢
~- 144 -1414 =0

3. The volume of the solid obtained by rotating about the z-axis the region in the first
quadrant bounded by the graphs of y = —2z2 + 4z and y = z is given by

teese ion poindn;  —2x%4x = x :
b “R...Zx'zﬁ-ﬂax =0 - x(-—21r-t3):0 @/0 (22 da)" —a"da

» = =0 (imA :3— :1 2
©,%9 x=£,9"2 B. f2 2rz|(—22% +4z) —)dz

‘0 =<2

\’, Ol \lolumeo), tyP-'ca] washev! 02
AN=m [ethx)‘- lax o [ rl(~20% £ 42) —o%do

- 0

. o= EX 3

; ) 2 2 g9 2 ) a2
— y .:;’ H},;‘ V:f TI'[EQ‘!-Z*-‘%X) - X de D. '/0 7[(—2z° + 4z) — z}’dzx
¥ 0

E. /%[(Zmz +4zx) — z]dx
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4. Let R be the region bounded by the curves y = 2z2

—z% and y = 0. Using the method

of cylindrical shells, the volume of the solid generated by rotating R about the y-axis

is given by
Inrewd.an ]:o. L e2x- x°=0 - x{(2-¥)=0,
amd xX=2.
A Nolurna n/ Uéfrml chell:
v)-:_?.x"-_-;@ AV = 27X (2 X xq)AX
— “"‘t‘*‘Ax > 0

X

2
A. f(Zyz—y?’)dy
0

2
B. /W(?:cz—xB)zd:c
0

V;(;T‘X<2X — )cla( @/ 2z (2z® — 3)dx

D. / 27z (2z® - 23)dz
0

2
E. / V14 (4z — 322)2dz

o

5. A tank has the shape of the surface generated by rotating the curve y = 23, 0 < x < 2,
about the y-axis. If the tank is full of water at 62.5 Ibs/ft3, and the dimensions of the
tank are measured in feet, the work required to pump all the water to the top of the

tank is given by

4 Wha Weight c} 'ﬁarrml layer
3 ai. walex
Lé;%
y, ©€25@x*)ag =
—w? — 9;%
b - X= % = 62.57 43 Ay
J\& 'y Wock ﬁqu.n—d to ikt

tu ki ek «  from
h;?;\;LI \3%.9&\'\“»\;&8‘.

AW = (2~ g)(,fz. S “-"43

2
W= 5 (g—g)cz.b'rr &;"-"d»j

8
62.57r/ (8 — y)yidy
0
2 2
B. 62.571'/ (8 —y)y® dy
0
8 1
C. 62.577[ (2 —y)ysdy
0

2
D. 62.511'] (2 —y)yidy
4]

8
E. 62.57r/ (2 — y)yidy
0
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2 xq‘ ‘2' 2
6 /lxln:cdx: a—i—’me . — 252—%&_5()-— A 22 -1
UL.'—'fJ\’IX du :Xde ~ - B 1(1112)2
A&L‘::ﬁ'—(\.)( u= z 2

R 2 1]2 C. 2In2
' ' h - X 3
— ofln2 -— l__ 3 2In2 - =
2 4 n2-
‘:‘Zﬁn?a-— +_3“__ E. 1-Inz

dz
7. For the integral [ —————— (i) choose a trigonometric substitution to simplify the

integral and (ii) give the resulting integral.

X = 3sin@ dx="5wsHdO

A, (i) z = 3sech, (i) f%d@
vl A

B. (i) z = 3tand, (ii) f secf g

- 3tand
i?".x g ____/ —
@(1 x — 3sin0, 11)/
smﬂ
_J Mi—g D. (i) z = 3sind, (i) fgsin;cosﬂda
- 3 emb 3ol
(h4] E. () 6. ()_/ 1 o
B ___j:____ dg 1) £ = cos il cosl
- 2510

3 3 4-
o ( A Y-

2 $2+$— 2 x-\-y A. ln%
3 __3 A, ]

— _ \ 3
ax-2 (-0 (xx2) T g{m(x_d_)_ Qﬂ(m)] B. In3
3= A(X-}-‘Z) +B(>l'-l) [an ol _k-g 2 a. %
3=(A+8)x +2-0 - x+2 2 D. In6
h+B =0 _ o 2
2A-B =73 f -@n..s—_i,“%; ®1n“5

T
A‘:ﬁ.) B:'i — Qh __i :0}"%
&
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g . 2dr = l;'r K2 Kt - d
9. | (sinz 4+ cosz)* dx = <Siﬂ % ¢ COS ¥ ;,.‘Zsmwuosx) ¥
(o

T A. %
2
:J‘ (1_-1— 23\""‘!‘)(0037\')&»( 7r 1
0 - 173
. 2 = T
— [x + Sinx | c. %
Q |
™ 4 %\.“2(",) Ty 5 R
_ - — — 2
4 4 4 g L
2
10. Evaluate the improper integral f z?e dz.
0
s ) t 3
="K X 1
So x*e " dx = Lim f x*e™" dox ® 3
t—e 0 a_t B. divergent
= L [}. s _J C. 1
— m - a.e "
t—eo el e D 3
. 4 e_t3 L= -1-:-- 2
= liw ["'"3 r3 3 E. 2
t—ow
3 . U
-X‘gx-r.e-xcbx -:-_S-%Cd_u:_l‘;e -|-C3,
wz-%" du=-3Ix*dw = - % e"' + C

11. The area of the surface obtained by rotating the curve ¥ = sinz, 0 < z < % about the
y-axis is given by

K /DWQWm\/1+coszmdx

- 5{\\)(

B./ 2w sinzy/1 + cos? xdx
0
— P Ax__;)fk_“—';-x C./O wsin® zv/1 + cos? z dz
b 7
) \mﬂi: D.] 2zd
Avea of %Fluml _W”COS T az

d_k:?-rl'x CLS -:‘2-1'1’)(\]14- zd.u T
(%) E. Irsinzy1 + cos?zdz
= 21% \(L + Gty Oux o

™
A:Jo 21T x \‘14-00%‘\( dh‘
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. 4 ' i
: Siv — . Sin —
12. limnsin(L): f)\m ™~ i .}1.. T Ao
n—co n M 0o _1_;.‘__ Bt _1_'}; . 1
Sin L sy ® -
— LW‘ = Hx — _1-.. Lm —
X —»0a “—1,-‘ ™ 30 S C.r
Y4* D. 1
i
=4 4 = = E. o
r ™
= 2% 4 (—1)"3" 1
13. = = A ¢
n=1 oo
b=t n Y B, 2
— (—7-'%\ + ( s 16
n=1 noi ’ 7
o0 n- 7
% 3 © 3
-—— z "E +( 5 _Zi-. & > 3
] n=1 = D 5
= i
=L~ T o &
=3 1 - 3 "’( 5 15
- 3 4 - Z _3.--:_..2—
= 5 T s 2T T
3 5 Az 3 24

14. Which of the following series converge?

=1 —tan~'(n) 1 A (D onl
O X% D Xgn & ((Ii)(’onfy

(I) cLinrr%Q% T wmpare with Z —3:— C. (II) and (III) only
Yrz1
omd uwse limit mm\om\'scm test D. (III) only

( Q_.‘m n-:-lmn L‘m

E. all
=1
pooes ,,_.,.,,.,,,a,,n »_M“ #)

<0
('[I) CD'nV{rc%_(D" Nota, "U._;JI tom (h)< OM Cﬂ\mfm w.‘(}.z

nwl
)

(@) divenger v T T AFO

=;,‘p\h|
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15. Which of the following series are conditionally convergent?
A. (T} only

1y, i(—l)"e" (I1) ié:—), (I11) i(—l)"\/iﬁ B. (II) only
co:i;t;amm,a mnv{,,ns;l,t: verae Jn;jt ot Q\,s.mw_(? (ITI) only

(1) divergent : L €)'e” ONE . none

(I[) Than v a w?:sm with, positive tevme  amd C-Q““OiEh;-ail-‘lﬂcl_l‘f;ohmu.’ v,

(wwvef%o.mt Qm,a wa)as. cgnv‘rerbemlt ae equiwfo.d.g_mt)
(]I[) abs. C-DhV.? No . Z-"’; w d_;q«f_»r%q”i.

w1t

on v, ? Yes t \nua -D\L‘lua\o\iwmk soxcies tesk
>0
16. Which of the following statements are always true for any series Zan with positive
=1
terms? "
n+1 bl
(D fays = an for all n, then » a, converges.
n+1 nzl A. (1) only
i B. all
(IT) If apy1 < ay for all n, then Zan converges.
" C. (IT) and (I1I) only
(D) (1) and (111) only

(II) If lim V™ =1, then Y a, diverges.
nyoo 2 E. (I) and (IT) only

n=1
® Lol i gar =1 Ten oy rebietet 2t
v ~> &0 W - O3 0? nTh
(U) Not Ivue ! e x. Eiﬁ'
: o
(@) U (Ta) = 2>1 o T o decgn by vl test > tot

v —a0
et n

17. The interval of convergence of the power series Z —(z—-1)"is
.

Eoit'o ’l:es}t —3w+|: -I:WH n=1 »

A | = (n+1) N ’_]

\ a,, \- 23" (x-1)" 3’3
n!

'(\'fH-i).! 3" (x—)" C.
3

5 (21
'3h+t(5(-\)“+‘ ‘hl . 3’3

n+i n -

SaoSRVies Convermses ’l"" ol = @(—oo,oo)

\x-t| —> 0<¢14 ,Lmran)/ - o [*l 1)
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18. Match the functions with their Maclaurin series.

o0

(1) e=® (a) Zo(ﬁl)”a:”, “1<z<1

1 4 6 8
(2)1+$ (b} xz—z—l—l—%—%—l—.. , —00 < T < 0o
323;2 34584 363:6

(3) zsinz (¢} 1-— 51 TR .o, —0< T <00
o0 —1)ng"

(4) cos3z (d) Z( )z , ~00 < & <00

n!
s e, () 1d, 2, 3b, 4c
. X
1 — CL (u}aﬂaw x with=-x \n e -:'Eo:'ﬁ.) B. 1a, 2d, 3b, 4c
R x‘") C. 1d, 2b, 3¢, 4a

o FJQ R wilh =X 1P T Zo
2 - (H « Rw ! "7 " D. 1c, 2b, 3d 4a
, 5
2 —b xs.w:x:x(x-%_ *“'%","':7'?"'”) E. 1b, 2c, 3a, 4d
4- C e e x wilh 3x {n coyx=1 X2 x4 ..__.—+
zf+4

19. Let f(z) = zg(z) and suppose that g(1) = 2, ¢'(1) = 3 and ¢”(1) = 4. The coefficient
of (z — 1)2 of the Taylor series for f centered ata=1Is

(e = 7— i(ﬁ)_(x H" A3
. {(2.) 5
The cne.HLa ‘u\f 02. ()(—1,) s 2(!12 .
C(x) =% %CX) D.
£ = %900« XN () ,
F00 = %) + 0+ 00 4 10 _e
Ya) = 4-4 ¢ 243 =40 . AT S

B2 =7 b W

BE.

20. An equation of the tangent line to the parametric curve z = t2 — 3 + 1, y = 25 + ¢,
at the point corresponding to ¢t =1 is

dy _ B 1oty A 1llz+1ly—3=0

dx — Tdx T gt -3t B. 1z —3y+5=0

wham T=1 ¢ x=1-4+44 =4 C. 2x+1ly—-3=0
\322%*5:? @111:—}—3;"—14:0
day o 1t - 11 E. 7z —1ly+8=0
dux -1

W=3 = -1 (x-1) = 41x +3-3-11=0
X +y =14 =0
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21. The Cartesian coordinates of a point are (x,y) = (2, —2). Polar coordinates (r, #) of
the point are

@ o

£Y =444 =% A (2v2,7)
\ reE e 2 (22.%)
_ = -2Y-
D E e T’LB’?—J’T o C. (2v2,%)
L o) sz/i, 4)

22. The graph of the polar equation r = —4cos# is

CEo 4 ensd A. a horizontal straight line
X 2, ‘} - 4% B. a vertical straight line

C. a circle of radius 2 and center (0, —2)

“+ax +4 + ‘j -4
@ a circle of radius 2 and center (-2, 0)
(x +2)° +'~3 =4
E. a cardioid

23. The polar curve r = 2 cos 3¢ intersects the vertical line x = 1 at n points where n =

A 0
B. 1
©)2
D. 3

E. 4
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1
24. The polar form of the complex number t

1, with argument between 0 and 27 is

{4 - 140 4+1 - 2L — L A. \/ﬁ(cosg-l—isini)
1_i_ 1-L ’L+l’ 2 2 2
\ . B COSE-FisinE
L:i(t.osﬂ'-y-\.%\ﬂ%) ‘ 4 4
* @cosi—f—isinE
2 2
or L+t =Nz (LOSE+l&\h TT') D. coswm +isinw

r (CQS(.,__)-\-LS\Y\( T“) E. %(cos’;—r+ismE

3;+t V2 LCQ&(Z-F ))-{—IS\Y)(E s >—]

- A (ms% -1 sm!!é)

1 .
ce (& —iE) bt
- = = B. —(1+1)

_ V2
— _g_‘..—('l - L) C. e
= ® G-




