MA 162 Final Exam May 2000
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SECTION NUMBER LECTURER
INSTRUCTIONS:

1. Make sure you have all 12 test pages.
2. Fill in the information requested above and on the mark-sense sheet.

3. Mark your answers on the mark-sense sheet and show work in this booklet.
4. There are 22 problems, worth 9 points each.

. No books or notes or calculators may be used.

5
6. Please, show your work. It may matter in borderline cases.
7. Have a good summer.

Formulae you may or may not find useful:

a-b
Prab = ffap®
1 ‘ -1
/sin"a; dz = —=sin""'z cos T+ L‘/Sin"“zw dz
n n
1 . -1
/cos":c dz = —cos" lzsin z + P——/cos"‘za: dz
n n
/secxdx=1n|sec z+tan z|+C

In(1+2) = 3 (-1

n=1
et 2n+1
-1 n T
= -1
tan " nE_ 0( Ui e

(1+z)° = i (Z)x"

n=0

B
tan 20 = m

z=Xcosf—-Ysinf, y= Xsinf+Y cosd.
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1. The vector v = v; i+ vz j+ v k has length 3 and the same direction as 4i — 2j + 4k.
Then v; =

AT

V has dame dhrechm as 4[-6' Yk 2
= Al ﬁ>0) ool that D.
v=£(4-2jr4k) >
A L £ e AONNG

2 2
T RN

bty 8 b () gv (4B 5 (24 (1) =
TN T B W AR R >

Thanefre vV = {u-= (%)(Lf) = 2.

3
2
1
0

-2

2. You have to push your broken car 50 meters, by exerting a force of 200 Newtons, at
angle 7/6 with respect to the road. How much work will you do on the car?

. - 2 A. 10,0003 Nm
Wk = F - D B. 10,000 Nm
' 5,000¢/3 Nm
:’5’:50*;*0' ' ¥ D. 5,000 Nm
J Soi E. none of the above
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3. A vector perpendicular to both i+ 2j and j + 2k is

A 2i-j+4k

- B. i+4j+2k

(‘ *%)*Ok) X (D' rjrk) C. 4i+j—2

L. D. 2i-4j-k

-t f @ 4i-2j+k
S lr 2o
o | X

4. lim InzIn(lnz) =
z—1+

/X{?H (B bl = 0-®
Covsiden mSteod o L (&Y = Zj

oyt o
w2l Oax

M%‘(’Il&m*‘\“{‘ﬁ ety and Aot \kﬁ’f\)r;

N
b Bor X f fx = 0

> 1N

8(‘0'—‘0

=00 ®E)

|
8

"
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1

5. /(:c-—l) e*/? dr =
0

Xf2

ot u=x-1  dv=e clx . (2)\/5
Ahow AT dx M v=2e L C](;) 6—4\2{5
' % Yy FX E. 1
& (x)e de= (x1)2e T jOZe dx

) [(H)z ;- v 1)
(o LHa'/L '(—2‘4)

= —Lfe R

i

-2

6. In computing f sin™2 z cos® zdz which of the following steps will be used?

iy} 3 (b 53 X A. integrate by parts
S Sin K (@ X AX J “‘g"»’i‘;— Af)‘ B. do partial fractions
mn

C.) substituteu = sinzx
D. substitute u = cosz

2
= w cl’)( E
SMZK

g Q;gui@zx b
; S

-~ S(S':\?% é—)’l)a\sxolx

. substitute u = secx

- U=SmXA
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3

2
7. The partial fraction expansion of the function Tt 1 will be of form

2 —
A Bz +C
2 . A. +
X *2 x3+2 A E 2 -1 3 +1
~——1—-"" - e ——‘T-‘“ B. x+z1—4-1+zf1
X (X“ )(7\'“) X XH A B
’ C. z°+

-1 z+1

A B

@ m—1+x+1

E 3r Az + B

T2 z2 -1

s |, s =
Lt x S Then dx =2se 6d6 A
ond = e tl) = fel e

= S%(Z_E___,@ozgig‘_
& (LH 3/,/ 0 @f&fe

11213 ol ol

B
C.
D.
E.

W,
W% ) = (P Lpde
R saﬁvd& go‘ g

%f'siwjo = #(‘g ) = ”\%‘

\\
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9. The base of a solid is an isosceles right triangle, with legs of length 3. The cross
sections perpendicular to one leg are squares. What is the volume of the solid?

44‘9 A. 6
3 xw:g B. 92
© 9
27
(o) | (3’%7) D. +
—>x 27
3

V= 6y - ”%——‘U/)g }: - 0(3)7

10. Two kids are sitting on opposite sides of a seesaw, both 1 ft from the axis of revolution.

One kid weighs 10 lbs, the other 100 Ibs. How far from the axis should a third kid,
also weighing 10 lbs, sit to achieve equilibrium?

10 Ws 10 ths 100, b A 61t

\/ B. 8ft

>x  (C) ot
D. 10ft
E. 11ft
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" koo k+1_
A 2
O 24k P B. 1
e . = P 2
R->e? J}:u—l L) @(;);11-
9 0
cons dea D (‘h E 1
> —
2]kt

V—"“’O k. h-)cp [Z;—
_ /va el = 0
T L’L (i 40
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13. Which of thé following statements is/are true?

I Z \/i'r—z converges;

[o <]
1
II. Z 2n1_ ] converges by the limit comparison test with ZEE;

n=1 n=1

I11. Z %_)—1 converges absolutely.

n=1
e é Only I
, L . (B) Only II and III
A IS &« P-Cev y 1l an
T. Felee. 2 we proenes C. Only III
ot A’;Mﬁ‘“ ,» D. OnlyII

E. All three are true.

' ! n g
fom PN e E LTk

n>EF T T w91 2t Bwinges
,}_'v\
vz &
o, Tre . 2 o (onwergea  (comp <D
Lo ( W
1) BNV st
S Z = CoN Vensea. ab Hf,,
o0
14. For what positive values of d does Z ! converge?
- = Vni+1

& l A 0<d<1
L = > I am B, 1<d<oo
JY\/A‘ n @2<d<oo

1
7l > d>2. (&) E. 0<d<oo

o gf}{- Umveg o $r dvr wd o
S cowenses af,( d>2 bj bt L‘JYVWKV(KM
5, |

wih 2 [

i Mg
|
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15. If %(sir;:v) is written as ,;0 a,z" then as equals
1
3 5 7 .
Siax = X“-z(—‘r ——)&i— : %'
R AT (3) -5
1
2 4 A C. -5
Sx oL XX x '
X 31 5! 7! 6-5!
3 5 = 35—'
N BN RS G
| x 3 T
v—n\f/‘-f%l)\(l ag = .‘_E-
7
2
16. The Taylor series of the function 15 323 is

A, 1—-z24+223+...
B. z2-2z3+22%+...

de The ?%MML Senes ,

)(‘2' N, l C. z—-2z3+425+...
v__,.—(———} = ( - ;L 3 ) D) z2 — 225+ 428 +...
| +2X i ( X) E. 2234254827 +...

A 3
= )\1( |+ (20) + () + (X))
b |
:XZ/' ol Adx = §x )

2

>4 & d ... 3| «
=y -2x H4x T 8x t ’['zx,l
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17. Which of the following curves is parametrized by z =2 -2, y=t— 1?7
A. B. C.
‘ A

Edimate poramtor = X:L".(‘f’f')zf=> X-2 :‘/‘jﬂ .

\I\ $ whidh s 4 PaMlasff\
/ Aﬁlemwj ‘i‘D W

o @

18. If a particle travels along the path x = t2 — 1, y = 2t3 — 5¢2, what is its velocity at

time ¢ = 27
Lt rl8 = (£« (265t - be
\ | (©) 42
Then vit) = T &) D. 4
E. 2v6

= (26)i + (Gt -0d) .

md v[2)= 4iovdy .

| vi2)l = W = 42
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19. Find the area of the region surrounded by the curve r = /T + cos 0.

Nofe : I+w39?0(ﬁ¢j;% :
M& v Ac{\"“i’ﬁ( - ) D. T

L 241
\/md\\m«ikv with & =0 md‘“ E. 13+2
o Maa@r:m)

(pitr Gph) N .
P s e = T (1rase) e

N

=1 (g+sime)| = 5 (1)) —4(or0) = T

20. The equation r = 2cos@ — 4sin describes a circle. What is its center?

A (=1,2)

Mﬁ*&j both Sides {tL eﬁw&dﬂ‘w !9? F= B. %-—)1)
C. (2,4

rl; 2v 6 — Yrsmt D. (2,-49)

| (&) a.-2)
)k2+(/}L = 2X = L{y
X -2x ty Y =0
11
Wo—2x t wf% 1y ty =5 (W“@W S“‘jua@
x-1° t(yt2) =5
conley of (1, -2)

|
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21. Find the foci of the ellipse 2 — 4z +4y%> — 8y +4=0 .
2 ‘ ' _ A (2,1+£5)

X —HX +_‘f +4{l/)2-2‘j ﬁ__! ) = "L)L’L__‘;I[‘L= B. (=2,+v3,-1)

‘, - . = = ¢ (23,0

(W\ﬂ Zhe Sz%rwm ol’m) D. (0,4v3)

,_ z & i
= (x-2) + 4(9*') =4
2 T

gzﬁzﬁ
‘Fo&i ot (2 i\[;} I>

22. Which conic section is described by the equation 2 — 4zy + 32 =1

B.

‘ \V/
D/z ,

A o

rD‘\y;hm{mm " :Z

A A Bl' YA( = (:4) #A){()
. B PR "
%- % Thorefie conie o

12 hj 6)(//\/(11’&?\ v

A=C = amgle cf it
fo /4.




