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CALCULUS II (SM122,SM1224A) FINAL EXAMINATION Page 1 of 10
1330-1630 06 May 2011 SHOW ALL WORK IN THIS TEST PACKAGE

Tear off the last sheet of this exam. It contains problems 27, 28, 29, 30. Do these problems first
WITHOUT YOUR CALCULATOR. When you are finished with these 4 problems, retum the
sheet to your instructor, take out your calculator, and complete the rest of the exam.

PART ONE: MULTIPLE CHOICE (50%). The first 20 problems are multiple-choice. Fill in the
best answer on your Scantron bubble sheet. Write your name, alpha number, instructor, and
section number on this test and your bubble sheet and bubble in your alpha number. There is no
extra penalty for wrong answers on the multiple choice. Show all your scratch work on this test.

CALCULATORS ARE PERMITTED FOR THIS MULTIPLE CHOICE SECTION,

1. The graph of y = f(x) on the right consists of A
a semicircle and a line segment.

6 i - 9 af ‘ /
Jo F(x)dx is closest to = Lm(a) +2
2T + -
Ly X

a0 b2 ¢4 d6 ¢)8 2 A 4+

u. H

2. The area of the region bounded by
y=e*,y=e % x=2isclosestto °

(2
. A= - ,
pe MLGrges
c) 7.5

d) 8.5 = fléef— 5‘.‘)‘1/\
e) 9.5 @ 2
'S -F
= l\_@— + e o

(Qj*ﬁ é”)«({ﬂ)

< 55

3. Find the volume of the solid of revolution
formed by rotating the region under the curve
y = x? from x = 0 to x = 1 about the x-axis.
a) /5
b) /4 _ 4t 2
c) /3 V"‘“ f 1 Wg ok
d)m/2 M T
e)m = f w Q(. ) 0(4»

0
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wu= 3+
4. To evaluate the integral [ ——— o f)z the best substitution would be: ol = qu Ay

du=vx b u=x u=1/x du=3++x e)cannotbe solved with substitution

5. Correctly applying the “integration by parts” procedure once to the anti-differentiation
problem [ x2 cos(5x)dx could produce the result:
’ m_ X —:—’9 d(&— prl‘

a) [x2cos(5x)dx = JrEz-sin(S:tc) ——gfxsin(Sx)dx .,Q/—_ Lo x) Ay = W= "'g‘-(“
b) [ x?cos(5x)dx = gr;sin(Sx) + g [ xsin(5x)dx
) f[x?cos(5x)dx = — ? sin(5x) — E f x sin(5x)dx
d) [x2cos(5x)dx = ’;—2 sin(5x) ~ -:- f x cos(5x)dx
) [x?%cos(5x)dx = — ’;—zsin(Sx) + g f x cos(5x)dx

6. For the function f whose graph is pictured, consider
approximating f 01 f(x)dx with 8 subintervals and left-

hand sums (Lg), right-hand sums (Rg), and the
trapezoidal rule (Tg). Which of these relationships is
true? (“I” represents the exact value of the integral )

a) Lg<Tg<I<Rg

b) Lg <I<Tg<Rg

C) R8<T8<I<L8

d) Rg<I<Tg<lg

e) Thereis not enough information to determine the
relationships

7. Iff :’ F(t)dt is divergent then limy._,,, | OT f(t)dt can be which of the following:

a) 0 b) e c) 10 d) o ¢) any of these

8. For which value of risy = e"™ a solution to the differential equatlon 2t 4y 0?

a) -4 b) 0 c) 4 M"& 2:’/5—6—"'4@

d) 2 e) none of these 3 (A e (T _ho =3 N+it=0
= A=
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9. The direction field at right represents which of the
following differential equations? /

e
) 2=y by L=y m a&u VAP I
7 N\
c)g—}i=-—x d)dy__x 4 ’:1/ \1\ N

A NN\

& 2 :
€) ax . x aﬂ )( ,(AW . / eSS \

10. Apply Euler’s method to the differential equation % = 3x — y with initial condition

y(1) = 2. Use a step size of h = 0.5 to estimate y(2). The result is that y(Z) is approxxmately y
’)(.,m’ 'Km,

/
'X( =/ o= o P ) (31.«?«.
a) 0 @
b% 2.5 d gﬁ- ,zg(sn.&.)(ﬁ—* 2.5
) 3.0 | o a2 —aENS)= 35) X-72
d) 3.5 =
e) 475 _ pys /8'@) = 3.5

11. Which of the following pairs of polar coordinates, (r, 8), does NOT cotrespond to the point
with rectangular coordinates (x;y) = (-—w/f. —*/_2-) 7

0@ b(2) 0@ 7y
o (-2%) o (2 B F

12. We showed that the area of a polar region bounded by the curve r = f(8) is given by
A= f b1 rsz The area enclosed by one loop of the four petal curve r = cos (20) is given by:

SR pea fo/" & (e de

a) fzm(cos(ze))zde
b) f"’“(cos(zo))Zda
c) fo *(cos(20))%d6

d) fon/ ?(cos(20))2d6
e) none of the above

yd
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13. What is the limit of the sequence’ (’2' 24 ) / s . > _=z

= -3

2-3n? ~> —_—y _Z=- 3
g1ven by formula a, = ? > — - >

5+n? (b 1—//&)/4\ & .t "> }
a) —oo b) —3 ¢) —3/5 =
d) 2/5 e) 2
14. The sum of the geometric senes LA LA (3)(5) +(3) 7 + i —C—-L-’ = —-—3—/—7—-— = = =2

g - (-7, 7 2 2
a) 3/5 - b)7/5
c) 3/2 d) 5
e) There is no sum; the series diverges
15. The radius of convergence for /47 e A,az;{&'.i
the power seres 2“5 i e /A_Lsu |
M (}ﬂ)ﬂ(

D3 | 145 T
b) 3 i Lo ~2- I =
c; 5 = L/A‘* ) (,*/ ) e =
d) 173 bel ‘| o= |%- 2,[4.3 = E=3%
&) Lt & - <4
16. If the Taylor series for f(x) centered at'a =5is

—4+2(x —5) + = (x 5)? -—(x '5)3 +

' thenthegraphoffatx 5is:
OL\, +q, (x-_s)#- Qz(x'fﬁ o

a) increasing and concave up A
b) increasing and concave down 457 '6(57( x-5) + ("’7 L
c) decreasing and concave up ..
d) decreasing and concave down - (é) ~ 5 7o % 41' (=S s //MM"‘z

€) none of these

= (5, z.Z_;’-@ ):720
b/,‘;wwcﬁ
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17. For vectors a, b, and ¢ as drawn, which is correct?
aya+b=c
@ b)atc=b
c)b+c=a
d)at+b+c=0
e)axb=c

18. A vector perpendicular to both (3,1,2) and (2,0, —~3) is e A/-:Cw&f =

J 2 / o-2
@ a) 2i—-3k b) 3i + 2k ‘ M( = ;_(_—3-—0) —JC—T-‘{) + )

C) 3i - 13i + Zk d) (610, ""'"6) - - _ -2 >
e) none of these Z ° 6 = <-3,13,
19. The line through the points K= ?(,,,m't = 3+0C = 3

(3,1,2) and (3,2,—4) = [ et =T
y jtzt":ez thz ;)iratgr%lc equations: (l i et = 2 - ctE =2 ~t
—45"3,2 ! -4-22 =4C91 e

x=3 x=3+3t x=3+3t x=3+t x =3t
@ a) y=1+t¢t b) y=1+2¢ ) y=2+t dy=1+t¢ e)y=1+t¢
z=2—6t z=2-4 z=—4+4+2t z=—6+2t

z=2+t

20. An equation of the plane containing the point (3, —2,4)
and orthogonal to the vector 4i + 6j — 2k is: (z- \,
| &/MC@) rb((j' o) +e(z%)=
a)3x—4)-2(y-6)+4(z+2)=0 : ( +a) —2(=--%+) =0
@ b) 4(x—3)+6(y+2)—-2(z—4)=0 4(’1‘”5&"‘6(
c) 4(x+3)+6(y—-2)—-2(z+4)=0 ' .

d) 3(x+4)-2(y+6)+4(z—-2)=0
e) —20(x—-3)+22(y+2)+26(z—4) =0
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PART TWO. Longer Answers (50%). These are not multiple choice. Again, SHOW ALL
YOUR WORK ON THESE TEST PAGES.
CAL_CULATORS PERMITTED FOR ALL PROBLEMS EXCEPT 27, 28, 29, 30.

21. a) Simpson’s rule using 7 subdivisions is

Sn =égx_[f(xo)+4f(x,)+2f(x2)+4f(x3)+...+2f(x,,_2)+4f(x,._1)+f(x..)]-

Use S, (Simpson's rule with 4 subdivisions) to approximate the area under one hump of the
function f(x) = sin(x)over the interval [ 0, 7 ]. Give your answer to 3 decimal places.

|/-\ 4= T4 [ st oy o2 i)+ AlZE) ¢ it

[ #\2% “ T [ o« HE)r 2+ AE) o]

Ar=T s
: — | 4] = oot

b) How much error is in your approximation?

M»«i’m ,f ) = '-&otz()/ = - tolm - (W@\

= ~(- I>1f‘/

) -
P = 2,008 -2= [ 003 /

22. A cylmdrical swimming pool has a radius of 10 f&. The sides are 4 fi high and the depth of
the water is 3 ft. How much work is required to pump all of the water out over the side?
(Use the fact that the weight density of water is 62.5 Ibs/ft>.)

:( .
:C@Q &Yﬁ‘/a AX ﬁts)()(ft>
= c,‘;zfo;’/”xdxfé Mo

W= @&son‘f xdy = é:aon’x/ gQ(/L')ﬂ'# /&J
<l vflle]= e
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23. A simple closed circuit consists of an 8 Ohm resistor R, a 2 Henry inductor L, and a battery
supplying a constant EMF E(f) =32 Volts. If the initial current is 0 Amperes when the switch

is closed, set up and use separation of variables to solve an initial value problem to determine the
current I(¢) for ¢ > 0. (HINT: Kirchhoff's law states that L% +RI=E)

— -4t
ya 24_-]; r;@fig ; = A — "’bt = J_,—‘f::-Aé
= _ —
/=L ¢t )
:z?aalf,bglf:Bl, = AT _ -4dt = /
—# T Ty =0 =rA=1

| — 1__‘_:/(’ . I=0 o fr= 4 /}7
= dL 4T 5 =Q,/J__@__L,u/@ |
DW . . e

' - -4 '
S

24. If & and b are vectors, (and @ # 0 ), then b — proj,b is a new vector called orth,b
( the projection of b orthogonalte @ ).

¢). Prove that & — proj;b is perpendicular to @. { HINT!: -

(T (5.2) 2\ (defpid T
= (b gba}%ﬁl @l %a\%d«u]a -z
= T -(T.%) & (atpt / e
,b) Ifa=(3,)an b=(1,2 ,ﬁlld 'projab and b—’projab andgraphall4VGCt0rSOnﬂlegiven
T BE\E (o f
. ﬁﬁ‘j_‘é:-(é-_@)g ;—;(lezy.(%3>)<3g> _ | B
@ ~ tal [ lad ‘/ﬁ 4/78/’ Fig '7;41'_17 Q.
= -9’43/37 “‘4%)%)' - A
— . :-Z
b*gm«zj b = <4il,y»—<2 £> -
o t , = | ‘ (f“".]z: ‘ |
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3 5

25. a) Use the Maclaurin series for sin(x) = x — % + fs-l— — ... to find the first four non-zero

terms of the Maclaurin serles for sm(x ).

i (¥ = (1) “% L——l C”

2 ¢
= ’X_ - ...._-,I’L + ....—- — &_ 4
& /20 5040 ) 1. 5
b) Use your first three non-zero terms from part a) to approximate j ] sin{x”)dXx.

Jadeydy = [ T S Sy ¥

120
7 { 1
___, )( _....]/ o L_L L 3023
'"[l - v "o l2o A, 3 4z 1320 f__‘_{’i\

¢) Give an upper bound for the error in your answer to part b).

m«w:,l u—ﬁ%wz—% o) o IM«I]:W’ "'"‘" =/. 000013

155 7 —|
26. The Mean Value Theorem for integrals says that if f is a continuous function on [a, b], then
there exists a number c in [a, b] such that f(¢) = fope = ;—_1:; ) : f(x)dx.

a) Find fy. , the average value of f(x) =+vx on [0,4]

fu™ RS EA =--£f-°3 Bt

b) Find a value of ¢ such that oy = f (c)

4o fe = e

c) Sketch the graph of f on [0,4] and shade a rectangle whose area is the same as the area under
the graph of f.

2

‘&:_‘7 F//l
J /l[il!/fv
| ¢

¥

/ 6'/9
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CALCULATORS NOT PERMITTED FOR 27, 28, 29, 30.

27. a) Evaluate ‘[; (x* —x*+x)dx

b) Find the area of the region R bounded by the curves y=x>-2 and y=x.

wiloaecdiy © H2=1 = 9(-4«2,.—0:3{7; ~2)({ vi)=0

= ¢,..... o-out&.

\ / A«S | 2- (=2 [ 4y = f(—-w—w& dy
R R Ry

1 J,,.i-z.._/_?l_.}__?l
[ ][t

1
28. Evaluate I . \/(9x3 +16) 27x* dx showing all steps.

At u= et = L = a7y

A M

Y, =B e —— 25
T g
=z | (/)" («/Tﬂ

= 2 [ Y N
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29. Evaluate the following indefinite integrals showing all of your steps:

Yy M

2F 3f 3F
a) Ixe”dx = ud - '/41'0(44. ?l ,_._,.oéf = ¢ € +C
| 3, ] 2 R
,baﬁ.u-:)(')‘ dy= €

= g(«:.lﬂt)( ) M=&3‘%»

3¢+1 ridloeta 3k Ji_*«.-‘fg«

b). f"‘(H 2)(t~3) M@’ z; (#r)t-9 Lrr 73
() .,,—-'3“—-—]# 2 st = A(’fﬂ)*"g(’(—u)
- j A |

tez & 10 = 56 2D E=2
et st A

'Ajién/ +lz;—/f 2l + V__l

/Z—l)(wa | (£~ 3) +C

30. Use separation of variables to solve for y explicitly if gx =3yx*, y(0)=5.
X
dy o sy &
i = éj X ’ == / I = 8 -C
i - J = ;
4
— _5, “% = zxdy 5 =Ae
. : , 0) __(ﬂ) ..5

g - (@r@ | T E

A = A=




