Math 10360 Review for Exam 2
1. Find the function y(t) if its slope is given by 21 sin(2t) sin(5¢) and that y(0) = 3. (Ans: y = ésin(m + gsin(Bt) +3)
2. Find the total change for the function of f(z) if f’(z) = cos*(3x) over the interval [0, 7]. (Ans: %)

3. Explain why the integrals are improper and evaluate them using limits:

(i / L (i1 / U aed (i) / e
i _—_— (Ans: 3/4) il ze“tdx (Ans: —1/4) i xe T (Ans: 0)
0 v 1 — 22 ) —o0 ) —00 )

4. Evaluate the following integrals:

w/4 0 z
(i) / cos®(2z) dx (ii) / tan® z sec z dx (iii) / ztan !z dx (iv) / T om _E i
0 o

sec3 x

(Ans: (i) 4/15;  (ii) —secx + C;  (iii) é(aﬂ arctan(z) — = + arctan(z)) + C;  (iv) Z)

5. Find the area under the curve y = for 2 <z <5.

xt—1

52 2

"5
Ans: / ——dxz = — — ———— — ——dx = 21In2 — 4arctan(5) + 4 arctan(2
( 2 z4 -1 2 = —1 x+1 z2 4+ 1 ®) @)

6. To provide for new catch, the king crab was released into the Barents sea. However such crab has now
reached waters near the north pole to the dismay of many environmental scientist. If the population P(¢) (in
thousands) of the king crab a year after they have been discovered in northern waters is modeled by

dP 100
dt  t(lnt)?’

estimate the total change in the numbers of such crab a long time after two years of their discovery?

o 100 100
(Ans: / dt = —)
2 t(lnt)2 In2

7. Write down, but DO NOT solve for the constants, the partial fraction decomposition of each of the rational
expressions. Be sure to long divide if the expression is improper.

5 2 x3 + 222 22 +1
an 27 b- 473 Cc 27 d- 2 2
222 — 3x — 2 -z x?—1 (x?2 +x+1)?(2x + 5)
A (0 o ALB L C D ] ) A B g AztB Cz+ D E
(m'(d>zz+1+z—2' O Tt tEto T @t +z—1+z+1’ <)z2+z+1 (22 + z + 1)2 21+5>
3 2
. . T° + 2% 2
8. Perform the 1nteg1ratlon/21 T. (Ans: ?+21+Sln|zfl\f%ln\zﬁ»l\«kc)
x J—

9. Parametrize in two ways using rectangle coordinates the region bounded by y = 4 — z2 and the chord joining
the points (0,4) and (2,0). If the mass density of the region is given by p(z,y) = ze¥ kg/m?, find the total
mass of the region.

2
2 rd—ax
Ans: 124R:{(a:,y):OSﬁSQ,—2x+4§yS4—x2}; R:{(x,y):0§y§4,4gySxS\/4—y}; Mass:/ / ze¥ dydx
0 —2x+4

10. Parametrize as a single region the region R bounded by y =2z —1, y = +/z, x = 0. Using your answer,

evaluate the following double integral: / / (6962 + 4xy) dA.
R

=2x—1

. 1 N 1. . 22
(Ans: 13. // (612 + dzy)dA = / / (612 + 4dzy)dydx = / (61"/2 + 1622 — 202° — 2z)dr = —)
R xz=0Jy 0 21



11. The population density of a certain kind of antelope leaving inside the circle 22 4+ y? = 100 is given by the
function p(x,y) = 22 4 3y? antelope per sq. km Find the total population of the antelope.

' 10 2w o 2.2
Ans: 13. // p(z,y)dA = / / (r° 4 2r° sin” 0)rdfédr = 100007
R 0 0

YA

12. R is a trapezoidal metal plate as shown with dimensions in
meters. If the mass density of the plate is

plz,y) = 62% 4+ 2zy. kg/m?
find the total mass of the plate.

3 r(9-v)/3 2 489
Ans: 14. / / (6z° + 2zy) dedy = o kg.
JOo JO

=Y

4
13. Estimate the value of [ cos®z dz with (a) midpoint rule with 6 equal sub-interval; (b) trapezoidal rule

1
with 6 equal sub-interval; and (¢) Simpson’s rule with 6 equal sub-interval. Leave your answer in terms of
cosine.

14. Consider the region R bounded by the curves y = cos(x), y = —1, and y—axis. Find the volume of each of
the following solids:

14a. The solid generated when the region is revolved around the line y = —2.
14b. The solid generated when the region is revolved around the line x = —2.
14c. The solid whose base is R and the slices perpendicular to the z—axis are triangles with height sin(z).

T g 7 1
Ans: 14a. / 7 ((cosx + 2)2 — 1)dz; 14b. / 2mw(x 4+ 2)(cosz + 1) dz;  ldc. / g(cosz + 1) sinz dz
Jo JOo J0



Math 10360: Calculus B Name:
Exam II sample

Class Time:

October 15, 2035

e The Honor Code is in effect for this examination. All work is to be your own.
e No calculators.

e The exam lasts for one hour and 15 minutes.

e Be sure that your name is on every page in case pages become detached.

e Be sure that you have all 11 pages of the test.

Sign the pledge. “On my honor, I have neither given nor received unauthorized aid on
this Exam”:
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Name:

Class Time:

Multiple Choice

1.(5 pts.) The graph of f(x) is given below. Estimate the value of
2.5

f(z)dx
0.5

using Trapezoidal Rule with four equal subintervals (that is T}).

y A
@ 3/t 1y
(b) —1/2 05
(c) —5/8 0 i e
() —1/4 0
(e) —9/8 -

2.(5 pts.) Consider the region R enclosed between y = cos(x) for —g <z< g and the

x—axis. Find the volume of the solid generated when R is rotated about the axis y = —7

© (-1
@ =
© 2



Name:

Class Time:

3.(5 pts.) The rate of change of temperature @) (in °C) in a freezer is given by

(b)  5°C

T 1
() (z—é) ¢
(@ -7°C
() °C

1
wr2)

1
4.(5 pts.) Evaluate the integral
(5 pts.) 8 /0 (x+1

a) In3—1In2
b) In4

(
(
(¢) In6—In2
(d) 2In2-In3
(

e) In2—1Iné6



Name:

Class Time:

5.(5 pts.) Find the area under the graph of y = 2ze™*" over the interval [2, co).

() e
(b)
(¢) 8e*
(d) 2
(€ oo

xT

6.(5 pts.) Evaluate /1 - 1dm.
(a) 1
(b) 0
1
(c) (e—1)
(d) In(e—1)

(e)  Divergent



Name:

Class Time:

7.(5 pts.) A city is built in the region bounded by y = x — 22 and the r—axis. If the
population density of the city is given by f(z,y) = 6z%y thousand per sq. km, find the
total population of the city.

(a) 16/15 g y=x-a2

(b)  1/35

(¢) 71/35

(d)  1/30 :
() 1/25

8.(5 pts.) Water is flowing into a vessel at a rate of 3 cubic feet per minute. If the

vessel is empty at time ¢ = 0, find the volume (in ft*) V(¢) of water in the tank at any ¢.

(a) V(t)=>5In|2t+ 3| —5In(3)
(b)  V(t) =5In|2t + 3]

5 5
() V=15~ 3019

d) V)= gln|2t+3|

() V(t) = gln 2t 4+ 3| — gln(B)



Name:

Class Time:

Partial Credit
You must show your work on the partial credit problems to receive credit!

9.(12 pts.) The slope of the graph of f(x) is given by

arctan(2z).

1
Find the formula for f(z) if its graph passes through the point (5, O)



Name:

Class Time:

10.(12 pts.)
A1. Give the limit definition of the following improper integral:

8
1 ?

A2. Evaluate the improper integral below showing clearly how you use limits:

8
1

B. (Not Related To Above) Write out the form of the partial fraction decomposition
of the following rational functions. You DO NOT need to solve for the coefficients.

r+1 7
(x+2)2(22+1)

C. (Not Related To Above) Find the partial decomposition of the following rational
functions. Solve for all coefficients.

I2—|-4l
x2—4




Name:

Class Time:

11.(12 pts.) The Region @ in the xy—plane is given below. Evaluate the following double

integral over ()
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Name:

Class Time:

dz. Show clearly how you apply limits in your
l’ —

3
12.(12 pts.) [Part A]. Evaluate /
0

computations.

[Part b] Not Related to the Above. Find the total mass of the shaded region shown
below if the mass density of the region is given by p(z,y) = 4xe® kg/ m®.

yA

1

=Y



Name:

Class Time:

13.(12 pts.) Find the volume of the solid generated when the area under y = sin?(x) for
0 < 2 < 7 is rotated about the line y = 1.

VA

! y

10



Name:

Class Time:

You may find these identiies helpful in the test:
cos? +sin” 0 = 1
1 + tan® 0 = sec? 6§

cot’f + 1 = csc®d

cos? ) — 1 + cos(20)
2
sin? g — 1-— 028(29)

sin(26) = 2sin d cos 0

sin A cos B = % [sin(A + B) + sin(A — B)]
cos Acos B = % [cos(A + B) + cos(A — B)]

1
sin Asin B = —5 [cos(A+ B) — cos(A — B)]

11
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Name:

Class Time:

Multiple Choice

1.(5 pts.) Find the total change for the function of f(z) if f'(x) = cos(3z) cos(z) over
the interval [0, /4]

(2) 0
O
© 5
@ -
@

2.(5 pts.) Estimate the area under the graph of y = f(z) over [0, 4] using Simpson’s
Rule with four equal subintervals.

Yy
(a) 9
(¢) 25/2 7
(d) 15/2
0 2 4 x
(e) 22/3



Name:

Class Time:

3.(5 pts.) Find y in terms of ¢ if
In(l —y) —In(2 —y) =t.

(2) y= ; — Z
CRE——
() y= f — Z
@ y=12%
() v= 11125'

w/4
4.(5 pts.) Evaluate the integral / sec’(z) tan®(z) dx
0

(@) 1
) 22
© Ve
W
© 3




Name:

Class Time:

5.(5 pts.) A vessel in a fountain is drained or filled with water such that its rate of change
of volume V' is given by

v
— =sin’(t) ft3/min.

dt

What is the total change in volume over the time interval [0, 7/2] (in minutes)?

(a) —}1 £
(b) % ft3
(0) % £
(d) }1 f?
(e) 1ft3

6.(5 pts.) Consider the region R given by the inequalities
—2<y<2
—2<z<y

Which one of the figures below best depict the region R?

y y
2 2
r— - T — — 1
| |
| |
2| 7% ) 0 :2 ~
| |
L |
2 -2
(a) (c)
y
2
~ . T — — 1
|
|
7 Px
|
2
(d)




Name:

Class Time:

4
7.(5 pts.) Find the area under the graph of y = | over the interval [1, co).

+ 22
(a) 7
(b) oo
(c) /2
(d) 3«
(e) 2m

4
2 —4

dzx.

1
8.(5 pts.) Evaluate/
0

(a) 4In(3) —4In(4)

In(4)
(b) In (3)
() —In(3)

(d)  Divergent
(e) 2In(2) —1In(3)



Name:

Class Time:

Partial Credit
You must show your work on the partial credit problems to receive credit!

9.(12 pts.) Consider a 20 meter long chain laying at the foot of a 50 meter building with
non-uniform mass density p(y) = e 2% kg for 0 < y < 20. Find the work done to lift the
chain at its lighter end so that this end is at the top of the building and the rest of chain
dangles freely.



Name:

Class Time:

10.(12 pts.) Perform the integral below.

44003 49
/de

3 + 22




Name:

Class Time:

11.(12 pts.) Part A. Write out the form of the partial fraction decomposition of the
following rational functions. You DO NOT need to solve for the coefficients.

rz+1 2
(16 — 24)(x +2)2

Part B. (Not related to above). Give the limit definition of the following improper
integral:




Name:

Class Time:

12.(12 pts.) R is the shaded region as shown. Evaluate the following double integral
showing all your steps.

[ wran yA

2

y=x1/2

=y



Name:

Class Time:

13.(12 pts.) A 10 meter long tank has cross section as shown in Figure 1 below. All
dimensions are in meters. If the tank is completely filled with fluid of density 1200
kg/m?, what is the work (in Joules) required to pump all the fluid to the top of the tank.
You may assume that the acceleration due to gravity is g = 10 m/s%

You must show your set-up and method of solution to obtain credit.

Y A

2
y = In(x)

Figure 1.

10



Name:

Class Time:

You may find these formulae helpful in the test:
cos? +sin” 0 = 1
1 + tan® 0 = sec? 6§

cot’f + 1 = csc®d

cos? ) — 1 + cos(20)
2
sin? g — 1-— 028(29)

sin(26) = 2sin d cos 0

sin A cos B = % [sin(A + B) + sin(A — B)]
cos Acos B = % [cos(A + B) + cos(A — B)]

1
sin Asin B = —5 [cos(A+ B) — cos(A — B)]

11
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Name:

Class Time:

You may find these formulae helpful in the test:
5o
cos”f +sin" 0 =1
B 3 e
| + tan~ 8 = sec” 0

cot?0 + 1 = csc? b

1 + cos(20)
2

1 — cos(20)

2

Y
cos” =

. 9
sin“ § =

sin(260) = 2sinf cosl

1 : \
sin Acos B = 5 [sin(A + B) +sin(A — B)]
cos Acos B = 5 lcos(A + B) + cos(A — B)]
[cos(A + B) — cos(A — B)]

sin Asin B = —

N

L



Name:

Class Time:

Partial Credit
You must show your work on the partial credit problems to receive credit!

11.(12 pts.) The slope of the graph of f(z) is given by

arctan(2z).

Find the formula for f(z) if its graph passes through the point ( ’ p )

‘f‘(’X) = dfvf-ao\(DX) = ')E(/X) JZWW(M‘SCI/X

fu dv-
N= Woﬁu(%) S dy = /+(2X) -2 Ax
dU“= 0@% =2 V=%
2

'FLX) = L anchan(zx) ~ ] E /+ 4xL°LX

= K acten (2X) — f I+ ¢x dx

\/—\/——; 5
2 ) =)+ X

= Kot () - [T bl =
= Kardau (w()“#ﬂv\/"f’ + C xdy = 'é’d""/

- Xardan (%) —/—,QV. /+S‘X11+C
:2.) -0 = /arm(i)- L Q0 (1+ __) + C

':——5 C = "“—‘g—‘"/' 4&42
7 . L (z,)
ﬁﬂ=yw,,m@()_g)2n(/+¢xj.-;/;uﬁn



Name:

Class Time:

12.(12 pts.)

A1l. Give the limit definition of the following improper integral: ge)
3 - & g ’ H f}?{ } - i __.‘2 3
/§ L .2 ,@m_* J . 2/3 d%x = /ﬁ""’”" X & cjé(
PPSTE R A=>0 X a=—>0" a

A2. Evaluate the improper integral below showing clearly how you use limits:

[ = o [3% f/s] e [3(3)@“ 3@”’3]

) 233 R~ G‘f‘ 2 a— D"f

B. (Not Related To Above) Write out the form of the partial fraction decomposition
of the following rational functions. You DO NOT need to solve for the coefficients.

r+1 ? A B + M

oo e —

(z +2)*(z? + 1) A+ 2L ( K+ z)l ¢ T /

C. (Not Related To Above) Find the partial decomposition of the following rational
functions. Solve for all coefficients. /

244 - 1 + f ’Y%‘:% lw‘kl?& {*
=7 D)X=y
g R - £

g X -2 KA A

X 4
g = Alxta) +B(*-2)
::;Zg

é?::%t/;“@ /?‘:2'
v = —4B = L=

X

.

K=—2 o




|
= j bLsPy 8% ]
4
> s
= 2 2
o 9 + H
= ’ 5 ’

Name:

(Class Time:

13.(12 pts.) The Region ) in the zy—plane is given below. Evaluate the following double
integral over ¢J

2o > L
// (8z +8y)dA = j j
Q




Name:

Class Time:

3
12.(12 pts.) [Part A]. Evaluate / dx. Show clearly how you apply limits in your
0

computations. oo
3
[ l
[ &%*‘S’ﬂ“
" A— ) o K| 1

jc’)__Q[/X = Qi g cJ/K L Q‘"l%ﬂ@

A= 1™ A1

T QM\,‘HQWM—/I:—OO —
G [Ralaotl- Aol ]W o

XK=

[Part b] Not Related to the Above. Find the total mass of the shaded region shown
below if the mass density of the region is given by p(z,y) = 4xe® kg/ m®.

yA (}’XA)

1

11 1
Mass = // plx,y) dA = / / dae® dy dx = / [21‘62'1/} ; dx
R 0 Ja2 0




Name:

Class Time:

13.(12 pts.) Find the volume of the solid generated when the area under y = sin?(x) for
0 < 2 < 7 is rotated about the line y = 1.

db[m%“wizj C«f%/uuf) _)_’A
ak” povibon A (0 € % <T)

Z 2 —O
A\ =T <KVY‘) A%

"

\ = jz Qs — X dx =§2%n2%c~@“@) dx

0
T — 2K </—6&L9‘>2©LX
2-—— =2
X 2

= I—K/«ma% "”25 (/=2 ews 2K ”WLZ%) Q/46
6

10

I







Name:

Class Time:

Partial Credit
You must show your work on the partial credit problems to receive credit!

11.(12 pts.) Consider a 20 meter long chain laying at the foot of a 50 meter building
with non-uniform mass density p(y) = e~% kg for 0 < y < 20. Find the work done to

lift the chain at its lighter end so that this end is at the top of the building and the rest
of chain dangles freely.

»dow(z, oQ,mA,Q. +o Qqh— i mgm»&‘ai*

AW =~ T x 'D‘&p‘,

= CWQAjLﬂ- ‘/lf +e

—

1

ikt o 4 wiwix D&‘sq;(ﬂ &
- C 7 “}\O # g,%fm,&n*\'xbi\$(?‘a -

W = g)zag(gﬁ&@) 3,%

2 -
8[1@+@ ) Xfaz‘\jigj
4 o]
- 40 30 0 | <
= {,f_fie/ + € ‘f[ —a
:g[;zgau s —F¢C
—4
Y B A=) ] =
=90 5 C

= (Sﬁ‘g)'g ) (4yq)(g+39
B (gt 8Ly =

o Rl

Y+3v

g4

A YT T e
<o

N
3¢

| B“L-X%hni«f

@(«Cﬁa@a — Ay .

3| ged

\../)/“"‘
LA

W“"‘““"

du

ey
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3 X o+ 1
12.(12 pts.) Perform the integral below. ’)(4’/5( ‘ A F +2%> + 2
) K+ K
x4+2x3+2d - B
/ R R ’st r 2
D 3 =
K290+ 2 2 =% ) X v %
= X i. ~+ : 2 2
ézv’%‘z" _ 22— K" / 4 B <
: : e — = _— S
A3+ %> K=K H ) XX Xt
2-%% = Ax(x+1) + Blx+) + C K™
$=02 2 =R 3 K=—| 3 ZE)=C>C
2- x5 =

Ax (x+1) +2(x+) + X
AL+ Ax +2¢+2+ X*

(A+DK+ (A+2)x+2
C@/w”gﬁm}\]o “f'&/L CoQg. % 7(1

——-1 = A"f'/ = /')” = “"2,
[ [l R ey
Laten - 20x| -2 4 |t + C

-4
3

]
C—



Name:

Class Time:

11.(12 pts.) Part A. Write out the form of the partial fraction decomposition of the
following rational functions. You DO NOT need to solve for the coefficients.

z+1 2 At | X t+)
16 — 24)(z +2)2 =
T (D) ()T () (45 (x2)°
Xt | Xt

p—

) (4+xD) @=x) (25 (x+2) T ) 2-x) (x+2)®

_ Areeld C D E I
= + — +—— + -+ 7 3
$ 4 2 -X Kt L (x32) (x+2)

Part B. (Not related to above). Give the limit definition of the following improper
integral:

/oozda:; M J/}i AM

x3 A—oo < X

Part C. Evaluate the improper integral below showing clearly how you use limits:

/OOng; e S/'}ZK-;A/X _ o [é:g]f}

ad N A= co A— oo
_ [_._y* R [.JJ_M] -1
A= oo K= | A oo A
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12.(12 pts.) R is the shaded region as shown. Evaluate the following double integral

showing all your steps.

1, yA
//Rye “ (x,2)
& 2 4 , 2
S yedy dx (>
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13.(12 pts.) A 10 meter long tank has cross section as shown in Figure 1 below. All
dimensions are in meters. If the tank is completely filled with fluid of density 1200
kg/m?, what is the work (in Joules) required to pump all the fluid to the top of the tank.
You may assume that the acceleration due to gravity is g = 10 m/s%

You must show your set-up and method of solution to obtain credit.
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