Math 2300 Practice Final Exam Spring 2020

1. Water is pumped over the top of the full tank depicted below. How much work
is done to drain the tank? Use p kg/m® for the density of water and g m/sec?

for the acceleration due to gravity.
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2. Consider a lamina of uniform density bounded by the lines * +y = 1, = 0,

and y = 0. Compute the center of mass (&, g) of the lamina.

WG @G 06 oG @)

3. Find the average value of the function f(x) = x* + x on the interval [0, 2].

4. A force of 100 N is required to hold a spring that has been stretched from
its natural length of 20 cm to a length of 25 cm. How much work is done in

stretching the spring from 25 c¢m to 30 cm?

(A)15J] (B)10J (C)5J (D) 5.5J (E)7.5J (F)9.5J
5. Find the volume of the solid of revolution obtained by revolving the region

bounded by the graphs of y = sinx, 0 < x < 7, and the x-axis, about

the y-axis.

(A) (B) 2= (C) m? (D) 272 (E) w(m — 1) (F) w?(w — 1)
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6. Consider the curve with parametric equations * = sint, y = — .
sin
Its tangent has slope —1 when t =

(D) g (E) = (F) There is no such ¢

7. The length of the curve x = 2t +sint, y =1 — cost, (0 <t < ) is

(A) / \V/4t2 + 2 + 4t sint — 2 cos t dt
0

(B) / V/2 — 2cost + cos? tdt
0

(C)/ V1 + sin? t dt
0

(D) / \/3—|—2cost+sin2tdt
0

(E) / V5 + 4costdt
0

9. A conical tank is 5 meters high and the radius of its base is 2 meters long. The
base of the tank rests on the ground. If the tank is filled with a liquid of density
p kg/m?® and g m/sec? is gravitational acceleration, the work necessary to empty

it by pumping the liquid through its vertex at the top is

(A) 20rpg J (B) 16mpg J (C) 50wpg J (D) 25wpg J (E) 12.57pg J
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10.

11.

12.

13.

2

If a curve has parametric equation given by & = e, y = e™*, then T2’ for
x
t = 0, is equal to

Wl =

If we use the method of cylindrical shells, then the volume of the solid obtained

by rotating the region bounded by the curves

y:e_wz,y:(),m:3,m:5

about the line * = 2 is expressed by integration:

5
(A) 2 / (x — 2)e " dx
3
5 2
(B) 27r/ xe T dx
3
1
(C) 271'/ yv/—Inydy
0
5 2
(D) 277/ xze ¥ dx
-5

(E) 27 /35(w +2)e % dx

Yy

Which of the following is a solution to the differential equation y’ = ] ?
xlnx
Inx 2 Inx
(A)y=Inz B)y=zlhz (C)y=— D)y=z"lnz (E)y=—
x x

The length of the arc of the spiral given in polar coordinates by r = e~ 29,
0<06<1/2is
e+ 1 1—e \/g(e —1)

(A) (C)4(1 —e™") (D) V2(e* 1) (E)

V6 2v/3 2e
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14.

15.

16.

17.

4xy

If y(x) is the solution to the initial value problem y" = Py y(0) =4,
T

then y(1) =

(A) 2 (B) 4 (C)9 (D) 1 (E) 0

Find the volume of the solid of revolution obtained by rotating the region bounded

by the graphs of y = Inx,y = 0, = 1, and = e about the y-axis.

(A)5(2=1) (B) (e +1) (C)2(e*=3) (D)m(e? +1) (E)m(e? —1)

The area inside the curve r = 3 sin @ and outside the curve r = 1 + sin 0 is

given by

1 27 /3

(A) —/ (8sin’@ — 1 — 2sin Q) db
/3

1 27 /3
(B) —/ (4sin®’ @ — 4sin 6 + 1) do
/3

1 57/6
(0) —/ (4sin?0 — 4sin6 + 1) d
/6

1 57 /6
(D)—/ (8sin’@ — 1 — 25sin ) d
/6

1 57/6
(E) —/ (4sin?0 + 4sin 6 + 1) d

/6
t3
Find the slope of the tangent line to ¢ = te™®, y = —, at t = 2.
1 2 2 4 2
(A) — (B) 4e (C) —4e D) —— (E) e
e? e?
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18.

19.

20.

21.

The length of the curve r = sin® 0, 0 < 0 < 7 is:

(A) / sinB\/sine + 3 cos0do
0

(B) / sin 61/sin 6 + 9sin? 6 cos? 6 dO
0

(C) / sin 0V/sin* 6 + 3 cos 6 dO
0

(D)/ sin? /1 + 8 cos2 0 d@
0

(E) / sin? 6+/sin® @ — 9 cos? 6 d6
0

A hard-boiled egg at 98°C is put in a sink of 18°C water. After 5 minutes, the
egg’s temperature is 38°C. Assuming that the water has not wormed apprecia-

bly, how much longer will it take the egg to reach 20°C?
(A) 5min  (B) 8 min (C) 11 min (D) 13 min (E) 16 min (F) 23 min
Find the area of the region inside both » = 8 cos 8 and r = 8sin 8.

(A) 8(m —2) (B)8(wr+2) (C) g(‘” —3v3) (D)4(2 —-+2) (E)16x

Find the length of the curve r = e*® with 0 < 0 < .

1 87
(A) (& =)
EREAEY
©) =)
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22. Identify which of the following slope fields corresponds to the differential equation
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23. A curve is given by parametric equations x =t + Int, y =t — Int.

d*y B

When ¢t = 1 then

dx?

— | <

a0

b~ <

)

B

(

| ™M

Page 6 of 10



24. Select the correct graph of the circle » = 3 cos 8 and the cardiod r = 1+ cos 6.

I11)

25. The area between the spirals r = @ and r = 20,0 < 6 < w/2 is

2 73 md

(B) % — 2 (C) — (D) = + 4m (E) ry

(A) 4 16

26. Which is true? The point whose Cartesian coordinates are (1, \/§) has polar

coordinates
(1) (2,7/3) (W) (2,—57/3) (1) (2,4n/3)

(A)Only I (B) Only IT (C) Only IIT (D) Only I and II (E) All are true
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27. Math the following slope fields with the correspoding differential equations given
below.

//////,_;rnno\\\\\\\ _\\\\\\\;rm\\\\\\\
SNNNNNN V(Y YV LY s A Y A A R I = T g
SNNNNN N VVVUVVVLro s oo N N I A I R
SSSNANANN VYT NASNN T 1 77 089 0 == ===
SNNNNNN V(Y VLY s, SNNANN | /s s -~ =
SNNANANAN\NNW\N VNVt V2 s s, SNNAN N\ ) /g - -
SNNNNN N V)V VVLrosr oo oo SSNSSNSANANNWN\ | V2 s - -
SNNNNN N V)V oo S~ S SNNNANANWN V| v s -
< <

« «

ON NN N NN Lo N s O~ S N W N VN[ /o s s o
///////__\_\\\_\\_\ I////////__\\\_\\_\
i i
SNNN N NN VYN oo S S SSSSSNNNNUV s
SNNN NN N V)Vt ss S~ SSSNXN|INNN IV Vs o
///////_9_.\\\\\\\ lIII////D_H///_\\\
SNNNNN N V)V VVLrosr oo oo ~ ~ = =~ S~ SN~ NN N )2y
///////_%o\\\\\\\ III/////Wo/////_\

| S N
j— -
= =
III/II//;V///////_ J\\\\~_ | WA Y W WA N N
» Al
_ ~ ~ ~ ~ =~ ~ ~|~N SN NN NNy /7 /7 /7 7/ /1 1 1|1 VN N NN N
- - ~ ~ ~ S~ S~ NSNS NN N2y s /7 7 /7 / I 1|1 VN NN NN
S S GN \ N N W R A PV A A B I I U N N N NN
~ ~~~ S SN SNINNNV L2 sz 7z 7/ /7 TV NN NN NN
~~ S S SSNSNNIMNMN VYV 2 osos v/ M N N N NSNS
S~~~ S S SNSNNANNANINIV Vv 2z~ - = - - -2 /7 |]I\N NN SN SN~ ~
S S SN SN NN\l V¥V v iz - —_ - = = = = /|IN SN = -~ = = =
< <
NS S N MW\ ||/ S s s o M= — N — ™~ \|/ - - = —
I/////_\\\_\\\_\\_\ I///////\\_\\\_\\_\
L] -
SNNNN g SSSSNNN VW1 mm-
SNNN |/ s~ - SNSNNNN NV s -
///_\\\\v_.\\\\\\\ ///////_ﬂ.\\\\\\\
N N Y A Y S I T T Ry P SNNN NN N V)V s s
/_\\\\\\ﬂu\\\\\\\ //////,_mo\\\\\\\
\\\\_.\\\\\\\ _
~—~ ~—~
— ]
e
e

Page 8 of 10



28. Select the correct graph of »r = —3 cos 26.

(A) T (©) ’

3 2 2 3
2 2
3 3
(B) T (D)
1
3 2 —:1 1 2
—

29. The derivative of a function g is ¢’(z) = V/sec?xtan?x — 1. What is the
length of the curve y = g(x) on the interval 0 < z < 7 /4.

Wv2-1 B -1 (O DvzZ o (@)1

30. Use Euler’s Method with step size h = 0.5 to estimate the value of y(1), where

y is the solution of the initial value problem:
yY=x+y and y((0)=1

1++5
2

(D) 2 (E)

N | Ot
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31. A state game commission releases 40 elk into a game refuge. Assume the elk
population, P, grows according to the following logistic model with a growth

constant k = In(11/9) per year:

dP ( P>
= —kP(1-— ——
dt 4000

At what time ¢ is the population of elk growing the fastest?

(A) 15 years  (B) 23 years  (C) 9 years (D) 35 years  (E) 5 years
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