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MATH 172 EXAM 1 Spring 1999 | 415 110
Section 504 Solutions P. Yasskin
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Multiple Choice: (6 points each)
3
1. Evaluate _[ 2+4J9-x% dx by interpretating it as an area.
0
a. 6+ 97” correctchoice
b. 3+9n
S
c. 2+ 5
d. 2+ 9
3
e. 6+9r . _[ 2+ J9—x? dx=rectangle + quarter circle
0
—3e24+ 1,32 gy 9L
4 =32+ 47r(3) 6+ 2
3
1
0 1 2 3
2
. 3 1
2. Compute: jl(x + X+ v )dx
a 47
b. % correctchoice
351
i
© 64
2 4 2 2
3 1 _(xtxt 1 _ _1 1.1 _171_45
L(X +X+x3)dx‘[4 2 2x2}1 [4+2 8} [4*2 2} 8



nl4
3. Compute: _[ cos’d sing do
0

_3
a. 116
b. _11_6
C. ?
d. 16 correctchoice
e. 3
U= cos du = —sinf do
nl4 w4 4 4
. _ 3 — |y ﬂ
IO cos’d sing do = I9=ou du [4} [ 4 }O

HE) P

2
4. Compute: % j: e“dt
e — ¥
e’2x—e®  correctchoice
e ax3 — ¥
e4x2 . ex2
e*2x — e¥

® 20 T o

Let F(t) be an antlderlvatlve of . Then F'(t) = e®, So_[ e’dt = F(x?) — F(x).

Thus by chain rule: _[ e’dt = F'(x2) « 2x— F'(x) = e“2x— e*

5. Compute: j&dx

(x3 +3x)°

a. x3}i3x +C
b. 3 J:13X +C |
c. WJFC correctchoice
d. erC
e. &1 3x +C

u=x3+3x du= (3x2 +3)dx= 3(x? + 1)dx %du = (X2 +1)dx

2
[-—=2£1 4 —1j du= 3= C=3X3——igx+c

(x3 +3x)°



e
6. Compute: _[ x*Inx dx
1

4 5, 1 i
a. 245e + 215 correctchoice
e PR
b. 245e 25
C. ¥(e5—1)
4 /.5
d. 25(e +1)
. %(e5+1)

I:x4lnx dx = [X—slnx—jX—S4 de = [Xglnx—;—;}e

5

- [e_slne—e—s}—[%lnl_

5 25

1

25

7. Find the area between the curves

a.

e oo

2
4
12
24

32 correctchoice

:

10

u=Inx dv = x*dx

_ 1 _ X
du-de V—?

_(1_ 5, 1 _ 4.5, 1
‘(5 25)e+25 25 * 25

=12-x2 and y=y=2x%

12— x2 = 2x2
12 = 3x?
X =12

-4

-2

0

)% 4

2 2
A= (12-x%) - @3) dx= | (12-3¢) dx= [12x-X]%, = 32
_2 -2 2



8. Theregionbelow y=sin(x?) above the x-axis
for 0<x< Jm isrotated about the y-axis.

Find the volume of the solid swept out.

a
2
T

correctchoice

® 2 0 0 o
)
=

Thin cylinders with radius r = x and height h = sin(x?).

JE JE
V= _[ 2rxsin(x?) dx = —rwcogx?)| = -mcost +7mcosO=2x
0 0

9. The force needed to stretch a superspring Xxm  beyond its natural length is
F=kx3. Ifittakes 32N to stretch the superspringby 2m, how much
work is done in stretching itfrom 1m to 2m?

a. 3
b. 7
15 correctchoice

31
63

® 2 o

4 F =43

7\_
I

F = ke 32— k 23 = 8k
2 2
m#:jmu:j 43 dx = x4|” = 15
1 1

10. The mass densityofa 9m rodis p = ﬁ 'fn—g for 0<x<9. Findthe

average density of the rod.
a. .495|fn—g
b. .99'fn—g correctchoice
. .4995%d
d. .999X¢
e. .49995K%

pae = L [° 18 dx:z[(1+xr2]9::[ 1 ng_:;“_:lzzgg
M 9)o 1+x)8 -2 0 1+x? ], 100 1
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11. (10 points)  Compute: arctank gy

0o 1+x2
1 nl4
% dx = _[ u du u= arctarx
o 1+x 0
B U_2 nl4 B 7[_2 B 1
=5, =3 du-—l+x2dx
x=1 @ u-=arctanl= %
OR Xx=0 @ u=arctan0=0
= _[1 udu= u? o (arctan()2 ! _ (arctan])2 3 (arctan()2 _ 2
o T 2 e ., 2 2 32
12. (10 points)  Compute: Iseée tang do
Iseée tantg do = Iseée tanfg sed tand do du = se®@tand do
= _[uz(uz—l) du u= sed
= j(u“—uZ) du tar’g = se¢f-1=u?-1

_ub W ~_ setd  sedd

5 3 5 3

13. (10 points)
A hemispherical bowl! of radius 2 ft
is filled to a depth of  1ft.
Find the volume of the water.
HINT: Slice it horizontally.

Put the zero of the vertical y-axis at the center of the sphere and the positive direction
down. Then the water goes fromy = 1toy = 2. A slice perpendicular to the y-axis at
height y is a disk of radius r = /4 —y?.

V= [ardy= [ n(JA=F ) dy= [ rca-y?) dy - {4}/—%12 =

1

14. (10 points)  How much work is done in pumping the water out the top of the bowl
shown in problem 13? Leave the density as p and the acceleration of gravity as g.

The volume of the slice at height y is dV = n(,/4 —y? )Zdy = n(4-y?) dy. So its weight
is dF = pg dV = pg n(4-y?) dy. This slice must be lifted a distance D = y. So the work

i 2 2 2 3 A ?
done is Wz_[D sz_[lypg n(4-y°) dy = pg njl(4y—y ) dy= pg n[Zy _T]

1

9
= pg n[8-4] - pg H[Z—%F ”2”



