MATH 172 EXAM 1 Fall 1998

Section 502 Solutions P. Yasskin

Multiple Choice: (4 points each)

2
1. Evaluate _[ J4-x2 +1dx by interpretating it as an area.
0

2+2n

1+nx

1+2n

-1

2+ ... correctchoice

® 20 T o

This is a quarter circle on top of
] arectangle. So

2
_[ JA—x%2 +1dx= %nr2+LW
0

= %7{(2)2+2-1=n+2

2. Approximate the area between the curves y=x and y=1+x%> for 0<x<6
using 3 rectangles with equal widths and with heights given by the function values at
the left endpoints.

a. 17
b. 29
c. 34... correctchoice
d. 46
e. 58
] The widths are each 2.
20 The heights a gotten by subtracting
the function values at 0, 2 and 4:
19 A=2(1-0)+25-2)+2(17-4) =34
/




3. A girl walks(runs) in a straight line with acceleration a(t) = 4t + sint. If her initial
velocity is v(0) = 3, find her velocity at t = 2.
a. 12— cos2.. correctchoice
b. 12+ cos2
c. 10-cos2
d. 10+ cos2
e. 8+sin2
a(t) = 4t+sint  w(t) = [4t+sintdt = 22— cost+C  w0)=-1+C=3
C=4 v(it)=2t2-cost+4 Vv(2) =12-cos?2

1
4. Compute: _[ x3/7dx
0

a -1
b. —3

c. 1

d. 3

e. 1l0 correctchoice
Joerax=[ 257 ] = 5

5. Compute: _[ ,/Y(xz - %) dx

2X7/2 2X—3/2
a. —7 + —3

712 .
b. ZXT —2x¥2 , C... correctchoice
3712 -3/2
2X + 2X +C

+C

c. =3 3
X 232 o
d. ,/Y/(B Inx)+ 3 x*=Inx)+C
232 (X%
e =3 (3 Inx)+C

_[ JX (x2 - %) dx = I(x5’2 —x2ydx = ZXTWZ —2x124 C



2
6. Compute: _[ Xy4 —x2 dx
0
. 202
b. % correctchoice
c. 24
4. 32

3
e. 6

x=2 at u=0
x=0 at u=4
2 0 0 3/2
v L[ ey, A[2u%27° _ 1 1| 24 _ 8
_[OxJ4 X dx = 2_[4u du = 2[ 3 }— 2[O]+2[ 3 =3

4

u=4-x2 du = —2xdx —%du=xdx

14
7. Compute: _[ sin(rt) dt
0

a — 1

n(ﬁ—l)

b — 1

n(l—ﬁ)

1 _1

7[1/5 VA

d. L -1 correctchoice
T ;a2

1
A2

u=xt du=zdt -ldu=adt
/
I;4sin(nt)dt = %J.sinu du= %[—cosu] = —%[cos(nt)}

= _LlcosZ |+1 ~1__1
= n[cos4}+n[cosq -

1/4

0



8. The mass densityofa 3cm baris p=1+x? % for 0<x< 3. Find the total
mass of the bar.

a. 4gm

b. 10gm

c. 12gm... correctchoice

d. 18gm

e. 30gm

M = Izl+x2dx= |:X+X—;:|Z =3+9=12

9. The mass density ofa 3cm baris p=1+x2 g0 for 0<x< 3. Find the average

density of the bar.
a. 490 correctchoice

m
b 10§m
c. 1255
d 10 gm

3 c°m

1 m
eTSg—

A1 egx M _ 12 _
pa\,e—3 O1+xdx 3 3 4

10. The mass densityofa 3cm baris p=1+x2 gn for 0<x<3. Findthe
x-coordinate of the center of mass of the bar.

(If you prefer, you may think of this as a plate of uniform density p = 1 between
y=1+x?> andthe xaxisfor 0<x<3)

3
a. 5
b. 2
e
3
d. g correctchoice
e. T

1stmom = sz(1+x2)dx= sz+x3dx= [X—2+X—4T)

_ 9,81 _18+81 _ 99 «_ 1%mom _ 99 1 _ 33
2" 74 4 4 M 412~ 16



11. (15 points) The area between the curve x = /16— y*
and the y-axis is rotated about the y-axis. Find the
\ volume of the solid swept out.

Thisis a y-integral. The limits occur when x=0. So y*=16 or y=+2. Cutting
up the y-axis, drawing a rectangle and rotating, gives a disk of radius x = J16-y*.

So the volume is
y®
T |: 16y — ? :| L
2561

V= J.:n(,/16—y4 )zdyz J.:n(l6—y4) dy
5

= 27{16-2—%} = 647[(1—%)

12 ¥ (15 points) The area between the curve y = 4x—x2

and the x-axis is rotated about the y-axis. Find the
volume of the solid swept out.

Thisis an x-integral. The limits occur when y=0. So x(4-x)=0 or x=0,4

Cutting up the x-axis, drawing a rectangle and rotating, gives a cylinder of radius
x and height y = 4x-x2. So the volume is

4 4 3 4
_ 2 _ 2 3 _ 4x° X
V= IO 27 X(4X — x=) dx IO 27 (4x= — x°)dx 27[[—3 T }o

220 -8 (§ ) - () - 24

4



13. (15 points) Find the arc length of the parametric curve x = %tﬁ, y = t* between
t=0 and t=1.

HINT:  Jt2 4 t2b = taJl +1P

goa W
J (d_y) = \/(3t5) +(43)? = Jo°+ 165 = t3/9t% + 16
f J( ax)” (—) dt=j1t3J9t4+16dt

Uu=9t*+16 du= 36t3dt 316du — t3dt

3/2
_ 1 112 1 [2u32 7t _ 2(9t4+16>
L‘36Lo” d“‘sa[ 3 10_36|:
1

(25)32 — 3(16)3’2] = 514[125 64] =

|cn
N

- 3615

14. (15 points) A bowl is formed by rotating the curve
y=x? for 0<x<2 aboutthe y-axis. This bowl
is full of water. How much work is done in pumping
the water out the top of the bowl? Leave the density

as p and the acceleration of gravity as g.

Thisisa y-integral for 0 <y < 4. A slice perpenducular to the y-axis at height y is
a thin disk of radius x = J/y. Soits volumeis dV=z(/y)’dy, it massis

dm= pdV = prydy and its weightis dF = dmg= pgrydy. This weight must be lifted
adistance D =4-y. So the work done is

4 4 4 2 o ¥
W= [ DdF = [ pgryd-y)dy=por | 4y-y dy=pgfr[2y ——}
0 0 0 3

=pgn[32 634i| —32pgﬂ[1—%]2= 32/;97[ 0



