
10360 In-Class Exam01 Review Name

1. The linear mass density of a rod is given by ⇢(x) =
2x+ 1p
4� x2

kg/m for 0  x  1. Find the total

mass of the rod in kg.

1

(linear) mass = Spcrsdr
mass= S! x

=Sox + y
-x
dX

I
t= S. 21-cdx

u= 4 -x v = E
du = -2xdy du= dx

= Side +gi d
=-zu + arcsin"(v)!

=-2(3)"2 (-2(4)") + arcsin" (12) -arcsin(0)
=

-25 + 2 . (2) + = - 0
= 4 + E -23
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2a. Consider the solid whose base is bounded by the lines y = ln x, y = 1, x-axis and y-axis. Find the
volume of the solid if the cross-sections perpendicular to the y-axis are (a) squares, (b) semi-circles, and
(c) triangles of height y?

1

0

y

x

2

v = SaA(y)dy Y = (n(x) ////(a) squares ey = X

A(v) = b2
= le")2

(c) triangles
V =Sile")dy A(y) = zbh
= Seydy = z(e)(y)
= ze41 ! v =Sz ye dy
= ze-t n=y dv = etdy

(b) semicircles
du= 1dy v = eY

A(y) = zπr
=2[ye"- Se Ydy]

=(π(zeY)2 =z(ye" - eY 10]
v = Sinedy = E(le' - e)- 10 - 1)]
=Toit e2416 = E(1]
= ite2-1] = E



2b. (Not Related to the Above) Consider the region bounded by the lines y = ln x, y = 1, x-axis
and y-axis. Find the volume of the solid formed when the region is revolved about the line y = 1.

1

0

y

x

3

disk : V = S& r2dx +
fails be two radii

shell : V = Szirhdy
= S ! 2π(1-y)(eY)dy
= 2πSjeY-yeYdy

u= Y dr =eYdy

du =dy v = eY

=2n(e" - (yeY - SjeYdy)]
= 2π(e"-ye + e+ (b)
= 2π(le'-e +e's - (1 - 0 + 1)]
= 2π[e -z]
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3. A 20 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 3000 kg/m3, 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/s2.

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

1

1

0

y = x 0 . 5

y

x
Figure 1.

4

AW = density - volume

· gravitydispl
b . w. h

AW = 3000 ·y
2
.20 ·Dy . 10 11 -y)

=x

*=X
W = S :600,000 y2(1-y)dy

=600000Sv2Ydy
=6000005-ty] ! tank:--
=600000[5 -H] 4-
=600000 [i]
=
200 000 Slice : 20

4 yz

= 50000
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4a. What is the rate equation for an amount y(t) of substance growing or decaying exponentially (with
respect to time t)? What is the formula for y(t)? Explain any constants used in your answer.

4b. If 80% of a radioactive substance remains after 4 hours, how long does it take for the amount
to reduce to 30% of its initial quantity? You may use the fact that the radioactive substance decays
exponentially.

5. (Not Related to the Above) A 20 meter uniform chain with mass 100 kg hangs on the side of
a 100 meter tall building. If a 3 kg weight is hung at the lower end of the chain, find the work done to
pull the whole chain and the weight to the top of the building.

5

dy
t = RY k= growth constant

Alt) = Asekt Ao= initial value

In 10 .8) t
Alt)= Asert A(t) = Aoe

0 .8 o =Aser # In 10 .8) t
0 .30=o e

In10 .8) = 4r In10 .3) = In (0 .
8)t

G(n(0 .8) = r
40 = t

AW
= density.volume gravity. dis an

AWcnain= (8) (Ay) (10) (y
- Wahain= S250y dy

= 2542180
= 10000

Wball = (3) (10) (20) = 600

W= 10000 + 600 = 10600
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6a. Set up but not evaluate the integral that gives the volume of the solid obtained when the area
between y = x2 + 1 and the x-axis over 0  x  1 is revolved about the line y = 2.

2

y

x

1

0 1

6b. Set up but not evaluate the integral that gives the volume of the solid form when the same
region in (a) is revolved about the x = 2?

2

y

x

1

0 1

6

V= Saπ(r2- r2)dx &

= Son ((2-03- (2 - (x2+1)(2)dx R
= S: (4 - 12 - x=-1))dx
=Sin(4 - (- x2 +13)dx
= SoT(4 -(1 -2x*+x+ ))dy
= Soit(3 +2x2-xY)dX

washer fails bc 2 radii u

Shell : V =Se Zirhdy
= Sizn(2 -x)(xz+1)dx n

v

=2n
,

2x + 2 - x3 - xdx X

= 2πS:2 -X +2x2- x dy
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7. The density of a circular disc of radius 1 meter is given by the radial function

⇢(r) =
1

r(4 + r2)
,

where r is the distance from the center of the disc, and ⇢ is in kilograms per m2. Find the total mass
of the disc in kilograms.

7

Iradial)mass:Sazitrousdr

mass = Siztr rictrag dr
= Sozit urz dr
= So2 vitEry dr
=Sotirin dr

= narctan(er) .2 I !

=Harctan(r) ! !
= iCarctan(z)-arctan(o)]

=iCarctan(z) -0]

= Hoarctan(t)
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1. Find the derivative of the following functions:

1a. y = (e2 + 5x)3

1b. y = ex
2+(lnx)2

1c. y = xarcsin(x)

1

power rulet chain

y=3)+5x)2 . 5

exponential + chain + power x2 + chain + In

y= eX+ ((n(x))2
· (2x + 2((n(x))! ·b)

logarithmic differentation

y = arsin(x)
. In (x)

Y Y= 1+xz (n(x)+ arcsin(x)

y' = (xarcsin()[11x2 In(x) + * arcsin(x)]



10360 Extra Review Exam01 Name

2. The slope of the graph of y = f(x) is given by

5� 9xp
16� 9x2

.

Find a formula for f(x) if the graph passes through the point (0, 2).

2

initial value problem
g5dx
=Sad
=SE HX-9x(16-9x2"2dx

power-sub
= Sarcsin(x):* -9116-9x2)" I : to +

f(x) = Sarcsin(x) + 116-9x2)" + c

f(o) = Sarcsin(0) + (16)"2 + c

2 = 5(0) + 4 +C

-2= C

f(x) = Sarcsin(X) - 116-9x2)"2-2
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3. Consider the solid whose base is the finite region between y = x2, y = (2x � 1)2, and y = 1. If the
slices perpendicular to y-axis are square, find the volume of the solid.

y

x0

3

V = SaA(y)dy y=X

A(y) = b2
= (M -(+ ]) 1/1/%

**

y= (2x
-13

V = S,(n+M - z)dy a

=Sy- Ey y =x
=
= m = X

= S.3 y = (2x
- 1)]

=
-M + 1

=X
= Sin(3y1)"dy 2

=Say-b x== (2x - 1)

x2= 4x2-4x + 1
= [V-6 .],

a 0 = 3x2-4x + 1

= h(z - 4 -( - 4(193)]0 = (x -1)(3x
- 1)

X = 1
, 5

=+ (* - 4 - 5 - 4/1/9)3] y = x2 = (5)
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4. Consider the solid whose base is the finite region between y = x2, y = (2x � 1)2, and y = 1. If the
slices perpendicular to y-axis are triangles of height y2, find the volume of the solid.

y

x0

4

V = SaAly)dy
= Siebhdy h

b

=S(d
=S3 dy

= [3.-],
=G( -1 - (5)H)2)]

= -( - 7- (49)52-243]
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5. Consider the solid whose base is the finite region between y = x2, y = (2x � 1)2, and the y-axis. If
the slices perpendicular to x-axis are semi-circles, find the volume of the solid.

y

x0

5

v(x) =SaA(y)dy

=Sirdy
=SinEdy
= Sazπ(π(3x- 12)dy

=Sind(
=S,1342-1dy

=Si94-by
+ 1 dy

= (Ey- b .- +y]/

=2π( - 4 + 1 - 50 + 4)19)3k-]
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6. A 50 meter long 100kg uniform chain is dangled from the top of a 200 m building. What is the work
done to spool the chain to the top of the building? What is the work done is only 30 m is spooled to
the top with the rest left dangling?

6

-8

↑W = densityvolumegravitydisp.
158

(a) DW = 1188) Dy . 10 -

Y

w = 9
.

"20y dy

= 10y2 / 50

= 10(2500

= 25 000

· (b) Wupper 201 dy
= 10x2130
= 101900
= 9000

x
displacement

Wower =S20 .30 dy
= 600y138
= 600(20) = 12000
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7. A conical tank of radius 3 meter and height 8 meter is filled with water to the depth of 5 meters.
Find the work done to pump all the water out from (a) the top of the tank and (b) a sprout with
opening 4 meter above the top of the tank.

7

3m -8 (a) AW = density : volume
· gravity: displace .

~
mam

AW =(1000) (ntr2) - 10 - 18-y)
- 8

=

w = S , 10000 (y)2 (8 -y)dy

= 10000 98"-Ydy

=10000

(b) add spout = displacement + 4

W = S. 94 : 10000Y (12 -y) dy

= 100009 1242- ydy
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8A. Consider the finite region bounded between y = x2, y = (2x � 1)2. Find the volume of the solid
generated when this region is revolved about y = 1.

y

x0

8

washer : V=SR-r)dr
v = S, (( - 12x - 14)2- (1 - x4dx E

"i"
x== (2x - 1)

x2= 4x2-4x + 1

0 = 3x2-4x + 1

0 = (x -1)(3x - 1)

X = 1
, 5
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8B. Consider the finite region bounded between y = x2, y = (2x � 1)2. Find the volume of the solid
generated when this region is revolved about x = �1.

y

x0

9

Shell :V = SaZirhax
&

V=S2π(x- c -11)(x- 12x-1d

=S, (x+ 1)(x- (2x - 14dy "
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8C. Consider the finite region bounded between y = x2, y = (2x � 1)2. Find the volume of the solid
generated when this region is revolved about y = �1.

y

x0

10

washer : V=SIR"-rYdx
v= Si, ((x- c x))2- ((2x - 12- c-x)2dx

= S,(+-(12x-+d
,
III
R

G
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9. Find the volume of the solid when the area under the graph y = e2x for 0  x  1 is revolved about
the line x = 2.

11

Shell : v= S.Zirhdy
e -

W
v = S,2π(z -x)(e[x)dx
=2πSilz -x)e2

"

dy
2x

u = 2 -X du = e

du = -dX v=+

= 2π((2 -x) -ze* 16 +Ste
*dx]

= 2π(z(2 -x) + he2)) !

= 2π(ze+ fe-1 -+)

= 2π(e-)


