MATH 152
Week in Review

EXAM | Review
(5.5 through 7.2)
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- ¥ =
Compute / rsin(m — °) dx
1]

(a)
(h)

()

(d) 1

{e)

a2

3

1

sin /T

— correct

Rewrite : f(;/ﬁ sin(m — x?) (xdx)
Id fand g’ f = sinx
° f i g = T — xz
° g,_ gl — _Zx
° g —_

u=m—x>
u-sub du = —2xdx

= xdx = —%du

complete substitution f f

for the limits

f;f(x)dx = — fbaf(x)dx

Evaluate the integral:

fosinu(—ldu)
T 2
=2 [Tsinudu
270
=%[—cosu]g

=%[_

cos T + cos 0]

=1
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>

Compute / zIn(z?) dz.

(b) Ind
(c) 4lnd4 -3

I 'I —
(d) >

(e In16 — 2 — correct

u—sub:u=x? =du=2xdx
=iflnudu
=i[uln|u|—u]+C

=i[lenx2 —x?]+C
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Which of the following integrals gives the area of the region hounded by the curves x = y* and
r=6—y?
- ) Plot
(a) 6 —y—y)dy correct .
o —3

2
(b) / (y* — 6+ y)dy
J s
g
(e) / (6 —r— )dy
J4
0
(d) / (VT — 6+ z)dy
Ja

g9
(e) / (6—y—y?)dy
o4

Slice

A(===)=[(6 —y) — (yH)]dy
Intersections

6—y=y>

yi+y—-6=0
y—2)y+3)=0

y = —3,2

Area between curve
2 2
Jo,(6 —y —y®dy
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The region bounded by y = ¢* and the r-axis on the interval [0,2] is rotated about the r-axis. Find

the volume of the resulting solid.

(a) —
v2
*—('2

P =
[}]_J T

(c) ';L'ff’ —1) + correct

R r3 .
d) —(e*—1)
(d) ]

(e) 2m{e! — 1)

Plot

Slic

VAl = n(e¥)?dx
me*dx

limit

dx € [0,2]

Volume

foz me?*dx

1
= nl—ele
2 0

=—(eM -1

2

2 4
/
1 0

b
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Consider the region bounded by the curves » = y* — 2y and the y-axis. Which of the following
represents the volume of solid formed when the region is rotated about y = 47

2
(a) / 2my(y* — 2y) dy
S0

2
(b) [ 2my(2y — y°) dy
S0

2
(e) [ 2m(d — y)(y* — 2y) dy
H10

2
(d) [ w(y — 4)(4y* — y*) dy
410

2
() [ (4 — y)(2y — v2) dy
S0

+— correct

A ‘
Plot N,

Slice 09— 503 Wy

dy,

2my

) —gty)

V( ) =2rn(4—-y)(0—[y*-2yDdy
limit

dy € [0,2]

Volume

foz 2m(4 — y)(2y — y*)dy



n MATH 152 | Week in Review

_ . ) ) T
Consider the region bounded by the two eurves y = cosz, y = sin r and the two lines » = 0 and r = —.
Which of the following represents the volume of this region being rotated about the line = = —17

i’_
(&) / 2a(x 4+ 1)(eosz —sinx)dr + correct C
- “ Plot D

W0

' 2x(z + 1)(sinT — cosx)dr

11'_
0
x 0.5 4
(c) /'1 2n(z + 1)(cos r — sinz) dx /
J-1
(d) /TEI[T + 1)(cos® = — sin® z) dx Slice I 05 05
Jo
T _ ,
(e) / m(eos® © — sin® ) dx
S0 (x)
T dx
V() =2n(x —(—1))(cosx — sinx)dx
limit
Y[
dx € [0, —]
4
Volume

fT[/‘l-

0 2(x + 1)(cosx — sinx)dx
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Find the area of the region determined by the eurve f(r) = rsinz and the r-axis on the interval [0, 7]

fa) 1
(h) = correct T .
N x sin x|dx
i Jy b sinx
@ r1 = [, xsinxdx
le) —m u

u-—--L1 AT E-—--7
X Sinx

+

Sin x

/Differentiate
—_

-J

= —[xcosx]|§ + f:cosxdx
—[m cosm — 0]F + [sinm]]
T

COosS

Integrate |
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Which of the Fullﬂmn_g__, integrals gives the volume of the solid obtained by rotating the region hounded

by y =5 — z° and y = 1 about the r-axis.

fajr/_ 1—(5—2%)%)dr
/. )
(b) r/_f-i—-rz‘_lzdz‘

J 2
(c) 2 /:L-L—: Jdr

(d) 7 /([J—Jw 1) da

(e) 27/ r(r? — 4)dr
J_2

4— correct

Plot

Slice

) =n(5 - xz)zdx — (1)?dx
[(5 — x?)? — 1]dx

vl

Limit

5—x2=1 =>x*=4 =x=42
dx € [—2,2]

Volume

2, ml(5 — x?)? — 1]dx
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Find the volume of the solid obtained by rotating the region bounded by r = y* and » = y* around

the y-axis.

[y
[=]

[y

|r1&”7|f~‘f‘ SERSERAE

4

correct

Plot

Slice

A = =
P Ay

g :@y—ady

2 0 02 04 068 08 1

V(=) = n(y*)*dy — n(y3)?dy

nly* — y°ldy
Limit
y2=y3 =x=0,1
dy € [0,1]
Volume

[, n(y* = y®)dy

= w[tys -1 7]1_n[1 -z
STy Y o s 71 35
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An ideal spring has a natural length of 10 meters. The work done in stretching the spring from 14
meters to 18 meters is 24.J. Determine the spring constant k.

1.
(a) k==N/
(a) 5 N/m

(b) k= %N;’ln F(x) — kx

(e) k= 1-_‘\',.-"111 + correct dW = F(X)dx = kxdx

(d) k=3N/m Work done from x, to x; (from resting length)
{e) k=6N/m

W = f;:)l kxdx = %kxlz — %kxg

Work done from 14 to 18 (spring length)
Work done from 4 to 8 (from resting length)

24 == k82 — - k42
%{ 2
=£(8-4)(8+4)
=§4-12 = k24

k=1
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A 90 ft cable weighing 10 1b is hanging down the side of a 200 ft building. How much work is required
to pull the rope 30 feet up the side of the building?

‘}“ ‘:”E'E ?'E]  Step 1: plot a graph in the coordinate system (weight vs length)
() Lol Ie-1D — .
(e) 250 ft-Ib  + correct * Setthe tOp of the rope = 0 Awelght(F)
(d) 300 ft-1b 10 . __ )
(e) 50 fi-1h { F 10
=|—=]x
| - \90
0 X 90

* Step 2: Slicing the cable by dx segment and consider a segment at
location x (to be lifted by x )
* Find the weight of rope with length x (=force, F)

 F(x) = %x
* Step 4. Find the work done by lifting a cable at x by the length of dxfts.
e dW = F(x)dx = [%dx] X = %xdx
. Step 5. Find the total work by integrating dW

. f90 1 1 1 [Xz]gg
60 9 2 9
l 1[902 602] _ (90-60)(90+60) _ 9(30-20)(30+20) _ 9-500 — 250
2 9 29 2-9 2-9
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The solid S has a triangular base with vertices (—1,0), (1,0), and (0, 2). Cross sections perpendicular
to the r-axis are squares. Find the volume of S.

4
(a) 3
(h) 5 +— COTTE: Plot = —2x+2
ﬂ‘.l,:lI t y=2x-|—2 y
e 3 —
(d) ;
C 3
(e) E .
“ 3 Slice dy
2-y) y-2
2 2
2-y) y-2
2 2
V(@D = (v - 2)%dy
limit
dy € [0,2]
Volume

S = 2)%dy
=2y - 2)°13
~[0 — (2]

w | oo
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1

[:'UlupurD/ arctan rdr.

Jo
|

(a) —— =In2 <+ correct

T

(b) — _In2

e) 1 —=In2
(e 5

F

(d) 1 —In2

(e) —
|

Evaluate [tan™!x dx by the tabular method
Hint: [tan"txdx = [ 1-tan" 1 x dx

ULl ATE—v
tan 1x 1

1 — — 1 x
JotanTtx = [xtan"'xlg - [

= [xtan™1x]§ — % [In(1 + x2)]3 (u-sub)
= (tan™'(1) = 0) = >(In2 — In 1)

=2 _ZIn2
4 2

€ Integrate

<:Differentiate
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1.2
T
Evaluate / ?cin‘.

Jo E

UL 1 AT E-—-

a) 2— ; +— correct 2 x
_ X< e
(h) ——2
=
3
)1 —-
ic) -
N —
(dy 1-= 2 o
e L] ]
= [
1 - =
|:E";| 1-— E E '?f
@ r=
e =
(]

1 2
Jy %dx = [—x2%e™* — 2xe™* — 2e7*];

=(—e1—-2e71-2e71)-(-2)
=2 —5e7!
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. D . . LT _ .
(10 points) Consider the solid whose base is the upper half of the ellipse — + 7 1. Cross sections

7 7

perpendicular to the y axis are semicircles. Find the volume of the solid.

Plot
Slice | -
- \ Idyz
AY) =2 x()]
2 2
/=516 (1) ay = n(1-2)ay
limit
dy € [0,3]
Volume

fS8n(1-2L)dy

_ 1 3 3
—877:[:)7 27y ]0
= 8rr[3 — 1]

= 16m
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(10 points) A hemispherical tank has the shape shown below. The tank has a radius of 10 meters with
a 2 meter spout at the top of the tank. The tank is filled with water to a depth of 7 meters. The
weight density of water is pg = 9800N/m®. Suppose we want to find the work required to pump the

water through the spout

2

1_2 — (102 _ xZ)

-2 dx

V (V107 —x ) = nrédx

= m1(10% — x?)dx

The tank shown is full of water. Find the work required to pump the water
out of the spout. (Use 9800 N/m3 as water density)

Step 1: plot a graph in the coordinate system (tank shape vs depth):
Set the top of the tank =0

Step 2: Slicing the tank by dx height (Set the top = 0) and consider a
slab at location x (to be lifted by x )
* Find the volume of the disc at x
e dv=m(10% — x?)dx
Step 3: Find the weight of water within the disc (=force, F)
* water weight = (water volume)x(weight density)
« dF = pdv =9800m(10% — x?)dx
Step 4. Find the work done by pumping the water disc dF |b by a
length of x + 2fts (due to spout).
o dW = (dF)x = [9800m(10% — x?)dx](x + 2)
=98007(10% — x?)(x + 2)dx
Step 5. Find the total work by integrating dW (Limit ?7?)
W =9800m [, (10% — x*)(x + 2)dx
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e . Y ) 53
(7 points) Compute / e dr

Rewrite

[x5e* dx = [ x3e* (x2dx)

u —sub

u=2x3=du=3x%dx = x%dx= %du

[x3e*’ (x2dx) = [ue¥ (% du)
= gfue“du

:%[ue”—eu]+C

1 3 3
=-x’e™ —e +C

Evaluate [ xe*dx
u----Logarithmic, Inverse trigonometric, Algebraic, Trigonometric, Exponential----v'
X e*
u'--1 e*--v
Jxe*dx = xe* —[1.e¥dx
[uv'dx = uv — [u'vdx
=xe¥—e*+C
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(13 points) Consider the region § bounded by the curve f(z) = e, y-axis, and its tangent line at
r=1

(a) (2 points) Find the tangent line to the curve f(zx) = €® at (1, ).
(b) (3 points) Find the precise area of the region 5.
(¢} (4 points) The volume of the solid obtained by rotating 5§ about r = 2. Do not evaluate!

(d) (4 points) The volume of the solid obtained by rotating S about y = 5. Do not evaluate!
(@m=f'(1)=e
Pt-slopeEq:y —e =e(x — 1)
y =ex

(b) Plot

fol(ex —ex)dx = [ex — gle

(c) Plot
Slice

1

' (-9-a-0 =51

(x)

ddx

V() =212 —x)(e* — ex)dx
limit

dx € [0,1]

Volume

fol 2m(2 — x)(e* — ex)dx
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{d) (4 points) The volume of the solid obtained by rotating 5§ about y = 5. Do not evaluate!

Plot

Slice

,e}
5 (X)/

V(@ ) =n(5 — ex)zdx — (5 — e¥)?%dx
n[(5 —ex)? — (5 — e*)*]dx
Limit

dx € [0,1]
Volume

[ 7l(5 — ex)? — (5 — e¥)?]dx

[/

o

<D




n MATH 152 | Week in Review

We have a cable that weighs 2 Ibs/ft attached to a bucket filled with coal that weighs 750 Ibs.
The bucket is initially at the bottom of a 500 ft mine shaft.
Determine the amount of work required to lift the bucket to the midpoint of the shaft.

500

Step 1 : plot a graph in the coordinate system (Cable weight vs length)

e Setthe top of the rope =0
Weight(F)

Step 2: Slicing the cable by dx segme(P]Jt and corsider a segwé)nt at location x
(to be lifted by x )

* Find the force at x =[weight of rope with length x]4+[Bucket weight]

e F(x)=2x+750

Step 3: Find the work done by F(x) over [x, x + dx]

e dW = F(x)dx = [2x + 750]dx
Step 5. Find the total work by integrating dW for dx €[portion of the cable
lifted]

* [portion of the cable lifted]= [0,250]

.« W= [°[2x + 750]dx

= [x? + 750x]520 = [500% — 2502] + 750[500 — 250]
= (500 + 250) (500 — 250) + 750[500 — 250] = 2 - 750 - 250
= 375000
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