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Question 1

20
1+ x

Let R betheregionin thefirst and second quadrants bounded above by the graph of y = and

2
below by the horizontd line y = 2.

(@ Findtheareaof R

(b) Find the volume of the solid generated when R is rotated about the x-axis.

(c) Theregion R isthe base of asolid. For this solid, the cross sections perpendicular to the
x-axis are semicircles. Find the volume of this solid.

1202 = 2 when x = £3 1: correct limitsinanintegral in
o (@, (b). or (<)

3 N
(8) Area= J ( 0__ 2) dx = 37.9610r37.962 | 2: { 1:integrand

-3\1+x 1: answer

3 > .
2:int d
(b) Volume = ﬂJ [(%) - 22} dx = 1871190 | 3: { egran
g1+ X 1: answer

3 2 -
V3 1( 20 2 : integrand
== = - 3:
(¢) Volume 2j_3(2(1+ v ZD dx {1:anSNer
3 2
:EJ ( 20 —2) dx = 174.268
8 ) \1+x
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Question b

Let f(x)=2x* —6x +4 and g(x) = 4cos(%7zx). Let R be the region

bounded by the graphs of f and g, as shown in the figure above. ’3
4

(a) Find the area of R.

(b) Write, but do not evaluate, an integral expression that gives the
volume of the solid generated when R is rotated about the z

X
horizontal line y = 4. 0 S~———"2N\

(¢) Theregion R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is a square.
Write, but do not evaluate, an integral expression that gives the volume of the solid.

2
(a) Area = .[0 [g(x)— f(x)] dx 1 : integrand
2 4 : 4 2 :antiderivative
= f [4008(1)&') - (2)(,'2 —6x + 4):| dx 1 : answer
0 4

3 2
= 4-isin(£x)— 2i—3x2+4x
/4 4 3 0

_16 _(16 _16_4
== (3 12+8)—” 3

(b) Volume = ﬁj()z[(4 — f(x))* - (4- g(x))z] dx 3 { 2 : integrand

2 5 " | 1 : limits and constant
2 2 T

- ﬂj {(4 (26 6+ 4)) - (4 - 4cos(zx)) } d

0

2
(¢) Volume = -[0 [g(x)—f ()c)]2 dx ). 1 : integrand
5 ) 1 : limits and constant
= J [4cos(£x) - (2x2 —6x + 4)} dx
0 4
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Question 5

The inside of a funnel of height 10 inches has circular cross sections, as shown in the figure above. At height 4,

the radius of the funnel is given by » =

(a)

20

Find the average value of the radius of the funnel.

(b) Find the volume of the funnel.

1 (3 +h ) where 0 < /4 <10. The units of » and 4 are inches.

(c) The funnel contains liquid that is draining from the bottom. At the instant when the height of the liquid is

h = 3 inches, the radius of the surface of the liquid is decreasing at a rate of % inch per second. At this

instant, what is the rate of change of the height of the liquid with respect to time?

(a)

(b)

(c)

10 1 PE 10
Average radius = IOI 3 h )dh = 200{3%1 L
1 1000 109 .
200((30 3 ) 0)‘ G0 M
Vol ’ 3+ 4 2dh T 4 6n2 + 1*) dh
oume_ﬁfo ((25) (3 22)) = 2 (o + 60 )
h5 10
3 —
400{9h+2h + 5}0
100000 22097 .
400((90+2000+ 3 )—o) T in
dr _ 1 dh
E‘zo( )dt
1 _3dh
5710 dt
dh 110 _ 2.

G- 5373 n/sec
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: integral
: antiderivative
: answer

: integrand
: antiderivative
: answer

: chain rule
: answer
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Question 3

Let R be the region in the first quadrant enclosed by the graphs of f(x) = 8x°
and g(x) = sin(zx), as shown in the figure above.

(a) Write an equation for the line tangent to the graph of f at x = %
(b) Find the area of R.

(c) Write, but do not evaluate, an integral expression for the volume of the solid
generated when R is rotated about the horizontal line y = 1.

@ f3)-1
f'(x) = 24x?, so f’(%) =6

An equation for the tangent lineis y =1+ 6(x - —).

(0 Area = [ (g(x) /() d

/2 . 3
= Io (sm(ﬂx)—Sx )dx
~ _L 4 x=1/2
—[ ”cos(irx) 2x L:o
__ 1.1
8

© 21 FF ~ (- g(0))) ds
1/2 ) 5
= 7Z'J(; ((1 - 8x3) — (1 = sin(7zx)) ) dx
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Lo

4.

1 : answer

1 : integrand
2 : antiderivative
1 : answer

[ 1: limits and constant
" | 2 : integrand
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Question 1

2
Let R be the region bounded by the graph of y = ¢**™ and the y
horizontal line y = 2, and let S be the region bounded by the graph of 3]

2
y = e**™* and the horizontal lines y =1 and y = 2, as shown above. /};\

(a) Find the area of R. 5
(b) Find the area of S. g \

volume of the solid generated when R is rotated about the

(c) Write, but do not evaluate, an integral expression that gives the ]
horizontal line y = 1. \

2
e**™* =2 when x = 0.446057, 1.553943
Let P = 0.446057 and Q =1.553943

1 : integrand

o
(a) Arcaof R = J (eZH2 - 2) dx = 0514 3: 41 limits
P 1 : answer
(b) A 1 when x = 0, 2 1 : integrand
3: 4 1:limits
2 .
Areaof § = f (ezx_xz - l)dx — Area of R I': answer
0
= 2.06016 — Area of R =1.546
OR
P 2 2 2
f (er—x - 1) dx+(Q—-P)-1+ f (er—x - 1) dx
0 Q
= 0.219064 + 1.107886 + 0.219064 = 1.546
e Dx—x2 2 2 2 : integrand
(¢) Volume = = ((e e —1) -(2-1) jdx 3:{ .
P 1 : constant and limits
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Question 1

p—

(a) Volume = I;OA(h) dh

~(2-0)-4(0)+(5-2)-A4(2)+ (10 = 5)- A(5)
=2-503+3-144+5-6.5
=176.3 cubic feet

—

(b) The approximation in part (a) is an overestimate because a left Riemann
sum is used and A is decreasing.

10
(c) jo f(h) dh =101.325338

\]

The volume is 101.325 cubic feet.

(d) Using the model, V(%) = J()h Sf(x) dx.

[4r.
pes  Ldh o dt Jy_s
_ Ldh
- [f(h) dt L:s
= £(5)-0.26 = 1.694419

av
dt

When # = 5, the volume of water is changing at a rate of
1.694 cubic feet per minute.
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: units in parts (a), (¢), and (d)

5. 1 : left Riemann sum

" | 1 : approximation

: overestimate with reason

[ 1: integral
" | 1:answer

v
:{2' dt

1 : answer



