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Question 1
Let R and S be the regions in the first quadrant shown in the y
figure above. The region R is bounded by the z-axis and the \\ y=tan x
graphs of y = 2 — 2% and y = tanz . The region S is bounded by f

the y-axis and the graphs of y =2 — 2 and y = tanz .

s y=2-x
(a) Find the area of R. ® S
(b) Find the area of S. 9 x
(c) Find the volume of the solid generated when S is revolved \

about the z-axis.

Point of intersection

2 — 2% = tanz at (4, B) = (0.902155,1.265751)

A 92 ) e
(a) Area R = f tanz dx + f (2—2%)dz =0.729 L+ Timits
0 A .
3:4 1:integrand
or
B 1 : answer
_ N3 e _
Area R fo ((2 Y) tan y)dy 0.729
or
2 A
_ 3 3 _
Area R —j; (2 -z )d:v - j; (2 —z° — tanx)d:v = 0.729
4 3 1 : limits
(b) Area S = j; (2 -2 — tanz)dz = 1.160 or 1.161 :
3:4 1:integrand
or
1 : answer
B 2
_ -1 /3 g
Area S = fo tan~ly dy + fB 2 — )3 dy = 1.160 or 1.161
or
Area S
2 B
_ N3 g N3 -1
= fo 2—y)/"dy fo (2-y) tan~"y ) dy
= 1.160 or 1.161
A o
_ 3\ 2 1 : limits and constant
(c) Volume = TFJ; ((2 z®)" — tan :E)dx

3:4 1:integrand
= 2.6527 or 8.331 or 8.332

1 : answer
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Question 1

Let f and g be the functions given by f(z) = e and g(z) = Inz.

(a) Find the area of the region enclosed by the graphs of f and g between z = % and z = 1.

(b) Find the volume of the solid generated when the region enclosed by the graphs of f and ¢ between
T = 1 and z =1 is revolved about the line y = 4.

(¢) Let h be the function given by h(z) = f(z) — g(z). Find the absolute minimum value of A(z) on the
closed interval % <z <1, and find the absolute maximum value of h(z) on the closed interval

1
5 < z < 1. Show the analysis that leads to your answers.

! ; 1: 1
(a) Area = fy (¢" —Inz)dr =1.222 or 1.223 ) integral
2

1: answer

1 . . 1: limit d tant
(b) Volume = ny((él _ lnx)l _ (4 et )2 )dfl] 1mits and constan
2 2 . integrand

= 7.5157 or 23.609 < —1 > each error

4 Note: 0/2 if not of the form

k‘f:} (R(z)* — r(z)® )da

1: answer

1: considers h'(z) = 0

(©) W) =f)-g@)=e -2 =0

s — 0.567143 \ 1: identifies critical point

and endpoints as candidates

1: answers

Absolute minimum value and absolute

maximum value occur at the critical point or

at the endpoints. Note: Errors in computation come off

the third point.
h(0.567143) = 2.330

h(0.5) = 2.3418
h(l) = 2.718

The absolute minimum is 2.330.

The absolute maximum is 2.718.
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Question 1
Let R be the region in the first and second quadrants bounded above by the graph of y = " 20 5 and
+x

below by the horizontal line y = 2.
(a) Find the area of R.
(b) Find the volume of the solid generated when R is rotated about the x-axis.

(¢) The region R is the base of a solid. For this solid, the cross sections perpendicular to the
x-axis are semicircles. Find the volume of this solid.

20

" =2 when x =13 1 : correct limits in an integral in
X (@), (b), or (c)

3 .
(a) Area = J ( N 2) dx=379610r37962 | 2: { 1+ Integrand

a\1+ x2 1 : answer

3 2 .

2 :int d

() Volume =7rJ. ([Az) —22]dx=1871.190 3:{ S
S\ +x 1 : answer

(c) Volume

NIR

2 dx =174.268

3 2 Vs
J' _ZD " 3:{2.mtegrand
1+ x2 1 : answer

oo|§

-3 l+x
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Question 2

Let R be the region in the first quadrant bounded by y
the x-axis and the graphsof y =lnx and y =5 —x,
as shown in the figure above.

(a) Find the area of R.

(b) Region R is the base of a solid. For the solid,
each cross section perpendicular to the x-axis is

a square. Write, but do not evaluate, an 0
expression involving one or more integrals that
gives the volume of the solid.

(c) The horizontal line y = & divides R into two regions of equal area. Write, but do not solve, an equation

involving one or more integrals whose solution gives the value of k.

Inx=5-x = x=2369344

Therefore, the graphs of y = Inx and y = 5 — x intersect in
the first quadrant at the point (A4, B) = (3.69344,1.30656).

@ Area=["(5-y-¢)a
= 2.986 (or 2.985)

OR

A S
Area =J'l lnxd.t+L(5—x)dx
= 2.986 (or 2.985)

(b) Volume = j'l"{ln x)? dx + ji(s - x) dx

(c) j:(s —y-¢)dy= % 2.986 (or % 2.985)

3:

1 : integrand
1: limits
1: answer

2 ! integrands
1 : expression for total volume

1 : integrand
1: limits
1 : equation
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Question 5

Let f(x) = 2x* — 6x + 4 and g(x) = 4005(%7”). Let R be the region
bounded by the graphs of f and g, as shown in the figure above.

(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
horizontal line y = 4.

(c) Theregion R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is a square.

2

P

0

S~—"2\0

Write, but do not evaluate, an integral expression that gives the volume of the solid.

X

@) Area = [[g(x) - f(x)]dx
_ f: [4cos(%x) ~ (242 -6x+ 4)] dx

3 2
= 4-isin(£x)— 2 332 4 4x
b4 4 3 0

_16 (16 _ _16_4
== (3 12+8)- 3

(®) Volume = xf (4~ £(x)* - (4 - g(x))*] s

= nJ:[(4 —(2x* - 6x + 4))2 = (4 - 4003(%1'))2] dx

(¢) Volume = Ioz[g(x) - fT dx

= '[.2[4005(%3:) - (2x2 - 6x+ 4)}2 dx

0

4:

X

y

1 : integrand
2 : antiderivative
1 : answer

2 : integrand
1 : limits and constant

1 : integrand
1 : limits and constant



