1970 AB4
Solution

Method 1:

The combined surface area of the hemisphere and its base is

S= %(471}”2) +? =3

=dS—6 dr dr 3

18=—=6nr—= —=
dt dt dt nr

Since the height of the cone is 4 = r, the volume of the cone is V' = %nr

v _m,ZiZC:WZ (ij=3r

—;l—t—_ dt nr
At r=4, E’K =12

dt
Method 2:

3

Asinmethod 1, S = 3mr2 andso V = %n(%)z .
I

—==T
da 3 2

3 odt 6

3n

dt

1 1
dv 1 %if 1&_%5?&
n

When =4, S =48n and so %It/—zé-4-18=12
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;% &‘ 4. A moan has 340 yards of fencing for enclosing wo separate fields, one of which is © be a re

Q72 - AB %, BL3

ctangle twice as loyy
as it is wide and the other a square. The square field must contain at least 100 square yards and the rectangulir
one must contain at least 800 square yards.

(a) If x is the width of the rectangular field, what are the maximum and minimum possible values of x ?

(b) What is the greatest number of sguare yards that can he enclosed in the two tields? Justify your answer.

o.) bx + ‘-hj = 340
.z X . Y
Ax" 2z 800 = XZ R0 -
2z 2 1o
4 00 =?\.3 { Y
Since. = 2AGTEE | g5-Fxz 10 = 502X

Therecore, win of X 1s Q0 and wax of x s 50.
pa
b) A= A%+ Y

ol
A= ay + (85-%x), A02x 250

d A 3 3
Ix = Hx +<Q(85--;{x>( 1‘)
= 4y + X% - k55
= £ (11x —510)
.'.%é‘-’-‘@ when |7X=5‘O
or % = 30
CLOSED TNTERVAL TEST: x I AGO

20 || 800 +(55)°= 3835

20 || 1800 + (#5) = 3400

50 |l 5000+ ¢10) = 5100

BSOLUTE
(A MAX)

Jo The greo:test number of saxuowe \jmrds that can be
enclosed in the two +ields is S5100.
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6. A rectangle has a constant ares of 200 square meters and its length L is increasing ac the rate of 4 meters e
second,

(a) Find the width W at the instant the width is decreasing ar the rate of 0.5 meters per second.
(b} At what rate is the diagonal D of the rectangle changing at the instant when the width W is 10 meters?

Given: Lws= 200, %‘ = Uy
&) Find W when 4& = -5

dw
L% +wWiE =0

RS rwm =0 L

—lo0o + 4w
w0 = Wz=5 and L= 40

From port a?
dD _ L dw -

ADGE = AL8E + £ dW dw o -wdr

L

W oo
When wW=lo, L=20, D= IovE, | 4¥= - ()

and 'OJE%B =QQ(4)4_!D('%%.LD

dd Bo-20 |
at oV T F
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2. A rectangle ABCD with sides parallel to the coordinate axes is inscribed in the region enclosed by the graph
of y = -4x? +4 and the X-axis as shown in the figure above.

(a) Vind the x- and y-coordinates of C so that the area of rectangle ABCD is a maximum.

(b) The point C moves along the curve with its x-coordinate increasing at the constant rate of 2 units per

second, Find the rate of change of the area of rectangle ABCI when x = 5.

er\

B8 \ C (X,Y)

a) A= Jx;j:;x(—t}x‘z-vﬁ? 0<xg)

A=-%y3+8x

L S WP

I\
A 2
>

Coordinates of C: (%" , %‘»

b) %r:-=l. Find %% when xz %

Az =%x3+ Ix = %—évezkfx"-ﬁ% +-<2§(-§

%’Q' = Cap)EVR) + 3(a) = | %

o Als changing at the rate of 4 ‘“"'t%ec. .
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4. A ladder 15 feet long is leaning against a building so that end X Is on level ground and end Y is on the wall as

shown in the figure. X is moved away from the building at the constant ratce of 5 foot per second.

(a) Find the rate in feet per second at which the length OY is changing when X is & feet from the building.

{b) Find the rate of change in square feet per second of the area of triangle XOY when X (s 9 feet from the
building.

%% + (jz = IS2
d:‘.mpi(ci't Explicit
-
“ ¥ =% 5=J.z-‘l’5-x"
d d
Ix G +y Tt =0 gé_—x%%

) e
(k) +1a5¢ =0
é%:__._ﬂ% -_;-é.
d F ]

b) Implicit Explicit
A= < xﬂi A= '.";: x\’aas_xz
AL dx -2

=0 Byl = (EET & T 8
i.A.. =+ -3 L

d'bLBq (AP +a@) Al

at

-

= :‘-i(‘ﬂ-i?l§= e‘-l_

x=9 |
dA _ ap
dt 7 |
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\X 5. The volume ¥ of a cone ( = %rrr%) is increasing at the rate of 287 cubic units per second. At the instant
when the radius r of the cone is 3 units, its volume is 127 cubic units and the radius is increasing at 3 unit per

second,

(a) At the instant when the radius of the cone is 3 units, what is the rate of change of the area of its base?
(b) At the instant when the radius of the cone is 3 units, what is the rate of change of its height A7

(c) At the instant when the radius of the cone is 3 units, what is the instantaneous rate of change of the area of
its base with respect to its height h 7

ar - 3T
v
B) o= STl vhe g V=g mh
| dh jar= §m-3"h
28w =3 T-9- ¢ +4.%7r.3. % ¢ = h
24 _ dh
3 T dt
Ih
= = 7

H
i
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5. The balloon shown above is in the shape of a cylinder with hemispherical ends of the same radius
as that of the cylinder. The balloon is being inflated at the rate of 261 cubic centimeters per minute.
At the instant the radius of the cylinder is 3 centimeters, the volume of the balloon is 1447 cubic
centimeters and the radius of the cylinder is increasing at the rate of 2 centimeters per minute.
(The volume of a cylinder with radius r and height 2 is nrr2h, and the volume of a sphere with

radius r is g— 7rs.)
(a) At this instant, what is the height of the cylinder?

(b) At this instant, how fast is the height of the cylinder increasing?

] av
Given: g = 2blT s

Ve 44T and -g%:;l when r=3
d.:) Find h when r=23
V = T{’r’lt\ + %'ﬂ'l"s:’ 44T =91£\. + %—"Tr(l7> =

ITh = o8 = h=/2 when rF=3

dr a\ 4
) —0%-‘: Trra%%-i—rrh(ar)a'{ + %—(SWr)ZE

;Y

26T = 97 48 + T2} (W)(R) + 4 (9T 2

>

dh__ h
Im 35 = 457 =>~3%——5

m
so ks ’lncreasfma 5 CM/M when r=3
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The figure below represents an observer at point A watching balloon B as it rises from point C.
The balloon is rising at a constant rate of 3 meters per second and the observer is 100 meters
from the point C. B

0ot D =x"

/j" 5\0\[3 X:WSD‘I)’ x y
A ¢

a. Find the rate of change in x at the instant when y = 50. 100

b. Find the rate of change ion the area of right triangle BCA at the instant when y = 50 .
¢. Find the rate if change 6 at the instant when y = 50.

o) Y=oy O Am@=T>
- NS - 0tan 8=

N2 5= 7(9)(3) 00 28 - § d@ %ﬁg

e 0 <255é‘>'*’=d‘t




