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The volume ¥ of & cone is incressing et 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 increesing st 1/2
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 1t§ bcse?
' B). At the instant when the redius of the cone is 3 units,
" what is the rate of change of its height h?
'C) At the instant when the radius of the cone is 3 units,
what is the instsntaneous rste of change of the ares of

its base with respect to its height?

o Gl #L  Ch 4
Category =6 ' '
~ A) Apoint moves on 8 hyperbola  3X2-¥ =23 gp that its
y-coordinate is increasing &t & constant rate of 4 ynits per

- . second. How fast is the x-coordinate chenging when x=47
B) -~ For what velues of k will the line 2x + Sy + k = 0 he normal

t0 the hyperbola 3x2- 32 =23 |




" CalculusBECh 4  Category Problems
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Category =7 o
A tank with a rectangular base and rectangular sides is to be open
at the top. It is to be constructed so that its width is 4 meters and
" its volume is 36 cubic meters. If building the tank costs $10 per
square meter for the base and $5 per square meter for the sides,
what is the cost of the least expensive tank? Jﬁ'sﬁﬂ.
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Category =g . =~ . (h. ¢
Consider the function. &x) = x*° +4x13 on-g<x<8

A)  Find the coordinates of all points at which the tangent to the

_ curve is a horizontal line. '

B) Find the coordinates of all points at which the tangent to the
. curve is a vertical line. . :

C) . Find the coordinates of the points at which the cbsolufe max

and absolute minimum occur. '
D) For_ what values of x is this function concave down
B) Graph. -8¢x<8

" - Cotegory *8  ChY
- A function f is continuous
f(-4) = 8, f(0) =0, f(2) = 2,

have these properties:

on the interval (=e°, ov) such that:
f{4) = 4 The functions ' and f~

X |-yex<o| x=o |o<x<z| X=2z |2¢X<¥ R=4) AX>%
£ - U - o + % -
-(-”/ + w - 0 -+ U -+

A) what are the x-coordinates of all absolute max and abx min pts

of f on the interval [-4,4] Justify
B what are the x-coordinates of all points of inflection of f on

~ the interval [-4,) Justify
. C)  Sketch |
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‘ Category =7 = Ch & | ‘ o

: A Tectangle ABCD with sides paraliel to the coordmatei gxes is

inscribed in the region enclosed by the graph of ¥= -4x2 +4 ang

A the x-axis, : . -

' A) Find the x and y coordinates of C so that the area of
rectangle ABCD is & maximum. . '

B) The point C moves along the curve with its x-coordinste
increesing st the constant rate of 2 units per second.
Find the rate of chenge of thas area of rectangle ABCD
when x = 1/2 -

g ’ ’ N '
@ Cetedory #2 Ch ¢,
a -

Find the equatibn in point-siope form of the lines (there are
two) through the point (579) which is tangent to the greph of
y =x2

Cateqory ¥2 Ch. 4

Find the equation in point-slope farm of the tengent Hr%e to the
graph of _ ' :
Y =3x2 +4x-6 which is paralle] to the ling 5x -2y -1 = 0

, -Cateqoru =4 Lh Y _
"A particle moves on the x-axis in such a way that its position
8t time t is given by x(®W =(2t-1) (-1)2

A) At what time t is the particle at rest?

B During what interval of time is the particle moving -
left?  Justify. , :

C) At what time during the intervel found in (b) is the
particle moving most rapidly (speed = frelocity| )
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A softhall diamond has He SA&/D.L ofa square w/;/z ;{d;sééﬂf
loug. IF 2 player is rawnving frou sSecond base To Thir ase

| A . Foam
d of 24 FH/ec. At what rate s ber Jisiamce
fmj{f(pp/aﬁfz ﬁ/zazvjmj L hom She 1S 20/2‘. Logu 7Hird ©
A Spherical swowball s me/%mﬁ and 1he radius s decreasi
ot 4" constant rate c/vmj/)vﬁ to 127 te 87 i 45 peem -

How 7%57[ was fhe Volurme ch@im; when radiis uas /.Oj/ 2
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Category *3 S i

If y=Y2x2-1 | then the derivatives of ¥ with respect to
x? is
If ¥=3x2+x 'then the derivative of y with respect to x
is ‘

Category *8 Ch.4%

8 .6
b3

Determine the following about the graph 7 x3

A) IT the graph symetric to
1) The x-axis '
2)  The y-axis
3. The origin

B) Find the x-coordinaates of each point at which y is
a8 local max and local min. Justify.

C) Find the x-coordinates of each point of inflection
Justify. '
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A conical reservoir has a depth of 24 feet a.nd a circular top of
radius 12 feet.

Itis being filled so that the depth of water is increasing at a
constant rate of 4 feet per hour.

Determine the rate in cubic feet per hour at which water is
entering the reservoir when the depth is 5 feet. '

@~ Cm‘ngry 7 4 | ’

. Y
Acrectangle PORS is inscribed, as sketched, A

in the region between the X-axis and the.pan Q P

of the graph y = cos4x

o A

- T
<X<—
8

* Determine the coorvdiﬁazes of P for which
the perimeter of PQRS 1s a maximum.

@ (’ijuqm'y # 1, Ch &.

Given the function f defined by flx)=x>-x?-4x +4 .
(a) Find the zeros of f.
(b) Write an equation of the line tangent to the graph of f atx =-1.

(c) The point (a, b) is on the graph of f and the line tangent to the graph at (a, b) passes through the
point (0, -8) which is not on the graph of f. Findthe valuesof a and b.




