
1.) Us e any method to differentiate the following functions. Y o u  need not s implify  an-
swerS.

a.) y  7  sec 3,r
x sin x

b.) ( x )  = 1 + tan x

e.) f  (x) =  \ I  1 + +  V3 —d.) g(x )  =  x
3  C O S  
x
2
f.) y  =  c ot
5 ( s i n
3  
( 1 0 x
5
) )

2.) Der ive a formula for the measure of angle 0 as a function of x in the
given diagram.

3.) Le t  f  (x) =  x (x  — 5)
4
. a.) Solve f ( x )  =  0 for x.

Ix) Solve f " ( x )  =  0 for x.

4.) Consider the function f  (x) =  1 — x
2
/
3  o n  t h e  
i n t e r v a l  
[ - 1 ,  
t ]

Show that f ( 1)  =  f ( - 1 )  =  0 , but that 1 ( x )  is never zero on the
interval [-1, 1]. Ex plain how this is possible, in view of Rolle's
Theorem.

c.) f  (x) =  (
3 x  +  
7 ) 5 °

7x — 9)

{  - -
X
2  
i
f  
—
1  
<  
x  
<  
0

5.) Le t  f  (x) =
s
2  
(
x  
— 
1
)  
,  
i
f  
0  
< 
x  
< 
2  
.

a.) Sketch the graph of f  .
b.) Show that f  satisfies the conditions of the Mean Value Theorem ( mv T )  over the

interval [0, 21, inc luding special attention at x =  0, and determine all values of c guaranteed
by the MVT .

6.) Find all points (x, y) which are equidistant from the three given points (0, ) ,  (4, 0),
and (3, 2) .

7.) Derive an equation of the line tangent to the graph of y  =  x2 + 3 a t  x  — 1

8.) Der iv e equations of  all lines which are tangent to  the graph of  y  =  —7 — x
2  a n dpassing through the point (3, 0)

9.) Assume that a baseball is projected direc tly  upward from the ground with an in it ia l
velocity of 112 ft./sec. Assuming only that the acceleration due to gravity is —32 ft./sec .
2derive equations for the height of the ball above the ground after t seconds and the velocity
of the ball after t  seconds. W h a t  is  the velocity of  the ball after  t  I  sec., t  =  2 sec.,
and t  ,  3 sec. ?  A t  what t ime does the ball reach its  max imum height ? Wh a t  is  the
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maximum height ? I n  how many seconds does the ball strike the ground ?
ball's velocity as it  strikes the ground ?

10.) A  spaceship is traveling ( left to  r ight)a long  the curve y  =. 3 cos x
released from the spaceship at  x  =  — and travels along a line tangent to3
y = 3 cos x

towards the x-axis.
a.) A t  what point x  will the object strike the x-axis ?
b.) A t  what angle 0 will the object strike the x-axis ?
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The following problem is for recreational purposes only.

11.) Assume that you have three boxes labeled and filled with fruit. One box contains
APPLES only. One box contains ORANGES only. One box contains APPLES and OR-
ANGES. Unfortunately, ALL of the boxes are labeled incorrectly. Explain how to correctly
relabel all of the boxes by (without peeking into any box) selecting exactly one fruit from
exactly one box.

2

What is the

An objec t is
the graph of
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Thanks to Dr. Kouba

1.) Assume that y  is a function of x. Compute y' =
simplify y
1 1
. )  
f o r  
e a
c h  
e q
u a t
i o n
.

a.) y  = x + x
3
b.) x  = y + y
3c.) y  = X
2 s i n  
xd.) y  s
2  
s i n  
y
e.) x
2  
+  
y
3  
=  
x
y

f.) ( x  — y)
3  =  
x 2  
y
2

g.) sin(3y) + tan
2 y  =  
c o s  
x

Folium of Descartes

The following problem is for recreational purposes only.

1

dy
dx and y" = d

2
y
dx
2

(You need not

2.) Use implicit differentiation to find the largest y-value in the "loop" o f the Folium of
Descartes, which is given by the equation X
3  +  y
3  —  3 x y  
0  ( S e e  
d i a g r a m  
b e l o w . ) .

+  + + + + + + ++ +  ++ +  + + +  + + + + + + +  + + + + ++ + + + + + + + +  + +

11.) A  horse is tethered by a rope to the corner of a small shed with a square 10 ft. b y
10 ft. floor. I f  the rope is 40 feet long, sketch the shape of the horse's grazing area. How
close can you plant flowers to the shed and keep the horse from eating them ?

1.) Assume that y  is a function of x. Compute y' =
simplify y
1 1
. )  
f o r  
e a
c h  
e q
u a t
i o n
.

a.) y  = x + x
3
b.) x  = y + y
3c.) y  = X
2 s i n  
xd.) y  s
2  
s i n  
y
e.) x
2  
+  
y
3  
=  
x
y

f.) ( x  — y)
3  =  
x 2  
y
2

g.) sin(3y) + tan
2 y  =  
c o s  
x

Folium of Descartes

The following problem is for recreational purposes only.

1

dy
dx and y" = d

2
y
dx
2

(You need not

2.) Use implicit differentiation to find the largest y-value in the "loop" o f the Folium of
Descartes, which is given by the equation X
3  +  y
3  —  3 x y  
0  ( S e e  
d i a g r a m  
b e l o w . ) .

+  + + + + + + ++ +  ++ +  + + +  + + + + + + +  + + + + ++ + + + + + + + +  + +

11.) A  horse is tethered by a rope to the corner of a small shed with a square 10 ft. b y
10 ft. floor. I f  the rope is 40 feet long, sketch the shape of the horse's grazing area. How
close can you plant flowers to the shed and keep the horse from eating them ?


