WeBWorK demonstration assignment

The main purpose of this WeBWorK set is to fa-
miliarize yourself with WeBWorK.

Here are some hints on how to use WeBWorK ef-
fectively:

o After first logging into WeBWorK change
your password.

e Find out how to print a hard copy on the com-
puter system that you are going to use. Print
a hard copy of this assignment.

e Get to work on this set right away and answer
these questions well before the deadline. Not
only will this give you the chance to figure
out what’s wrong if an answer is not accepted,
you also will avoid the likely rush and con-
gestion prior to the deadline.

e The primary purpose of the WeBWorK as-
signments in this class is to give you the op-
portunity to learn by having instant feedback
on your active solution of relevant problems.
Make the best of it!

1.(1 pt) setDemo/demo_prl.pg

Evaluate the expression
3(6-9) =

2.(1 pt) setDemo/demo_pr2.pg

Evaluate the expression

8/(7+9) = .

Enter you answer as a decimal number listing at least
4 decimal digits. (WeBWorK will reject your answer
if it differs by more than one tenth of 1 percent from
what it thinks the answer is.)

3.(1 pt) setDemo/demo_pr3.pg
Let r =5.

Evaluate 4 /mtxr=___ |
Next, enter the expression4/(nxr)=__ and
let WeBWorK compute the result.

4.(1 pt) setDemo/demo_pr4.pg
Enter here the expression é + %.

the expression ——

Enter here pr

5.(1 pt) setDemo/demo_pr5.pg

Enter here the expression
a+1
2+4+b
Enter here the expression
a+b
c+d

If WeBWorK rejects your answer use the preview
button to see what it thinks you are trying to tell it.

6.(1 pt) setDemo/demo_pr6.pg

Enter here the expression
Va+b
Enter here the expression
a
Va+b
Enter here the expression

a+b
a—+

:

7.1 pt) setDemo/demo_pr7.pg

Enter here the expression
X2+ 2
Enter here the expression
xv/x2 +2
Enter here the expression
X+y

8.(1 pt) setDemo/demo_pr8.pg

Enter here

the expression

—b+ Vb —4ac
2a

Note: this is an expression that gives the solution of
a quadratic equation by the quadratic formula.
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Tom Robbins
WeBWorK problems.

1.(1 pt) set1/Gross_1210_summer200_probl.pg
. 2
Evaluate the expression 3574

2.(1 pt) set1/Gross_1210_summer200_prob2.pg
Evaluate the expression 27413,
[NOTE: Your answer can be an algebraic expression
or fraction. |

3.(1 pt) set1/Gross_1210_summer200_prob4.pg

. By2ta —4 FaS ot

The expression (W) equals x"y’z
where r, the exponent of x, is:
and s, the exponent of y, is:
and finally ¢, the exponent of z, is:
[NOTE: Your answers can be algebraic expressions

or fraction. ]

4.(1 pt) set1/Gross_1210_summer200_prob5.pg
Find the distance between (10, 7) and (-6, 0).

5.(1 pt) set1/Gross_1210_summer200_prob6.pg
The equation of the line with slope 5 that goes
through the point (7,6) can be written in the form
y = mx+ b where m is:
and where b is:

6.(1 pt) set1/Gross_1210_summer200_prob7.pg
The equation of the line that goes through the point
(7,2) and is parallel to the line 4x + 4y = 2 can be
written in the form y = mx+ b where m is:
and where b is:

7.1 pt) set1/Gross_1210_summer200_prob8.pg
The equation of the line that goes through the points
(—3,—8) and (2,6) can be written in the form y =
mx + b where m is:
and where b is:

8.(1 pt) setl/srwl_7_49.pg
You arrive in Paris and the forcast is for a low of 16
and a high of 21 degrees Celsius. What is the for-
casted low temperature in Fahrenheit?
What is the forcasted high temperature in Fahrenheit?

WW _Prob_Libl Math 1210-2, Fall 2004
WeBWorK assignment 1 due 9/9/04 at 6:00 PM.

9.(1 pt) setl/ur_ab_7_2.pg
Consider the inequality

¥ < —7x+18.

The solution of this inequality consists of one or
more of the following intervals: (—eoo,A), (A,B), and
(B,o0) where A < B.

FindA

Find B

For each interval, answer YES or NO to whether
the interval is included in the solution.

(_oovA) —_—

(A,B) —

(Byoo) ——

10.(1 pt) setl/srwl_5_35.pg
By completing the square, the expression x> + 16x +
15 equals (x+A)%>+B
where A is:
and B is:

11.(1 pt) set1/Golden_1210_fall2001_prob11.pg

Let f(x) = x> — 3. Find the slope of the curve y =
flx+h) —f(x)
h

and determining what number it approaches as & ap-
proaches 0.

fx+h) —f(x)

atx=1:__ .

12.(1 pt) set1/Golden_1210_fall2001_prob12.pg
Let f(x) = x>. Find the slope of the curve y = f(x)
fx+h) - f(x)

and determining what number it approaches as h ap-
proaches 0.

f+h) —f(x)

atx=1:__ .
13.(1 pt) set1/Golden_1210_fall2001_prob13.pg

Let f(x) = 2x+ 5. Find f/(x) by calculating

flx+h)—f(x)

as h approaches 0.
f+h) —f(x)
h

f(x) at the point x = 1 by calculating

= Slope of f(x)

at the point x = 1 by calculating

= Slope of f(x)

and determining what it approaches

= [ =—r




14.(1 pt) set1/Golden_1210_fall2001_prob14.pg
Let f(x) = x> +x% Find f'(x) by calculating
fx+h) - f(x)

as h approaches 0.
fx+h)—f(x)
h

and determining what it approaches

f'(x)

15.(1 pt) set1/Golden_1210_fall2004_probl.pg
Suppose a pebble is dropped from the top of a four
story building which is 64 feet high, and that its posi-
tion x(¢) is given by x(¢) = 64 — 16¢> feet.

Find the instantaneous velocity
v(t)=x(t) =

and the time when the pebble hits the ground
t=_ .

16.(1 pt) set1/Golden_1210_fall2004_prob2.pg
Suppose you throw a baseball 15 feet straight up and
then catch it at the height you let go.

What is the net displacement of the baseball?

feet.

What is the total distance traveled?
feet.

17.(1 pt) set1/Golden_1210_fall2004_prob3.pg
A steam catapult aboard an aircraft carrier can accel-
erate an F-18 Hornet so that its velocity is given by

v(t) = 104.85¢feet/second.

If the jet reaches its take-off velocity of 173 miles
per hour at the end of the runway, how long does it
take for the jet to take off?

seconds.

How long is the runway?

feet.

18.(1 pt) set1/Golden_1210_fall2004_prob4.pg
Consider the interval [1,2]. Find the areas under the
following graphs on this interval.

fx) =x+1

s =2
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Tom Robbins
WeBWorK problems.

1.(1 pt) set2/Gross_1210_summer2000_set3_probl.pg
The point P(4,28) lies on the curve y = x> + x + 8.
If Q is the point (x,x> + x4 8), find the slope of the
secant line PQ for the following values of x.

If x =4.1, the slope of PQ is:

and if x = 4.01, the slope of PQ is:

and if x = 3.9, the slope of PQ is:

and if x = 3.99, the slope of PQ is:

Based on the above results, guess the slope of the tan-
gent line to the curve at P(4,28).

2.(1 pt) set2/Gross_1210_summer2000_set3_prob2.pg

If a ball is thrown straight up into the air with an ini-
tial velocity of 80 ft/s, its height in feet after r seconds
is given by y = 80¢ — 16¢2. Find the average velocity
for the time period begining when ¢ = 1 and lasting

(1) 0.5 seconds
(1) 0.1 seconds
(ii1) 0.01 seconds
Finally based on the above results, guess what the
instantaneous velocity of the ball is when r = 1.

3.1 pt) set2/Gross_1210_summer2000_set3_prob3.pg
The slope of the tangent line to the parabola y =
3x? 4+ 3x+5 at the point (—4,41) is:

The equation of this tangent line can be written in the
form y = mx+ b where m is:
and where b is:

4.(1 pt) set2/Gross_1210_summer2000_set3_prob4.pg
The slope of the tangent line to the curve y = 2,/x at
the point (9,6.0000) is:

The equation of this tangent line can be written in the
form y = mx+ b where m is:
and where b is:

5.(1 pt) set2/Gross_1210_summer2000_set3_prob5.pg
If an arrow is shot straight upward on the moon with
a velocity of 57 m/s, its height (in meters) after t sec-
onds is given by & = 57t — 0.83¢2.
What is the velocity of the arrow (in m/s) after 8 sec-
onds?
After how many seconds will the arrow hit the moon?

WW _Prob_Libl Math 1210-2, Fall 2004
WeBWorK assignment 2 due 9/14/04 at 6:00 PM.

With what velocity (in m/s) will the arrow hit the
moon?

6.(1 pt) set2/Gross_1210_summer2000_set3_prob6.pg
If f(x) = 5x*> — 11x—1, find f'(x).

Find f'(5).

[NOTE: When entering functions, make sure that you
put all the necessary *, (, ), etc. in your answer. ]

7.1 pt) set2/Gross_1210_summer2000_set3_prob7.pg
If f(x) = (3x* —4)(2x+2), find f'(x).

[NOTE: Your answer should be a function in terms of
the variable ’x’ and not a number! ]

8.(1 pt) set2/Golden_1210_fall2001 set2_prob9.pg
For what values of x does the curve y = 6x> — 7x+ 3
have positive slope? Negative slope? Zero slope?

Positive slope: x
Negative slope: x
Zero slope: x

Instructions: For each line, enter a relational sign
(e.g. =, <, >, etc.) in the first answer box and a
number in the second.

9.(1 pt) set2/Golden_1210_fall2001 set2_prob10.pg
If a ball is thrown straight up in such a way that its
height # seconds later is

s(t) = —16t> +32t +6,

find the velocity of the ball at # seconds after it is
thrown. At what time ¢ does the ball reach its maxi-
mum height? (Hint: the velocity will be positive be-
fore this time and negative after it).

Velocity =
Time at which maximum height is reached =

10.(1 pt) set2/Golden_1210_fall2001_set2_probl1.pg
Find [(6x? —2x+44)dx.
[(6x* —2x +4)dx =
+C, where C is the integration constant.

11.(1 pt) set2/Golden_1210_fall2001_set2_prob12.pg
Find the antiderivative of 5x> — 2x that has the value
7 when x = 2.

The desired antiderivative is:




12.(1 pt) set2/Golden_1210_fall2001_set2_prob13.pg
Find f§ (x> +2)dx.
foz(x3 +2)dx = +C.

13.(1 pt) set2/Golden_1210_fall2001_set2_probl4.pg
A particle travels along a horizontal line so that its ve-
locity at time ¢ is v(¢) = 2¢ + 3t> + 1 feet per second.
Suppose that at time ¢ = 1 the particle is at the origin.
What is the location of the particle at time t = 37
Particle’s location at = 3 is:
from the origin.

feet

14.(1 pt) set2/s0_1_11a.pg
The domain of the function f(x) = +/2x—55 is all
real numbers in the interval [A,e0) where A equals
15.(1 pt) set2/s0_1_77-82.pg
For each of the following functions, decide whether
it is even, odd, or neither. Enter E for an EVEN func-
tion, O for an ODD function and N for a function
which is NEITHER even nor odd.
NOTE: You will only have four attempts to get this
problem right!
_ 1 fx)=x*
2. f(x) = x5 —6x? +3x%
3 f(x) =20+ 3x% +2x°
4 fx) =+ 4+

16.(1 pt) set2/c0s1p9.pg
This problem gives you some practice identifying

how more complicated functions can be built from
simpler functions.

Let f(x) = x> + land let g(x) = x4 1. Match the
functions defined below with the letters labeling their
equivalent expressions.

— 1. g(x) f(x)

- (8(x))?

- (f(0)?

- 8(f(x))
240
14233 446

1 4 2x +x2
l4+x4x+x*

17.(1 pt) set2/c0s2pl.pg
Relative to the graph of

y=x
the graphs of the following equations have been
changed in what way?

1. y=6859x°

_ 2. y=x"-3

y=19x°

y=x"+3

stretched vertically by the factor 19
compressed horizontally by the factor 19
shifted 3 units up

shifted 3 units down
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Tom Robbins
WeBWorK problems.

1.(1 pt) set3/composition.pg
Let f be the linear function (in blue) and let g be the
parabolic function (in red) below.

If you are having a hard time seeing the picture
clearly, click on the picture. It will expand to a larger
picture on its own page so that you can inspect it more
closely.

B

B / 0 L

Note: If the answer does not exist, enter 'DNE’:
I.fog)(2)=__
2.(gof)(2)=__
3.foNH)(2)=__
4.(gog)(2)=__
5.(f+g)(4)=__
6. f/g)(2)=__

2.(1 pt) set3/srw2_10_17.pg
If f is one-to-one and f(15) =5, then
(5=
and (f(15))~"' =
If g is one-to-one and g(0) = 13, then
g '(13) =
and (g(0))~' =
If / is one-to-one and h(—11) = 6, then
h=1(6) =
and (h(—11))"'=___

3.(1 pt) set3/srw2_10_19.pg
If f(x) =11x—11, then
)=

WW _Prob_Libl Math 1210-2, Fall 2004
WeBWorK assignment 3 due 9/22/04 at 6:00 PM.

=
4.1 pt) set3/srw2_1020.pg
If f(x) =x%, x>0,

then f~1(15)=__
5.(1 pt) set3/mecd.pg

Let L3
X
fx) = x+7
fU-8)=—
6.(1 pt) set3/mec5.pg
Let
1
f)=3x=2 —4<x<4

The domain of £~ is the interval [A, B

where A = and where B=____

7.(1 pt) set3/srw5_1_a.pg
For each of the following angles, find the degree mea-
sure of the angle with the given radian measure:

8.(1 pt) set3/srw5_1_c.pg
For each of the following angles, find the radian mea-
sure of the angle with the given degree measure (you
can enter T as 'pi’ in your answers):
360
—160
110
-30___
—120

9.(1 pt) set3/srw5_1_d.pg
For each of the followings angles (in radian measure),
find the sin of the angle (your answer cannot contain
trig functions, it must be an arithmetic expression or
number):

b= TIPSR TN




21

10.(1 pt) set3/srw5_1_e.pg
For each of the followings angles (in radian measure),
find the cos of the angle (your answer cannot contain
trig functions, it must be an arithmetic expression or
number):

a vjawiasaca

&)
4

11.(1 pt) set3/srwD_23b.pg
If 6 = =%, then
sin(0) equals
cos(0) equals
tan(0) equals
sec(0) equals

12.(1 pt) set3/srwD_23e.pg
If = =L then
sin(0) equals
cos(0) equals
tan(0) equals
sec(0) equals

13.(1 pt) set3/srw6_2_41.pg
The angle of elevation to the top of a building is found
to be 9° from the ground at a distance of 5500 feet
from the base of the building. Find the height of the
building.

If you are having a hard time seeing the picture
clearly, click on the picture. It will expand to a larger
picture on its own page so that you can inspect it more
clearly.

b

| v :

=6
Evaluate each of the following expressions.
Note: Enter 'DNE’ if the limit does not exist or is
not defined.
a) lim,_,_-F(x)=
b) lim,_, _+F(x) =
¢) limy, 1 F(x)=__
dHF(-1)=__
e) lim_,1-F(x) =
f) lzmx_,1+F(x)
g) limy_ F (x) =
h) limx_,g,F( )
DF(3)=__

14.(1 pt) set3/srw6_2_55.pg

A survey team is trying to estimate the height of a
mountain above a level plain. From one point on the
plain, they observe that the angle of elevation to the
top of the mountain is 28°. From a point 2000 feet
closer to the mountain along the plain, they find that
the angle of elevation is 32°.

How high (in feet) is the mountain?

15.(1 pt) set3/limits.pg
Let F be the function below.

16.(1 pt) set3/probl.pg
Evaluate the limit

lim x—1
x—>lX2+8X 9

17.(1 pt) set3/prob2.pg
Evaluate the limit
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Tom Robbins
WeBWorK problems.

WW _Prob_Libl Math 1210-2, Fall 2004
WeBWorK assignment 4 due 10/6/04 at 6:00 PM.

1.(1 pt) setd/s2_2_16.pg

If Jioe
fx)= JiT6

find f'(x).

Find f'(3).

2.(1 pt) setd/s2_222.pg
If f(x) =743+, find f'(x).

Find f/(1).

3.(1 pt) setd/ps2prob3.pg
Evaluate the limit

sindx
im
x—0 5Sx
4.(1 pt) setd/ps2prob4.pg
Evaluate the limit
. sinbx
lim —
x—0 sin3x
5.(1 pt) setd/ps2prob5.pg
Evaluate the limit
i tanx
im—
x—0 4x
6.(1 pt) setd/ps2prob6.pg
Evaluate the limit
5+ 3x

o 10— 2x

7.(1 pt) setd/ps2prob7.pg
Evaluate the limit

. V104 11x?
lim ——————
x—eo (74 2x)

8.(1 pt) setd/ps2prob8.pg

Evaluate
lim Vx2—Tx+1—x

X—00

9.(1 pt) setd/ps2prob9.pg
For what value of the constant c is the function f con-
tinuous on (—eo, o0) where

_Jcb+8  ifbe (—o,5]
fb)= {cb2—8 if b € (5,00)

10.(1 pt) setd/ps3prob7.pg
If f(x) = (6x2 —7)(5x+6), find f'(x).

[NOTE: Your answer should be a function in terms of
the variable ’x’ and not a number! ]

11.(1 pt) setd/ps3prob8.pg
If f(r) =13, find f'(z).

[NOTE: Your answer should be a function in terms of
the variable ’t’ and not a number! ]

12.(1 pt) set4/ps3prob9.pg

If f(x) = &L, find f(x).

Find f'(2).

[NOTE: When entering functions, make sure that you
put all the necessary *, (, ), etc. in your answer. ]

13.(1 pt) setd4/ps3prob10.pg

Let f(x) = —2x%/x + x3%/)—c.

f(x) =
[NOTE: Your answer should be a function in terms
of the variable ’x’ and not a number! When entering
functions, make sure that you put all the necessary *,
(, ), etc. in your answer. ]
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Tom Robbins
WeBWorK problems.

WW _Prob_Libl Math 1210-2, Fall 2004
WeBWorK assignment 5 due 10/13/04 at 6:00 PM.

1.(1 pt) set5/s2_2_16.pg

If .
find f(x).
Find f/(5).

2.(1 pt) set5/ps3prob9.pg

If f(x) = 3542, find f'(x).

Find f/(1).

[NOTE: When entering functions, make sure that you

put all the necessary *, (, ), etc. in your answer. ]

3.(1 pt) set5/s2_4 24.pg

It »
sinx
flx) = 3+cosx
find f(x).
Find f'(1).
4.(1 pt) set5/s2_425.pg
If £(x) =282 find f'(x).
Find f'(3).
5.(1 pt) set5/s2_426.pg
If . 5
anx —
flx) =
secx
find f(x).
Find f'(5).
6.(1 pt) set5/s2_4_30a.pg
Let
f(x) = —5xsinxcosx
(3=

7.(1 pt) set5/s2_5_1.pg
If f(x) = (x> +2x+3)3, find f'(x).

Find f'(5).

8.(1 pt) set5/s2_5_3.pg
If f(x) = (4x+6) 72, find f(x).

Find f'(1).

9.(1 pt) set5/s2_5 4.pg
If f(x) = sin(x*), find f'(x).

Find f'(5).

10.(1 pt) set5/s2_5_5.pg
If f(x) = sin’ x, find f'(x).

Find f'(3).

11.(1 pt) set5/s2.5_7.pg
If f(x) = tan2x, find f’(x).

Find f'(4).

12.(1 pt) set5/s2_5_12a.pg

Let
f(x) = sin(cos(x?))
f(x) =
13.(1 pt) set5/ur_dr_5_20.pg
Let
flx)= (7x2 — 7)8(—6x2 — 7)10
f(x)=

14.(1 pt) set5/s2_7_18.pg
Let f(x) = {-3%. Then f'(4) is
and f”(4) is
and ' (4) is

15.(1 pt) set5/hderl.pg

Find the 52 th derivative of the function f(x) =

cos(x).
The answer is function




16.(1 pt) set5/ur_dr_13_10.pg

Let
= 12x

1—x

f(x)

ARICY

17.(1 pt) set5/golden_math1210£fall2002_p5_17.pg
The rate of change of electric charge with respect to
time is called current. Suppose that %t3 + ¢ coulombs
of charge flow through a wire in ¢ seconds. (a) Find
the current in amperes (coulombs per second) after 3
seconds. (b) When will a 20-ampere fuse in the line
blow?

a) Current after 3 seconds:
peres.
b) A 20-ampere fuse will blow at:

am-

seconds.

18.(1 pt) set5/golden_math1210fall2002 p5_18.pg
The radius of a spherical balloon is increasing at the
rate of 0.25 inch per second. If the radius is O at time
t = 0, find the rate of change in the volume at time
t=3.
Rate of t = 3

change in volume at

inch3/second.

19.(1 pt) set5/golden_math1210£all2002_p5_19.pg
Find all points on the graph of y = %x3 +x? —x where
the tangent line has slope 1.

( )
( )

Instruction: Enter the points in order of increasing
x-coordinate.

20.(1 pt) set5/golden_math1210fall2002_p5_20.pg
A space traveller is moving from left to right along
the curve y = x2. When she shuts off the engines, she
will continue travelling along the tangent line at the
point where she is at that time. At what point should
she shut off the engines in order to reach the point
(4,15)?

She should shut off the engine at (_____,

21.(1 pt) set5/golden_math1210fall2002_p5_21.pg
Find all points on the graph of y = 9sinxcosx where
the tangent line has horizontal.

The tangent of graph is horizontal when
+k

)

X =

where k is an integer.

Instruction: There are many ways to express the
answere here. However, WeBWorK is expecting that
you choose positive values for both answer boxes and
the smallest possible value for the first one.

22.(1 pt) set5/golden_math1210fall2002_p5_22.pg
At time ¢ seconds, the center of a bobbing cork is
2sint centimeters above (or below) water level. What
is the velocity of the cork at = 0,7/2, 7?

Velocity at t = 0: cm/s.
Velocity at r = 7 /2: cm/s.
Velocity at t = 7 cm/s.
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Tom Robbins
WeBWorK problems.

1.(1 pt) set6/ur_dr_25_10.pg
Use implicit differentiation to find the slope of the
tangent line to the curve

Y 8 +3
x+8y

at the point (1, -37).

m=

2.(1 pt) set6/c2s8pl.pg
A street light is at the top of a 11.000 ft. tall pole.
A man 5.300 ft tall walks away from the pole with
a speed of 6.500 feet/sec along a straight path. How
fast is the tip of his shadow moving when he is 33.000
feet from the pole?

3.(1 pt) set6/s2_8_5.pg
A spherical snowball is melting in such a way that its
diameter is decreasing at the rate of 0.2 cm/min. At
what rate is the volume of the snowball decreasing
when the diameter is 18 cm? (Note the answer is a
positive number).

4.(1 pt) set6/s2_8 21a.pg
Gravel is being dumped from a conveyor belt at a rate
of 20 cubic feet per minute.

It forms a pile in the shape of a right circular cone,
such that the ratio of the base diameter to the height
is always equal to 1.

How fast is the height of the pile increasing when
the pile is 19 feet high?

Recall that the volume of a right circular cone with
height h and radius of the base r is given by

1
V= gnrzh

5.(1 pt) set6/c2s9p7.pg
Use linear approximation to estimate the amount of
paint in cubic centimeters needed to apply a coat of
paint 0.100000 cm thick to a hemispherical dome
with a diameter of 75.000 meters.

6.(1 pt) set6/s2_9_13.pg
Let y = 4x°.

WW _Prob_Libl Math 1210-2, Fall 2004
WeBWorK assignment 6 due 10/20/04 at 6:00 PM.

Find the change in y, Ay when x =1 and Ax = 0.3

Find the differential dy when x = 1 and dx = 0.3

7.1 pt) set6/s2_9_20.pg
Use linear approximation, i.e. the tangent line, to ap-
proximate /8.3 as follows:
Let f(x) = /x. The equation of the tangent line to
f(x) at x = 8 can be written in the form y = mx+ b
wheremis: _ andwherebis:
Using this, we find our approximation for v/8.3 is

8.(1 pt) set6/c3s3pl.pg
The function

f(x) =6x°+27x> —180x—6
).

is decreasing on the interval ( ,
It is increasing on the interval ( —oo,
interval ( , ).
The function has a local maximum at
9.(1 pt) set6/c3s3p4.pg

For x € [—13, 11] the function f is defined by
f() =2 =7)°

On which two intervals is the function increasing?

) and the

to
and
to
Find the region in which the function is positive:
to

Where does the function achieve its minimum?

10.(1 pt) set6/golden-math1210£all2001-ps6-q10.pg
The hands on a clock are of lengths 5 inches (minute
hand) and 4 inches (hour hand). How fast is the dis-
tance between the tips of the hands changing at 3:00.
Rate of change of distance at 3:00 between the tips
of the hands: inch(es) per minute.

11.(1 pt) set6/golden-math1210£fall2001-ps6-q11.pg
Einstein’s Special Theory of Relativity says that mass
m is related to velocity v by the formula

2N\ —1/2
m:L:mo -2 .
V1—v%/c? c?




Here, my is the rest mass and c is the velocity
of light. Use differentials to determine the percent
increase in mass of an object when its velocity in-
creases from 0.9¢ to 0.92c.

Approximate percent increase:

12.(1 pt) set6/golden-math1210fall2001-ps6-q12.pg
Identify the critical points and find the maximum
value and minimum value of the following function
on the given interval.

f(x) =x3—=3x+1, over [-3/2,3].

Critical Points:

Maximum:

Minimum:
Instructions:

1) When entering the critical points, please enter

them in the order that they appear on the real line.

2) If the function has no critical points, enter the

string NONE in all answer boxes for critical points.

13.(1 pt) set6/golden-math1210£fall2001-ps6-q13.pg
Identify the critical points and find the maximum
value and minimum value of the following function
on the given interval.

f(x) = /x, over [—1,27].

Critical Points:

Maximum:

Minimum:
Instructions:

1) When entering the critical points, please enter

them in the order that they appear on the real line.

2) If the function has no critical points, enter the

string NONE in all answer boxes for critical points.

14.(1 pt) set6/golden-math1210£all2001-ps6-q14.pg
What number exceeds its square by the maximum
amount? Begin by convincing yourself that this num-
ber is on the interval [0,1].

Answer:

15.(1 pt) set6/golden-math1210fall2001-ps6-q15.pg
A rectangle is to be inscribed in a semicircle of ra-
dius r with its base touching that of the semicircle.
What are the dimensions of rectangle if its area is to
be maximized?

Dimensions: r X
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WeBWorK problems.

1.(1 pt) set7/c3s4p3.pg
Answer the following questions for the function

defined on the interval [—15,20).

Enter points, such as inflection points in ascending
order, i.e. smallest x values first.

Enter intervals in ascending order also.

A. The function f(x) has vertical asympototes

at and
B. f(x) is concave up on the region to
and to
C. The inflection points for this function are

and

2.(1 pt) set7/c3s4p5.pg
Answer the following questions for the function

flx)= sinz(x/2)

defined on the interval [—6.2831852,1.4707963].
Enter points, such as inflection points in ascending

order, i.e. smallest x values first.

Rememer that you can enter ”’pi” for & as part of your

answer.

to

A. f(x) is concave down on the region

B. A global minimum for this function occurs at

C. A local maximum for this function which is
not a global maximum occurs at
D. The function is increasing on
and on to

to

3.(1 pt) set7/s3_1_43a.pg

The function f(x) = 4x+ 3x~! has one local mini-
mum and one local maximum.

It is helpful to make a rough sketch of the graph to
see what is happening.

This function has a local minimum at x equals

with value

and a local maximum at x equals
value

with
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4.(1 pt) set7/s3_4_16a.pg
Consider the function f(x) = 9(x — 3)%/3. For this
function there are two important intervals: (—oo,A)
and (A, o) where A is a critical number.
FindA
For each of the following intervals, tell whether f(x)
is increasing (type in INC) or decreasing (type in
DEC).
(—o0,A):
(Ajoo):
For each of the following intervals, tell whether f(x)
is concave up (type in CU) or concave down (type in
CD).
(—o0,A):
(Ajoo):

5.(1 pt) set7/s3_4_6a.pg
Consider the function f(x) = 4x + 5x~!. For this
function there are four important intervals: (—eo,A],
[A,B),(B,C], and [C,) where A, and C are the criti-
cal numbers and the function is not defined at B.

and C
For each of the following intervals, tell whether f(x)
is increasing (type in INC) or decreasing (type in
DEC).

(—o0, Al

[A,B):

(B
[C
Note that this function has no inflection points, but
we can still consider its concavity. For each of the
following intervals, tell whether f(x) is concave up
(type in CU) or concave down (type in CD).
(—o0,B):

(Byoo):

Clr
%)

6.(1 pt) set7/s3_8_26.pg
A Norman window has the shape of a semicircle atop
a rectangle so that the diameter of the semicircle is
equal to the width of the rectangle. What is the area of
the largest possible Norman window with a perimeter
of 30 feet?




7.(1 pt) set7/c3s2pl.pg
Consider the function

fx)=—1x>+1x* —4x—3

Find the average slope of this function on the interval
(0,7).

By the Mean Value Theorem, we know there exists a
c in the open interval (0,7) such that f’(c) is equal
to this mean slope. Find the value of ¢ in the interval
which works

8.(1 pt) set7/s3_2_14.pg
Consider the function f(x) = 8/x+ 3 on the interval
[4,6]. Find the average or mean slope of the function
on this interval.

By the Mean Value Theorem, we know there exists a
c in the open interval (4,6) such that f/(c) is equal to
this mean slope. For this problem, there is only one ¢
that works. Find it.

9.(1 pt) set7/golden-math1210fall2001-ps7-q9.pg

An object thrown from the edge of a 42-foot cliff fol-
2

2
lows the path given by y = —% +x+42. An ob-

server stands 2.6656 feet from the bottom of the cliff.
(a) Find the position of the object when it is closest
to the observer.
(b) Find the position of the object when it is far-
thest from the observer.

Answers:
(@) ( ).
(b) ( ).

10.(1 pt) set7/golden-math1210£fall2001-ps7-q10.pg
The illumination at a point is inversely proportional
to the square of the distance of the point from the light
source and directly proportional to the intensity of the
light source. If two light sources are s feet apart and
their intensities are I and J respectively, at what point
between them will the sum of their illuminations be a
minimum?

Solution:

Let x be the distance from / at which the sum of
the illuminations be minimum. Then

X =

Instruction: Give your answer in terms of s, I and

J.

11.(1 pt) set7/golden-math1210£all2001-ps7-q11.pg
Find the equation of the line that is tangent to the
ellipse b>x> 4+ a’y*> = a?b? in the first quadrant and
forms with the coordinate axes the triangle with
smallest possible area (a and b are positive con-
stants.)

The equation of the required line is:

_ x+_y+__ =0

12.(1 pt) set7/golden-math1210£all2001-ps7-q12.pg
Find the indicated limit. Make sure that you have
an indeterminate form before you apply 1’Hopital’s
Rule.

cosx

lim, o= .
X—>TE/ E —x

2
Instruction: If your answer is oo, enter “Infinity”; if
it is —oo, enter "-Infinity”.

13.(1 pt) set7/golden-math1210£all2001-ps7-q13.pg
Find the indicated limit. Make sure that you have
an indeterminate form before you apply I’Hopital’s
Rule.

X —3x% +x 3
x3—2x
Instruction: If your answer is oo, enter Infinity”’; if

it is —oo, enter ~-Infinity”.

limx_,()

14.(1 pt) set7/golden-math1210£all2001-ps7-q14.pg
Find the indicated limit. Make sure that you have
an indeterminate form before you apply 1’Hopital’s
Rule. .

i, S0yt =

Instruction: If your answer is oo, enter “Infinity”; if
it is —oo, enter ”-Infinity”.

15.(1 pt) set7/golden-math1210£all2001-ps7-q15.pg
Find the indicated limit. Make sure that you have

an indeterminate form before you apply 1’Hopital’s

Rule.

X2

lim,_ g+ ——— = .

sinx —x
Instruction: If your answer is oo, enter “Infinity”’; if

it is —oo, enter "-Infinity”.

16.(1 pt) set7/golden-math1210£all2001-ps7-q16.pg
Find 5
) x“sin(1/x
lim, S/
. tanx . . .
Instruction: If your answer is oo, enter “Infinity”; if

it is —oo, enter ”-Infinity”.




17.(1 pt) set7/golden-math1210£fall2001-ps7-q17.pg . cosx— 1 +x2 /2
Use a CAS (Computer Algebra System) to evaluate lim;o I
the following limit: Instruction: If your answer is oo, enter “Infinity”; if
it is —oo, enter ~-Infinity”.
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WeBWorK problems.

1.(1 pt) set8/golden-math1210£fall2001-psS-q1.pg

1 2
Evaluate the integral: [ Mds.
Vs
Answer: + C.

2.(1 pt) set8/golden-math1210fall2001-ps8-q2.pg

Evaluate the indefinite integral:
3

[—=_dy.

V22 +5

Answer: + C.

3.(1 pt) set8/golden-math1210fall2001-ps8-q3.pg
Find: [ sin®xdx.

Answer: + C.

4.(1 pt) set8/c3s10p2.pg
A car traveling at 48 ft/sec decelerates at a constant 6
feet per second squared. How many feet does the car
travel before coming to a complete stop?

5.(1 pt) set8/c3s10p4.pg
A ball is shot at an angle of 45 degrees into the air
with initial velocity of 44 ft/sec. Assuming no air re-
sistance, how high does it go?

How far away does it land?

Hint: The acceleration due to gravity is 32 ft per
second squared.

6.(1 pt) set8/s3_10_13.pg
Consider the function f(¢) = 6sec?(t) — 5¢2. Let F (¢)
be the antiderivative of f(z) with F(0) = 0.
Then F(5) =

7.(1 pt) set8/s3.10_30.pg
Consider the function f(x) whose second derivative
is f"(x) = 9x+4sin(x). If £(0) =4 and £/(0) = 2,
what is f(4)?

8.1 pt) set8/s3_10_3func.pg
Consider the function f(x) = 5x” 4 8x® — 10x* — 4.

Enter an antiderivative of f(x)

9.(1 pt) set8/s3_.10_51.pg
A particle is moving with acceleration a(t) = 24z 4 2.
Its position at time ¢ = 0 is s(0) = 6 and its velocity

WW _Prob_Libl Math 1210-2, Fall 2004
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at time r = 0 is v(0) = 5. What is its position at time
t=157

10.(1 pt) set8/s3.10_67.pg
A stone is dropped from the edge of a roof, and hits
the ground with a velocity of -125 feet per second.
How high (in feet) is the roof?

11.(1 pt) set8/golden-math1210£fall2001-ps8-q11.pg

Consider the differential equation:
dy X
dx \/y
a) Find the general solution to the above differen-

tial equation. (Instruction: Call your integration con-

stant C.)
Answer: y =
b) Find the particular solution of the above differ-

ential equation that satisfies the condition y = 4 at

x=1.
Answer: y =

12.(1 pt) set8/golden-math1210£all2001-ps8-q12.pg

Consider the differential equation:
du

i (3 —1).

a) Find the general solution to the above differen-
tial equation. (Instruction: Write the answer in a form
such that its numerator is 1 and its integration con-
stant is C — rename your constant if necessary.)

Answer: u =

b) Find the particular solution of the above differ-
ential equation that satisfies the condition u = 4 at
t=0.

Answer: u =

13.(1 pt) set8/golden-math1210£all2001-ps8-q13.pg
An object is moving along a coordinate line subject to
acceleration a (in centimeters per second per second)
as follows

a=(1+1)"4
with initial velocity vo = 0 (in centimeters per sec-
ond) and directed distance so = 10 (in centimeters).
Find both the velocity v and the directed distance s
after 2 seconds.

Velocity after 2 seconds:
per second.

centimeter(s)



Directed distance after 2 seconds:
timeter(s).

cen-

14.(1 pt) set8/golden-math1210£fall2001-ps8-q14.pg
The wolf population P in a certain state has been
growing at a rate proportional to the cube root of
the population size. The population was estimated
at 1000 in 1980 and at 1700 in 1990.

a) Find the differential equation for P(¢) and the
corresponding conditions. (Instruction: Use C for the
constant of proportionality.)

dt

P(_)=__andP(_)=__
b) Solve your differential equation.
P =
¢) When will the wolf population reach 40007
The population will reach 4000 by the year .

15.(1 pt) set8/golden-math1210£fall2001-psS-q15.pg

, —1)k2k
Find ZZ:3 % =

16.(1 pt) set8/golden-math1210£all2001-ps8-q16.pg
Find Y°_ | ksin(kn/2) =

17.(1 pt) set8/golden-math1210£all2001-ps8-q17.pg
Find the value of the following collapsing sum:
10 (Hk _ Hk—1\ _
Y1 (2P =27 =

18.(1 pt) set8/golden-math1210£all2001-ps8-q18.pg
Use the Special Sum Formulas (see Section 5.3 of
Varberg, Purcell and Rigdon) to find:

Yo ((—-1)4i+3)=—

19.(1 pt) set8/golden-math1210£all2001-ps8-q19.pg
In statistics, we define the mean
% and the variance s*> of a sequence of numbers
X1,...,X, by

n i=1%i-
s2= ZZ?:l(xi —X)z.
Find x and s? for the sequence of numbers 2, 5, 7,
8,9, 10, 14.

X =
52 =
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Tom Robbins
WeBWorK problems.

1.(1 pt) set9/sc52_3.pg
Consider the integral

10
/ (3% +4x+2) dx
4

(a) Find the Riemann sum for this integral using
right endpoints and n = 3.

(b) Find the Riemann sum for this same integral, us-
ing left endpoints and n = 3

2.(1 pt) set9/sc52_24.pg
Evaluate the integral below by interpreting it in terms
of areas. In other words, draw a picture of the region
the integral represents, and find the area using high

school geometry.
2
/ 4 —x2dx
-2
3.(1 pt) set9/sc52_28.pg
Evaluate the integral by interpreting it in terms of

areas. In other words, draw a picture of the region
the integral represents, and find the area using high

school geometry.
6
/ |3x — 10|dx
0

4.(1 pt) set9/sc52_30.pg

"0 [ 0= [ 00

where a= andb=__

WW _Prob_Libl Math 1210-2, Fall 2004
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5.(1 pt) set9/ur_in_0_11.pg
Consider the integral

[(Ger)a

(a) Find the Riemann sum for this integral using
right endpoints and n = 4.

(b) Find the Riemann sum for this same integral, us-
ing left endpoints and n = 4

6.(1 pt) set9/ur_in_0_12.pg
Consider the function f(x)

xZ
— 4,

In this problem you will calculate f03 (—%2 —4)dx
by using the definition

/abf(x) dx:r}i_l;l;lo [if(x,)Ax

The summation inside the brackets is R,, which is
the Riemann sum where the sample points are chosen
to be the right-hand endpoints of each sub-interval.

Calculate R, for f(x) = —"72 — 4 on the interval
[0, 3] and write your answer as a function of n without
any summation signs. You will need the summation
formulas in Section 5.3 of your textbook.

R, =
limy—wRy =

7.(1 pt) set9/sc5_3_45a.pg
Compute the indefinite integral

/ (32 + 4 sec(x) tan(x) )dx
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WeBWorK problems.

1.(1 pt) set10/s4_4_27.pg
Evaluate the definite integral

/8 2x2+7
dx
2 VX

2.(1 pt) set10/c4sdpla.pg
If f(x) = [5 (3 +262+6)dr
then

f1x) =

3.1 pt) set10/c4s4p3.pg
If f(x) = [ 2dt

then
fx) =

f(4)=

4.(1 pt) set10/cdsdp7.pg

Given
1?4

flx) = /0 1 +cosz(t)dt

At what value of x does the local max of f(x) occur?
X =

5.(1 pt) set10/golden-math1210fall2001-ps10-q6.pg
Let f be an odd function and g be an even function,
and suppose that

1
0
Use geometric reasoning to calculate each of the
following:

@) !} f(x)dx
) [} g(x)dx
© [ |f(x)|dx =
() 1) xg(x)dx =

[ i = [ etar=s.

6.(1 pt) set10/golden-math1210fall2001-ps10-q7.pg
Suppose that

/01 Fo)dx=2, /lzf(x)dx _3,

1 2
/ g(x)dx=—1, and / g(x)dx = 4.
0 0

WW _Prob_Libl Math 1210-2, Fall 2004
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Use properties of definite integrals (linearity, inter-
val additivity, and so on) to calculate the following
integral:

Aav§ﬂ0+v§ﬂﬂ+nﬂﬁ

Answer:

7.(1 pt) set10/golden-math1210fall2001-ps10-q8.pg
Let

X
G(x) = / xt dt.
1
Find
G'(x) =
8.(1 pt) set10/golden-math1210fall2001-ps10-q9.pg
Find

1 X1+t
L

Answer:

9.(1 pt) set10/golden-math1210fall2001-ps10-q10.pg
Use the Second Fundamental Theorem of Calculus
combined with the Generalized Power Rule to evalu-
ate the following integrals:

(a) f(;t/z sin®3xcos3xdx= .

(d) [ (t+|t)dt = for x <0, and [*, (¢t +
|t])dt = for x > 0.

10.(1 pt) set10/golden-math1210£all2001-ps10-q11.pg
Find the average value of the following function on
the given interval:

X

The average value of f on [0, 3] is

0,3].

11.(1 pt) set10/golden-math1210£all2001-ps10-q12.pg
View the following limit as a definite integral and
then evaluate that integral by the Second Fundamen-
tal Theorem of Calculus.

The above limit is equal to




12.(1 pt) set10/golden-math1210£all2001-ps10-q13.pg 13.(1 pt) set10/golden-math1210£all2001-ps10-q14.pg
Use the method of substitution to find the following | Use the method of substitution to find the following
indefinite integral: definite integral:

/zcos(\3/z2—|—3)d /2
T35 A, &R cosOcos(msin0)do.
JE+3) [ peosoeostesind
Answer: + C. Answer:
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Tom Robbins
WeBWorK problems.

1.(1 pt) set11/sc6_1_12.pg
Sketch the region enclosed by the given curves. De-
cide whether to integrate with respect to x or y. Then
find the area of the region.
x+y>=56,x+y=0

WW _Prob_Libl Math 1210-2, Fall 2004
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7.(1 pt) set11/pril_new_13.pg
Find the volume of the solid formed by rotating the
region inside the first quadrant enclosed by
y=x
y=2x
about the x-axis.

2.(1 pt) setl1/sc6_1_14.pg
Sketch the region enclosed by the given curves. De-
cide whether to integrate with respect to x or y. Then
find the area of the region.
y=4cosx,y = (8sec(x))?,x = —m/4,x =1 /4

3.1 pt) set11/golden-math1210fall2001-ps11-q3.pg
An object moves along a line so that its velocity at
time ¢ is v(t) = 4 + sin2¢ feet per second. Find the
displacement and the total distance traveled by the
object for 0 < < 3m/2.

Displacement: feet.

Total distance traveled:

feet.

4.(1 pt) setl1/sc6_29.pg
Find the volume of the solid obtained by rotating the
region bounded by the given curves about the speci-
fied axis.
y=x*y=1; abouty=9

5.(1 pt) set11/ns6_2_21.pg

You wake up one morning, and find yourself wear-
ing a toga and scarab ring. Always a logical person,
you conclude that you must have become an Egyptian
pharoah. You decide to honor yourself with a pyra-
mid of your own design. You decide it should have
height 7 = 2720 and a square base with side s = 1290
To impress your Egyptian subjects, find the volume
of the pyramid.

6.(1 pt) set11/pril_new_3.pg
A ball of radius 17 has a round hole of radius 8 drilled
through its center. Find the volume of the resulting
solid.

1

8.(1 pt) set11/golden-math1210fall2001-ps11-q8.pg
Find the volume of the solid generated by revolving
about the x-axis the region bounded by the upper half
of the ellipse
22
2 T
and the x-axis, and thus find the volume of a pro-
late spheroid. Here a and b are positive constants,
witha > b.
Volume of the solid of revolution:

9.(1 pt) set11/golden-math1210fall2001-ps11-q9.pg
The region bounded by y =2 +-sinx, y =0, x = 0 and
27 is revolved about the y-axis. Find the volume that
results.

Hint:

1

/xsinx dx = sinx—xcosx+C.

Volume of the solid of revolution:

10.(1 pt) set11/bennyll.pg
Find the length of the curve defined by

y=4x/2 11

fromx=1tox=28.

11.(1 pt) set11/ns6_3_4a.pg
Consider the parametric curve given by the equations

x(t) =1>+8t —33
y(t) =t*+8t — 38

How many units of distance are covered by the
point P(t) = (x(t),y(t)) between t=0, and t=10 ?

12.(1 pt) set11/golden-math1210£all2001-ps11-q12.pg
Find the length of the following curve:



X T
y:/ V64sin2ucostu —1du, -
/6 6

Length of the curve:

13.(1 pt) set11/golden-math1210£all2001-ps11-q13.pg
Find the area of the surface generated by revolving
the following curve about the axis:

x=rcost,y=rsint,0 <t <.

Area of the surface:

14.(1 pt) set11/golden-math1210fall2001-ps11-q14.pg
The circle x = acost,y = asint,0 <t < 27 is re-
volved about the line x = b,0 < a < b, thus generating
a torus (doughnut). Find its surface area.

Area of the torus:

15.(1 pt) set11/evaS_2.pg
A force of 5 pounds is required to hold a spring
stretched 0.1 feet beyond its natural length. How
much work (in foot-pounds) is done in stretching the
spring from its natural length to 1 feet beyond its nat-
ural length?

16.(1 pt) set11/golden-math1210£fall2001-ps11-q16.pg
For a certain type of nonlinear spring, the force re-
quired to keep the spring stretched a distance s is
given by the formula

F = ks*/3.

If the force required to keep it stretched 8 inches is
2 pounds, how much work is done in stretching this
spring 27 inches?

Amound of work done: inch-pound(s).

17.(1 pt) set11/golden-math1210£all2001-ps11-q17.pg
The masses and coordinates of a system of particles
are given by the following:

5,(=3,2); 6,(—2,-2); 2,(3,5): 7,(4,3); 1,(7,—1).

Find the moments of this system with respect to
the coordinate axes, and find the coordinates of the
center of mass.

Moment with respect to the x-axis:
Moment with respect to the y-axis:
Center of mass: ( ).

18.(1 pt) set11/golden-math1210£all2001-ps11-q18.pg
Find the centroid of the region bounded by the fol-
lowing curves:

9

y= xz, y=x+3.
Hint: Make a sketch and use symmetry where pos-
sible.
Centroid: ( ).

19.(1 pt) set11/golden-math1210£all2001-ps11-q19.pg
Use Pappus’s Theorem to find the volume of the torus
obtained when the region inside the circle x> +y*> =
a? is revolved about the line x = 2a.

Volume of torus:

&
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