Math 181 — Cdculus|

Practice Exam

Practice Exam December 13, 2005

1.

4,

1.

Problems are worth 10 points each, unless otherwise indicated. Parts of problems
are worth parts of that.

2. Pay close attention to the indructions.
3.

On problems that require caculations, show your work on the page. Use

additiona paper if necessary.
Where ablank is provided for your answer, useit.

Using limits find the Sope of thefunction f (x) =x*- 3x at x = +1. Show your

work or you won't get any credit.

2.

dope=

Let f(x)=x*- 3x*. Use an important theorem to show that there is at least one

vaueof c suchthat f (c) =-+/2
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x*(x- 2)

3. Find the asymptotes (horizonta and verticd) of thefunction y = PN
X - 3x-

Hint: The denominator factors as (2x+1)(x-2).

Horizontal asymptotes:

Vertical asymptotes:

4. Fnddfor f(x)=x*+3,L =12 x,=3ande=0.5. (two decima placeswill
uffice)

d=

5. f (x) =Incosx. Find f'(x).

f'(x) =
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6. At theright isthe graph of afunction. Use the axes below to sketch the derivative
of the function.
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7. At theright is the graph of the derivative of afunction. Usethe axes below to
sketch the function.

8. Use the definition of derivative to find the dope of the function f (x) =
ax=3.

X | =

Slope =
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0. An object isthrown upwards in the earth’ s gravity with constant (downward)
acceleration of —32 feet/sec?, from a height and with a velocity that we weren't told.
However, after seven seconds, the object was seen to hit the ground and after
three seconds, it was seen to have reached its maximum height.
Hint: Thesetel you that §(7) = 0 and that S (3) = 0.

Find the height from which the object was thrown feet
Find the velocity with which the object was thrown feet/sec
Find the speed with which the object hits the ground feet/sec
Find the average speed of the body on theinterval [0,3] feet/sec

10. Let f (x) =/X. Usethefact that f(49) = 7, and the things you know about the
derivative of f(x) to estimate \/50. Compare your estimate to the actud vaue.

Egimate of \/%

Comparison:

11. Let f (x) =tanx ontheinterva g)pzé Find the point ¢ guaranteed by the Mean
Vdue Theorem.

c=
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12.  Let f(x)=€"- 2. Use Newton's method, and an initia guessof x=0to

esimate the value of x for which f(x) = 0. Get at least three decimal place accuracy.
(Notethat this value of x should beIn 2.) (Show your work or you won't get any credit.)

Edimate

13. State the First Fundamentd Theorem of Cdculus.

14. Use the Second Fundamentd Theorem of Caculus to find the areaunder the
curve f (x) =x+sinx andbetweena=0andb=p

15. Use L’Hopitd’ srule to find nggw
X

limit =
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15. Use L’Hopitd’sruleto find lim Vit x-21- x/2

x® 0 X

limit =

16.  Findtheindefiniteintegral ¢)6xe” dx

17. Find the average vadue of the function f (x) =e* ontheinterva [1,3]

average vdue =

18. A policecruiser is gpproaching aright-angle intersection (long the x-axis) a 60
mph, and, at the moment, is 0.8 miles east of the intersection.

At the sametime, abad guy isfleaing the scene, going north dong the y-axis, and
heis 0.6 miles north of the intersection.

Just a that moment, one of the officersin the police car “shot” the fleeing bad
guy with his radar gun, and found that the distance between the two cars was increasing

at exactly 20 mph.
How fast was the bad guy going?
Speed = mph
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19.  Weare planning to make acylinder by rolling arectangular piece of duminum
into atube. We want to make the volume of the resulting cylinder aslarge as possible.
We are congtrained by the perimeter of the rectangle; it hasto be 144 inches.
Our problem isto find the dimensions of the rectangle that will make the cylinder
have the largest possible volume.
Facts. Volumeof acylinder  V =pr°h
r = radius of cylinder
h = height of cylinder
Circumference of acircle C=2pr

length = inches

width = inches

20.  Simplify theexpresson sin gtan

\/X +1g

Fall, 2005 Math 181 — Practice Exam

14



Sealected answers

2. Gragph of function:
Use Intermediate Vaue Theorem.

o4

I I | 2 S
T X)) =X -3%T

9. Daa

acc
vel
place

t s(t) =

NOoO A WNEREOR

0
112
192
240
256
240
192
112

0

-32
96
112

v(t) =
128
96
64
32

-32
-64
-96
-128

15. (Thisisexample 1a, page 317. Answer is2)

15 again (Thisis example 2a page 317. Answer is—1/8)

18.  Thisisp. 235, example 3. Answer is 70 mph.
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