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MATH 242 ... ExaMm 1

omeowner mows the lawn every Wednesday afternoon. Sketch a rough graph of the height
f the grass as a function of time over the course of a 5 week-period. State the domain,
codomain, and range of your function. Where is it continuous? Where is it discontinuous?

Dgtermine whether f is even, odd, or neither ...
y=x/(22+1)

x)=x/(x+1)

lassify each function as a power function, root function, polynomial (state its degree),
1onal function, algebraic function, or trigonometric functlon and state their natural domain.

& et DMK

@n one set of xy-axis, graph and label each of the given functions ..
e

f(z g(x)=cos(x), and h(x)=

@aph the curve f(x)=4cos(r(z —2))—3
) For f(x)=3z+5 and g(x)=(r+1)/(x — 1) find the given function and state its domain ...
a) (f —g)(x)
b) (go f)(z)

khip is moving at a speed of 30 km/h parallel to a straight shoreline. The ship is 6 km
Y shore and its passes a lighthouse at noon.

a) Express the distance s= f(d) between the lighthouse and the ship as a function of d, the
dlstance the ship has traveled since noon.

b) Express d= g(t) as a function of ¢, the time elapsed since noon.

c) Find (fo g)(t). What does this function represent?

Use the following graph for problems 8 and 9.



=Y

8) For the function f whose graph was given above, state the value of each quantity, if it exists.
a) lm, ,_3- f(z) b) lim,, 3+ f(z) c) lim, 3 f(x) d) f(=3)

9) For the function f whose graph was given above, state the value of each quantity, if it exists.

im,_, _5- f(z) b) lim,_, 5+ f(x) ¢) lim,, 5 f(x) d) f(5)

ﬁm the limit by using a rough sketch of the function ...

lim —=—
o3 [z — 3|

zl) Prove that the given limit does not exist ...
o
lim =]
z—0 T

7 12) Evaluate the limit and justify each equality you use by indicating the appropriate Limit
6 Law(s) ...

lim (22 — 3z) (23 — 22 + 3)

z—1

7 13) Evaluate the limit, if it exists ...

=5 T —D

7 14) Evaluate the limit, if it exists ...
»
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lim
r—3 LT —



7 15) State the Squeeze Theorem and illustrate it with a figure.
O

16) Prgve the statement using the ¢, d definition of a limit.

O B\}M\ hm {ai +5=8
)
Qﬂ\/\b\\ W~ i\%’ QW
the statement using the ¢, definition of a limit.

liml—3z=-2

z—1

@rove the statement using the ¢, definition of a limit.
lim 2% =4
J IR VENR VRN

‘ a) f(z)=tan(z)/V4— 22 = .

7 19) Locate the discontinuities of the functions ... \

b) f(x)=cos(sin(cos(x))) C.Q/\s(/,’
7 20) Use continuity to evaluate the limit ... 9 Q(_df\)ﬁ' -
/ /
lim sin(z + sin(z))
T—T

7 21) Does z° — 1022+ 5 = 0 have a root between # =0 and z = 2? For either yes or no, you must

2 explain why.
A = Yon )W\/“\\;@B

MATH 242 ... EXAM 2 \n 20

1) [Use the limit definition to find the derivative of f(x) =2z —

/w\/\c\\(ﬁ.@ 35\ > (o\( X\M\c ng»\\m
87

[Use the limit definition to find the derivative of f(z)=+1—x

3) Pse the limit definition to prove the Sum Rule: i(f +9)(z)= f'(z)+ ¢'(x)

.7 Differentiate and do not snnphfy = 3u'/? 4 u? 4 3cos(u @ \\-’\@
2D )

D Cdu> L,\Dms«&%




A 5) Differentiate and do not simplify: f(x)=+/z -sin(z) — tan(z)

4

’L. 6) Differentiate and do not simplify: f(y)= (y**+4y)/(2y* —y+1)

7 7) Differentiate and do not simplify: f(z) = (z+2) /(22 — tan(z))

4

4. 8) Differentiate and do not simplify: f(t) =t2cos(t) sin(t)
©

7 9) Differentiate and do not simplify: f(z)= /322 — sin(z)

&
1 10) Differentiate and do not simplify: f(u)=sin(tan(2u+ 1))

. 11) Differentiate and do not simplify: f(¢) = tan?(¢ +sin(2t — 1))

L 12) Differentiate and do not simplify: f(z)= (

-

22+ 3z \4
x24+4

7’ 13) Differentiate and do not simplify: f(z)= sin(z?) + 22

Z‘—Z‘4/3

d an equation of the tangent line to 22 — xy=y?+ 1 at the point (2,1)
¢
qb 15) Find@” bym for sin(y) + cos(z) =1
R ——

< 16) A company found the cost (in dollars) of producing z items is C'(z) = 10, 000 + 5x + 0.0122.
© What is the marginal cost when they produce 100 items?

) IYvasive species often display a wave of advance as they colonize new areas. Mathematical
modls based on random dispersal and reproduction have demonstrated that the speed with
which such waves move is modeled by the function v(rr) = 2¢/Dr, where r is the reproductive
rate of individuals and D is a parameter quantifying dispersal. Calculate the derivative of the
wave speed with respect to the reproductive rate r and explain its meaning.

18) A water tank has the shape of an inverted circular cone with base radius of 2m and a height
of 4m. If water is being pumped into the tank at a rate of 1m?/min, find the rate at which the
water level is rising when the water is 2m deep.

N
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@0 derTO Tt long rests against a vertical wall. If the bottom of the ladder slides away from
cAfall at a rate of 1 ft/s, how fast is the top of the ladder sliding down the wall when the

bottom of the ladder is 6 ft from the wall?
0) Pind the quadratic approximation to f(r)=z'/* near r =3

Z 21) If a cost function for producing an item z inches long is found to be

Ne = ¢
AL~ O WO

b C(x) =100 + 5z — 0.12% +0.012 o= \AQ c\/C:
/

what is thﬁ@ Cost for an item that is 10ing=0.11in E
’
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MATH 242 ... EXAM 3 _Q‘: A 4 é ‘/C:Q’:—\__

1) Find the absolute maximum and minimum values of the u?nction on the given interval

f(x) =3z — 423 — 1222+ 1, —-1<z<1

9—\ O I oglse e Q-

-
2) Hind the absolute maximum and minimum values of the function on the given interval

flz)=123—32%+1, —1<x<3

3) Verify that the function satisfies the hypotheses of the Mean Value Theorem on the given
interval. Then find all numbers ¢ that satisfy the conclusion of the Mean Value Theorem.

5) For f(x) =2+ 32%— 23 find the domain, the y-intercept, and any asymptotes.
@ 6) For f(z) =2 + 32% — 23 find any critical numbers, intervals of increase or decrease, and any

loc4dl extrema.

7) For f(x) =2+ 32% — 2® find any inflection points, intervals of concave up or down, and plot
_the function.



/S)kor f(z)=2/(x —1) find the domain, the intercepts, and any asymptotes.
/

or f(x) = x/(x — 1) find any critical numbers, intervals of increase or decrease, and any
loca) extrema.

=

10) Hor f(z) =2 /(z — 1) find any inflection points, intervals of concave up or down, and plot
unction.

11) For f(x)=(x —3)y/x find the domain, the intercepts, and any asymptotes.

12 Yor f(z) = (x — 3)y/z find any critical numbers, intervals of increase or decrease, and any
ocallextrema.

13) Hor f(x) = (z — 3)y/x find any inflection points, intervals of concave up or down, and plot
the f]ﬁnction.

—

Z 14) A rectangular storage container with an open top is to have a volume of 8m?. The length of
its base is twice the width. Material for the base costs 2 dollars per square meter. Material for
the sides cost 1 dollar per square meter. Find the width of the cheapest such container.

7 15) The rate at which photosynthesis takes place for a species of phytoplankton is modeled by
the function

_ 1001
S I24+1+4

where I is the light intensity. For what light intensity is P a maximum?

16) (reate a formula to find the /¢ using Newton’s Method. What number should you stay
away|from for your first guess?

17) Cyeate a formula to find the root of f(x)= % — a using Newton’s Method.

) Jind the most general antiderivative of the function

fz) =2sin(z) — 22 4 2'/2



) ind the most general antiderivative of the function

f(t)=1—sec(t)tan(t) + cos(t)

@gnd the most general antiderivative of the function

f(s) =35%* 4 sec?(s)

ind f(x
f(z)=-1+12x —122%  f'(0)=12, f(0)=4

MATH 242 ... ExaMm 4 (_QVCQS\' Q@*\\. - K‘&»\w M

1) Upe the definition

7 where Ax = b_Ta and right endpoints x; =a+ i Az to evaluate the integral

/01 (22 +z)dx

2) Hind an approximation to the integral [ 15 (2% 4+ z)dz using a Riemann sum with right end-
_._-penJ' ts and n =4.

7 3) Evaluate the indefinite integral

N

/ (2sin(z) — 22 + 21/?) dz

“L_ 4) Evaluate the indefinite integral

/ (1 —sec(t)tan(t) + cos(t) — csc?(t)) dt

7‘ 5) Evaluate the indefinite integral




zv 6) Evaluate the indefinite integral

/s\/s—l—st

7) Evaluate the indefinite integral

/ cos(m /x) dx

Z 8) Evaluate the definite integral

/01 (2" — 82+ 1— T)dx

~) 9) Evaluate the definite integral

/2
/ (2z + 1+ cos(x)) dx
0

» 10) Evaluate the definite integral

2
/ t? sin(t®) dt
0

g

Evaluate the definite integral

/04 e \ost \Mﬁ

’%\/' < )
% -
”12) Evaluate the definite integral A‘\{ Q (&0 D)

[ arm

etup, but do not evaluate, the definite integrals to find the area of the region bounded by
the cirves y =sin(z), y=cos(x), © =0, and = =7. Include a sketch of the region.

<

14) Find the area enclosed by the curves y =z? and y =4x — 2°.

N

15) Setup an integral to find the volume of a pyramid whose base is a square with side L and
whosé height is h.

4 oW




16) S¢tup an integral to find the volume of the solid obtained by rotating the region bounded by
y=z% y=0, and x =2 about z = —1 using the method of disks.

17) Fipd the volume of the solid obtained by rotating the region bounded by y = 2%, y =0, and

out x = —1 using the method of shells.

force of 10N is required to hold a spring that has been stretched from its natural length of
10cm\ to a length of 20cm. How much work is done in stretching the spring from 20cm to 40cm?

UNS &

Setup an integral to find the work required to pump the water out of the given tank. Let p
be the density of water in b /ft3.

20) Find tiaverage value of f(z)=xz+ /x over the interval [0, 4]

2N A
1) Find) ¢ such that f..= f(c) for f(z)=2zv1—2? over the interval [0, 1].

SR w\\\ \'\¢~‘€L OneL. )A*K‘CC.
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