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Read each of the questions carefully and show all your work.

1. The graph of f(x) is given

(a) Sketch the graph of f' (x) on the same axes.
(b) Where does f' (x) change its sign?
(c) Where does f' (x) have a local maximum or minimum?

y
y = f(x)



2. For the function g(x) shown in Figure 2.3, arrange the following numbers in increasing order.
(a) 0 (b) gf (-2) (c) g' (0) (d) g' (1) (e) g' (3)

g(x)

4

Rgure 2.3

3. Given f(x) =5x2 +3x-12,
(a) Find th.eslope or the tlmgent line to the curve at % = -2.
(b) What is the equation of this tangent line?
(c) Find all points where the curve has a horizontal tangent.



4. For f(x) =2x3 -9x2 +12x+l, (O~x~3),
(a) Find!' and I".
(b) Find the critical points of J.
(c) Find any inflection points.
(d) Evaluate I at the critical points and the endpoints. Identify the global maxima and minima of J.
(e) Sketch J. Indicate clearly where J is increasing or decreasing, and its concavity.

do the following:



5. Find derivatives for the functions

a. t 1f(t) = 2te - Vi

h. 5 - 3z
W = 5 + 3z

c. f(t) = cos2(3t + 5)



6. Find the indefinite integrals:

(a) J (3eX + 2sinx) dx
(b) J ( 1)4t + t dt

7. Find the exact area of the shaded region in Figure 6.29
between y = 3x2 - 3 and the x-axis.

x

Figure 6.29



8. A car is moving along a straight road from A to B, starting from A at time t = O.Below is the velocity (positive
direction is from A to B) plotted against time.

velocity (km'min)
2

+----'-----'_....._--'-_....._.l...- __ __._-~ t (minutes)
92 3 4 5 6

-1

-2

Howmany kilometers away from A is the car at time t = 2, 5, 6, 7, and 9?

9. Suppose the rate at which ice in a skating pond is melting is given by dV =4t +2,dt
where V is the volume of the ice in cubic feet, and t is the time in minutes.

(a) Write a definite integral which represents the amount of ice that has melted in the
first 4minutes.
(b) Evaluate the definite integral in part (a).
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Read each of the questions carefully and show all your work.

The graph of f(x) is given

(a)
(b)
(c)

1.
Sketch the graph of J' (x) on the same axes. /
Where does J' (x) change its sign? J (I -LJ I Yr
Where does J'(x) have a local maximum or minimum? YL \ Vl--1. '\

1'1 Vh I{,£



2. For the function g(x) shown in Figure 2.3, arrange the following numbers in increasing order.
(a) 0 (b) g'( -2) (c) g'(O) (d) g'(l)

)0 .c(0 ( ...)

5( (r;»)
9(( I)
c

J((-l)
;((1)

(e) g'(3)

>0

Figure 2.3

3. Given f(x) =5x2 +3x-12,
(a) Find the slope of the tangent line to the curve at :z: = -2.
(b) What i~the equation of this t:mgenlline?
(c) Find all points where the curve has a horizontal tangent.

A) f(C~)~ /oi-t- S --:1 {I(-J):: /0(-'--)+] '-/--:j

~) t(,-~)-:: r--(-2jLJl(-})-tL --)_

J-~-=-vv,l/-~)

I '\ r ,/ 2)) _J., 1-) ~ + ] +%, - J Lj_ L-= - 1L!,--""'C'-' ~

L ) /.:: -_l
)0

./:; -~
1- I o

~ ~ - l-l(97 .:{(--(;> ):2 -:ro



4. For f(x) = 2x3 -9x2 + 12x+1, (0S; x S;3),
(a) Find f' and f"·
(b) Find the critical points of [,
(c) Find any inflectionpoints.
(d) Evaluate / at the critical points and the endpoints. Identify the global maxima and minima of l
(e) Sketch /. Indicate clearly where / is increasingor decreasing, and its concavity.

do the following:

('\1 fix) = (3j(2)X'·' - (2)("')«-' .... (1)(1'1..»('-1 ~ 0

- 'X ~ - IJ X .f- /"2
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5. Findderivativesfor the functions

a. 1
f(t) = 2tet - -

..ji
_,;

\ \ ~...-1'1

b. 5 - 3zw= 5+3z

w': -3L,";z)-:>{S-)z_)
LS1)7,)1_

w' ~ -\S-~ '2 ... \S ~q,_

Ls -t ')2,)'l.-

c. f(t) = cos2(3t +5)

t'{{.')-:.~ c0S ( ].-t ~ 5")' - {l'" ( ') t. +- 5') . '2

'"' - b <. 0 5 (':3.f +s) S'l '" ( ') .f. .,. S" )



6. Find the indefinite integrals:

(a)!(3e'" + 2sinx) dx
(b) !( 1)4t + t dt

J (J(e;.f Z ( ///ft)} Ji<

= ~eJ~ '2. (- (~)x)

-:. 3eX' - t (o/x -+- C

f(I/f -- I)til-
'1(-./_)~!., ~ ;/;/-1-/

/ .... / /

=

7. Find the exact area of the shaded region in Figure 6.29
between y = 3x2 - 3 and the z-axis.

x

Figure 6.29

y \~I d x : -) ~ (3 x ~ - 3) JK + r(J x" - J ) h
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.
8.. ~~ is moving along a straight road from A to B, starting from A at time t = O.Below is the velocity (positive

direction IS from A to B) plotted against time.

velocity (km'min)
2

-f-__._--l..-..__.....__._-.l..----Ir---'-_+_ t (minutes)
9

-1

-2

How many kilometers away from A is the car at time t = 2, 5, 6, 7, and 9?
. I't ,

if
9. Suppose the rate at which ice in a skating pond is melting is given by ~ =4t+2,

I

t 2-. < b 7 I
I<Y'r\

)_ ~ 9 7'-I-v{SI (yeM A i
I ,t

where V is the volume ofthe ice in cubic feet, and t is the time inminutes.

(a) Write a definite integral which represents the amount ofice that hasmelted in the
first 4 minutes.
(b) Evaluate the definite integral inpart (a).

a) d V ~ ('If + -;.) d f

3. J~V:; 'J.t + It 0
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