
Math 181
Final Exam Name ___

For full credit, please show your work or explain your answer for each problem.

1. Find the following limits.

1'. sin3xa. un-
x-+O X

Iim__X-:-2 _-_3_b. 2x-,"'2x +4x

2. Find the derivatives of the following fimctions.
a. I(x) =e= sin3x

b. I(x) =31n(cosx)+arctan(2x2)



3. Find the equation of the line tangentto the curve x2y - 3y2 = 2x at the point (-1,1).

4. Given the graph of the derivative f'(x), find the values of x where the function
f(x) has

a critical points.

c. local minima
x

/

b. local maxima

d. inflection points.
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6. 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'(1} (e) g'(3}

g(x}

4

Rgure2.3

7. Find the indefinite integrals.
a J(3.rx +~inx)dx

, '



· :. 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 (kmlmin)
2

-t-__'_-~~__'_~-...L....---T-___'-T t (minutes)
92

-1

-2

Howmany kilometers away from A is the car at time t = 2, 5, 6, 7, and 91

9. Suppose the rate at which ice in a skating pond is melting is given by '::: =41+ 2,

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 bas melted in the
first 4 minutes.
(b) Evaluate the definite integral inpart (a).

- ----------------------------------------------------------------------------



100 Sketch and find the area between the graph of f(x) =x(x +2)(x - 3) and the x-axis
in the interval [-2,3J.

1t. Given the graph of the derivative F'(x) Withthe areas as .shown in the graph
below, and F(O) = 0 , complete the table and then sketch the graph of the function
F(x). Show clearly where the graph is increasing, decreasing, concave up, and
concave down.
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Math 181
FinalExam Name. _

For full credit, please show your work or explain your answer for each problem.

® 1. Find the following limits.

I.. sin3xa. 00-- -
x-+O X

b. lim x2 -3
x-+oo 2X2 +4x

2. Find the derivatives of the following functions,
a f(x) = e-x sin3x

--.' -'f.. '7 -)( <+' (x) ± - e 5; /) ) IX. t :je 0y~3X

= )e-x ( 7, cos 3x - Sio1 3")

b. f(x) =31n(cosx) ...aretan(2x2)
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....\~ , 3. Find the equation of the line tangent to the curve x2 y - 3y2 =2x at the point (-1,1).
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j/ 10: 4. Given the graph of the derivative f'(x) , find the values of x where the function
\ / f(x) has

a. critical points.
'I r> /')

- ..J.. Ii') ! .:J-..

b. local maxima.

x
c. local minima

d. inflection points.

/
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and minima.
a. Find the intervals where f is increasing and decreasing, and find the local maxima

iI (X) := ::r/- t 0 :x
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b. Find the intervals where f is concave up and concave down, and find the inflection
points.
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6. 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}

t

Rgure2.3

c ci
I

C1 b t::

7. Find the indefinite integrals.
a J(3.rx +~inx)dx +C

(e) g'{3}

1-



8.. ': c~ 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

-t-_"'__'-_'___'__~---l--t--~~ t (minutes)
91

-1

-2

How many kilometers away from A is the car at time t = 2, 5, 6, 7, and 91
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9. Suppose the rate at which ice ina skating pond is melting is given by dV =41+ 2,
dl

where V is the volume of the ice in cubic feet, and 1 is the time in minutes.

(a) Write a definite integral which represents the amount of ice that has melted in the
first 4 minutes.
(b) Evaluate the definite integral in part (a).
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10. Sketch and find the area between the graph of f(x) = x(x +2)(x - 3) and the x-axis
in the interval [-2, 3J.
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11. Given the graph of the derivative F'(x) With the areas as shown in the graph
below, and F(O) =0, complete the table and then sketch the graph of the function
F(x). Show clearly where the grapb is increasing, decreasing, concave up, and
concave down.
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Extra Credit Problem

The function J(t) is graphed below and we define

F(x) = 1% J(t)dt.

Are the following statements true or false? Give a brief justification of your answer.

(a) F(x) is positive for all x between 2 and 3.

(b) F(x) is decreasing for all x between I and 3. '-,·\L Si~_
1 ,_.- _

(c) F(x) is~concavedown for x = '2. r-A L')
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