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1. Find thederivativeof thefollowing functions.Do notsimplify.(12)

(a) y � ex sin
� 1 � 3x �

(b) y � 1
tan� 1 x

(c) y � �
x � sinx � x
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2. Evaluatethefollowing limits if they exist.(8)

(a) lim
x � 0

�
1
x � 1

ex � 1 �

(b) lim
x � 0	 1 � lnx

e1
 x

3. Let f
�
x � � ex tan� 1x for x � 0.(8)

(a) Show that f is one-to-one.

(b) Evaluate
�
f
� 1 ��
 � 1� .



MATH 111-001-002
Final Examination200530
Time: 3 hours

Page3 of 9

Name:
Student#:

Section:

4. Find thevolumeof thesolid obtainedby rotating,aboutthe y-axis, the region boundedby(6)
y � 0, y � sinx, x � π � 4 andx � π.

5. Evaluatethefollowing integrals.(32)

(a) � 4

1 � x lnx dx
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(b) � cos
� 1 x dx

(c) � cos5
�
5t � sin

�
5t � dt
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(d) � π 
 3
0

tanθsec3 θ dθ

(e) � x� 1 � x4
dx
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(f) � dx

x2 � x2 � 25

(g) � ∞

3

2� x2 � 1
dx
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(h) � 4

0

dx� 4 � x

6. Let a1
� 10andan � 1

� �
5 � an ��� 2 for n � 1.(9)

(a) Show thatan � 5 for all n � 1.

(b) Show thatthesequence� an � is decreasing.

(c) Find thelimit of � an � .
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7. Testthefollowing seriesfor convergence.(15)

(a)
∞

∑
n � 1

�
sin

�
π � 6�

sin
�
π � 3� � n

(b)
∞

∑
n � 0

� � 1� n

7n � 3

(c)
∞

∑
n � 2

n4 � n3 � 1
n5 � n2 � n

(d)
∞

∑
n � 0

� n!
2n

(e)
∞

∑
n � 3

1
n
�
lnn � e
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8. Find a power seriesrepresentationfor the function f
�
x � � x

2x2 � 1
andgive its interval of(6)

convergence.

9. Find thefirst threenonzerotermsof theMaclaurinseriesfor f
�
x � � ln

�
1 � x � .(4)


