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Instructions

1. Write your name and ID number at the top,
right of this page.

2. Please note that there are 14 questions.

3. Answer the questions in the spaces provided.
If you require additional space to answer a
question, please use the back of the page and
refer to this page in your solutions.

4. Your grade will be influenced by how
clearly you express your ideas, and how
well you organize your solutions. Nu-
merical answers should be in exact val-
ues.

5. DO NOT WRITE FORMULAS ON
THIS COVER PAGE.
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1. Use a limit of Riemann sums to compute the exact value of the definite integral (6 marks)
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2. Evaluate the following integrals (16 marks)
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3. (6 marks)

The equation
x2/3 + y2/3 = 4

represents a special polygon in mathematics called Astroid. Find the are length, located in
the first quadrant, from M(1,

p
27) to Q(8, 0).
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4. Let f be a continuous function and
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5. Determine by calculation whether the following improper integral is convergent or divergent.

(6 marks)
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6. Determine by calculation whether the following improper integral is convergent or divergent.

(6 marks)
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7. The speed of a particle, moving on a straight line, is given by v(t) = e � ln te. Evaluate the
integral
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1 |v(t)| dt (which represents the traveled distance of the particle between t = 1 to
t = 3). (6 marks)

vlt) = e- Lte = o

= e - eLt = o

Lt =\ ⇒ t -- e

ke - eht)dt .- et - e (tht) -t)
= zet - et LCH

z @
}

flirty dt =/ (
e-ehtldt + f- (e-eht) dt

I e

3

= Get -ethitD? - Get -ethitBe

=
zé - É - ze - Ge - 3eh (3)→I +e)

= 2É - 8 e +3eh (3)



8. Let R be the shaded region enclosed by y = 1
x+1 , y = 1� x

3 . See below (10 marks)

(a) Set up an integral or integrals that express the area of R (DO NOT EVALUATE).

(b) Use the method of your choice(Disk-Washer method or Shell method) to set up the
integral to find the volume obtained by rotating region R around x = 3 (DO NOT
EVALUATE)

(c) Use the method of your choice(Disk-Washer method or Shell method) to set up the in-
tegral to find the volume obtained by rotating region R around y = 2 axis (DO NOT
EVALUATE)
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9. Determine whether the sequence { 3n

(n+ 1)2
} is convergent or divergent. (3 marks)

10. Express the repeating decimal 7.162162 . . . as a rational number by using a geometric series.
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11. Determine whether the series is convergent or divergent, if it is convergent find its sum.

(3 marks)
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12. Determine whether the following series is absolutely convergent, conditionally convergent or
divergent, state clearly the test you have used in each problem. (16 marks)
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13. Find the radius of convergence and the interval of convergence of (5 marks)
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14. Find the Taylor series of f(x) = 1p
x about a = 4. (6 marks)
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