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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
ZL'2/3 + y2/3 — 4

represents a special polygon in mathematics called Astroid. Find the are length, located in

the first quadrant, from M(1,v/27) to Q(8,0).
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4. Let f be a continuous function and flﬂ f(z) dz = 8. (8 marks)

(a) Evaluate fow/4 sin(0) f(v/2 cos(6)) db.
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(b) Suppose that f(1) = 2, f(v/2) = 6. Evaluate flﬂ zf'(x) dz.
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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.
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7. The speed of a particle, moving on a straight line, is given by v(t) = e — Int®. Evaluate the
integral f13 |v(t)| dt (which represents the traveled distance of the particle between ¢ = 1 to

e (6 marks)
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8. Let R be the shaded region enclosed by y = ﬁ, y=1—%. 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 z = 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 { 5} is convergent or divergent. (3 marks)

(n+1)

100 7
——

1

od
X X X
\,'l‘N\ S —‘i \'.\M __.3 L3 H LM SLL 3) = 0d

—
—

Y—e 00 Q(*,\\’l X+ 2lx4\) X— o)

and i@%zx dw.

10. Express the repeating decimal 7.162162 ... as a rational number by using a geometric series.
(3 marks)
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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(z) =
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