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INSTRUCTIONS TO CANDIDATES

1. This examination paper contains SIX (6) questions and compriscs FOUR (4)
printed pages. A formulae table is provided at the end of the paper.

2. Answer ALL questions. The marks for cach question arc indicated at the beginning
of cach question.

3. Answer cach question beginning on a FRESH page of the answer book.

4. Thisis a RESTRICTED OPEN BOOK cxam. Each candidate is allowed to bring
ONE (1) hand-written, double-sided A4 size help sheet.

5. Candidates may usc calculators. However, they should lay out systematically the
various steps in the workings.
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Question 1. (15 marks)

1
(a) Use the Simpson’s Rule with n = 4 to approximate the integral / 2% dz.
0

(b) Using the Error Bound formula, find an n such that the approximation of the integral
1
/ sin(z?) dz using the Midpoint Rule M,, has an error of at most 107>
0

Question 2. Evaluate the following integrals. (15 marks)

1
—d
2) /\/$2+6x v

1
(b) / x?(z? + 25) dz

Question 3. Determine whether each of the following series converges or diverges. Justify
your answer. (20 marks)

(b) i (4n+\/_)
>
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Question 4. (10 marks)
For n > 1, define a,,1 = Va, + 30, where a; = 4.

(i) Show that 0 < a, <6 for all n > 1.

(ii) Show that {a,} is increasing.

(iii) Show that lim, . a, exists and find its value.

Question 5. (20 marks)

(a) Find the interval of convergence of the following power series, and identify the values
of x for which the series converges absolutely or conditionally. Justify your answer.

i nb(z —5)"
0 nd4l

e series _, an, converges absolutely, does the series _q a; converge! Justily
b) If the seri - bsolutely, does the seri oL a ? Justif
your answer.

Question 6. (20 marks)
. . . . 1
(a) Find a power series with center ¢ = 2 that represents the function f(z) = 1732
x
1
(b) Find the first five nonzero terms of the Maclaurin series for f(z) = TTsma
sinz

(c) Using power series or otherwise, find the sum 3 >° ' ne™".



Formulae Table
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Jide=nlz[+C
Jkdz=ka+C
[sinzdz = —cosz + C
[sec?zdz = tanz + C

[ secztanz de = secz + C
Jtanz dz = In|secz|+ C

1 a1
f1+12 dr =tan 1z

[efdz=e"+C

Zntl
n+1

[zmdr = +C (n#-1)
Jcoszdz =sinz +C
[esc?zdr = —cotz+C

Jescxcotzdr = —cscz+C

[seczdz =In|secz + tanz| + C

sin?z +cos?z =1

2

1+ cot?z =csc?z

2

sin®z = (1 — cos 2z)

2

tan? z + 1 = sec
sin2x = 2sinx cosx

cos?z = (1 + cos2z)

sin Acos B = % (sin(A — B) +sin(A + B))

sin Asin B = % (cos(A — B) — cos(A + B))

cos Acos B = % (cos(A — B) + cos(A + B))

1 oo
1_£:Zm":1+x+m2+w3+~“ R=1
n=0
had n 2 3
e _ N2 _ LT =
e _Zon!_1+x+2!+3!+ R=o0
-
ad x2n+1 xS $5 ZB7
=S (1)n _ oz af _
sine 7;( Vs Tt w et =00
o m2n 1;2 $4 $6
= _— n = —_— — — —_— Y —
Cosm_g( A T B TR TN R=oco
o m2n+1 :123 $5 7
tan"lz =) (- =r— "t =
anzng()Zn—i-l 375 =t
00 2 3 4
x T x X
In(1 =Y ()"l =r - - =
n(1+ x) nz::l( e e i aialab R=1
= [k k(k —1) k(k —1)(k —2)
k _ 2 - - 3
(1+z) —2;)<n>mn—1+ka:+ o T a4+ R=1
-

END OF PAPER
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Please read the following instructions carefully:

1. Please do not turn over the question paper
until you are told to do so. Disciplinary action
may be taken against you if you do so.

2. You are not allowed to leave the examination hall unless
accompanied by an invigilator. You may raise your hand if
you need to communicate with the invigilator.

3. Please write your Matriculation Number on the front of the
answer book.

4. Please indicate clearly in the answer book (at the
appropriate place) if you are continuing the answer to a
question elsewhere in the book.



