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INSTRUCTIONS TO CANDIDATES

1. This examination paper contains SIX (6) questions and comprises FOUR (4)
printed pages. A formulae table is provided on page 4 of the paper.

2. Answer ALL questions. The marks for each question are indicated at the beginning
of each question.

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

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

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

5
(a) Use the Trapezoidal Rule with n = 4 to approximate the integral / Inzdx.
3

(b) Using the Error Bound formula, find an appropriate n such that the approximation
5
T,, of the integral / In 2 dx using the Trapezoidal Rule has an absolute error of at
3

most 1073,

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

(2) / 21(Inz)? dz.

22% + 18z — 1

Question 3. Determine whether each of the following series converges or diverges. Justify
your answer. (15 marks)

Zln n* 4+ 2n3
2t +n3
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Question 4. Let a; = ¢ for some positive real number ¢ > 1. For n > 1, define

1
Upiqp =2 ——. (15 marks)
Qn

(i) Compute the value of as and a3 in terms of c.

(ii) Show that ag —as < 0.

(iii) Show that the sequence {a,}5°, is bounded and decreasing.
)

(iv) 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 for every = € R,
determine whether the series converges absolutely, converges conditionally or diverges
at x. Justify your answer.

(b) Let {a,}>, be a sequence such that lim,, ., n?a, = M for some real number M € R.
Does the series Y | a,, converge absolutely? Justify your answer.

Question 6. (20 marks)

1
3—a

(a) Find a power series with center ¢ = 1 that represents the function f(z) =

(b) Using the Maclaurin series, find the fourth derivative f®*(0) at the point 0 of the
function f(z) = sin(2z)v/1 + .

(c) Using power series or otherwise, find the sum E —( 32)"
n !
n=1



Formulae Table
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[Lde=In|z|+C
Jkdx =kz+C
[sinzdr = —cosz+ C
[sec?zdr = tanz + C

[ secx tanz dx = secx + C
Jtanz dz = In|secz| + C

1 o1
Ik iz dr =tan" 'z

femdx:e:”—FC'

f:z:”dx—

(n# 1)
Jcoszdr =sinx+ C

n+1

Jesc?zdr = —cotx+ C
Jescxcotzdr = —cscx+ C

[secxdr =In|secx + tanz| + C

sinx +cos?z =1
1+ cot? x = csc? x

sin® 2z = 1(1 — cos 2z)

2z

tan?x 4+ 1 = sec
sin 2z = 2sinx cos T

cos?z = $(1 + cos 2z)

sin Acos B = % (sin(A — B) +sin(A + B)) sin Asin B = % (cos(A — B) — cos(A + B))
cos Acos B = % (cos(A — B) 4 cos(A + B))

1%272)%!10"=1—#:10—1—302—|—gc3—|—-~~ R=1
i—T_l+x+2—T+§3+ R =00
Sln$:§(— (2;7:1) 2_74_9;_? i_j—i— R =00
cosac:g(—l)"ézl—l—z—i_yi_j gé_f+.. R=o00
tan 11':2(—1) 2;n_:11_ —%34_%5_30_77_,_ R=1
n(l+z) g 2 —x—%2+%3_%4+ R=1
(1+x)k:g(i>$"=1+kx+k(kzl_l)x2+k(k_1;!(k_2)x3+ R=1

END OF PAPER



