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SECTION A MMMe 1)
Answer BOTH questions.
1. (@ Find W if
dx
(i) y=sin? 5x + sin? 3x + cos? 3x [3 marks]
(i) y=+vcos x? [4 marks]
Gi) y=x. . [4 marks]
™ 6 Giventhaty=cor‘x,whae0500r'xsn,provethat%-=——ll—xz—.

[Note: cos'x = arc cos x] [7 marks]

(ii) The parametric equations of a curve are defined in terms of a parameter ¢ by
y=N1-¢t and x=cos™ ¢, where 0<t<1.

a)  Show that % - —-——‘“2"‘ ‘ {4 marks]

2.
b) Hence, find %,%2, in terms of ¢, giving your answer in simplified form.
[3 marks]

Total 25 marks

1
2. (a)  Sketch the region whose area is defined by the integral I V1-x dx.  [3 marks]
0

1
(b) Using FIVE vertical strips, apply the trapezium rule to show that I o\j 1-x* dx= 0.759.

[6 marks]
(c) (i) Use integration by parts to show that, if /= .[ V1-x dx, then
1=x~11-x2-1+j~—1—dx. [9 marks]
1-x?
GO ON TO THE NEXT PAGE
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(i) Deduce that 7 = —* Y1 ""2 +8I'X 4 ¢ where c is an arbitrary constant of
integration. '
[Note: cosx = arc cos x] [2 marks]
. 1
(i) Hence, find j' VI-2 . [3 marks]
[}

(iv)  Use the results in Parts (b) and (c) (iii) above to find an approximation to =.

[2 marks]
Total 25 marks

SECTION B (Module 2)

Answer BOTH questions.

3. (a) A sequence {¢ } is defined by the recurrence relation
t,, =t +5, ¢t =11 forall n € N.

(1) Determine ¢, ¢, and 1, [3 marks]
(i)  Express ¢ in terms of n. (5 marks]

() Find the range of values of x for which the common ratio r of a convergent geometric
2x-3

series is e [8 marks]
_ 1
(C) Letj(r)-—r—+l—,reN.
(i) Express f{r)—Ar+1) interms of r. [3 marks]
(ii) Hence, or otherwise, find
n 4 .
S =% ——— 4 ks
SR CET Yoy 14 marks]
(iii) Deduce the sum to infinity of the series in (c) (ii) above. [2 marks]
Total 25 marks
GO ON TO THE NEXT PAGE
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4. (a) (i) Find # € N such that 5(*C,) = 2("*C)). [S marks]
(ii) The coefficient of x* in the expansion of
(1+2x)* (1+px)*
is —26. Find the possible values of the real number p. [7 marks]
(b) (i) Write down the first FOUR non-zero terms of the power series expansion of
In (1 + 2x), stating the range of values of x for which the series is valid.
[2 marks]

(ii) Use Maclaurin’s theorem to obtain the first THREE non-zero terms in the power
series expansion in x of sin 2x. {7 marks]

(iii) Hence, or otherwise, obtain the first THREE non-zero terms in the power series
expansion in x of

In(1+sin2x). o [4 marks]

Total 25 marks

SECTION C (Module 3)

Answer BOTH questions.
s. (a) A committee of 4 persons is to be chosen from 8 persons, including Mr Smith and his
: wife. Mr Smith will not join the committee without his wife, but his wife will join the

committee without him.

Calculate the number of ways in which the committee of 4 persons can be formed. '

[S marks]
(b) Two balls are drawn without replacement from a bag containing 12 balls numbered 1 to
12. :
Find the probability that
(i) the numbers on BOTH balls are even [4 marks]
(ii)  the number on one ball is odd and the number on the other ball is even.
[4 marks]
GO ON TO THE NEXT PAGE
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(c) (i) Find complex numbers u = x + iy such that x and y are real numbers and

uw = —-15 + 8i
(ii) Hence, or otherwise, solve for z the equation

2-(3+2)z+ G +i) =0,

(a) Solve for x the equation
x—3 1 -1
1 x-5 11 =0
-1 1 x-3

(b) (i) Given the matrices

1 -1 1 30 -12
A=|1 =2 4|, B=|5 -8
1 3 9 -5 4

a)  find AB

b) hence deduce the inverse A~ of the matrix A.

(ii) A system of equations is given by

x—-y+z=1

]

x—-2y+4z=25
x + 3y + 9z = 25,

a) Express the system in the form

[7 marks}

[5 marks]

Total 25 marks

[10 marks]

[4 marks]

[3 marks]

Ax =Db, where A is a matrix and x and b are column vectors.

b) Hence, or otherwise, solve the system of equations. [S marks]

END OF TEST

Total 25 marks
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