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Section A (40 marks).

Answer all questions in this section.

Express ix : ; ;
g G=1)(x71y7 In partial fractions. 151

i I
® EPLCSS V6Caso — VZ5in@ in the form RCos(0 + @) where R > 0 and
0° < < 900' |2|

(i) llence or othery;
wi ; — Il —
for 0° < D g se, solve the equation V6Cos0 V2Sing = 2 -

Given that (1 ~ -
Q~ax) g 15x + 90x2 + bx3, find the valucs of a; band n. |91

The function fis defineq by f(x) = In(2x - 3) forx € R, x > 2.
z

(i) Find f~1(x) and state jts domain. | &
(i) Solve the cquatjon
) -6 (-0 +5=0. 11
(i) Use the trapezium rule with S ordinates to find an approximate value of
J$T1 + Sin?(2x)] dx correet to 8 decimal places. L
__ N z
(i)  Find the cxact value of [3[1 + Sin?(2x)] dx. e
(iii)  Hence, {ind the percentage error in using the trapezium rule as an
approximation of fD:[l + sin®(2x)]dx. A
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Answe,
Erany fiye Questiong

Section B (80 marks)

" _— from this section. Each question carties 16 marks.
4 e image of g i
: i ¥ = 5x under the transformation matrix
5 ) 13]
®
18 o
8lven thye matrix M = (_23 ; ;)
' 4 -4 3 .
i
(K Evalyate M2, 131
) g s b
» the inverse of matrix M. 61
(i) Hence aF - |
- O otherwise solve the simultaneous equations:
3’( T3y 4az=1
43x+2y+22 =14
X~ 4y 43z =22 141
(@) Uge
the Substitu; 2
- 1 1on U® = x ~ 1 tofind th
fl xmdx- e exact valuc of
4]
M) The gj
agram below shows the shaded regi
- _ region S bounded by th
Y = 4Vx ,line PQ ang the x - axis. S
y
T
y=4V;
P
.l wp
y / | i Y
| N
= rd —— L
ol 9 13
Find the
(i) coordinates of P, I
(i)  equation of line PQ, 2]
gi) aeacfregon8, ik
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B

exact volume of the solid of revolution generated when region

(iv)
S is rotated completely about the x — axis. 15]
The rate at which a proportion x of a certain population is infected by cholera is
fi:rectly prop(?ni0|1al to the product of the proportion infected and that not yet
infected. At time t days the proportion of the population infected is x and not
infected is (1 —x),
U] Write down a differential equation relating x and 1. [2]
(i) Initially 20% of the population was infected and 120 days later it rose to
80%. Solve the differential equation, expressing x in terms of /. (1]
(i)  Hence, find the Proportion infected after 60 days. [2]
(V) Describe what happens to the population as time increases. [1]
(@  The equation of a circle js Biven by 3x? + 3y? — 12x + 18y + 3k = 0.
Find the value of k for which the circle has a radius 6 units. 14]
) Usze Taylor’s series expansion in ascending powers of (x — 1) to find
x“Inx up to and including the term jn (x—1)* 15]
(© ) Show that the equation x5 — 10y — 5 = 0 has a root between |
and 2. (3]
(i) Taking 1.7 as the first approximatjon, use the Newton-Raphson
method twice to approximate the root of the equation
x° —10x — 5 = 0 to 2 decimal places, (4]
4
The plane m has equation r.| —1 | = 1. The points P and Q have coordinates
3
(=5;1;3) and (2; 4; —1) respectively.
() Show that Q lies on plane . 2]
(if) Find the
(a) equation of the line perpendicular to s through P, 12
(b) Cartesian equation of line PQ. 131
(iii)  Calculate the
(a) acute angle between m and the line PQ, [41
(b) shortest distance from P to . (51
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11 (ﬂ) ’(T)n a Si“glc ia 5
s arg(x 4gla'“’r$hadc [
S Jand |, &lon defined by the inequalitics
(b) g Al - T3 .
olve the equati, ' 13]
n.
73w
@ S 19
c lJSe de . Lﬁl
Sinasinszl\’l'ei thCOrcm to show thiiy
= 165in%0 — op e
12 (a) 0~ 2080t + 58in?g,

The dia
Bram sh
R. PQ = OWs a circle cent :
“Actm g centre O, passing throygl i
aPProximac 5 nd angle QPR = g g tarough the points P, Q and

: iven that 0 i
€ of triangle PQR in terms of 9. GRS

i7]

4)

(b) Show that the set A={1;i; —1; —i} forms a group under multiplication. |6}

(c) Prove by induction that

n

zr(r +1) = %n(n +1)(n+2)

el

for all positive integers n. 16}
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