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(QUESTION 1

(2] Find all real soletons o x +6 > x2.
(b Dafferentiate f{x) = cos-l{sinx7}.
{c) Find k if xk+3 = &"I0% . where x>0 .

1+ 2
k. Prove that cos 28

= cotZ8 .
1 - cos28

(e} A firm manufacturing fuses finds that 2 % of them are defective.
Fromn a random sample of 8 fuses, find the probability that the sample

conains 3 defective fuses. Give your answer correct o one significant figure,

QUESTION 2 (START A NEW PAGF)

o . Jp—
{a) Use the subsutution u— 1+ 3x° 1t evaluate J %2 NV 1+3xY dx .
(l

x4 ]
(b)Y [ntepgrate
’ h x2+4

dx

{C) Prove by Mathermatica] Induction that ;

l+d+ 06+, +4"=14™ ) for n=012 .
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QUESTION 3 (START A NEW PAGE)

{a} A particle moving in a straight ine x centimetres from the origin O, after t

seconds, ts given by x{t) = 3 — 5 cos 2L

(1)
(11)

Show that its acceleration is given by x= —4(x -3},

Find 15 peniod of motion.

(by  There are 5 girls and 6 boys 1n a group.

{1) How many ways ¢ould they be armanged in a line such that
each girtt stands betweasn 2 hoys ?
(11} How many arrangements are posstble if two boys A and B stand ar euch
end of a line?
{c) {1} Express cos X — v 3 sin x in the form R cos (x+o) for R>0and »
acuie.
{11} Hence. or otherwise, find ali solutions to cos X — 3 sin x = 2.
QUESTION 4 (START A NEW PAGE)
) (i) Nealy sketch the graph of v = sin "ty and state its domain and ran 28
{11} By considering the gmaph in (1) or otheraise, find the exact value of;
1
Z
| i ' s
| sin " oxdx
s
. ) d 3 4 . 2
(b {1] Show tas gplan’ ¥ = Taec X - FsecT X,
{11) Lising (i} or otherwise, evaluate j see X dx

¥

~
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QUESTION 5 {START A NEW PAGE)

(a) A particle is projected from a fixed point ( on & horizontal plane at an angle of

clevation o with a speed of ¥ nys. Aferanme t, the horizontal and vertical

components of its velocity are: x= Vcos @ ¥y =V sino — gt
7 A v
. |
X
{1 Show that the position P(x,y} of the partucle at any time ag it moves along its

path s given by

Ly
a

_E?-i
Yv=xtan x —
‘ L

‘v';?{ I~ tan? ¢t

(i) If the particle is projecied from the origin at an angle of 309, find the speedd
required for it to just clear a vertical wall 4 meges high and 12 metres
away from the ongin, (Take g= 10 m/s2)

(Give your answer Cormect [ pwo decimal places.

12

(1} (1) Write down the term [ 4t of the expansion (X + 1—,}}
o

for 0= ¢ =12,

iy Fvaluate the term independent of x 1n the expansion of (X + 5
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QUESTIIN 6 (5 TART A NEW PAGEF)

1 2y
d .
2 (1"' I

U S S W
(a) Prove that dtz S

{b) The accelgration of a particle x metres from ongin O ar time € seconds 1s EIVEen
. 1 . ] ]
by x = -3¢ ". M its velocity v, is 1 metre / seceond when

x =0, find 1ts velocity when x = 4.

(L) Twocreles cutat A& and 13, X is on the circle with centre QO and XA, XB cut

the other circle at C, D respectively. XO extended cuts the circle XAB at F
and chord CI> at G,

£} Neatly copy the dlagram onto your answer sheet,
(1t} Frove that ACGF 15 a cyelic quadrilateral.

(o Prove that X(iis perpendicular 1o CED.
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QUESTION 7 (START A NEW PAGFE)

(a) The poins P (Zap,apz} angd {J tf.?’_aq,aqz} lie on the parabola x ‘o 4ay and

p+g="2

(i) Find the angle which PQ) makes with the x axis .

(11) Find the equation of the locus of M, the nud-point of PQ as it moves
about the parabola.

(1} Clearly state any restrictions on the locues of M.

(k) A rectangle ABCD with sides of length x metres and v metres has an area of

9 m¥. Two metal consuruction strips, one a diagonat BIY and the other EI

parallel 1 sides AB and CI7 are required o strengthen the rectangle.

(1}

(1t)

i |2
YT
k |
[ 4
ol ¥ -

Show that the ol length L of BOTH stips is

[. = x + — ——  [newes.

Find the dimensions of the rectangle which will minimise the
total length Loof the smips.

THIS ES THE END OF THE PAPER
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