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SECTION A (Module 1)

Answer BOTE quesdons.

(a) (r) 
ff*";f:;*'fd:ffSffi 

i ror which thc roots * *Hffil:;

(ii) The roots of the orbic equation

.ri - lsri + px -105 : 0

are5-&,5and5+k.

Find the values of the constantsp and &. [7 marksl

(b) (i) Copy the table below and complete by insirting the values for the functions
fix) = | x + 2 | and g(.r) : 2 | x - | l.

[4 marksl

(ii) using a scale of I c,n to I unit on both oces, draw on the samc graph

/(x) and g(.r) for-3 SxS 5. [4 markrl

(iii) using thc grqhs, find thc valucs of x for which"(x) : g(r). [2 marksl

Totd 25 marks

x -3 -2 -l 0 I 2 3 4 5

f(x) I I 3 6

g(x) 8 6 2 2
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2'7to + gto

274 + grl

2. (a)

(b)

(c)

a
- a-

Without using calculators or tables, evaluate

Show that

(ii)

(iiD

= tanA.
1*cos2l+stn2A

Using the formula for sinl + sin B, show that if t:2 cos I then

sin (n + 1) 9: / sin n0- sin (n - l) 0

Hence, show that sin 30 = (F _ l) sin 0.

[8 marksl

[4 marks]

... (loBr,32), calculate the exact
[6 marks]

[7 marks]

Total25 marks

[1 mark I

[2 marksl

[5 marks]

[6 marks]

[2 marksl

[2 marksl

(b) (D Prove that lognrn : 
W 

, for rn,n e N.

(iD Hence, given that y : (logr 3) (logr 4) (logo 5)
value ofy.

(c) Prove, by the principle of mathematical induction, that

'fln):7" - |

is divisible by 6, for all n e N.

SECTION B (Module 2)

Answer BOTH questions.

3. (a) Let p: i- j. If q: l,i + 2j, find values of l. such that

(i) q is parallel to p

(ii) q is perpendicular to p

(iii) the angle between p and q ir 
f 

.

I - cos L4 + stn2A

(i)

Using (c) (ii) above, or otherwise, frndALL solutions of sin 30: sin 0,0 < 0<n.
[7 marks]

Total25 marks
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4.  (a)  (D Thel ine-r-2y+4=0cutsthecirc le,  *+f  -b-20y+ 5l :0withcentreP. at
the points A and B.

Findthecoordinates of P,A and8. f6 marksl

(ii) The equation of any circle through A arrdB is of the fonn

f + f  -b-20y + 5l  + 1 (x -2y+ 4) :  I

whereLisaparameter.

A new circle C with centre Q passes through P, A and B.

Find

a) the value of l, 12 marksJ

b) the equation of circle C [2 marksl

c) the distance, I PQ l, between the centres [3 marlsl

d) the distance I PM I if PQ cuts AB at M. f4 orar:trsl

(b)  Acurveisgivenbytheparametr icequat ions x=2+ 3 s inr ,  y:3+ 4cosr.

Show that

(i) the Cartesian equation of the curve is

ry * 'r i ' '  :  I [3 marksl

(iD every point on the curve lies within or on the circle

(x - 2)' + b, - 3)2 :25.
[5 rnarksJ

Total25 marks
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(a)

o)

5.
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SECTION C (Module 3)

Answer BOTH qucsdons.

Uscl'Hopital'sruletoobtain li^ 
^ 

9y!* .
x+0 sin5.r '

(r) Give,n tbaty - L
l -4x '

a) find dy
dr

b) show that * #: *

(ii) Hence, or othemrise, show that:i # - 
2 @ - y)$ = O.

[3 merksl

[4 marksl

[2 merksl

[3 markrl

(c) A rcctangular box wlthout e tld is rnadc frre6 thin cadboard. The sides of the base are
2x cm and 3x crn, and its height is i cm. The total surface area of the box is 200 qn2.

(r) Showthsth=+-+. Vmerksl

(ii) Find thc height of the box for which its volumc Y mt is a maximum.
[9 merlcl

Totel25 merkr
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6. (a)

(b)

Use the substitution u:3* + I to fiod I t d*
JG'?+t ' {6 marksl

f f  n i l r i ,  r i1s1

[9 marksl

Total25 marks

A cnrve C passes through the point (3, -1) and has gradient I - 4x + 3 at the point (.r,77
on C.

Find the equation of C. [4 marksl

(c) The frgure below (not drawn to scale) shows part of the line y + 2x = 5 and part ol dic
curvey : x (4 - x) which meet at A. The line meets Oy at B and the curye cuts O.r i t {-'

(i)

(iD

Find the coordinates of A, B and C.

Hence find the exact value of the area of the shaded region.

EI\D OF TEST


