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Answer all questions.
lf working is needed for any queslion it must be sho\^ln with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question, and if the answer is not exaci, give the
answer to three signmcant figures- Give answers in degrees to one decimal place.
For z , use either your calculator value or 3.142, unless the question requires the answer in terms of
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The total of the marks for this paper as 90.
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I Given that M =logzx and N=log+(2r), show that 2N-M=l

The volume, I/ m3 ofa rectangular box is (ZO+f f.6) and the cross-sectional area of

the box is (Z. "6) m2 . Without the use of a calculator, find the height of the box in

the form o + b.li , where a and 6 are integers.
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3 Solve the equation e"*' = 9e"\ -18e.
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4 The equation ofa circle is x2+y2-l0x- 4y+25=0

(a) Find the radius and coordinates ofthe centre ofthe circle

(b) Given that the circle touches the.r-axis, state the equation ofthe circle which
is a reflection of the original circle in the.r-axis.

t4l

tll
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5 Thefirnctionfisdefinedby r1r1=,-rr-(l) ,a. n <r<360'.

(a)

O) State the period of f (x) .

(c) Sketch the graph of I = f(r) for 0' <.r < 540'

State the maximum and minimum values of f (x) t2l

ttl

t3l
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6 A cup of Milo is heated until it reaches a temperature of !"'C. It is then allowed to
cool. Its temperature, y'C , when it has been cooled for , minutes, is given by the

formula r'= 2o+ n( z ,\()
(r) Find

(D the value of ?1 the initial temp€rature,

(ii) the time taken, correct to the nearest minute, for the cup of Milo to reach
50'c

(b) Is it possible for the cup of Milo to reach a temperahue of 0'C ?

Explain your reasoning by showing yow workings clearly.

t1l

t3l

t2)
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7 (a) The remainder when zx'-5x'+7 is dividedby 2;r-l is twice the remainder

when it is divided by .r - 2. Find the value of the constant z.

O) Given that the root ofthe quadratic equation x2 =2x-l isa, showthat

ot *1 =(2a' - a +t)(+a' - +a' - a' + a +1)

t4l

t3l
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8 During a basketball match, Lavin was fouled and took a free throw. The height ofthe

ball, i m, when leaving his hand is given by h = -;(t -5t + k),where r is the time

in seconds after the ball left his hand and k is a constant.

Given fiuther that the height ofthe ball was 4 m after I second

(e) Show that the value of /r = -4 and hence find the height of the ball when it
first left Lavin's hand.

(b) Deduce the maximum height of the ball and the time it takes to reach the
maximum height.
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9 (a) Show that *' - r*1is always positive for all real values of x.

O) Find the set of values of the constant c fot which the line y-5.r-c = 0 meets

the cuwe I =2x -:- .

x

t3l

t4l
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l0 (e) Find the first three terms in the expansion of (l+2x)5 in ascending powers

of .x. tzl

2

(b) Hence find the term independent ofr in the expansion of t+l
x

(t +z,r)'. t3l
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l0 (c) By considering the general term in the binomial expansion of
1qx+-
x

where p is a constant, explain why there are no odd powers ofx in this

expansion.

8

t3l
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ll (a) Explain why .x+1 is a factor of 4x3 -3x+1.

O) Factorise completely the cubic polynomial 4.rr - 3x + 1

t2)

121
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ll (c)
(tx2 - x+2

Express # in partial fractions tsl
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l2 The diagram shows a quadrilaterul WXYZ tnwhich Wis (6, 8), Xis ( 10, 4) and

Zis(0,2). The point Ilies on the perpendicular bisector of W and on the x-axis

The equation of line Wis y=x+2.

w (6,8)

Y=x+2

x(10,4)

z (0,2)

Y
x

(e) Show that angle ZIIX is 90o

O) Find the equation ofthe perpendicular bisector of W

0

t2)

t3l
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12 (c) Slate the coordinates of 11

(d) Find the area of the qradilalerul WXYZ

tll

t2)
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l2 (e) Reuben extends the line l/Xuntil it reaches the point E

The extended line is such that WX =?WE .
3

Reuben claims that point E will lie on the -x-axis.

Do you agree? Justifo your answer with clear working

t3l
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13 (t) Without using a calculator, find the exact value of 
sin-60' x-tfl,3O'

2 cos' 45

O) Prove the ideotitv | + se" a 
= cosecd .- tan9 +sin4

t3l

t3l
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13 (c) Given that sind=s and d is acute, express, in terms of s, sec(90'-a) t2l

(d) Solve the equation 2cos2 x+3sin.r = !for 0< x<2tr . tsl
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.,(l-.)()g2V =21

_"t

log, lr
4tog

1

log. 2 + log ..t

2,V=l+log:(r)
2N -M =l (Shown)

h t ol' txrx

(zo+r r..6)

z +..6

52-?j,'E +22js-tt(5)

2+ li
2O+l116 2-Jt

2-r'5

{_5
=3+4.6
.'.ar.:l rnd b=+

a '-9a -l&,
(c'" )(c)- (ee )c'+l8a=0

3

er'-9e'+18-0

(r-:)(e'-oi-o
e'=3 or e'=5
r : l.l0 or t .79

4 x2 + y2 -llx -4y+ 25 = 0.
I

xr -to-r+(-s): +y1 -ly+(-2\'? =-25+25+4 I
I

crm, (5'2) 
and radius = 2 units

(x-s)'+(y+z)' =no)
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o

5 (a) Max=1-2Cl)=3

Mh=l-2(l):-1 I

o )

Period
160

rr)ijl
--L- - t080'

--r
+

(c)

\

a1 T = 2a t 72\2\') = 92' C'

all 30 =20 + 72[,,j
t1

- it*zl-,,{;;}
I = l0.l secs

o) 2-i>o
/ -r\

72l. 2 'l>\/
(

20+7212 >20

... -t, > 0

0
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o rt is not pcnsible since the temp is always > 0 for all
values of I
N

7 h) f ("t) = nxsr - 5r: * 7

(= r(2)=3r1-13

f.= rrl)='-l +7=m +23' \2) 8 4 8 4

sine& =24
m +!=rflm-26t4
m+46 =l28rn-208
m=2

(b) -rr = 2,r-l Sub .:r a

a2 = ?a - | mufti ply,- ly a througlour

a' = 2a1 - o

oe +l=(2a' -4+l){ik' -.1s'+,t' -2ar +o- l}
qe 11 = \2r1 -u+ l)(4.'-4d'-.r: +rr t)

I (a) ,t
)

a = *-!-
2

r=-l)

{r' - sr+ *)

it'-s+r-)

(-4 + t)
g=-a+i

k=4

,=-+(I -sr t;

=-jto-o-o)
=2m
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('b)

I

I

1
1S 8 i 5.125 m and r = 2.5 secsI\4ax

2

5

t(

't-

]{,'-s, - +)

)

5.1_ 1r-E 2\

h=-

5t--)t . [?)]

= -i[,' - ".[+)' -.-(?J']

I

9 i(a)l
,3

.r- - r+ -4
I Coefficient qg -t2 ;' tl

+-

b, - 4oc = ( -t)'-.(-, )i i)
= _2<0

D<t/
,.1J- trt-

;Hence,-*l--!--_-
.t s ti e.

1bl 5" *, =2., -1
3x1 +ax+3 = 0

If line meets curve

b2 -4ac > O

c'-4(3X3):o
(c+ 6)(c-6)> 0

.'.c(-6 or c>6

l0 5

I
(r+2.r;'=11 (r )t (z.r)+ 2x

5

= l+10.r+40x: +...

)'*-{r)'(
(a)
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l1

I

(c)ll

rb)
t*l-

.r
(l+2r)'

r*1**.r .r-
(t + tox+40-r: +...)

Term independent of;r
,+___---__'

=,.31r0,1.[])

=l+20+40
=61

(40.r')

1)
r)

(c) qx +

T (8
\r)r*r'(i)'

=[f )r'r'r'r "

Since 8 and 2r' are even munbers for all positive integers 1--
I
I

-r*-

(a) , r-"t f (r) = 4ar -' 3'Y '' 1

lf(-l)=-4+3+l=0
Shce the rernainder is zero, (, + l) is a factor
(alternati ve Factor Theorem.. .)

o) f (.r)*(r+ l)(a.rr -+r + l)

=(r+ r)(2x - lf

. 3.r2+x-l A B Ct+D
'';U*i)=;*F"i;,+i1
3x2 + x -, =,4x(lx': + t) + B(z;' + t) +(c + D)l
letx=0:8=-l
By
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----f----

6-rr -.r+2

--.-.-.-;(x+l)(2-r-l)'
=L'-D-(2"-D*{r;1

t2

l: (a) ti-4
616 o6ry.= 6- l0
Grad of WZ = 1

(Grad of PX) (Grad of WZ) = -1 X I =-1

Therefore. artgle ZWX - 90o (Shown)

(b) 0+6 2+tl I rr:t,
theMid-Pt of WZ =
GtadofIIZ-|
the dquation of the perpend cu1 'tr brsectOI of WZ -t-.---,
-r'-s=-l(x-3)
v=8-x

j r"l

(d) area of the lateral W'ITZ

I

1

I
,,

6 $ s l0 6

820{8

l{t: +n+rz +so )-{ x ro +!6+o)l

= = 42 units"

(e) Grad ol I*'Z
y- E - -l{.i-r,Q
.y=-.r*14

suby=0.r=14
Assuming,,E(l d0).
Ilor. Dist from W to X 10-6 I 2

14-6 2 3lkrr. WtoE

Hence, poirt E does not lie on the ;r-axis.
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LetE(x,

E does not lie cn the.r-axs

4-fr 2

Hence,

-f -E 3

2y -16= -12
2v=q
v=2

l3 (a)
sin60 x tan 30

2cos! 45'

.6rX-2J,
Ji
2

2

I

)
I

I

2

('b) LHS

t- I

cos9
sind-+\tna,
eosd

.ars, + I

sin0-i sir0 cos 0

cos()

cos 0 + I

sin01l + cosO)

I

sin 0

= cosccg
= RHS
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(c) seci90- g) = I

cos(90 -6)

sin0
1

(d) 2cos2r+3sinr=3

2(l -sin'?x)+3srnx = I
0=3-2+2sin'!r-3sinr
2sin2 r-3sinr+t =0
let sinr=t
2a2 -3u+l=0
(2n-l)(a*l).r;

,=l ort
2

I

sinr -- lr I
1

-u
basrc anulc ="" {)

tt 5ts tt

6.62
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