Question 1 (12 marks) Begin a new booklet
(a) Factorise fully 16x°—2

(b) Consider the points A(-3,2) and B(6,—4) . Find the coordinates of
the point P(x,y) that divides the interval AB in the ratio of 2:1.

(c) Solve the inequality 2 <l1.
x+1

(d) Consider f(x)=3x’+6.Explain, using calculus, why f(x) is
always increasing.

(e) Differentiate:
(i) xcos”3x

(i) x*tan"'x

Marks



Question 2 (12 marks) Begin a new booklet

(a) Find the values of k such that (x—2) is a factor of the polynomial
P(x)=x"=-2x"+kx+k*.

(b) Find correct to the nearest degree the acute angle between the lines
y=3x+1 and x+y-5=0

1

(c) Evaluate I dx
04—x?
o X l1—cosx
(d) Use the substitution ¢ = tan— to show that — = tan =
2 sin x 2

() Graph y=2sin3x for 0<x < 2x

Marks



Question 3 (12 marks) Begin a new booklet

(a) If 5x° —6x*—29x+6=0 has roots &, B, v then find the value of l+l+l

a B vy

(b) Use Mathematical Induction to prove that 2" >1+n forn=>1

7
. X
¢) Use the substitution u = x> +1 to evaluate | ———dx.
(1+x%)?
1 +Xx

(d) Find the sum of the infinite series sin® x+sin* x+sin® x+... Express your

answer in simplest form.

Marks



Question 4 (12 marks) Begin a new booklet Marks

(a) Three points A, B and C lie on a plane.
Points A and B are 30 metres apart and

. A vertical flagpole, CD, of
height & metres stands at C. From A the
angle of elevation of the top, D, of the

flagpole is . From B the angle of

elevation to D is

(i) Find the length of AC and BC in )
terms of 4.
(i1)) Hence find the value of & to )

one decimal place.

(b) The parametric equations of a parabola are

x=2t
y =2t
(i) Find the Cartesian equation of the parabola. 1
(ii) Find the equation of the tangent to this parabola at the point where x=2. 2
() Find [ sin®2vdx 2
(d) (i) Find the domain and range of the function f(x)=cos'(2x). 2
(ii)  Sketch the graph of the curve f(x)=cos ' (2x). 1



Question 5 (12 marks) Begin a new booklet

(@)

-
S~

A, B and C are points lying on circle with centre O. AO is parallel to BC.
OB and AC intersectat D. ZACB=31".

(i) Find the size of ZAOB, giving reasons.

(i) Find the size of ZBDC, giving reasons.

(b) Attime ¢ years after the start of the year 2000, the number of individuals in
A population is given by N =80+ Ae”" for some constant A > 0.

(i) Show that ‘;—]j =0.1(N —80).

(ii) If there were 100 individuals in the population at the start of the year 2000
Find the year in which the population size is expected to reach 200.

(¢) (1) Write J3cos x—sinx in the form rcos(x+a) .

(i) Hence, give the general solution to V3cosx—sinx=1

Marks



Question 6 (12 marks) Begin a new booklet Marks

(a) A particle is moving in a straight line. At time ¢ seconds it has displacement

. : : . R 1
x metres from a fixed point O in the line, v ms™" is given by v=—— and

x+1
acceleration a ms™. Initially the particle is at O.
(i) Express a as a function of x. 1
(ii)) Express x as a function of ¢. 3
(b)
The diagram shows the graph of the function f(x)=1In(x+2).
1 Copy the diagram and on it draw the graph of the inverse function f~'(x) 2
showing the intercepts on the axes and the equation of the asymptote.
(ii) Show that the x-coordinates of the points of intersection of the curves 2
y=f(x) and y= f'(x) satisfy the equation e* —x—2=0.
(iii))  Show that the equation ¢* —x—2 =0 has aroot & suchthat 1<a<2. 2
(iv)  Use one application of Newton’s method with an initial approximation ¢, =1.2 2

to find the next approximation for the value of ¢, giving your answer correct
to one decimal place.



Question 7 (12 marks) Begin a new booklet Marks

(a) A particle is moving in a straight line with Simple Harmonic Motion. At time ¢ seconds

it has displacement x metres from a fixed point O on the line, given by x=1+ 3cos% ,

velocity v ms™ and acceleration @ ms™ .

(i) Show that a= —i(x— 1. 2

(i) Find the distance travelled and the time taken by the particle over one 2
complete oscillation of its motion.

(©)

A particle is projected with speed V' ms™ at an angle & above the horizontal

from a point O at the top edge of a vertical cliff which is 80 m above horizontal
ground. The particle moves in a vertical plane under gravity where the acceleration

due to gravity is 10ms ™. It reaches its greatest height after 3 seconds and hits the
ground at a horizontal distance of 320 m from the foot of the cliff.

The horizontal and vertical displacements, x and y metres respectively, of
the particle from the point O after fseconds are given by x=Vfcosa and

y=-5t>+Vtsinar. (Do NOT prove these results.)

6)) Show that Vsina=30. 1
(ii) Show that the particle hits the ground after 8 seconds. 2
(iii)  Show that V cosa =40. 1
(iv)  Hence find the exact value of V and the value of & to the nearest minute. 2
v) Find the time after projection when the direction of motion of the particle 2

first makes an angle of 45° below the horizontal.



ExT SoLg

QU (1) 2 (o) (442 1) ®

(b) 24e) =53 ~4 (1) + 201)
3 ’ 3
P C3/"7?> @
) 2 ¢
L et

2%t 1 & L Tk

®

w21 ov 'l
@ /00 F 27%%  aned xTYO |
o0 1Y U abwage ¥ 0 @

v Paé . 9 V‘@L(Qw..{ g*/y.l )-E-'
Al s e BB

. 1
Lef) (I) (=7 ve Cps 3%
W= W'r =G cos sl

L S

( 1&@?%1 %'};f'} = Cosl_ﬁmn G eos Fins K @

£5) _

U w= b ve '
| - |

= Ay (A R R—

v v I g

*

- E
Z'Er %@l‘iﬁ H@.. r .



g
W P 2(A) rk(2)r
0 = B-8+ 2tk

0 k(i)

m:@sw’&.. @

Pk -1 xx T

— x/i\f:-m @ "
% 2
Y -k
2k

b b=tz O

(&) Y = 7en B i,




o

(4) a+ery = b

£
op ¥ LY By a 6 ) 4
AP = “% o
¢ a2
piratiar o 2 - =
Ap 8 "’:QM [ =50
¢ _ Sl
Sy f?i e
a4 -
Ko /24 = o tr
BEL R ) @
B Th e
b)) Guow Hrve {6 W=\
\
AR
120 7
b e bor 0=l
Dsgune e Dol M=k
™z \r
=kt
Prove drat For M - @
2y RHS KT
S * Z - Kt
22

7 du - 2%-d %




L@ ﬁf\ = o

AC:hWbO
¢ = W3

6 = htunls
900 = 3h1+ L,'L — ’L--\thL cos 120°
q00 = hl( 2+ 1= ?,\)“3...%‘]/1,)
900 = | > ( 5.3

| &7.01--= ~
h T 2.63

ﬁ@sx-ﬁsm% = f(uosocfﬁsd “‘*5(‘(\»‘9\\6'}(_—)

~C =W’L =@:/z_,

2eosd = U3 92Sind = |
(o5 = 3:3 St =y
doma = L
VE)
o= 30°

2 {os(x+20°) = |
CoS(n+30°) = 2 o
Los (e ) = 15 (407) |

ISz Jpomt L0

AU Beow +30° or 20 -Qp°






&,

("\ @%ﬁﬁ e ad M Cawntve iiﬁ “%’wm@g

AL Oa %,L, pwn Llrey im;ﬁfi*’ €ineg, 5%’5&44(%4.;5

@
v iy £ Bvins GAGs -

y<AhoB 6%

W) <Cep=pa [ aut oo bt
G’MKM /“"":ﬂ)

amdh ZCbﬁmg7°/mﬁﬁ&mm%@&fﬁ~

(b) (l) N = ‘&D#ﬁjma«ft

AN . gipe”'® W
At

1) N whentzo s
200780420
60‘*:6
pat=_Onl
= 10Lalo
S 4=11.92

Dy ve 2011 Hae pepn
AL hoeo 2‘;00,



(1) dx_ L

5:{ i ':)’if‘f"'!

LAt e
o

b =0 =0
S ¢ =0
3 { = ‘ 7/#‘!"
+ +‘z_7 =k FE
| i
idfrﬁ =472
— + ' ; 4 ]
A i

; N
a} i‘) “
} . e "/.
Uv\j’ |-
=
k . ) e i

g =2
W) = ¢=H 70

g
| £ <L 2 tiene

!
. i

c}‘ \,,;9 s v’ﬁO()’-/_i




) Vo & S

<
{
A

!

i
) . | L
{f 76., s :d‘ ot ‘ ~ .
— = A R
VT i = "
¢ j t . Ao

(H ) V-0 thabﬁ/a\ - ;5 G ‘ N

Ut 5 =U




ka) ?Vj = ok VS g aeed LJ = vt L

Go =AY S

—_—

P o~
CAaVSin A T D0

(‘M) LJ = Ny = Lk 24—'5(;"&
/

I e (¢ c)
(' ‘t— _%](_{'\' t &): ' PN —t :,;)

Zr0= §V oeg A

i : .




