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READ THESE INSTRUCTIONS FIRST

Write your Centre number, index number and name in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

DO NOT WRITE ON ANY BARCODES.

Answer all the questions. o ‘ . .
Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of angles in

degrees, unless a different level of accuracy is specified in the question..
The use of an approved scientific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers.

The number of marks is given in brackets [ ] at the end of each question or part question.

The total number of marks for this paper is 90.
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1. ALGEBRA

Quadratic Equation
For the equation ax?+bx+c =0,

_ b P

K= 2a
Binomial expansion

. "\ b+ B
(a+b)n=an+(’11)an—lb+(g)an 2b2+“'+(r)a b+

h . —— n al _n(n—l)---(n_"+1)
where n is a positive integer and = e ]

2. TRIGONOMETRY

Identities
sin?4+cos?4 = 1
sec’4 = 1+tan’4
cosec’d = 1+cot?4
sin(A+B) = sind cos B+ cos4sinB
cos(AxB) = cosAcosBFsindsinB

= tandttanB_
e e e e

sin24 = 2sinAd cos 4

cos24 = cos’A—sin’d = 2cos?4~1 = | — sinlyg

tan24 = —2tan4
1 —tan’4
Formulae for AABC

a_ _ b _ ¢
sind ~ sinB ~ sinC
a* =b*+c? —2bccos 4

= —;—bcsinA
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1 Show thatthe equation 3¢*+5 =2¢™  has only one solution and find its value correct to 2 significant
figures. ! [5]
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2 Show that x =—1"is a solution of the equation 3x
- completely.

cub m x=-\
HE © 3 (g 4(A) — (%) —2
= -3 4%+(—2 =0 = RRS

ox=—l g A |t
35 hx = x=d= (k) (384 hx ~2)
Cowxpmmj coefcitnt Of K
/\5 -—31' A
A=)
I+ At x—2= (k) ) 3% x-2)
- @('H)(_;'f—-),)(:?ﬂ-’(\)
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(a) Giventhat y=—X -, show that dy_____x+1 s .
(x+1)7 N R

B} @X—H) g Ji(éx*\j h/( 2 (*)
JrAl

~ [;xﬂ)% ( pr x)
-

"t |

"

4
(b) Hence find the value of f 2 7dx.
(2x+1)2

[ gor - (B9
T "i‘—ffT

[(.m) /=]
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3
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A

The diagram shows two rods 4B and BC rigidly joined at B so that angle f_IBC = 90°. The len_gths of
AB and BC are 6m and 4m respectively. A light is positioned at C. The point A is fixed on horizontal
ground and the rod 4B rotates in a vertical plane with the rod AB inclined at an angle € to the ground.

(a) Show that the height, # metres, of C above the ground is given by

h=6sin6+4cos6. [2]

VM‘U’{ \/\Uﬁl\/\)f (TE vad‘ A %/Bw\ @V‘W‘"‘O{ : QQW}’
varteal \AU@\I\'\'K!? PDMJV (I Fom’r B - 4(039/

W= bem@ & 4wrb

(b) Express 4 in the form Rsin(6+ a), where R > 0 and 0° < ¢ < 90°,
Bwo&4m&:2m@4@
R [S\V\ B coc ok A CoKQ/EMDD

[4]

]

I

(Rwsok)QMG”t @rmo( vy

Reosa= b _ 4 —
R ema =4 § fand b K=J4j6
of = 334 =

_‘hzﬂﬁsm[&+B%ﬂ
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(c) Find the value of 4 and the corresponding value of 6 if the light at C is to be positioned as high as
possible. 131
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5 ' The equation of a curve is y=2x%—6x+3.

() Find the set of values of x for which the curve lies above the line y =11 and represent this set o

a number line. [4]

I - bx 43 > |
I - bx-€ >0
(3x-8)(rt l) e
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All solutions are provided by the teachers from AO Studies.
MOE / UCLES bears no responsibility for these suggested answers.
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Theline y=2x+k isa tangent to the curve at the point P.

SHEP

(b) Find the value of the constant k. [3]
x5 bxAd = xt e
e _ {x +3—k=0
b’-Uac = o
bl - 4(>) (3% =0
by - 14 + &k =0
&= - kD
k= -5

ot vt e
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(¢) Find the coordinates of P. [2]
2 g _
X" -%xx & =0
2
X —4x t4=0

(x=2)(x-2) =0

- |
. R=X ) &"
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: 3\
6 (a) Find the terms in — and L in the expansion of (2 = ;) -
X

x3

10

2
Tevm ~, - BCJ ())4[‘ %;)
iy
= 260 x

?
Tovw s = 653 (3’ )

-3
= — 422D X
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(b) Given that there is no term in L in the expansion of (x2 +ax)(2-§-) , find the value of the
5 X
constant a, [2]

faaﬁ(dw‘{' ')l( " (x,*"x) (l_é)ﬂ_)‘
1) (- 430) + (160 )

Atboa= 4330

=)
A=t

(¢) Using the value of a found in part (b), find the coefficient of x in the expansion of

(2rad2-3). 3 [3]

;:' .

feass)| o'+ G0 + - |

coeff ot uf x = -5 £2F
| =- 4§
&
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e, d, for a vehicle travelling at a speed v, is
£ d for different values of v have been collected.
and state how the values

4]

7 (a) A formula for working out the stopping distanc
d = av* + bv, where a and b are constants. Values 0 et n
Explain how a straight line graph can be drawn to represent the T0rmua,

of a and b could be obtained from the line.

L

av+ b

let B\L/ nepresent vertiea aag
let v vepreert bl ol
Gvpditnt of e qroph = @
g-mﬂvup* of +he 0)“""" = b

Since 1960, the tiger population in an Asian country has been steadily decreasing. The table shows
the estimated number of tigers, , in the decades following 1960.
The decade 1960-1969 is taken as £ = 1, and so on.

- ®

Year 1960-1969 | 1970-1979 1980-1989 1990-1999
Value of ¢ 1 2 3 4
Number of tigers n 810 450 240 135
mn 6. 02% 6-109 5. k¥ 7,905

A wild-life expert believed that these figures can be modelled by th _
and b are constants. y the formula » = gb’, where a

1
Nz ab

ln n= \V\[P\‘Ob)
mn=lwatd Wb
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% ?’N () Draw a straight line graph to show that the model is reasonable. [4]
=lE e
=4z _;;}}I,A;:::.'::::::"'---‘ e
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: n . .
(ii) Estimate the number of tigers in the decade 2000-2009. [2]

45 wn=453
n= 13.1

(iii) Give areason why this model might not be accurate in later decades. [1]

Exkvaro\a{'m [ VWVA;VJ, dota it ouly whl fam 1460 - 1994
Moo M_{wm'hw\ 10 ‘)0!2\‘0[& w fhe \oter decoded , wumbe of ‘hﬁU.! Wy deerease

more fam predicted .
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A motorcyclist, travelling at a constant velocity of ¥’m/s, passes a point 4 and sees roadworks ahead

He lmmedlately applies the brakes and his subsequent velocity, vm/s, is given by v =24e’¢ 6

where ¢
is the time in seconds after passing 4. As he passes a point B his velocity has been halved.
(a) Find the time taken to travel from 4 to B. [3]
{=0 ) Ve 2 (midnd Va\)
-,
L= e
t _ -V
5 =gl
- o0-t83l= -7,
te 4158
2 4. 16 feond8
(b) Find the acceleration of the motorcyclist as he passes B. [3]
"LV
b
V=kte
i 4o HE
S T
-4 (4. m)
mcdb/m’hW\ ot B =z -4¢
™ %)
= - 4e

;—AMIQ&(
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(c) Findthe distance 4B, &

4158
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9  The equation of a circle is (x+2a)* + (y—a)? = ka®, where a and k are positive constants.
It is given that k = 4.

(a) Explain why the y-axis is a tangent to the circle. [3]

Novizonted line pottec Harough (ortve (o, #) ke e
U—O\M ot (_o, 0y , weh g the_  fadwna 0{ fue cwele

Subm (0,0)

LHC: (20\)}— [ﬁrﬁ)z 7 o’ = RHS

Cmee vadws H -{'W\ﬂm‘\"‘ y- aeg 8 J(omjm{' +o the wvele -

(b) Find, in terms of a, the coordinates of the points on the circle at which the tangent to the circle is
parallel to the x-axis. [2]

B\j ob fevvodun | Pom\'g aye. ("3-0\)‘0‘> ol (~Lov )3ﬂ>
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g ;} It is now given that k= 5.
Ez (© Verify that the circle passes through the origin O. [1]
EI (Xv\-}o\)l 4 [3-—0\;-:
b w (9,0

LA (;)a)bi' (- ﬂ)a'-: ba> = PHC
. (wele palses %VDM)"\ ovigm B-

(Tali

() Given that OP is a diameter of the circle, find, in terms of a, the coordinates of the p eitar Whlc6h
the tangent to the circle at P meets the x-axis. M B9 ‘ [6]

Bj el A rom"’ P [44.] lo\>

lemf (7'? OP" "‘
Cuod of tmgent ot P= 2

£ o tuogt -0 = 2 x+4or)
Y= Ax&\0n

w\m/\&co ax~ -\0nm
X = -5

coovdmate : (’5“!‘7) A
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y= 4sin%—x

_l.>
o T X

The diagram shows the curve y = 4sin—§-—x for 0 < x < 7w radians. The point M is the maximum
point of the curve and OM is a straight line

Show that the area of the shaded region is 4 — 2n3

—3-unitsz. [12]
4 Qg2 -\ =0
X_ A
023>7
x=2X Y= 4.QIVI .')_'1 )J‘S_f)ﬂ
S A 3
v fJT ]
Rey, Men = [ 4w’ X dx - sfs)lﬁﬁ‘s
0
21
3
e =2 [ - ~
_[8((7&1 %]U (ars &
e M\ [le\ — 2BT, In?
—( 4- _ﬁ) ( g) 3 + —‘]—
- aul3 .
=4 - 3 unife
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