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Question 1 (12 marks} Usc a SEPARATE Writing Booklet.
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Evaluate, correct to two decimal places #
437 +3.19
. . 2 1
Simpli - —.
plify x(x-3) x

H
Evaluate ) (2n—1i)°.

n=3

Solve the simultaneous equations.

Zx+y=13
r=y=-7

Selve |2r+1|=3.
Factorise §x* +27.

Rationalise the denominator of the following fraction.
4

V7-2

Marks Question 2 (12 marks} Usc a SEPARATE Writing Booklet.
{a) In the dtagram below, ABCD is 2 quadrilateral.
2
Mot o Scale }\'
2
.3
1
< x
2
D(,-3)
2 The equation of the line AD {s 3x+2y+6=10,
(i)  Show that 45CD is a trapezium by showing that BC is parallel to A5,
1
{ily Theline AR is parailel to the x-axis. Find the coordinates of 4.
2 (iii) Find the equation of BC.

(iv) Find the length of BC.

(v)  Show that Ihe perpendicular dislance from B lo AD is% .

{vi) Hence, or otherwise, find the area of lhe trapezium ABCD.

(b) Find the equation of the normal to the curve y=x* —5x+1 when x=-1.
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Question 3 (12 marks) Use a SEPARATE Writing Booklet. Marks Question 4 (12 marks) Use a SEPARATE Writing Booklet. Marks

(a)  Differentiate the following with respectta x

(a})  The gradient of a curve is given by z'(x) = 3 4+ % 3
x
() &'in2x. 1 The curve passes through the point (1, 43, What is the equation of the curve?
(i) 47 +2). 1
(t)  Sketch the curve y=cos’x+1 for <z < , Clearly showing all relevant 3
(iif) faﬂar_ 2 features.
x
) Find: )] The region enclosed by the curve y= %(\ix—l), the x and y -axes and ihe 3
line y = 2 is rotated about the y —axis,
. 6 2
() IT ~rdr 2
xt x Find the volume of this solid of revolufion.
(i) [2c0s6x dx. 2

(&}  Bhads the segion in the plane defined Uy x*+ 3 = 4aud p» -1, 3
Do not find the coordinates of the points of intersection.

{c}  Evaluate:

: 5 3x
I :
G) [ sin2xde. )



Question 5 {12 marks) Use a SEPARATE Writing Booklet.

( Let f{x)=9x(x-2)

{iy  Find ihe coordinates of the stationary points and delerming
their nature.

(ii}  Find the coordinates of the point{s) where the curve crossca the axes.

(ifi)  Find the coordinates of the point(s) of inflexion.

(iv})  Sketch the graph of y = f(x), clearly indicating ail relevant features.

(t)  ABCD is arectangle and E is a point on the diagonal BD such that

AE is perpendicniar to BD.
A B
5
2 E
0
D C

(i}  Prove that AADE is similar to ADBC.

(i} IfAD = Scm and DE = 2cm, find the length of the diagonel BD.
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Question 6 (12 marks) Use 2 SEPARATE Wriling Booklet.

Find the values of m for which the cquation ** +{m—2]x+4 =0 has no real

roots.

Consider the parabola 4y =x*~6x+]
) Express in the form (.\'—h}l =daly-k).
(ii) Write down Lhe coordinates of the vertex.

(iii)  Find the coordinates of the focus.

Use Simpson’s rule with five function values

1
X +1

. d
to esininate J;

Give your answer correct to 2 decimal places.

(i) Find the limiting sum of the geometric series

3 3
Jb—t——— .

1443 (1+£)2

{i1) Explain why the geometric sertes

E PR S

B ()

does NOT have a limiting sum.
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Question 7 (12 marks) Use 3 SEPARATE Writing Booklet, Marks
(@) ) Salve £ -1=0. 1

{ii) Sketch v = e o , clearly showing all the relevant fezmures. 2
(b

13

in the diapram. the shaded region is bounded by y = 657, p=2x(x—Da—
and the r-axis. The curves interseet in duree ptaces, two of which (0, 0) and A, are
shown on the diagram.

(i) Find the x coordinate of A. 2

(i}  Find the area of the shaded region bounded by y = 6%, 3

¥ =2x{x—2}x -4) and the r-axis.

(2} A vessel injlally containg 100 litres of liquid, [t is being emptied and the rate of

chapge of volume is i—f = —(2 +%J where ¥is the volume in litres after £

minuies, )
(i) At what rate ig the vessel emptying initially? 1
{ii)  Find how many litres of liquid remain in the vessel afler fve minutes. 2

Angwer correet to 3 sipnificant figures.

Quedtion B {12 marks) Use a SEPARATE Writing Booklet.

{2z}  Find the maximum value of the function ¥ = —16x" + 160x - 256,

{b}  Thetdangle ¥YZhas XZ= 6, ¥Z=x, XY =z as shown below. The perimeter
of triangle Y77 iz 16, All measurements are in centimelres.

¥

X 6 z
{1y  Express z intenms of x
(i}  Using the cosine rule, express £ in terms of x and cos Z.

Sr-16

T

{iii} Hence show that cos 7 =

(iv)  Let the arca of trangle ATZ be A,
Shaw that 4" = 0x sin” Z.
{v)  Hence, show that A4 = —16x" +160x—256.

{vi} What is (he maximum area bor triangle Y727

fcj  Letf{x)=1+10%

Show that f{x}x /{—x)=f(x)+F{-x).

Marks

(]



























2 3+I -

o o
_A.,A, PO

o £ Male 5

F(x)( Vi, | e [ [ .
j F{;’C)Q-’a’_-—- \3[(5 +j )+4Cﬂ ._'fs)+ 2 ﬂz]@ Corre ot

h= b= b-a . Gubs iavo
oon o a Vasge - e
= 4"0 QN_chphs o e,

®  IEE) kA

= 791685824
= 179 (/o L dec. pﬁ) @ Aﬂme/

[ Corgect Swo avol
I+
GP . Subeglitubrion B B
= J...G- — I T

. = Y?'J:— ' 4-,#-;,) @ [} ﬁf’/éc'J_ - ‘W\.‘;(.l-b:‘_. - -
P’\n’"b\-‘-""'l 'FD’ d(cxmq,.l D.pro?‘""\f”_laﬂ

. ior= __L__ _—}3=’=é0254o4 e
E O _ijeo

Slch hrtd.ozd' hcwe, lffél wf_oio m+ *\cwc; P

R

x g | I ~ \ l ‘ 4 | S ’ @ CCL\'CML‘a,‘L R

2 o A

QuesTionN SEven

é - N 7 J{'

== _------_f_-..-,,__._-_._';r‘hs
‘.j”"‘
S
@-- b) i 4 =bx” )
o E 25 (x-2Yo-4)— @
=@ _ , , ,
bx* -2:((1:\_.1)(1«4) @) se W‘U' Frmncn Hmazs
br? = 2x(x*—bx +€) 4o aLCvmere A govsect
bx*=2x%-|2x*+)6=x ~
O=2x%-18x™ +16x
O=x3*-9x* + &>
O=x(x*-9x +8)
O=x(x-2)(xzt) __.
xz0o,  x-8=0 X~ =0
x =g ) x= | .
!X coordinodt OF A o x=| () Ansses






A= i ab sun C ————— i
m :f’—_“Qv‘X&v.ﬂZ

: , . ,,,,, QUESTION.  NINE
=3x sl

=q4x*an*Z

) AP kP f_f,f_ﬁf—f,: o
I L db _
v. A= 9x*smTL

CPefek O comecr aer gy
.. . dhen =0 (/??5‘) P =)3oc00
=9x* (1-cos*Z) . {3ovoo=p et
= clx"(f - (5’1'!6')1) @ Ce:v.’;fzc“' € oo b enadann
3x

. L = igovoo L@ cale P
of ecarier paksS | o uluw\, r= 23(2&9?) F—foa:o
= 9y (1 ~25%* =160 +zsc,))
( Tx*

. pooo = :30 ooo e,j”_’_“ o
= (‘ixl~z§f+réox—25é) i

. l = 6
G ®
= ~lox*+IL0x =256

@ Corvect e’)(f‘z’“g""l;,

Tk agg (L
B sl o, 'u.f:l-(—-:c.ﬂrwv'\ }

12
o
o e bhigeve

O N O
o« GO T

e ..._."‘—'0 (115195373 .
-0 mGIes 33 E
_ } P“ J3ggone, T
oo - a.) M':L:x-rw—tm Calw for A4°=(ub L _ whin T E 35
" ol xvy -z = 19y '

P = 130000 e'o"mqswsus o
12 wn-:"\'S'e_ :

Ceorract

HcLJ VA A [+ S Y

o v2(,23 OF3Tan,

L 22623 (fo reaest whote. n..me_éze’f)
) Flzx)=1+10" , . b)i. %
Fl-x)s 1+107 _. N N |
O F) sf(=2) = Hlo")(mo”)

- Sl 23 A-0-X S g S
= | +10*+ 107 +Jo". o

. -
|410%+107" +10°

. I o *3(‘: -2t +C
10 O «Hs

4 - o ny ’
[+107 110 +|

o whmf _§___Q,__3c_
=10 I
-
J+1o™ + HIO

@ /4-’11!-\)9_/

1

-t
~l=a(0) ~2(0)tc .

Plasefiny - s T2 AT 0 e
T o S S @ ke t-2 .

o F() () = F ) F(-x) ) - _. __,..“,,,,.,,,,,x"—a(z)?" 2020~ __

A ——————— — e 22T

-t

-

(I

Ao

0 o oven =L -















