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QUESTION ONE (13 marks) Start a new page.

(a)

Use your calculator to find sin 73° correct to four decimal places.

Simplify 273

Find the area of a circle with radius 4 cm. Give your answer in terms of 7.

Factorise 2z — x°.

For the line y = 3x — 1, write down:
(i) the gradient

(ii) the y-intercept

Simplify % + g

3
Express — with a rational denominator.

V5
Simplify a? x a®.
Given cos @ = 0-809, find # correct to the nearest degree.

Simplify 4v/7 — V/7.

Find the midpoint M of P(1,5) and Q(9, 3).

QUESTION TWO (13 marks) Start a new page.

(a)
(b)

Find the gradient of the interval PQ where P = (2,1) and @ = (3,4).

For the set of scores

0,1, 1,2, 3, 3,3, 4, 5

(iii

Exam continues next page ...
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(c) Solve the simultaneous equations:

r—y =2
T =3y
(d)
‘

| B 7cm

C

The diagram above shows a triangular prism with height 7cm. The base ABC is a
right-angled triangle with sides BC' = 3cm, AB = 4cm and hypotenuse AC.
Find the volume of the prism.

(e) Solve (x —4)(x +11) = 0.

(f) Find the distance between the points A = (6,3) and B(2,—3). Leave your answer in
exact form and fully simplified.

(g) Factorise 2% — 9.

(h)

13 cm
X cm

27
A B

In AABC above, find the value of x correct to one decimal place.

Exam continues overleaf ...
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QUESTION THREE (13 marks) Start a new page.
(a) Solve 9 — 3z < 6.

(b) Find the equation of the line with gradient 3 and passing through the point (1,5).

()

7m

In the triangle above, find angle 6 correct to the nearest degree.

(d) (i) Factorise 2% + 5z — 24.
(i) Hence solve z? + 5x — 24 = 0.

(e) Solve simultaneously:
de+y=9
3r—2y =4
(f) State whether the following sentences are true or false:
(i) A square is also a rhombus.
(ii) The diagonals of a parallelogram always intersect at right-angles.

(iii) A parallelogram that is not a rectangle must be a square.

(2)

NN
[\O I NS S
&~ B~ 0
N b
(@)
(@)
o2¢]

[, T SR U I NS I
N OO O A
B ND O D

The stem-and-leaf plot above shows 26 results for a class test marked out of 60.
(i) Find the mode.
(ii) Find the median.

Exam continues next page ...
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QUESTION FOUR (13 marks) Start a new page.

4 2
(a) Express Ey — ?y as a single fraction.

9,,a—3

2
(b) Simplify 2

P expressing your answer with positive indices.
DT

(c) The formula for the area A of a trapezium is given by

A:%m+wh

where a and b are the lengths of the parallel sides and h is the height.
(i) Make a the subject of the formula.

(ii) For the trapezium with A = 72mm?, h = 4mm and b = 6 mm, find a.

(d)

16 cm

For the solid above:
(i) Find BD.

(ii) Hence find the surface area of the triangular prism.

(e) Solve:
(i) 52% + 7x — 12 = 0 by factoring.
(ii) z* + 2 — 1 = 0 by completing the square.

4z + 2

(f) Simplify

Exam continues overleaf ...
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QUESTION FIVE (13 marks) Start a new page.

2r + 6

Simplify ——— .
(a) Stmplily G 0

(b) Find the equation of the line passing through the points A(5, —2) and B(7,4).

(c) Solve:
2r  bx
by 2T 0Ty
0 5 -3
x 5

0
13
h
30°
P X S 12 R

In triangle PQR, interval Q.S is perpendicular to PR, side QR = 13 and SR = 12.
Let PS =z and QS = h.
Find the length of PS, leaving your answer in exact form.

(e)

In the figure, PQ is parallel to ST.
(i) Prove that APQRI||| ASTR.

(ii) Hence find z, giving a reason.

Exam continues next page ...
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QUESTION SIX (13 marks) Start a new page.

(a) A cylinder has a volume of 108rcm?®. Its height is twice its diameter. Find the
diameter.
oy — 6 1
b) Solve = :
(b) 6y y+1

(c) Two friends, Atticus and Che, spend the day at an amusement park enjoying their
favourite rides: The Claw and The Drop. Their tickets are stamped each time they
take one of these rides. At the end of the day, their tickets show the following:

Ride Number Ride Number
The Claw *kk* The Claw *%
The Drop * The Drop *kkk*k
Total($) 21.20 Total($) 27.70

(i) Form a pair of simultaneous equations for the cost ¢ of one ride on The Claw and
the cost d of one ride on The Drop.

(ii) Solve your equations for ¢ and d.

(d)

D
C
13°
27 B
A 6 m B

Find the value of C'D in the triangle above. Give your answer to the nearest whole
number.

(e) Simplify:

L a’+3a+2 1
(i) X
20+ 4 a+1
3 ) 9

2r +8 3z + 12

(i)

Exam continues overleaf ...
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QUESTION SEVEN (13 marks) Start a new page.
(a) Factorise 6x%y — 15y — 5z + 18zy>.

(b)

In the diagram above, a ship P is 3-5km from a lighthouse L on a bearing of 031°T.
A second ship Q is 6km from L on a bearing of 121°T.

(i) Find ZPLQ), showing clear reasoning.
(ii) Hence find the distance of @ from P.

(c) Two people, A and B, took part in a race. B completed the race in 20 minutes, while
A had yet to cover g of the track. If A’s average speed is 75 metres per minute less
than B’s, find:

(i) the course distance,

(ii) the average speed of A in metres per minute.

Exam continues next page ...
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(d)

>

A X B

In the parallelogram ABC' D above, a point X is chosen on AB and a point Y on C'D
so that AX = CY. The interval XY meets the diagonal AC at the point Z.

(i) Prove AAXZ = ACY Z.
(ii) Hence show that XY, AC and BD all meet at Z, giving clear reasoning.

QUESTION EIGHT (13 marks) Start a new page.

(a) By letting u = 2> — z, solve the following for z:

(22 — ) —18(2® —2) + 72 =0.

(b)

The diagram above shows triangle ABC with AB = 1 and AC = 1. Point D is the
foot of the perpendicular from C' to the line AB.
Let AD =z, /BAC = «a and CD = h.
(i) Using Pythagoras’ theorem, show that BC? = 2 — 2.
(ii) Hence show that BC? =2 — 2cos a.
(iii) Let E be the point on the interval BC such that AE bisects ZBAC. Show that

o V2 —2cos«

sin — =
2 2

(iv) Hence determine sin 15° in exact form.

Exam continues overleaf ...
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(c) Let t be a rational number and n be a positive integer.
1
(i) Solve t + ;=" for ¢.

(ii) Show that for n > 3:

(n—1)* <n?—4<n?

1
(iii) Hence find all ¢ such that ¢ + n is a positive integer.

END OF EXAMINATION
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QuestrioN OnEe

@ SinIR® = 0.513'63/ (foura\.p.>

() 338 = 3/
&) A =qor?
= K (4emn)

= 16T em” / (omsord ol if unds arR wussing).
@) ax-xt = xla-x) )/
© () 3
i) -1 e (o,-1) (ether accepred)
@} 2

232 .
® s JIs {5

=35
(W &8 S

(i) ® =36 (nearsk degree) v

® =
W m=(1a1, 5233 -
= (s, 4) v
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RQoesTioN Two

(@) P2, Q@aR.W

m= 4-1
3-2
.V
() El:::)fzfq ‘:2 (or a )
ivy 3
© =x-u=2 _©
x=3y @
Sulostitute 2%@‘“*"”{‘@1-«:(
by "y =2
dy = A
s=1 —®

@ (x-4)x+n)=o

So =4 or x:-ll./
(@ #8*= (2-6)"+ (-3-D" /
= 16 + 32
= S
% fn= Jta

= 2418



4> 22-9 = (n-3)(n+3)

13eM . ? _
X TN23 " = g
(;\\ 2° l'[ Bem

§o = 136n273° em

= §.9 CM\/Cev\e d-f-)
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Q VESTION THReE

(@) 9-3x <6

3 2 3%

7 > | /

(k) g-s=3(a—r)‘/
y-S = 3x-3

y = 3x +X ‘/ <8eyvaroﬁ Soluhon acc_e/p’hd ‘\'OQB.

()
/] gm .’—m\g =4 so o= -|'m\,"_4;,
. 3 T F
2 30" (nearest oleare.e\ /

:,-m

(d) () %452 ~24¢ = 2+ ¢x —3x-24

= (n-2)(n+ 2) \/

('li PLIIY —ayf =0
o (%-D0e48)=0c

3«'\41\3 =3 , x=-§ \/

(d) 4':-1- 3 = Q S )y
3x — QA&'-'- ¢ @
2.><® . €% +‘Z‘3’= 18 (i)

O : o, = 22
v

[x=0]1_  ©
Sulstdidfe. @ ~do © = 4L2) 4‘3’7?

o=l o




///

&) (i) +roue L’
(i) -Pe\kz L/
(1t ) Jalse L/

(% (1) Mode: e score wsith @nad-uF %—uv“,w_, is E( \/
(ll) Medion : ’Freéll['|$=-26 so wmedhan wsill be the wean
aé_ Mo Kl ll-l-‘k Sesres ;, Kt is,

Su+8¢ - 24

The median .’s@ - |/
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o
N\

v (or @%u'l\/ale,v&}
(W) = i%u —¢

=30 mm \/

() _ b
) 6em
— /?-/C_
# 8

() 3y Pk e BR'= ed+3C el

() wface orea (J\x .ix%xé) + @xl!a)-l-déx%){- (BDY \L)

=432 e

e



(Q’\) (i) Sxt+3Fx -12=0

Sxt—Sx +|12Zx—1L =0

S (x -13 4+ 2 (x-1)=0 \/ 12 X -5

One wmark if at least

(M +!9_>Coc—t) =0 tdenhfred .
& 2=l o w=-I12
S
Giy x*+2-1 =0




RUESTioN FnE

L

(&) 2wl 2 (243) /
224 xS @43

:+3 | ‘/
(b) Y= = m (& - x,)
3 (7)

]

Fist morle aworded ‘F"r

correct a\‘,Proad,\
ooyt = 24 (R (e coleuloting
31‘0@52&1‘ Bvst,
Hraen umag pont-
S y = 3x -2+ graoli ent Froanntal) .

S \/ <Of‘ SU\UOJ -@orw\)

222 —3.Sx =6 /

- 2 =4
R 2%

W x . <
= 2- 1

50 x(x-Il)= to \/

x*-llx —bo =0
(x ~15)(x+4)=0

2 =\S 4.



::13-12 L:\—[ ﬂf\(msws '“/\M,
20

Now, don30° = —'ﬂ- & tom 2 =

\FS
o %= ATh
Honer =P = 53" . /
P st © () Ta APRR & Asme:
PV (y 2&prs =2 Tse (alf. g P I TS) \/

o ) LPRR: L SRT (verl. opp. cs)
@ B AM ted | APxR I ASTR /

() Sove ARPRIMASTR , We have (ahos b
wodching sieles loe.-/\a agual . So :

' TV

-
|3



RuesToN 5%

(@) v = mrzh V= 108 wem?®

= Kdh
A
Now h=2d se V=.d’ (Zd)/
4
e (0
2
ot is: T = 1 o2
2L
1L =43

N Su —-¢ = |
(k) _%%_
v (4+N\(Sy-t) = bg
Sg -y "6 = by
Sg"-'-h&-b =0 \/
Sy ~10y+3y-L =0
Sy (4 -2) +3(yg-2)=0
@6 +3)(y -2) =0

2 §=2 or y= -2 . \/



@ ) detd = 220 — © J\/ [or Q%valm£>

e +6d =29 .9
() B @®: d= 2020 -4c —— ®
Sbogiide @ i~ @ for A
e+ s(21-20 —4e) =23 .70
—18c = A} 30 - (o6 .80
¢ = 8435
& . ly®:d =433

(a@)
>
5 C
13
23°
# ém R
We. have: @ Fon (23+19)° = tun 40°
= BD
4R
= _Bp
c
o Glanto’=BD . \/
@ 4an27° = BC
AR
¢

S0 a3 =BC
Hence D =RD - RC

= Elorlo®— (Han2g® /
2 2w (meormst hale mandorr)



(') az"'-gea-l-z— % l

)

deit Y

x4+ %

—

a+t|

S +12

|

—
-—

"
5
L
N

3 -~ 9
2(+d) 3(x-+y)

. /

3 oty

¥

2 (xas) y

A
S

1 v

2

3
= x
2.



&OeSTIon  SEVEN

*
| ¢ 4™ I‘& X 4 %)

= (é:wa— S\('x 4-33/\ \/

“¥ Miard one mak Lor & veasonable attempt 4o foctense .

() LPLR =121°-31°

N

(u) 3»{ ?~1'uv\aﬁorﬁ$' Hreorem,

[ corcect
i?’&rpr.c!'av‘v\'ou\ Q et - P+ L
")eo..riv\ S -
) 5 ) \/ :(S-Sz-!— Qz)kmz

= AgZS_\Qv\L
¢. Pa = V4825 lm

= Flew (wcares"' kM} *
/
¥ Aword mok for exact, & Pprox . deciMal /

or vounded .



() MY let P d¥bmnce bae D & Ha speads ® AL B
™ Pa= £.9Skm .
\lh £ Vg rc.(x,("t\(ely

Then VB=D-——®
20

X \[n—"' —%‘D <A"(—D\ES’.S%Q-F '\i‘M\L{I\Z-‘Dw'nB
20

> _@ \/
3

Mso, v, =Vag-FEwmmn. — @

Slbostidte @ & @ M> @ Foc vp & vy

D = D _F

\/ -lAerOJ-ci —Q—«axr vodid
- 15 I gwaultaneous
IS = DL B wﬁf al Symu

2 32

SD(M'FOV\ .
12 n
o

=35
o

Jonece D= FSTX160 metres
3

= 4000 metres . ‘/

L) % v, =2
22

4 o000
2

= 125 m/mm. \/




@) () xn pAxz g ACTZ:
(V) Ax = ¢ (construchon)
() £ 2% = £ 2CY (abhemole argles = ABIIcD)
@ L A2X = LC24 (vecrkeally oppowite agles)” L

Rence g AAS , AAXZ=ACYZ . \/

(i) We already hawe Het Ac & XY meet af Z.

Now, snce ARXZ TACHZ | we bowe T
mﬁb\w} sgdles are agal. Hence AZ=CZ & 5o Hu
poat 2 lieds Ho dageal AC. v
Bt Hi diagomal BO must alse fhe~pass Hrough
2 gnce He dingeamals of a poarnllelograne bisect each
o‘(‘(mr\/ Hemee XY, AC, BD all meet ot 2.



Q UEST| ioN EIGHT

(d) LetF w=22-—x .

MTen u®* - 18 +32 =0.
$o (U\—QXIA-IZ_) T o

— n6 12 \/

% x*-x = &

y XT-de =12

2
w-n-t=o | x?2-2 -2=o

e —2)x+2)=0 e -8)(x+3) =0
Colihons: x= '-'5'%—-.2,4_. ‘/

() C .
(f_) Lﬂi CO =h. 'l't\ad\, v\o‘hv\é_ B = l—-x/ w-e ‘/We,-'

Re® =W+ (1= L& ’P\g&ogaﬂ'-!kuﬂu . ARD

{ . omad ACY= hia a? /
| = kz'-l-acz b—a,.AA'C.D.
f ) B

X D> ElAM'\N"\'\l& \1\2 , e howe
S | —)

BC."'—I = (l—x—)z—xz
= |—.'lo¢z+xz'—xz'

ie. BCT = 2-dx | as ra.vc...o.cl

G‘) We xa Hhedin ARWD | (pix = X —> x = cos<.
l

Henca b’ﬁ (Y, Re*=2-dcewx .



("0 Since. A ARC (s isosceles, fhe ongle biccter ot 2BAC i also @
bespendicular biectsr o the indenal, Be.

We hase dhen:  sing = 3BC

(-e. &n%- = \I,Z-léo?(ﬁ' \/

2
'He.v\ce, »f’or o =30",

s’ = \/;-—-J-cos's’o"

>
= f2-2]s'2"
2

= AJo-J3' \/
2

'tz—n’t:_-l

2 2

-n = -
(t I) %}— l
= nz-A:

7]
%8 Lt -n - 4,n%*-y4

2

M
I
[~
H
2,
S
N
|
n




(i) Bim b o (n-)*<n?-4 < n? for 53

Consider Hod for (1-0* we lowe
h-0)% = (fp-2)+1 ) r+2)-3)
= (n-2)(n+2) -2n4+5
= [n*-4) = (2n-£)
But ny 2 S0 2a-5 > €-S =1>0
%0 (nz- 4) - (ar-s) = n*- ¢ \/
Uealy , also, n*-d 2 nt for nrs. \/

Hence Ly\—-132< wi-da 2 nt for n ,'““'za.ral A nz3.

(i) By pot () e howe

£ = nt \/nz—'-}
e

We nelp ot (n.-n)" & a® are cov\,sem'kv: rzﬂﬁd: spuares
so Hat since D' <en®4 an? } Folows fat n?-4

Ca-vu\dt bﬂ- a owedi “ZEM’\‘ —H:.AcL ,\‘n"—'-l o< ('rfﬁ“b'nai
A J&m{#\t i(l’\,;l-_ﬂlnz—q—) 1S {,r‘(‘a:k'ofm/( also . \/

Thee  lesvles only Hhe cages o n=| & n=2 do checl

For n=1 , Jni*-¢ =43 — net dioval .
Fﬂ'n=—9~’ ‘/ﬂ—’:'-l-—‘:O K So 't=2,.io=l.
2
Hence only n Hus case do e hawt a value for
fuck,.  ¥at t -l-_{i:_ = l++ =2 s rahoval, \/
|13





