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2 hours

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use paper clips, glue or correction fluid.

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

lf working is needed for any question it must be shown with the answer.
Omission of essentialworking will result in loss of marks.
The total of the marks for this paper is 70.

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
exact, give the answer to three significant figures. Give answers in degrees to one
decimal place.
For n, use either your calculator value or 3.142.
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Ansrver all the questions.

..- 6y 2I Sirnplif,y: x 

-
x 3xYz'

Give your answer as a single tiaction in its sirnplest lbrrn.

Anstter l2l

2 Exprress as a single frar--tion. in its sinrplest I'onll. ; r - \9

272

Answet' t2l



An open cone has a cireular top ol'diameter 12 cm and a slant height of 7 cm.
Calculate its curved surface area, giving your answer correct to 2 significant figures.

Answer lcln" L2l

(a) Solve the inequality -5n < 14.

Attswer

(b) Write down the smallest integer value for n.

121

273

Ansu'er tll



5 Expand and simplify each olthe following.

(a) (3 - 2u,)(3 + 2u,)

(b) t4p * l)2

trlAttrv,er

,4txsv'e'r r)lt-l

. d-L 6-5d6 Sol\rc 

- 
- 

-: 

',)

23
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Attstttr d - rrl



The diagram shows a shape with all the lengths given in cenrimetres.

v

4,_ 4

Find an expression, in tenns ofy, for the area of the shape.

t3l

Given that F is inversely proportional to the cube o1 ,R and .R : 2 when F = 4, frtd

(a) an equation corurectirrg F and R,

Anst+'er

the value of rt when f :0.5.

Lzl
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R: t1l



The diagram shorvs the sketch of a triangle IBC'.

C

(a) Construct an accurale lull-sized drall,ing of triangle ,"lBC.

.,1ttst+'er

(b) I\.{easure angle BrlC.

L-J

7cm
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Attsw*er tll



10 The scale of a map is given as 1 : 20 000.

(a) Rewrite the scale in the form 1 cm to.t km.

Annt,er I :

(b) A paddy field on the map is 10 crn long.
I'ind the actual length of the field in kilometres.

Answ'er

(c) A srvamp has an area of 5 km2.
Find the area of the swamp on the map in square centimetres.

Ill

km tll
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Answer cm2 tll



11 Trapeziunr ABCD is similar to trapezium PpRS.
CD: ) cm, QR = 3.7 cm. R.l: 6 cm and angle B{I,D : 47".

(a) Find the length of BC.

Attsw'et'

Find angle PQ,t.

t2l

278

A nstL,er I)tt-.t

cl11



l2 The masses (in grams) o1'20 eggs are shorvn in the stem-andJeaf diagram below.

79
04447
ll23-5688
1369
0

Key
I | 2 means 12 grarns

(a) What is the dift'erence in mass between the lightest and the heaviest
pcrr')
-bb.

Ansv,er

(b) State the modal mass of the eggs.

grams ttl

Ansu;er

(c) Find the median mass of the eggs.

grams tll

279

Answer grams l2l

5

6

7

8

9



13 Factorise conrpletely

(a) 35rty - iv': v.

(b) 3.rr-16.r+5,

(c) 2{ - 2.

.4trsrl.e r

Ausy,er

t)1
t-j

t2l

280

Ansver l:l



l4 (a) The exterior angle of a regular polygon is 45o.

Horv many sides does the polygon have'l

Ans*er

(b) The diagram shows a polygon.
DEF is a straight line.

t2l

(D State the name of the polygon.

Answer ill
(ii) Find the value ofp.

281

Answer t3l



15 The histogram shorvs the results of a survey conducted to find the number of phone calls
made using handphones by a group of people in arcertain month.

Frequency

(a)

Number of phono calls

I{orv many people rvere involved iu the survey?

282

Attsv'e r people tll
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(b) Find the percentage of people who made more than 100 phone calls in that
mol1th.

% t2l

(c) Calculate an estimate of the mean number of phone calls.

Anst+,er phone calls t?]

(d) Suggest ivhy a dot diagram is not an appropriate statistical diagram to
represent the data.

Answer

283

tll



l6 Line P is shou,n on the grid.
The eqtration of line P is 3-r + 2y: 6.

J

Conrplete the tatlle of values fitr,r, - I - .r.

(ii) Dran the line -r, 
: I - r'.

Find the solution of these sinrultaneous ,lquations.

3.r+-11,-6

-r: I -,r

Atsv'e- .{:

]':

til

t2)

(b)

"r
1 0 5

t' 1
Jl---a

284
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(c) (i) Find the gsadient of line P.

Ansu,er

(i0 Write dorvn the _t'-intercept of the line y = 1 - r.

Answer

tll

lll

285



l7 Ryan is a local sculptor and his latest sculpture nrade lrom recycled iron rvas selected fbr
an cxhibit in Germany.
The sculphrre is made up of a solid sphere ul'radius 0,-5 n-r and a solid pyramid of a height
1.2 rn rvith a sqlrare base ol'sides I m.

lm
Calculate the voluure of rec-vcled rron used to make this sculpture^{a)

286

Att,s*'er ntj 13l



(b) The slant height of the pyramitl is x cm.
Firrd the value of.x.

Ansv,er .r =

Attsu,er Ryan bought enough paint because

t4l

t2l
(c) Ryan nrust paint the outer surface of the sculpture.I litre of paint can cover 3 m2.

Given that paint is sord in Z-ritre containers. he buys 2 such tins.By shorvi,g your working crearry, justiry rvrretrre;'Ry;, has bougrrt enoughpaint to paint the outer surfac. oitt . ..ulptur". 
- -J -
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Mensuration

2

Mothematical Formulae

Curved surface area of a cone: trrl

Surface area ofa sphere : 4Er2

Volumeofacone: !rrt'h
3

Volume of a sphere = !o,''
3

292



aJ

Answer all the questions.

6v2
Simnlifv: t .-.

x 3xy'
Give your answer as a single fraction in its simplest form.

4 seen - Al

xzy seen - Al

Answer l2l

Express as a single fraction. in its sirnplest form, 'i- -
s(2-x)

2 s(z-x)
s4

2x 10-5.r:---
54

a(zx)-s(10-5x):-
20

Bx - 50 *25x
20

33x - 50

}E

12)

293
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3

4

An open cone has a circular top of diameter 12 cnr and a slant height of 7 cm.
Calculate its curved surface area. giving your anstvver correct to 2 significant figures.

" (*), [radius & slant length must be correct values - M11 = 130 [Al] (3. s. f.)

Ansv,er acm- t2l

(a) Solve the inequality -5n < 14.

inequality sign

lAll

Ansv'er

(b) Write dorvn the srnallest integer value f,rr r.

4,, _28

12)

-2lseen-tAll

294

Attsv'er

.-.,.,,,.,-,,,,..........-.,.,-,,,.,-,,,.........-.-.,.,,



5

5 Expand and simplify each of the following.

(a) (z-zw)(z+zw)

Answer ...9.;.1.r.i.t11L...................... tll

(b) (4p + 1)2

(4p + l)2
:(4p+ l)(ap+ l)
= (4p)2 + 2(4p) + I 2 [M 1 ] or use of multiplication frame
:l6p'+8p+l[Al]

Ansu,er ..!.9.f.'..:.1f.:..1..t+?1........... l2l

d-1- 6-Sd6 Solve 

- 
_ 

-: 
2.23

3(d-L)-2(6-sd) _ ^
6

3d-3-12+70d -2
6

13d-15 _.
6

l3d - 15: 12 [cross-multiplication - Ml] or multiplying equation by 6 throughout
t3d:27 lMtl
- 27-

d =; [exact answer - A1]

295

Answer d - t3l



6

The diagram shows a shape with all the lerrgths given in centimetres.

3.v-4

Find an expression, in terms ofy, for the area oI'the shape.

51' + Q.v" - 4)(3y + 3) : 5y + 91i + 9y - l\ - 12: gyt -27 -- 12lAl)
!ii r -----'.'. Y..-*----....-

i I Correct expansion ofquadratic expression - Ml I

Formation of quadratic expression - M I

296

Attsy,e,' cm2 t3l



7

Given that F is inversely proportional to the cube of R and R : 2 when F: 4, find

(a) an equation connecting F and R,

FR3 : 4(23)

FR3 = 4(?3)

FR3 = 32lA1,l

Answer

0.5R3 : 32

R3=64

l2l

(b) the value of R when F': 0.5.

R:

MI

297



8

The diagram shows the sketch of atriangle ABC.

C

(a)

A 7cm .B

Construct an accurate full-sized drawing ctf triangle ABC.

Ansv,er

(b) Measure angle BAC.

l2l

298

Answer tll



9

10 The scale of a map is given as I : 20 000.

(a) Rewrite the scale in the form I cm to x km.

I cm represents 0.2 km
I cm2 represents 0.04 km2 [Ml]

0.04 km2 is represented by I cm2

5 km2is represented by 125 [A1] cm?

Answer l: ..9?l*.11.... t1l

(b) A paddy field on the map is l0 cm long.
Find the actual length of the field in kilometres.

Ansy,er 2 [A1] km tll

(c) A swamp has an area of 5 km2.
Find the area of the swamp on the map in square centimetres.

299

Answer cm2 t2l



1t

10

Trapezium ABCD is similar to trapezium PQRS.
CD = 3 cm. QR: 3.7 cm,RS= 6 cm and angle BCD : 47o.

(a) Find the length of BC.

3.7 +2 [2-seen tMl]l :1.35 [All cm

(b) Find angle PpR.

angle ABC: 133" [M1]

Answet l2l

300

Ansy,er 133"[A1] l2l

cm



l1

12 The masses (in grams) of 20 eggs are shown in the stem-and-leaf diagram below.

5

6

7

8

9

79
04447
1123 s 6 8 8

1369
0

Key
I l2 means 12 grams

ffrvrl
:72.s lAtl

(a) What is the difference in mass between the lightest and the heaviest
eoo'l-bb.

Ansv,er 33 [A1] grams tll

(b) State the modal mass of the eggs.

Answer 64 [A1] grams tll

(c) Find the median mass of the eggs.

Answer 72.5lA21 grams t1l

301



t2

13 Factorise completely

(a) 35wy -7y,2 y ,

7u,ylAll5-u[Al]

Ansv'et ,.,,l.y.yl|.:..y) l2l

(b) 3xr -l6x+5"

(3.x- 1) tAll(,x-s) [Al]

Answer

(c) 2x2 -2.

2(x2- l) [M1]:2(x- l)(x+ l) tAll

I2l

302

Answer t2l



t4

l3

(a) The exterior angle of a regular polygon is 45o.

How many sides does the polygon have?

360o+45"[Ml]:8[Al]

Ansv,er

(b) The diagram shows a polygon.
DEF is a straight line.

(D State the name of the polygon.

Spelling must be correct
Answer

(iD Find the value ofp.

l2l

pentagon [B1] tll

(180-54)+82+82+p+p:
j

I

t

l 80(5 - 2)
il

i

303

i Formation of equation - [Ml]
Ansvter ,..,|.?.?..HL........ t3l



Frequency

Number of phone call.s

l5

14

The histogram shows the results of a survey condlucted to find the number of phone calls
made using lTandphones by a group of people in a certain month.

i!

I

jl0
i, ,

r00 120 140

(a) How many people were involved in the survey?

304

Ansu,er tll

...'{

..?9.9..t4:11............. peopre



l5

(b) Find the percentage of people who made more than 100 phone calls in that
month.

#t*rl = Le.zYo(3 s. f.) tAtl

Ansu,er % 12)

(c) Calculate an estimate of the mean number of phone calls.

10 x 30 * 30 x 30 + 50 x 50 * 70 x 60*90 x 40 + 110 x 30 * 120 x20
260

:66.2 (3 s./.) [41]

Mid values seen - [Ml]

Answer

(d) Suggest why a dot diagram is not an
represent the data.

phone calls l2l

appropriate statistical diagram to

Answer not oractical to use
, . . . . . . . .1 . , . . . . , , . .

a dot diagram for 260 data which is

relatively a large number [Al] or any suitable suggestion

305

tll

\ \



l6

16 Line P is shown on the grid.
The equation of line P is 3x + ))t: 6.

(a) (i) Complete the table of values fbr y : 1 - ,.

(ii) Drarvthe liney: I -r.

(b) Find the solution of these simultaneous equations.

3x * 2\,:6
;v: | -x

tll

12)

.}' :.,|
,i

L.
1a

:i

t'ry'"

lo

%*:]'
.% :

k \

0 %_ I :.7
::
.1 .ie

,

i

i,1

i

k;.,t--",

:lt

x 1 0 3 5
.lr 3 I

,) 4

Ansu,etr 4 [Al]

306



t7

(c) (i) Find the gradient of line P.

Answer ...._l.t*1.J..... tll
(ii) Write down they-intercept of the liney: 1 -r.

Ansuter ..1 IPll tll

307



t7

l8

Ryan is a local sculptor and his latest sculpture made from recycled iron was selected for
an exhibit in Germany.
The sculpture is made up of a solid sphere of radius 0.5 m and a solid pyramid of a height
I .2 m with a square base of sides I m.

1m

Calculate the volume of recycled iron used to make this sculpture.(a)

1-x
3

4-x
3

1.2 x 12 = 0.4 m3 [Ml]

z x 0.53 = 0.52359 m3 1l,lt1

308

Ansu'er 0.92,4 (3 s. f. ) [A1] m3 t3l



t9

(b) The slant height of the pyramid is x cm.
Find the value of x.

x2 + 0.52: L22 [Ml]

x: l.l9 [Al]

Answer ^ -

(c) Ryan must paint the outer surface of the sculpture.
I litre of paint can cover 3 m2.

Given that paint is sold in 2-litre containers, he buys 2 such tins.
By showing your working clearly, justify whether Ryan has bought enough
paint to paint the outer surface of the sculpture.

4n0.53 ll/tl: O.L25r m2

tz + 4(i, t x r.ro) : 3.38 m2 1vt1
Outer surface : (0.725n * 3.38) m2

3 m2 is covered by using I litre of paint
(0.L25tt + 3.38) m2 is painte d by 3.7727 / of paint [M I ]

amount of paint brought of :2 x 2: 4m2

Answer Ryan ..+j9............. bought enough paint because

12)

t4l

309

End Of Paper






