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Formulae Sheet: Higher Tier

Area of trapezium w; % {a+b)h

Volume of prism = area of cross-section x length

Volume of sphere = i‘a—m"

Surface area of sphm =4nr?

Volume of cone = % arih

Curved surface a‘rogib! cone = nri

In any triangle ABC

Area of triangle = 3 ab sin C
NET o S
Sine rule Sk CUnT ST

Cosine rule a? = b% + c? - 2bc cos A

The Quadratic Equation
The solutions of ax? + bx + ¢ = 0, where a # 0, are given by

~-bx Y (b3 ~,4qq)

za;

=




Answer all quéstions in the spaces provided.

1 This formula is used for working out the cost, £C, of repairing a car.
C=nlL + 1.2P

# is the number of hours worked
L is the labour rate (£)
P is the cost of parts {£)

1 {a) Work out the cost of repairing a car when

n=3
L=18
P=E110

............................................

= S¢ #1320 e .
............. R | LI N
ANSwer £ ......c.coee .{g é ........ (2 marks)
1 {b) Complete this table for another repair.
C ‘a | L P
£235 7.5 £2 £150

235 = 20w + (125150 )

72n 4 180 =233
224 =238~ 190 = 55
~ ;%%ZQ:Z*S

(3marks) || ‘

-

WMPLin1343652H.

1a: 2
1b: 3
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2 (a)

2 (b)

Written

The scatter diagram shows the scores of 10 students in their Oral and Written tests.

F 3

4

I
T
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Four more students take the same tests.

The table shows their scores.

0 70

80 90 100

(1 mark)

Oral

10

¢ :

Y

Written

15

80

Plot the scores on the scatter diagram.

(2 marks)
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T 2a: 1
2b: 2
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2 (d)

3 {a)

| 3m)

Draw a line of best fit on the scatter diagram.

(1 mark)
Rob scored 40 in the Oral test.
He was absent for the Written test.
Use your lineé of best fit to estimate a score for him in the Written test.
Answer ... gé .............................................. {1 mark)

Andrew is planning a survey about his local library.
Here is one of his questions with a response section.

How many times do you go to the library?

1 2 3 5 or more

I N I O R

lee one criticism of the queatlon

: o .::{)l“fj ke, M“ﬁmﬁwe
..... Cmdl%?%wmly/%%«%/gﬁy T S

{1 mark)

Give two criticisms of the response section.

Criticism 1 TM( ..... ia...h8... C."ILA&?QY @) P?Dr(ﬁ W“Ib C!&M[/ ..............

qg ﬁ k( k iﬂ! ﬂ:kj-udn.a:a ....................................

Criticism 2 ..., T ‘ﬁﬁf.ﬁ ..... 3. md‘fiib@( (;5» FEO?& wfm .....................
Aﬁw [G‘r wz*ﬁ m%/ .; oimn\ 4{.?)

i

(2marks) :
- 8
Turn over b

WMP/JUN1 /43852H

2c: 1
2d: 1
3a: 1
3b: 2



4 The diagram shows a kite,

Mot drawn accurately

’ (8&‘ wel y and SZ)

L T P O TP T DR ieadredunirerivrbeRE

7
ANSWET .....0ix C) ..... NEERLI s . degrees {2 marks)

"0 6
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DVD cases are packed in this box.

Jenny buys a full box of cases for £2.43
She sells all the cases for 11 pence each.
She saves two-thirds of the profit.

How much money does she save?

PRGNS TN T . SR I 15 - S

(par poe. 243942’ ...... S O6ZS
Pw(w,g . : u $.0625: 59’; 75.

reEirasinnyE R P O AT TP T Y I B T 4 A P N L T T

P

CETYTIE u . nn ...--uuw."n ....... x u;5».-"«u..u.n..“unu»u B T TR T T T PP R PO P ST

4.“‘....“.‘,.‘.}1‘1 ...e..{ f‘ﬁgi..u...n ‘...S.. N 2‘('.........-n...--u.-«.n.uu.....-.,n"u [T RN

R L LT T PPy uuuu,nusunw».,u-.n..n.--nnn R R S LI L L L T T Ty

ANSWET E ...l vcmsrmrcnanesonssnssissusbiosssserinse ceruss (5 marks)

LT

Turn over »

54



The perimeter of this triangle is 48cm.

Work out the value of x.
........... 1103402 5% 248 o
ST ‘ KJ%"’ L A
...................... SR 2
............................... 2239, 223958265
x= é 5 ............... cm (4 marks)
(uck 2068V + 36)e 65+1=4e/

6:4
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*7 Here are two ways of having a car for one year,
Buy and sell Rent
Buy it for £ 12000 Normal Price; £ 185 per month
Sell it for £ 10000 after one year Special Offer 15% off
Which way is cheaper? oy
You must show your working. snThe  offen
e 8182 V000 —t0000 | Qe - a’?smws
....... st ol 1 s fom ..s...v..@# a@fw ngf‘m
“‘""4‘“”9 it 15 chia . 5] e sns et S
m {L)’snli A a«ioi% ué ?ﬁn.!ﬁ& ........ B LT L T ar TR E T P A
Answer ..... (5 marks)
Turn over for the next question
9
Turn over p

75
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8 (m) A speed camera takes two photographs of a car.

¥ ¥ 1 :
= i ’ ¥ + 1 * ¥ +
Photograph 1 ; = T T v ; T 3
i + + * 1 ¥ t *
* 1] * * * +
H i ' : : ;
Photograph 2 T T T ; : '
1 U 11 ¥ * ¥

Photograph 2 was taken 0.5 seconds after Photograph 1.
Marks on the road are 0.6 metres apatt.

Calculate the average speed of the car in m/s.

i = ’ A, 0
X ff:;¥’ g ts 5;k A ,}(f.h
RO -3t AR N B L o 4 S O T L HY S e e A R LTl T T e

L ¢
B2 - } 1 P 5
o 4 <4 oy 2 ) "
it L 886 JWQLM S4rl = s,
Sravsanns cox PR A N PR . AR S Me C 4 Shesk sadovienn Vesvsrsanee AR 0 42RO wan

D T T T N

¥ 2 * ? i

(3 marks)

,10
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1 8a: 3
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8 (b)

You are given that
1 kilometra = 1000 metres

and

i

1 hour 3600 seconds

A lorry is travelling at 13.6 mys.

The speed limit is 50 km/h.

Show-that the lorry is travelling below the speed limit.

Loweeck o pud B kb
0136w

" 13
““‘0, 2 O S P ORI R SR PR RO Y I Bl Y

u.u....,.....s.é...,....366.0‘ avsseasercs .... o orks ......[,.......“..‘Sf# O -4 2. .‘..‘.‘}..,.k. .".‘!%./.....u,..ma
,,.,.................& M... “%%&\’ (.i.“‘g.. o ./“.."4... OO ....Sp.,k(‘.(./é\.........,

{3 marks)

A tank contains 0.6 m® of water.
The water is used to fill pots.
Each pot can hoid 1250.cm? of water.

How many pots can be filled?

R e R e e L T R S e T T LT T Tr T

Ly - >
' <>(7( Z{(;) - 2()
¥ 7 e
B T e S LT T L -4 O NN AP R PR RPU PRI

e R T e T T L T L L L L L LT T T TC S O I R

o . L L 7 T T T S DR g P H JUS e

Answer %Of]‘;r& i i {3 marks)

Turn over p

WP 1 3436524
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10 (a)

10 (b)

box

150 boys and 160 girls sit an examination.
The table shows some of the probabilities that they came with or without a calculator.

With calculator Without calculator

Boy 0.92 0.08

Girl 0.95 0-05

What is the probability that a girf came without a calculator?
Write your answer int the table.

[~ 045
(1 mark)

How many of the 150 boys came with a calculator?

D e Fewnsias b g e e anueRsiarresonnines B L T R T R PR IR TR T L S T T e

DR R A TR TE T TR I e e Y ST P PR TR PO PP e Srarnimensny Ty R T L PO Feeirsanmiiennian iy

D L Ll T T L T T T D R Ty L T Ty LT T 2T

sevssransrien oawrnanne Sespasavanserroins Srsrverkrrsewe, Frereresuw P T D T T e e T e T T

RewAEENAS S URAS ST IO s aiene P T TR eve Anenare

Answer g@ (2 marks)

10a: 1
1 10b: 2

1%

WML 3/43652H
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/«. 13 iy
11
.
Not drawn
accurately
8cm
o\
R
11 {a) What is the size of angle P?
Circle your answer.
47° 49° 84° none of these
{1 mark)
1M1 {y) What is the length of PR?
Circle your answer.
Scm 8cm 10cm none of these
{1 mark)
Turn over for the next question
| 5
Turn over »

11a: 1
11b: 1
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12 The perimeter of this square is 48cm. 1

[RY .

T
Semicircles are joined to two sides of the square.

It

T TR T U ——
rﬁ.’
—

A T U SV U U ——

YL
Work ‘ou! the perimeter of this shape.

Jeinder :f,.‘s wiez L8 zlf;lmfkﬁ,‘(’?"'*’z% .........
..... ,g...CEfff.&?. La{, do utdts, da fe«ﬁﬁwfs?m,:{‘&%

( Vi p ;
.. 4 ‘44“» ‘fd ..............

Saiie 23%

s « TOP 1% nzé PEREEF P ORE RSN EE R s A

....................................

Not drawn
accurately

TI LT TT L RO TP T PRI Veangrvinen uow

‘,' &

12: 4



Ay raised £n for charity. 5
Chris raised £ 18 more than Amy.  n +!%

The mean amount raised by the two of them is £485.

Work out how much money each one of them raised.

A (b =
g.»}
U S U L e s S P VR R e

FREEE RN AR Y NRBF LR TN ..u“-‘é’...&u...u&a.......4»5.‘...........,............,f,..u.......n‘........‘.....,....“n....

T T I T T D e e e e R e R AR Lt

R LT L LT T T TN PP Ty R I L TR T L Ty T L T PR R R

R L LT T L L e B T T L R SRR L LTI P

-
A =
D T e R Tl s e P R e R e e e R A E A At A A L)

I Y .
..,......,.........v...“..w...........,....Z.ﬁ...;mmm..u FONFRE. &, SN 5. © APPSO PP PRI I SO

-

Turn over for the next question

Clock 3€+5S¢ =40 |
0:2= 68

e
3
ggi

r—_—_

Turn over b
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e mé{} T
14 (a) Work out (6.45 x 10%) x (2.5 x 1074

Write your answer in standard form.
(48 x2S ~10°%10°" = £4Sx2S = I0°
- Jo St = | LizSwg

....... ECCAA e e T SO S {2 marks}

14 (b) Here is a number machine.

k

Work out the input whern the output Is  6.05 x 10°

Write your answer ity standard form,

Chuck (10Le1o? — los0) . 5050 = 5 08 x10”

o

...........................................................

15 (a)  Work out the value of P-2x+7 whenx=-25
C2s)-2(-25)+7
- 15625+ g+7 = 325

15 (b)  Factorisefully  4x2+ Bxy (lack 72(2 4‘3‘33
N2 C O b S T T S
y K 2x (22 + 119 s
........ ,;‘,....;..“....;..2x»;CaZz&.ft ) : ‘42‘”’1"3.3,.5?‘“!&.....

BT T I T

2:(.(23.439\) ...... (2 marks)

WP 3/43652H

14a: 2
14b: 3
15a: 1
15b: 2
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*18

Here is part of a shopping bill for clothing.

1 jacket at
1 shirt at £29
Total cost before discount

10% discount

Total to pay after discount = £80.10

Work out the cost of the jacket befors the discount.

% -~ N . -
L. ; AR
B AN WO oo, 2 . SEPR B L L IO OO RS ese e

+.08s =% 10

Dy T T S Y T S T s T T L2 X T L T P

PR 9...‘. ........................................................... wavnennriovan
N £ - -
X o - .
sraessivasariararanaessnsrereiisesvhiliny :}nun ....................................................................

.....................

.....................

e L 1

seaissakesietreinshy

............

Turn over for the next question

Clack ~ 1o% g eo - B4

10°% G’H fz‘? = f/f){;.gg |
2010

(5 marks)

g
2
i

1 13

Turn over p»

WMPLIGn1 1/43652H
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:

17 A is the point with coordinates (x, 2y).
B is the point with coordinates (3x, 4y).
The midpoint of AB has coordinates (-4, 15).

Work out the values of x and y.

= : ark

(e 9ok A (2 2 Sebsbhde a:2 aud e 2
(*—2 \9)
Dink B - (gc,izm

lew«" a{( /‘@ based an checked masJéml% is indoed é’*,!ﬁ)

"WMP/Jiin 13/43852H

i

17: 4
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18 {(a) Work out the size of angle x.
Not drawn accurately
Tem
0
i
B 5
Te 7
........ L S A
A ¥
.......................................... : TP N PO P NS [ U SO P SRR
Tou' (2 > 25¢
[OTRCUTRTIIOT. SEE-IUNU 1.~ WOV UL 15 YOV DOIUIN. " S s e e Ty Ay S T
. <L 1 )
Answer ....... 3& 3 ([‘(P) ............ ... degrees (3 marks)
18 (b)  Work out the length BC.

Not drawn accurately

lllllllllllll & Rt % b : G EFWEAXES TS (2] 3 y ¥ 3
S A S8
tttttttttt Bevernsrassssinn ey rEBEA PR CIAEINEERIAEEE - ‘e
a =k = 19 Guby = 12:312
RN > N 2
Sralt Srall :
S b0 o wlo a2 (1
* E3d b SEENTRE EX T R EREERE RS

Answer ’23('éﬂ> ............... cm {3 marks)

Ll

Turn over p

WIMP/Jun1 343657H

18a: 3
18b: 3



20

19 (a)

The table shows information about the travel expenses of employees at a company.

All amounts are in £.

Lower  Upper
Minimum quartile Median quartile Maximum
g 18 23 30 45
~ - o f -
Draw a box plot to show this information.
e : % i § Bl
0 5 10 15 20 °25 30 35 40 45 50
Amount {£)
(2 marks)

- ;

¥

19a: 2



19 (b) This table shows information about the distances the employees travel to work.

21

S pe
e

Distance, D (km}

Frequency

Claw {J‘a(,*k

W

0<D=s 10

17

v

3

\-7

W<D<15

12

Yy

15<D=<30

S
1S

-
* e

30 <D = 60

63

Draw a histogram to show this information.

Frequency
density

4
4

0 5 10 15 20 25 30 35 40 45

Distance, D (km)

e s
) ' ]
] ' )
! : |
i
'
i
{
{ !
16 S8 504 B RSN BSOS %N 1
! i
} i |
11 o b G RS AN
| ' \ s
$ 1 3 i }
. | t 4 1 {
+ ‘ ' |
....... Ll | BB oY iy ity Tt
» ! SEFETEEasmERawT) {7
| $ + { + i |
' ) ’ ] 1 j
} ' 4 ‘ |
3338253337 3808 e
| i { ; ! { { :
+ 1] 4 4
3 v I BHHNE RURDS B D $5 06N B 6d BEES
i W : 1 ! {
i i ] { }
! } i $ { }
] ] ‘ . $
i L ""t"" <y e i i EBEEE
1 ! t 1144 ! {
| { | 1 ! !
b4 i i H 4 .
ol IS ARNAY ERERS FERNE SRR i.
| : | ? t
‘ i t ] 5 ’ 1
‘e 1 . I 1 + 4 i
. s 4 | H ] e
'
! I
} e
: I
1
|
!
4

(3 marks)

L

Turn over »

WMIP/JGR ) VA3652H

19b: 3



22
20 Solve the equation  2x2 + 8x +5 =0 i N
Give your answers to 2 decimal places. £ Y
b I Miba gl
Za 2
R g e R R A A R TR L Yy : o g: 6’g - 4-0 -------------------------------------------------------
4
) ; ‘ T-..' '''''''
(heck ;yb@hfw‘tm‘..ﬁf i e zz2roslg
obea 12 - 077 (Mfw} . “

........................................................................................................................................

2(em, ',.gg,(.f’,i?..?.ff..? ......... 2082 0TS =028 (dp)....
23803 N0 g - g ¢IT - -.3:..2.24.2;..;.»......%....t..3.;2z.[aéa) .........

........................................................................

Answer 227078 o 2 = =370 .. (3 marks)
2 e fbn & (3 )
21 The expression —-—ﬁ-—-g—— simplifies to x*3
g abx—15 P X+ 5
Work out the: value of b.
i G A
a b <15

&

20: 3
21: 3



23

The volume of A is 500cm?

Work out the volume of B.

ALY al( v s |-

'.‘.,«a‘aaaonca-.>-.-..«--..‘. K P s sdeicivinaridisiiirinnmsirsinrersmriainrarrinanisasasrastest e tiesnn
= é?"; g

F‘llri--!ld!alo'!.tlcIIQ‘JI&tbn‘-v..&k%‘li»--htuvtttw‘lhl‘g~t0o0b-1!-)%v)étt"i‘!t&ollb;(I.')&wﬁit')l’rbvkiv‘ﬁ-(v‘&‘Gi-innttbvii«Anlit-»taic

R R T D 7 Sl IR DR U,

A T A R R N o AN SR

ANSWES ..ot B i i, €T (3 marks)

Turn.over »

WMP/Jun 1 3/43652H
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2 B
e - Bow
23 A bag contains 12 counters. ( } 3
; Five of the counters are white.
A counter is taken out of the bag at random and not replaced.
A second counter is taken out of the bag at random.
Caiculate the probability that only one of the two counters is white.
4 [AO
i w (T
1
s
AP AL U
e 132
I
by
e 39
- it W -«{%‘i
— N
1
A 6 3
J, " NW [s‘}z. 23: 3
renreofilind ( m‘j 1 w‘(s«"k) fa’ ll‘.j ...m m A ’é k.".) .......................... Ferisbeenushines v
...................................... - S
1L 7L
= N = ‘@ 35 ;
.............................................................. APVt o
132 64

CI&(L P(Zh“:}ﬁ) oy 2#&):,&9 N 47

» 31 32 R |
Mhoschof > 1-F ol Blguel R omd |

mn

WMP/Xin13i436852H;



25
24
Not drawn
accurately
—p
AB = 5p
e
DC=p
=%
DA=2q-p
-»
- 24 {a) Show that CB = 2q + 3p & 6
% &%DA*A%*" 2. : 3{9
.........................................................................
............................................................................................................................................
P Ly S R T P D P T R o : v B LRI YT I S R TPRE To
{1 markj
24 (b) M is the midpoint of AD.

-3 —>
AN:NB =2:3

Show that MN'is parallel to CB,

FvaMM 8.8 be.ponllt] Mo soilos, musk by ol

sgg 5. 21*':54? 6’;» pﬁ/‘{s) ......................................
.2 2 () 2 N2 ‘(Zq f)t 5 fﬁy) %;gflp
wtf_tlgf

fz«g Bﬂikﬁm tg&nfgx gp f»ﬁﬁ%ﬁ‘(ﬁ e...
Wbl i 4 g 40%

- (4 marks)

b4
sgg

24a: 1
24b: 4

Turn over p

WMIPLJon V436524




= o,

25 (a) On this grid draw the graph of y=1+sinx for values of x from 0° to 360°.

H

The graph of y=sinx has been drawn to help you.

y
A
2 T =
1 ] . bl ’ + giA .
|
0 = X
0 90 180 270 ~360
-1 ]
- ——

{1 mark)
.25 {b) On this grid draw the graph of y=2sinx for values of x from 0°to 360°.
The graph of y=sinx has been drawn to help you.

25a: 1
25b: 1
A
= 25.» H"
A Y l
1A N\,
g/ » X
0 90 1 270
- N[V

(1 mark)




26

Solve the equation =2

x+2 x*1

4 =

B T L T R T T R P R TSRS PO

erkstirunateansEERER ’ ararses

T 41 %+

5(1 +!
2+ x +

..‘..,..“......,.,",.",“.,."ﬂ”.,..,.,*.,...,“,...”..."-..-nu-n-uu-nnnnuuqnuu.-.”n»uﬁnnn..nnu sraveesrarsavs

x+S +bx+§ [iuz)(:w

B N L T Pt R PR 2

2+ 13 = 2(x324 3 +2)

T T T T T N Ty T L T T PP T PRT VPR

R T e

S LT T T T TOP RN

D L T P PR E = B e T T S ux-..nu.un.
BT T LT T PR wheeive EeREEET e R ARR A NEREA RN RY aarae ErEEusEnan wnreve
D T PP T T Y - nn-.ui.u»é.z’“uunununu-.u;.--n-.u"u-a.nnuu,nnunnu""u..-nu.h.u.,‘.nn

jz 1 . Lach ! ;
uu»nuunn.”nunnawunuuuunu fuqn-»”u -uu-.u.-.unununu--uunu—uu{ghﬁ we ﬁt-ga.tﬂ?“: Eefreenvy

2 -t{.} 1 3 O Dt b3 + 32 -
Z? R 9

“arsrrareins * E T T e

y 27 =t
= o, :
ARAERE WA RRB AR ST SN R F RS o s 4 -..Z;

P FReneiinein reRavaReNAe “ g ¥ e RT3t

@ec&@% """’““"jw...“....ﬁ. Zeh o 9

# H g 7
A ,.,.,3?, mn..s»”‘B ?
i § *Q;' w 30 - - 2-
L2d BEevines X £33 v'o-a‘ﬂ S "v] Dtlthbli RET BAEERRE PN RO E A0S SRRFRBEIFIOIIR AN H Y

weie -u«"qnu.-nn*n«\m«n...uu.uu.u.u

2 3... or..X.Z 3 - (6 marks)

END OF QUESTIONS

¥
i

WMP/Jun1343852H
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There are no questions printed on this page

. DO NOT WRITE/ON THIS PAGE
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