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GCSE Mathematics (Linear) IMA(

Formulae: Higher Tier

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit,

Volume of prism = area of cross section x length

Volume of sphere 4

2
Surface area of sphere = 47y

In any triangle ABC

C

o b ¢

Sine Rule ——— = —— = —
sind sinB sinC

Cosine Rule &*= b*+ ¢~ 2bc cos 4

Avea of triangle = 1 ab sin C

Yolume of cone %m'zh
Curved surface area of cone = nr/

The Quadratic Equation
The solutions of ax2+ bx + ¢ =0
where a # 0, are given by

_ —bE(0* ~4ac)

2a

¥




Answer ALL EIGHTEEN questions.
Write your answers in the spaces provided.
You must write down all stages in your working,

You must NOT use a calculator,

Use ruler and compasses to construct an angle of 30° at P,
You must show all your construction lines,

@ ConsEruel egbq{laltfbl tdﬁ’\sli

@ bisect ke agle !

s

(Total 3 marks)

[Full marks on this question was achieved by 10.0% of students]




2. Work out an estimate for the value of

(0.49 x 0.61)*

= (0-5 » O.é\z
= (O.:’)}l

= 073’4 O‘?)

i
©
C

_a

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

{Total 2 marks)

[£2dl marks on this question was achieved by 9.5% of students)

3. Rearrange y = p — 2¢gx” to make x the subject of the formula.
+ 'lcl,xl Wos 2% = P
7 -
~ Ly, x® o=

J X o=

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

(Total 3 marks)
[Full marks on this question was achieved by 8.6% of students]




4.  Make k the subject of the formula ¢= k—k—2

v (K-2) £ (x-2) =
 vpomd Kb -2t =
+ 2t A )

- K ce-e
Fudbori vt Kb -y =

e < e

-------------------------------------

(Total 4 marks)

Lfull marks on this question was achieved by 7.0% of students)




Jan has two boxes.
There are 6 black and 4 white counters in box A,
There are 7 black and 3 white counters in box B.

Jan takes at random a counter from box A and puts it in box B.
She then takes at random a counter from box B and puts it in box A,

(a) Complete the probability tree diagram,

From Ato B

FromBioA

-5\ White

Sl

@)

(b) Find the probability that after Jan has put the counter from box B into box A there will still

be 6 black counters and 4 white counters in box A.

P Blect, blak) - b . & LF

1o qr - Lo

P whily, whik) & XL & b
0 — —

N V1O

Prabobili J_vj 4 e

L
VO

(b
Vo
)
(Total 6 marks)

[Full marks on this question was achieved by 6.3% of students)




6.  Solve the equation X__2 . 1.
2 x+1
50"“{’/ afl\amlfn(,l()/ ( \
x (et 2(2
2050 40 2 (3¢ +0)
x? e ¢ Ly .
2ye 42 I TE A
AT S0~ b =
25¢ 4+
N N o AR A s Lo w2
= 2
-2 x* X - F
-2 a0t - ~ b = O
FbLhr\% f:)L - ’b\ (D( 4’2\ = O
/ \
A= 7R
A=

(Total 4 marks)
[Full marks on this question was achieved by 6.3% of students]




7.

The lines y = x — 2 and x + y = 10 are drawn on the grid.

)!

A yp=x—2
10 o
e
I
9 /
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0 1 2

On the grid, mark with a cross (%) each of the points with integer coordinates that are in the

region defined by

5¢e POIAL Mol ed

[.)L\

aove line = b
y>x_2 —

x+p<10 -

X>3

belew Iing = bErg

right f =3 o bne
(Total 3 marks)

[Full marks on this question was achieved by 6.1% of students]




'%)iagmm NOT
accurately drawn

E D
ABCDEF is a regular hexagon, with centre O,
04 = a, 53’ =h.

(a) Write the vector AR in terms of a and b,

)]
The line AB is extended to the point K so that AB: BK=1:2
(b) Write the vector CK in terms of a and b.
Give your answer in its simplest form. D
fold
- = T ce? 3 Bl
K = ¢cX + Mk
= h 1+ AS
: a2 (=acv B
T b+ ot hb

}

i
2
»
£+

™
&

= i
= 2h ~a

&)
{Total 4 marks)

[Full marks on this question was achieved by 5.5% of students)




*9,

Diagram NOT
accuralely drawn

A

B, C and D are points on the circumference of a circle, centre O,
AB and AD are tangents to the circle.

Angle DAB = 50°

Work out the size of angle BCD,
Give a reason for each stage in your working.

AB o - C{OO (Ecu\ﬂ,-ﬂ(— meel  rzdias ot c]g‘:‘)
ABQO = ¢ p” (Geme  rease-)

BohD = RO -50 ~Gu-~qp - (30" (tages ca a q,wf)ribakﬂ'-/
(y‘(jC) vp 1%} ?31306\

= bS_O (cv\@\( ot He el - tuize trgle

at W Circam frtn 54,3

(Total 4 marks)

[Full marks on this question was achieved by 4.7% of students]
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10.  Express the recurring decimal 0.281 as a fraction in its simplest form.

X 0. ARIAEIBI.
SLE 2714
1000 = 28} 91819980 9490
- 1050 = 2. 81818} $1. .
440 5 19

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

(Total 3 marks)

[Full marks on this question was achieved by 4,3% of students]

11. Make 7 the subject of the formula

_3-2r
P 4+
x (L) = P(L\+L~\ N =
Expand bp +pb = > -72%
¥ Lp +pb + 2+ = 3
- Lp pt- v 2+ & 2 -Lp
Fuort* A
L (e J(l\ L < 2 - Lp
P+
(Tmammmks)

[&ull marks on this question was achieved by 4.1% of students]
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12. The diagram shows the graph of y = x* — 5x - 3
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Use the graph to find estimates for the solutions of the simultaneous equations

f
——
o

y=x2~5x—3
yEXo4 = Drew ik oy o
Ylo v 2
Wrile  W-0rdines 4 het NI
ermamen  Guvp,

[Full marks on this question was achieved by 3.3% of students)
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The diagram shows a solid metal cylinder.

Diagram NOT
accurately drawn

The cylinder has base radius 2x and height 9x.

The cylinder is melted down and made into a sphere of radius 7.

Find an expression for » in terms of x,

VO[Lu\r\L

4 ylindom = T Ll
= ogr (2x) < e
= Larae®t o= A
* Zbava’
Velume § sohert & %Tr’ri‘
Must he ec“uc.l - -%;Tvr ? - b > 3
= ? L 7> = 108 atqr o
B e e M 2wy 3
S r 2 e 2775 r = 2>
ET ros Jl_l)"} = 3:(, (Total 3 marks)

[Full marks on this question was achieved by 2.4% of students)

14



13. (a) Rationalise the denominator of 2

NG
5 NE 6J 2
V2 ” Jr e
(b) Expand and simplify (2 + +/3)? - (2 — /3 )?
(24532 ¢53) ~ [ (2-33)(2~73) |
k422203 +3 - [ 6-203 25 +3 7]
- AENE i O E S

(Total 4 marks)

[Full marks on this question was achieved by 2.8% of students)
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15.

. 2. .2
id, dr - 4yt =
(a) On the grid, draw the graph of x“ + " =4 Circle, (et (0,0

Y A fudies = Jbh =72
) TEVET - T S

(2
{(b) On the grid, sketch the graph of y = cos x for 0° < x < 360°
@)

(Total 4 marks)
[Full marks on this question was achieved by 1.9% of students)
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Diagram NOT
accurately dravwn

2h

P
APB is a triangle.
N is a point on 4P.
AB=a AN =2b NP =b

(a) Find the Vectorﬁ, in terms of a and b,

-3+ o
B is the midpoint of AC.
M is the midpoint of PB.
*(b) Show that NMC is a straight line,
KR s AP v PR M2 WR v Al
= by _\i(p'@?\ 2 -2h 3 2.(AR)
= by .11(_7_)}){_&\ = 2k 4 24
2 w{-o5h 4 0.5) @)

b 4 ~1.5b y+0.35a
(Total 5 marks)

It

- 0.Sh 854
[Full marks on this question was achieved by 1.5% of students)
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17.

Diagram NOT
accurately drawn

The diagram shows a solid cone and a solid hemisphere.

The cone has a base of radius x cm and a height of /2 cm.
The hemisphere has a base of radius x cm.

The surface area of the cone is equal to the surface area of the hemisphere.

Find an expression for / in terms of x,

Surfee ot 4

tvne = ave L 4 ape?
Suhere ot f l\cMij;plwd : —‘;‘i(l,'fnrq y ATy S 2 2wy o omr
L v r L T Dar -t
L e % )( = —  Crads 2 DN
£ - 2ol

2 by o> = (),l\z
K v 5 o Load®
o hY = 2%
L\r\ h - m C 53 o e

(Total 4 marks)
[F#ull marks on this question was achieved by 0.9% of students]

17




)

18. Umar thinks (g +1)* = ¢* + 1 for all values of 4.

(a) Show that Umar is wrong.

(Total 6 marks)

[full marks on this question was achieved by 0.2% of students)

TOTAL FOR PAPER = 69 MARKS
END

18

g w72 Gl e BT
(a0t 2 Gt < LY U S G vl =)0 @)
Here are two right-angled triangles. Soonddy Bt
All the measurements are in centimetres.
[~ Diagrams NOT
\\\x accuralely drawn
""x\(c'i‘ 1)
@+ 1) o T~
_I \
(b+1)
b) Show that 24 +2b+ 1=2¢
(b) -a* b2+ 2 +1 = 24 42b g be g 2
(v w? bt ~b2 2e 41 = Zeddb 42
Een® = (e v (b4 - Ze & Zew2b |
2¢ +1 T ars2avl o+ b7y 2 4 D e 32N 4 - 2c
From @, @ &’ b h?
634 bF e 2 w1 T a¥ v 2aef 3bTa2hg 3)
a, b and ¢ cannot all be integers.
{c) Explain why.
2o = even 2¢ tan'd be
2N - EVIA feven ¢ | 2 4
§> ERVE T R . < | ) Z.—/ Oc:)cj,: .SIO GJé)L
2C = evin IR S LR B Y Con L(l})( in kegen!



Practice Paper 1A (Set N)

Question Date of original Original
linear paper question number
1 June 2011 14
2 November 2011 8
3 November 2011 17(b)
4 June 2011 23
5 November 2011 22
6 June 2011 27
7 November 2012 17
8 March 2012 23
9 June 2012 21
10 June 2012 24
11 November 2012 24
12 November 2011 14(b)
13 November 2012 26
14 June 2012 25
15 Neovember 2012 27
16 November 2012 28
17 June 2011 25
18 March 2012 24




