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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 eredit.

Volume of prism = area of cross section x length

Volume of sphere %7:1‘3

2
Surface area of sphere = 4nr Curved surface area of cone = 7/

Volume of cone %m'zh

In any triangle ABC The Quadratic Equation
The solutions of ax2+ bx + ¢ =0
C where a # 0, are given by

b E4/(B? - dac)

2a

X =

b«
sind sinB  sinC

Sine Rule

Cosine Rule &= b*+ ¢* 2bc cos 4

Avea of triangle = 1 ab sin C




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.
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Line L is drawn on the grid.

)

2
{a) Work out the gradient of Line L. Le -

=

W @

Another line, Line M, is parallel to Line L and passes through the point (6, 2).

(h) Find an equation for Line M.

lire highed 3 wp Y = “-l:—x L S

(4 marks)

[Full marks on this question was achieved by 9.8% of students]
q
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Diagram NOT
accurately drawn

Find the value of y.
Give reasons for your answer,

&)

1A

q 56 (A’VJ\(’/} on & 5‘&@5(‘{' liae = (?(fﬁ]

as5°  (rernack Cengles e ch«wf-ﬂ

£
i

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

(Total 2 marks)

[Full marks on this question was achieved by 8.7% of students]




3.

The diagram shows a circle drawn inside a square.

|

™
/

Area o squar = 12w 2 ¢ lhlica?

Diagram NOT
accurately drawn

2cm

1!’ —

The citcle has a radius of 6 cim.
The square has a side of length 12 cm.

Work out the shaded area.
Give your answer in terms of 7.

/-l;rc,o\ § ol N T s 97 % b = 513-;\;..

Arca  ou®ide  cirec o Vhle  ~ By

Shaded cpee T -‘; e bars

tf

Tl - 3bwe

(Total 3 marks)

[Full marks on this question was achieved by 8.6% of students]




Diagram NOT
accurately drawn

20cm

12 cim

The diagram shows a solid prism made from metal.
The cross-section of the prism is a trapezium,

The parallel sides of the trapezium are 8 cm and 12 cm.
The height of the trapezium is 6 cm.
The length of the prism is 20 cm.

The density of the metal is 5 glem’,

Calculate the mass of the prism.
Give your answer in kilograms.

Af'—da_ (6 Bfﬂ“l < (Q + ‘Q\ ¥ !D 2 10 s (3 - I‘JO Cm®
s

Volume ¢ (O~ 20 * \LoOen?
Mass = Jensiby = veluad
D x V
R N 5 w \LOO"

2 BOOOM@j .iwm§mmmm
(Total 5 marks)

[FFull marks on this question was achieved by 8.9% of students]
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Each equation in the table represents one of the graphs A to F.

Write the letter of each graph in the correct place in the table.

Equation Graph
y=4sinx° E
y=4 cosx® s
p=x"—4x+5 £
y=4x2% [
y=x'+4 D

_4
y=- A

3 Think @bt [O)o\

- AL lon L{.‘Ix

(Total 3 marks)

[Full marks on this question was achieved by 6.4% of students]




2 a.
(a) Simpiifyfully"—:—u - Go v LY (a0 - )
2x" =5x+3 - .

(1 1) O - 3)

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

(3)
(b) Write + as a single fraction in its simplest form.
x+2 x-2
. b (22 " 2 (¢ + 2\
TR A
(3t 42) (%2 (% +2Y0c-2)
T -2
z Loe - & Yo 4 b = .
: y (% 4202\
C)C 4 1\(1—2—\ ( >{l +1\(x_.2—\ -------------------------------------------------------------
L &)
: b - 8+ 3¢ o (Total 6 marks)

(x +2) (=Y
[Full marks on this question was achieved by 6.3% of students|




The graph of y = f(x) is shown on the grid.
5 %rc }tl'\ 5 F 1 Iy 8}

Wo- SirgckivN
/

/
| |

On this grid, sketch the graph of y = 2f(x)

Y A

HEEN]
N, e L
\ 3 / / Verkicdly  grim

X - @ Ty

LY

(Total 2 marks)

[Full marks on this question was achieved by 5.3% of students]




Diagram NOT
accurately drawn

A

AB is a diameter of a circle.
C is a point on the circle.

D is the point inside the circle such that BD = BC and BD is parallel to CA4.
Find the size of angle CDB.

You must give reasons for your answer,

Aces = a0° (C(M)LL:) in @ %ME\-(.T“T.LL\

Acp = (ol = % (el beracle anged T ecgwl]
B

Dk

[

(o = x¢ (i sosceles t“rtmatc\

4o

Tt

W D s (S

OB = 5°

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

(Total 4 marks)

[Full marks on this question was achieved by 4.6% of students]
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9.

The diagram shows two similar solids, A and B.

Diagram NOT

accurately drawn
4 ¢m RBem
Solid A has a volume of 80 c¢m’.
(a) Work out the volume of solid B,
length SF = ~ 2
.. Voluae S = X 2) T o ¥
3
Volwae 4 B = b TO = A
LLO om
Y
2)
Solid B has a total surface area of 160 cm’.
(b) Work out the total surface area of solid A.
/-\ —ta SF = » ,2{ z X L"
- Surfiete  crta - (6O = e © L g2
.................................... cm®
(2)

(Total 5 marks)

[Full marks on this question was achieved by 4.5% of students]
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10,
Diagram NOT

accurately drawn

OAB is a triangle.
04 =2a
OB =3b

(@) Find 4B in terms of a and b.

- QCL 4 % ‘]:)
AB = s
(1)
P is the point on 4B such that AP : PB=12:3
(b) Show that OP is parallef to the vector a + b.
-3 =3 —3
or ¢ OA 4+ AP
~ >
< 2&_ 4 -—l-? >
x"j—
* Da v 2 (-2 v 35 LD oparlle) ko
. @t b
= 2 & - _L“_, [~ + 2 b
5 & /‘
< —-6—-. G i 6 L) - ._é, ( 1"\ 3
5 “—S; 14 = 6“ oo+ b ( )
(Total 4 marks)

[Full marks on this question was achieved by 4.0% of students]
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11. Expand and simplify (2 +2)(3 + )

Give your answer in the form a + b2, where a and b are integers.

[+

L 3 2J% + 332 + Ju

I

by 2,.35.92 + 332 + L

© Lo+ 2232 y 3Y2 o+ L

b oy 2 w32+

fi

'\ + 10

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

(Total 4 marks)

[Full marks on this question was achieved by 3.8% of students]
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12.  Given that = a+b2 , where @ and b are integers, find the value of g and the value of b.

8 55 _ J2 . 9da -0t

e,

Ja v c
= ?J‘i < b

2

- L;Ji—ag

= -2 ¢ Ld2 A= reerennns - B ............
(Total 3 marks)

[Full marks on this question was achieved by 2.9% of students]
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Solve 2% —Ox + 4= (2x - 1)*

Yy o ax o+ k= (2= (2= 1)

Lose® L 250 - 2oe

]

22T~ x » &

2y~ 9 g s Lx?P - Lx v
~Use b i = 252 = loe &
L = 2xZ 4 S o+ |
O = 2% ¢ S =3
6 - (ax ) (¢ 53)

4 O s

@ (Total 4 marks)
[Frull marks ow this question was achieved by 2.4% of students)
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14,

Diagram NOT
accurately drawn

2J§ em

The diagram shows a right-angled triangle.

The length of the base of the triangle is 243 em.
The length of the hypotenuse of the triangle is 6 cm.
The area of the triangle is A cm?’.

Show that 4 = &k V2 giving the value of £,

T 2) 2
oLt - ) 2
L~ (253 . R | - S

\jblr‘ - (L\xj)) z j;)l: > J‘é

g @

i

I'\ < ZL‘.
A’f’eo\ e bx W
2

2 e
(Total 5 marks)

[Full marks on this question was achieved by 2.3% of students]
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15.

Ya
C
Diagram NOT
accurately drawn
b p
B
0 A x
3
LS P

ABCD is a square.

P and D are points on the y-axis.
A is a point on the x-axis.

PAB is a straight line.

The equation of the line that passes through the points A and D is y = —Zx@
Find the length of PD. D= (0,6

Ae A yzo = O:-2x + &

-}-2x% Ix = é:
=2 X = 3

< T a5 4E Perpandicu 2 DA with 81}'&:’) (9% T 2

Ej T Yy s omix =30\ DP < L) 3 “7
-0 <t
30 g
: -l‘ lllllllllllllllllllllllllllllllllllllllll COEEECELEE R
E P C‘)L‘%\ (Total 4 marks)

-\ -
R - R P [Full marks on this question was achieved by 1.8% of students]
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16.

Diagram NOT
accurately drawn

A, B, C and D are points on a circle, centre O.
BC = CD.
Angle BCD = 130°,

(a) Write down the size of angle BAD.
Give a reason for your answer.

ti

BAD = 180 ~ 130 S’ (oppos.-&e_ Grgley  n

q;ut.’-dv"- l‘-;‘(ﬂ- l ‘3'*'()() ('Z) ?é)ob‘\

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

(2)
(b) Work out the size of angle ODC.
Give reasons for your answer.,
oD - oo’ . 3
Bod - oo (Mg!( bt ke 33 daie fhug N
Ehe CirC%mgmu\
one = %l)o-«\o()\p)o (fv\(g\.(,) th o cr,uad’r\“ia}’wj add I
N__—._'_'——H———.-—-——‘—-
2 0% AND gppasite._arsles
s (b ~“ Kik  ax eqped) (4)

(Total 6 marks)

LFull marks on this question was achieved by 1.4% of students)
q )
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17. q¢0 -3¢

Diagram NOT
accurately drawn

In the diagram,

ABC is a triangle,

angle ACB = 90°,

P lies on the line 4B,

CP is perpendicular to AB.

Prove that the angles of triangle APC are the same as the angles of triangle CPB.
A’PL = qauj CP E) g qOO (.M’)Ltﬁ P~ jff-bfb’\f [!.:LQ, C,_J& {Z; [30(:'

Tg CAP = x ARC = YU - (cngpes sa o bricage «Jd l (goc)

]

. Nep o 10O - G0 ~ [Cio--:x,\ = DC

(60\{)(2,3 (A e (jr[ouf?lé Dd() e f%’aa)

<

It E(,L{,\ krimf)lg hé; o\_a)tes (,g Cz() ¢ e g
Vi G

(Total 3 marks)

[Full marks on this question was achieved by 0.6% of students]
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18. Here is a shape ABCDE,

B A Diagram NOT
]‘ accurately drawn
X ¢m > E
c D

AB, BC and CD are three sides of a square,
BC=xcm.

AED is a semicircle with diameter AD,

The perimeter, P cm, of the shape ABCDE is given by the formula
p=3x+ "2
2

(a) Rearrange this formula to make x the subject.

#q 2P = e 4 TT3C
Foctorose 2¢ - 3¢ {[) + fl‘r)
b

-------------------------------------
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The atea, 4 cm?, of this shape is given by 4 = kx* where k is a constant,

(b) Find the exact value of £.
Give your answer in its simplest form.

Area & Squec ABDCD = DL -4 = % Tl Avem
! A
Aren o  Semi- ciek :Ef.‘rrz !
2 - 2 y
PR L ¢ b+ “'vr\
= (“i ( 8
L (2.2
2 2 "2
- j"‘{- .)Cl
\—ﬂ“ pR——
> 4
= L. 2 3)
—_— T
g T

(Total S marks)

[Full marks on this question was achieved by 0.1% of students]

TOTAL FOR PAPER =72 MARKS
END
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Practice Paper 1B (Set N)

Question Date of original Original
linear paper question number
1 June 2011 21
2 March 2012 4(b)
3 November 2012 12
4 November 2011 16
5 March 2012 20
6 June 2012 23
7 June 2012 26(b)
8 November 2011 19
9 November 2012 25
10 June 2011 26
11 March 2012 22
12 June 2011 22(b)
13 November 2011 20(b)
14 November 2011 21
15 November 2012 23
16 March 2012 19
17 June 2011 17
18 March 2012 21
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