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IGCSE Mathematics

Grade Grabber 7

40 Mark Paper
Question 1
Two isosceles triangles are sketched below;

12 cm
15 cm 44°

X

(1) Explain why the two triangles are similar.

[ 1 mark ]

(i) The sine rule tells us that for any triangle with vertiseB andC
a b c
snA snB snC
Use the sine rule to calculate the integer length of the side mérked

[ 2 marks ]

(iii)  Use the fact that the triangles are similar to calculate the side nm¥arked

[ 2 marks ]



Question 2
In the diagram below0 is the centre of a circle.
X, Y andZ are three points on the circumference of the circle.

The line touching aY is a tangent.
Z

Y
b
869 \ 5
X

Write down the size of the angles;
(1) a (i) b (i) ¢

[2,2,2marks ]
Question 3

—_h+ b2 —

The formulax = b+ Vb dac , can be used to find solutions to a quadratic

2a

equation written in the formax® + bx + ¢ = 0, wherea, b andc are constants.

Show how this formula may be used to solve the equaﬁ%r—h X =1
Write your solutions to an accuracy of three decimal places.

[ 4 marks ]



Question 4
Two numbers can be described as “coprime” if they have only 1 as a common fau
For example, 2078 and 4520 are NOT coprime because they both divide by 2.

(a) Which one of the following pairs of numbers are coprime ?

(i) 21,24
(i) 35,50
(i) 33,77
(iv) 25,27

For each pair that are not coprime state a factor they have in common.

[ 4 marks ]
(b) 441 can be written asx33x 7 x 7
We say 441 has been written as a product of primes.
(1) Write 550 as a product of primes.
[ 1 mark]
(i) Are 441 and 550 coprime ?
[ 1 mark ]
Question 5
. 7 — 3
Makex the subject of the formulg = 1 5

[ 4 marks ]



Question 6
This question is about solving the equation :
3 2
+
(xX+ 3) (X+7)

(1) Show that this equation can be written in the fofm+ 5x — 6 = 0

[ 4 marks ]
(ii) Hence write down the two solutions to the original equation.
[ 2 marks ]
Question 7
e 17
Use algebra to show th&t772 = >

[ 2 marks ]



Question 8
A wizard's hat is made out of a cone of paper.
It is 24 cm high and the base radius is 10 cm.

A /////,

>

(1) Use the theorem of Pythagoras to calculate the slant haight,

[ 1 mark ]

(i) As a part of a magic spell the cone is to be cut afoxgnd the paper laid
flat as the wordsPassus meus | GCSEus at grade Nineus' are muttered.
Find the length of the curved aX, X,, of the sector.

[ 2 marks ]
(iii)  Find the angleg, of the sector.

[ 2 marks ]
(iv)  Find the area of the paper.

[ 2 marks ]
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Answers to Grade Grabber 7

Answer 1

(1) Each has angles of 4468 and 68

(i)
(i)
Answer 2
(1) a=
(i) b =
(i) cC =

180 - 86

X 12
sn44  sn68
X = 1gsn44
SN 68
= 8.99cm

As we're toldX is an integerX = 9cm

Y 15

12 9
_15x 12
= =5
= 20cm

%x86:>a=43°

b =47
> =

90 -47 = c = 43

[ 1 mark ]

[ 2 marks ]

[ 2 marks ]

[ 2 marks ]

[ 2 marks ]

[ 2 marks ]

Note: The equivalence of anglasndc is The Alternate Segment Theorem

Answer 3
x2+x:1:>x2+x—1:0
_ —b*+Db? - 4ac
B 2a

—1+412-4x1x(-1)

2x1

0.618 or —1.618

* Must have this line of working

[ 4 marks ]



Answer 4

(a) (1) 21, 24 are not coprime as they both divide by 3
(ii) 35, 50 are not coprime as they both divide by 5
(i) 33, 77 are not coprime as they both divide by 11
(iv) 25,27 are coprime (as they both only divide by 1)

(b) (1) 550 =2x5x5x 11
(ii) 441, 550 are coprime

[4, 2 marks |
Answer 5
7 =X
Y= XTs
y(X+5)=7-3X
Xy+ 5 =7- 3
Xy+ 3 =7-"5
X(y+3)=7-5y
=%y
 y+3
[ 4 marks ]
Answer 6
(1) 3 + 2 =1
(X+ 3) (X+7)
Multiply through by (x + 3)(Xx + 7)
3(X+7)+2(x+3)=(X+3)(xX+7)
3x+21+2x+6=x2+3x+7x+21
X2+ 10K + 21 — 5x = 27 = 0
x2+5x—6:0 O
[ 4 marks ]
(i) (X+6)(x—1)=0
. X=-6 or x=1
[ 2 marks ]
Answer 7
Let x = 0.772 = 10000k = 77272727272..
Subtract 10x = 77.2727272..
990k = 7650
x——7650 :>x—£ O
~ 9900 22

[ 2 marks ]



Answer 8
(1) Using Pythagoras' Theorem, as instructed,

|AX| = v 242 + 107

= 26cm

[ 1 mark ]
(i) The length of the ar¥; X; is the circumference of the circular cone's base
C = 2ar

=2xmax10

= 62.83cm
[ 2 marks ]

(iii)  Working out the circumference of the “opened up” circle of which
the sector is a part,

C = 2ar
2 X7 X 26 from part (i)

= 16336cm

62.83
0 = 16336 x 360

1385°

[ 2 marks ]
1385 62

: Areg = 589
(iv) ea 360 T X

817cn?

[ 2 marks ]
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IGCSE Mathematics

Grade Grabber 8

40 Mark Paper
Question 1

The shape with vertices-2, -1), (-2, 5), (-6, 5), (-4, 3)and(-4,-1)
has been plotted on the grid below.

--------------------------
||||||||||

1
|

On the grid mark where the shape would be if it were;
(1) Rotated 90° about the point (04 )

[ 2 marks ]
(i) Enlarged with scale factor 2, centreq, 1)

[ 2 marks ]
Question 2
On each diagram, shade in the region specified

\CZD \CZD

ANB (i) (AuBY
(i) ANB (iv) AubPB

[ 4 marks ]



Question 3

A holed cubaes illustrated below.

It can be thought of as being a cube of side length 2
with an *x by x by 2x” hole passing through.

PR

AN
sAV -

If x= 3.5 cm, calculate;
(1) The volume of théoled cube

[ 3 marks ]

(ii) The surface area of thmwled cube

[ 3 marks ]

Question 4
Write each of the following in the fornk v/ 2, wherek is an integer.

(i) V50 (i) V6 x48 (iii ) 1—‘2‘

[1,1,1marks]



Question 5

In the diagram below is the centre of a circle, with diamef®D,

A, B, C andD are points on the circumference of the circle aA@®B = 58°
D

\,
by

(a) (1) Write down the value af ACB.

A

[ 1 mark ]
(i) Give a reason for your answer.
[ 1 mark ]
(b) (1) Write down the value a¥BCD.
[ 1 mark ]
(ii) Give a reason for your answer.
[ 1 mark ]

Question 6

Draco bought a wand from Ollivander's wand shop for a price of 3451 Knuts.
At the end of each year, the value of the wand has depreciated by 12%.
Work out the value of Draco's wand at the end of three years.

Give your answer to the nearest Knut.

[ 3 marks ]



Question 7
A pyramidABCDVhas a rectangular, horizontal, b&€&CD of sides 5 cm and 4 cm.

The vertexV, is vertically above the centre of the b&se
The pyramid has height 8 cm.

8 cm

Find the angl&/AC.

[ 4 marks ]
Question 8
Given thatx = 4 x 5°° and y = 8x 52°
(1) Find the highest common factor (HCF)xcandy
Give your answer in index form
[ 2 marks ]

(i) Find the lowest common multiple (LCM) afandy
Give your answer in index form

[ 2 marks ]



Question 9

There are 15 beads in a box anaof the beads are red.

Jonty takes one bead at random from the box and does not replace it.
He takes a second bead at random from the box.

The probability that he takes 2 red beads%—is

(1) Showthatn® — n — 30 = 0

[ 4 marks ]
(i) Solve this equation.
[ 2 marks ]
(iii)  Explain why only one of the two answers is appropriate.
[ 1 mark ]
(iv)  How many of the original 15 beads were red ?
[ 1 mark ]
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Answers to Grade Grabber 8

Answer 1
(1) The green shape below

[ 2 marks ]
(i) The blue shape below

[ 2 marks ]

Answer 2

(1) ANnB (i) (AuBY

1

TA j \ @
(i) ANnB (iv) AubB

[ 4 marks ]



Answer 3
(i)
Violep = (2x)3 — X X X X 2X
= 8x° - 2x°
= 6X°
= 6 x 35°
= 25725cn?
[ 3 marks ]
(i)
SufaceArea = 6 X (2x)2 “2X% 4 4 x X x 2%
= 24x% - 2X° + 8%
= 30%°
= 30 x 35

= 3675cmy

[ 3 marks ]
Answer 4

(i) V50 (i) VB xvV48 (iii ) 4%

14 V2
=5\/? =\/§\/?X\/1_6\/§ =WXW
= 12v/2 =7V2
[1,1, 1 marks]

Answer 5
(a) (i) ZACB=29
[ 1 mark ]
(ii) An angle at the circumference is half the angle atémére
( when both subtends the same arc)
“subtend” means “stand on”

[ 1 mark ]
(b) (i) /BCD =119
[ 1 mark]
(i) An angle that subtends a diameter i$ @QOACD)
/BCD=ZACB+ £ZACD
=29+ 90
[ 1 mark ]

Answer 6

3451 x 0.88° = 2352Knuts
[ 3 marks ]



Answer 7

|AC| = V42 + 52

8
ZVAC = arctan
V4T )
= 682°
[ 4 marks ]
Answer 8
X = 4x 5% y = 8 x 5>
= 2% x 58 = 28 x 5%
(i)  hof{x y} = 2° x 5%°
[ 2 marks ]
N Xy
i lem{x, = —
(i) Xy = = "
22 x 528 x 23 x 525
B 22 x 525
= 28 x 58
[ 2 marks ]
Answer 9
(i) p(red, red) = =
n n-1 1
—_— X —_— —
15 14 7
n(n-1) =15x 2
n-n-30=0 O
[ 4 marks ]
(i) (n+5)(n-6)=0
n=-5o0o n==56
[ 2 marks ]
(iii)  As a probability can not be negative, only 6 is appropriate.
[ 1 mark ]
(iv) 6 beads of the original 15 where red
[ 1 mark]
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IGCSE Mathematics

Grade Grabber 9

50 Mark Paper

Set Notation Recap:

Symbol | nter pretations
N intersection and the part of
U union or merge
A notA
c subset Is contained in
va not a subset IS not contained in
€ element is a member of
¢ not an element Is not a member of
%) the empty set {}
n(A) the number of elements in Jet
£ the universal set
Question 1
Given that & = { the positive integers }

(a)

(b)
(c)
(d)
(e)
(f)

P = { prime numbers }
E = { even numbers }
List the following sets, either in words or by listing their elements;

(i) F

[ 1 mark]
(i) PNE

[ 1 mark ]
(i) n(PNE)

[ 1 mark ]
(iv) EuF

[ 1 mark]
(v) PnP

[ 1 mark ]
Is 28577463968538 E ?

[ 1 mark ]
Is 9e P ?

[ 1 mark]
IsEEcP?

[ 1 mark ]
Is 27¢ P ?

[ 1 mark ]

Is it true that the set {factors of 154 E ?
[ 1 mark]



Question 2
On each diagram, shade in the region specified,

(i) A UB (iv) (AUB)N(AUB)

[ 4 marks ]
Question 3
Expand the brackets and simplify:

(i) (2x - 3)(7x - 5)

[ 2 marks ]
(i) (3+vV2)(3-v2)

[ 2 marks ]
Gil)  (2x2)°

[ 2 marks ]
Question 4

. ady 3 1
Find —— given thaty = 5x° + — + 2X + —
ax 9 y x3 4

[ 4 marks ]



Question 5
A straight line passes through the points (2, 6 ) and ( 12, 11)
(1) What is the gradient of the line ?

[ 2 marks ]

(i) Write down the equation of the straight line in the fgrenmx+ c
wherem andc are constants to be found.

[ 2 marks ]

Question 6
The diagram below shows four congruent equilateral triangles arranged edge-to-
to form a large equilateral triangle.

Notice that; OA=a
and; OB=b
B
b
Z Y
@)
X A
a

Describe, in terms of the vectasandb, the following;

(i) OX (i) AX (i) ZB
(iv) Yz (v) Z0 (vi) BA
(vii) ZX (vii) OY (ix) AZ

[ 9 marks ]



Question 7
ABCDEFGHis a cube of side 4 cm.
AP=2cmantHQ =3 cm.

Calculate;
(1) the lengths oEQ andPD

[ 2 marks ]
(i) the length oPQ
[ 1 mark]
(iit)  the angle betweelRQ and the plan&FGH
[ 2 marks ]

(iv) the angleQPD

[ 3 marks ]



Question 8

(1) Find the length of the side markerdh the diagram above.

[ 3 marks ]

(i) Find the area of the triangle.

[ 2 marks ]
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Answers to Grade Grabber 9

Answer 1
(1) EE={123,570911, ..}
= { the odd numbers }

(a)

(i) PAE={2}
(i) n(PNE)=1

(iv) EUF=¢

= { the positive integers }

(V) PAP=0

Yes

No

No

Yes

Is it true that the set {factors of 153 E ? Yes

(b) Is 28577463968538 E ?
(c) Is 9¢ P ?

(d) ISEcP?

(e) Is27¢ P?

(f)

Answer 2

[ 1 mark ]
[ 1 mark ]

[ 1 mark]

[1 mark ]
[1 mark ]
[1 mark ]
[1 mark ]
[1 mark ]
[1 mark ]

[ 1 mark]

€

A B

(1)

AI

(i)

AuUB

(iv)

(AuB )N (A uUB)

[ 4 marks ]



Answer 3

(i) (2x=3)(7x-5) = 14x% - 31x + 15
[ 2 marks ]

(i)  (3++V2)(3-+2) = 7 using a difference of two squares
[ 2 marks ]

Giil)  (2x2)° = 8x8
[ 2 marks ]
Question 4
1
y:5x3+g+2x+—

3

5x3+x_ + 2X + —

=Y _ 152 —3x 442

1552 — = 4+ 2

[ 4 marks ]

Answer 5

(1)

[ 2 marks ]

(i)

[ 2 marks ]



Answer 6

(i)

(iv)
(vii )
( viii )
(ix)

B
b
Z Y
O
X A
a
7:%a (i) K)Xz—%a
vz-_La (V) z%:—%b
?:ia—ib
2 2
- 1 1
Y=—a+—=
O 2a+2b

l

N

(i) ZB= b

(vi) BA=a-b

[ 9 marks ]



Answer 7

(i) |EQ| =v42 +32  |PD| =22+ 42

= 5cm = 2+/5 cm  (About 4.472 cm)
[ 2 marks ]
(ii) |PQ| = V22 + %
=429 cm (About 5.385 cm)
[ 1 mark]
(iii)  the angle betweeRQ and the plan&FGH is ZPQE
2
ZPQE = arctan|——
Q - arcten| 5
= 204°
[ 2 marks ]

(iv)  For angleQPD first use Pythagoras' Theorem, then the
Cosine Rule backwards on trian@&D

|QD| = V42 + 32

= 5cm

Q@ + d? - p?
2qd
(2v5 )% + (V29)° - 52
2 x 25 x 129
20 + 29 — 25
4 145
0.4983

P = 60.1°

cosP =

[ 3 marks ]



Answer 8
Label the triangleXYZ...

Y

(1) By the inverted Sine Rule,

snZ  sn40
18 12
§n7 - 18sn40
12
= 0.96418
Z = 7462°

As the angles in a triangle sum to 180
. X = 180 - 40 — 7462

= 6538
Now to use the Sine Rule,
X 12
sin6538  sin40
« = 12sin 6538
sin40
= 16.97cm
[ 3 marks ]
(i) Taking care to use the included angle,
Area A = %xzsinY
1 .
= > x 16.97 x 18 x sn40°
= 982cn¥
[ 2 marks ]
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IGCSE Mathematics

Grade Grabber 10

40 Mark Paper
Question 1
(1) Find the Highest Common Factor of 63 and 105

[ 1 mark ]

(i) Find the Lowest Common Multiple of 63 and 105

[ 1 mark ]

Question 2

In the diagramA, B, C, D andE are points on the circumference of a circle ce@tre
The line AOC is a diameter of the circle.

Angle AOBis equal to 85° and ang#BO is equal to 24°

DC

Find: (i) angleOAB

[ 2 marks ]
(i) angleBDC

[ 2 marks ]
(i)  angleOCD

[ 2 marks ]

(iv) angleAED

[ 2 marks ]



Question 3
Solve these equations;

(1) 8 + 13 = 41

[ 1 mark ]

(i) 4(5X —T7) =2(x+ 4)

[ 2 marks ]
(i) x°-11x+24 =0

[ 2 marks ]
Question 4
The perimeter of a triangle is 108 cm.
The lengths of its sides are intheratio2:3: 4
Work out the size of the largest angle.

[ 4 marks ]

Question 5

A coin is biased such that the probability of it landing heads is three times
the probability of it landing tails.

The coin is tossed twice.

What is the probability that
(1) It lands "Heads" both times ?

[ 2 marks ]

(ii) It lands "Heads" exactly once ?

[ 3 marks ]



Question 6
In the figure belowED is parallel taBC.

D
> C

(a) Calculate:
(1) the linear scale factor of the enlargement mapping
triangle AED onto triangleABC.
[ 1 mark ]
(ii) the length oBC
[ 1 mark ]

(b) If the area of triangl&BCis 20 cmi, what is the area of trianghED ?

[ 3 marks ]
Question 7
Solve the equation :

t -3 t+ 2

[ 3 marks ]



Question 8
A cuboidABCDEFGHmeasures 7 cm by 4 cm by 3 cm, as shown below.

[] %
] .
] .”
[ .
] Le°
: -” 3cm
| -
.
- -G
] .
) -
>
] -’
U
e” _e” ==
e’ e -
.” --
.® ¢" am=="
i3 - -
PAlhd am=="
. - -
"" ----- 4 C
e - Ill
0% ” ="
%” -m="
“ ="
A s%--"

7 cm B

Calculate, in degrees, the anglAC.
Give your answer accurate to 1 decimal place.

[ 4 marks ]
Question 9
The curveC has equatiory = 453 - 3x
Find the range of values wffor which the gradient of is negative.

[ 4 marks ]
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Answers to Grade Grabber 10

Answer 1
Using the “FACT” button on a calculator,

63 =3x3x7
105=3x5x%x7
(1) hef { 65 105} = 21

N 63 x 105
il lcm{65 105} =
(it) {65 105} hcf {65 105}
= 315
Answer 2
D C
E
—— B
A
(i) ZOAB = M as AOABis isosceles
= 475°
(ii) /BDC = ZCAB both angles subtend aGB
= /OAB
= 475°
(i) «ZOCD = ZACD
= /ABD both angles subtend aAD
=24+ 475 = 715°
(iv) ZAED =

180 — 715 = 1085°

[ 1 mark]

[ 1 mark ]

[ 2 marks ]

[ 2 marks ]

[ 2 marks ]
180 — ZACD  opposite angles in a cyclic quadrilateral

[ 2 marks ]



Answer 3

(1)

(i)

(i)

Answer 4

8x + 13
8x

41
28

4(5x - 7) = 2(7x+ 4)
20x — 28 = 14x + 8
6x = 36
X =06

X2 —11x+24=0
(x=-3)(x-8)=0
Eitherx = 3 or x = 8

108
9

=12

[ 1 mark ]

[ 2 marks ]

[ 2 marks ]

. The triangle has sides of length 24 cm 36 cm and 48 cm
The largest angle, callxt is opposite the longest side;
242 + 36° — 48°
2 X 24 x 36

Answer 5

COSX =

1

4
X = 1045°

p(heads) = % p(tail s)

. 3 3
(1) p(heads, heads) = 7 X 7

[ 4 marks ]

-9
16
N : : 3 1 1 3
(i) p(heads, tails) + p(tails, heads) = 7 X 7 + 7 X 7
_ 6 (E)
- 16 8

[2,2 marks ]



Answer 6
It may help to drawAAED separately t&ad ABC

5
a [ Isf = —
(a) (i) S
[ 1 mark ]
(ii) |BC| = 6 x >
3
= 10cm
[ 1 mark ]
32
(b) AreaAAED = (E) x 20
= 7.2cm?
[ 3 marks ]
Answer 7
5 2 _ 0
t—3 t+2
multiply through by(t — 3)(t + 2)
5(t+2)-2(t-3)=0
5 +10-2t+6 =0
gt +16=0
16
t=-"—
3
[ 3 marks ]
Answer 8
|AC| = V72 + 42 = /65  (About 8.06 cm)
ZHAC = arctan(%) = 204°
[ 4 marks ]
Answer 9
3 dy 2
= 4x° - 3 — = 12x" -3
y X = Ix X
dy 1
.— = 0wh =+ —
ix when x >
o . 1 1
The gradient is negative for > < X < >
[ 4 marks ]
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IGCSE Mathematics

Grade Grabber 11

40 Mark Paper

Question 1

Photograph by Martin Hansen

The time taken] seconds, to boil one litre of water (at room temperature)
is inversely proportional to the powér watts, of the kettle.

When a kettle rated with = 2 kilowatts, the time tak&,= 72 seconds

Find the time it will take to boil one litre of water (at room temperature)
when a kettle rated witR = 0.8 kilowatts is used.

[ 4 marks ]

Question 2
By using the theorem of Pythagoras, or otherwise, find the distance between the
points ( 3, 1) and ( 23, 16)

[ 3 marks ]



Question 3
Writing answers in standard form and correct to three significant figures, calculat:

(i) 4683x 10° + 8908 x 10°

[ 1 mark]
(i) 52281x 104 x 3735x 1072
[ 1 mark]
Gii)  72°
[ 1 mark ]
Question 4

The graph shows a hyperbola (in red) and a straight line (in gold)

The hyperbola has equatiqﬁ — x° = 84 and the line has equation= 3x + 2
Use algebra to determine the two points at where the hyperbola and line intersec

[ 5 marks ]



Question 5

Expand the brackets and simplify(3 — V6 )(V2 + V3 )
Show clear algebraic working.

[ 3 marks ]
Question 6

3 _
(i) Showthat =% _ x_ ax?2
X2

[ 1 mark]

(i) Hence, or otherwise, use calculus to find the turning point on the curve;
3
X7 - 4

y = X2

[ 4 marks ]

(iii)  State, with a reason, if the turning point is a minimum or a maximum

[ 2 marks ]



Question 7
Calculate the length &B

A
<
O
,»b<
C
23 cm
B
Question 8
Solve the following equation giving exact answers,
X 4

_|_
X — 2 X + 3

[ 3 marks ]

[ 5 marks ]



Question 9
(1) Write the recurring decimal 0.272 727 272 727
as a fraction in the form

p

q
wherep andq are integers with no factor in common.

[ 3 marks ]
(i) Write the recurring decimal &ba bab aba bab aba.
as a fraction in the form
P
q
wherep is expressed in terms afandb
andq is an integer.
[ 4 marks ]
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Answers to Grade Grabber 11

Answer 1
T=X
P
k
72 = ——
2000
k =72x2
= 144
L 144
P
When the power is 0.8 kilowatts,
T o 144
0.8
= 180seconds (3 minutes)
[ 4 marks ]
Answer 2
Distance = \/ (AX)? + (Ay)2
= (23-32+ (16— 1)
=202 + 1%
=25
[ 3 marks ]
Answer 3
(i) 4683x 10° + 8908 x 10°
= 557 x 10°
[ 1 mark ]
(i) 52281x 104 x 3735x 10 2
= 1.95x 10°°
[ 1 mark ]
Gii)  72°
= 877 x 10°

[ 1 mark]



Answer 4
yz—x2 = 84
(3x+2)2—x2 =84
%% + 12X + 4 — xX° = 84
8x% + 12x — 80 = 0
2x% +3x - 20 =0 by dividing through by 4
(2x-5)(x+4) =0

Either x = g or x = -4

. The points of intersection ar%, 179) (-4, - 10
[ 5 marks ]
Answer 5
(3-46)(V2 +V3)=3V2 +3V3 - V12 - 18
=3V2 +3V3 -2V3 -3V2
=3
[ 3 marks ]
Answer 6
3
: x° - 4
LHS =
(i) v
x3 4
TR
= X - 4% 2
= RHS O
[ 1 mark]
. dy _3
— =1+8
(ii) ix + 8X
. .. dy 8
For a turning pomta =0 = 1+ pvolle 0
. x3+8=0
X=-2= Turning pointis(— 2, — 3)
[ 4 marks ]
d2y —4
(i) ol —24x

This is negative for all values &f zero excepted, and so the turning point
found will be a maximum (corresponding to clockwise, negative, bend)
[ 4 marks ]



Answer 7
By the cosine Rule,

c2 = a2 + b2 — 2abcosC

2% + 142 — 2 x 23 x 14 x cos54

= 346466
c = 186cm
[ 3 marks ]
Answer 8
X 4
+ =
X — 2 X + 3
Multiply through by (x — 2)(X + 3)
X(X+3)+4(x—-2)=7(x-2)(x+ 3)
X + 3+ 4X -8 = 7(x2+x—6)
X+ TX— 8 = TX° + Tx — 42
6x° — 34 =0
2 34
6
V51
X ==
3
[ 5 marks ]
Answer 9
(1) Let x = 0.272727272727... in which case,
10k = 27.272727272727 ...
x = 0272727272727 ...
3
Subtract 99 = 27 = X = 11
[ 3 marks ]
(ii) Let x = O.abababababab...
10x = ab.abababababab...
x = 0.abababababab...
Subtract 99% = ab = = X = %;b
[ 3 marks ]
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IGCSE Mathematics

Grade Grabber 12

40 Mark Paper
Question 1

Expand and simplify (x + 4) (x = 3) (X + 3)

Classic Blunder : Not spotting the difference of two squares.

[ 3 marks ]
Question 2
: , 4 35
Factorise fully; 24e'g + 32e°g
Classic Blunder : Not knowing what the word “factorise” means.
[ 2 marks ]

Question 3

Tracy journeyed by train from Shrewsbury to London.

The train travelled a distance of 264 km.

The time taken was 2 hours 45 minutes.

Work out the average speed of the rain in kilometres per hour.

Classic Blunder : Thinking 2 hours 45 minutes is 2.45 hours.
[ 3 marks ]



Question 4

XZ—

2X + 3

Show that2 — (x — 2) + ( can be written as a
X+b

wherea andb are integers.

Classic Blunder : Not sorting out the division using KOF as the first step
It's all about BODMAS !
[ 5 marks ]



Question 5
Use ruler and compass to construct the bisector of obtuselaviyle
You must show all your construction lines

L

N

Classic Blunder : Not having a ruler and compass.

[ 3 marks ]
Question 6
Solve; x> — 3 - 18 =0
Classic Blunder : Not immediately factorising the quadratic,

[ 3 marks ]

Question 7

Morgan, Lucy and Fadi share some money intheratio2:5: 3

Lucy gets £26 more than Fadi.

Work out the total amount of money that was shared out between the three peop

Classic Blunder : Not reading the question carefully.
[ 4 marks ]



Question 8
A rectangular lawn has a length of faetres and a width ofkdnetres.
The lawn has a path of width 1 metre on three of its sides.

Diagram NOT
1m path accurately draw

The total area of the lawn and the path is 60 m
(i)  Show thatl0x* + 9 — 58 = 0

Classic Blunder : Not realising the total area of 60 must equat@5) (X + 1)
[ 3 marks ]
(ii) Calculate the area of the lawn.
Show clear algebraic working.

HINT : You could use FACT 58 on your calculator to help guess the brac
or simply use the formula to solve quadratic equations

~ b+ vVb? - 4ac
2a
Classic Blunder : Not doing pdrb ) because you couldn't do pés )

i.e. ax2 + bx + ¢ = 0 has solutions =

[ 4 marks ]



Question 9
Diagram NOT accurately draw
C

A, B, CandD are points on a circle

PAis a tangent to the circle, ang?dD = 34 and angléBCD = 102
Calculate the size of anghDB

Give a reason for each stage of your working

Classic Blunder : Not using the Alternate Segment Theorem.
[ 5 marks ]
Question 10

. . 7 . .
The curve with equatioly = 285 + ” has one stationary point.

Find the coordnates of this stationary point.
Show your working clearly.

Classic Blunder Not knowing that a stationary point is a point with gradient zero.
[ 5 marks ]
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Answers to Grade Grabber 12

Answer 1
(x+4)(x—3)(x+3):(x+4)(x2—9)
= x>+ 4x° - 9x - 36
[ 3 marks ]
Answer 2
24e4g + 32e3g5 = 8e3g(3e+ 4g4)
[ 2 marks ]
Answer 3
Total Distance
A Seda =
verage sie Total Time
264
- 275
= 96km ht
[ 3 marks ]
Answer 4
2
X: -4
LHS = 2 - -2 +(
(X ) 2X + 3
2X + 3
=2 - -2
(x=2)x —5>—
3 (X—=2)(2x+ 3)
(X —=2)(x+ 2)
(X +3)
(X+ 2)
_2(X+2)—(2x+ 3)
B (X + 2)
B 2X+4 - 2x - 3
B X + 2
B 1
X+ 2

RHS as it's of the forn?(% witha=1 b =2

[ 5 marks ]



Answer 5

[ 3 marks ]
Answer 6
X —3x-18=0
(x+3)(x-6)=0
Eitherx = -3 or x = 6
[ 3 marks ]
Answer 7
2 parts must be £26
2x £13 : 5x £13 : 3 x £13
Total is,10 x £13 = £130
[ 4 marks ]
Answer 8
(1) (5% + 2)(2x+ 1) =60
10x° + 9 + 2 = 60
10x° + X - 58 = 0 0
[ 3 marks ]

(10x + 29)(x-2) =0
As a length cannot be negative,= 2 is the only valid solution
Arealawn = 10 x 4

= 40m?
[ 4 marks ]



Answer 9
Diagram NOT accurately draw
C

/DAB = 78 as opposite sides in cyclic quadrilatek8CD sum to 180
ZABD = 34° alternate angle theorem
ZADB = 68 angles in a triangle sum to 180

[ 5 marks ]
Answer 10
2 7
= 28X" + —
y X x
= 28x° + 7x *
dy = 56X — 7X 2
dx
. .. dy
For a stationary pomta =0
56X — 7X 2 = 0
Multiply through byx2
56x° — 7 = 0
N
56
_ 1
-8
1 1
= — Point i (—, 21)
X > ointis >
[ 5 marks ]
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