52.  The histogram shows information about how far 150 children swam, when trying
to get their swimming certificates.

&

density 3 S s IaENe SESus seSAN g NSENSEENE sREESSEES

sl o6

0 20 40 60 80 100 12
Length (metres)

O

(a) Complete this frequency table.

_Length, Imetres |  Frequency |
_O<ls20 | 30 |

. 20<1<40 o) IRICR L

| 40<1<50 | = 25 |
" 50<1<60 | 29 6 x2.9

. 60<1<100 | 24

(2

2 -
(b) 10% of the swimmers swam further than y metres. . & x | | =15
Calculate an estimate of y.

6% of 150 =15
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33.  Two solid clay models of the Statue of Liberty are mathematically similar.

t

The smaller model has a height of 15cm. (5Cm
The larger model has a height of 20cm. } !
x (843

The smaller model has a mass of 108g. 1O %

Work out the mass of the larger model.

54.
w=al

L2 Vs
Given a = 15 correct to 2 significant figures 14-5, 15-5
and w = 700 correct to 2 significant figures 6so , F50
Calculate the upper bound for T

— = Wmax

amin

= 300 T =512

——

qu ..................... (3)
“Twex = SI-72
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55. Factorise fully 32y3 + 24y2

By2 (g +3)

(2
56. (a) Factorise x2-x-72
(x50
(2)
(b) Factorise 4x2+12x -7
(.2.1..:.!.). ( 21‘*9)
(2)
z+3 3
57. Solve 7 =
(l“'?)X')L") e W
12 e Sar. 'z
2 .. e
Y2 A -15= 0O
= (x45)(x-2)
5 )
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58. Solve 2-6x-20=0

Give your answers to 1 decimal place.

o ) ‘lb i\Jb’L" L\(AQ

2.0
= ’(‘5>i (’b)?"q(‘)(_?p)
20v)
= 319 R4 or =24
=338 OF —23% @)

59. Here are the nth terms of 4 sequences.

Sequence 1 nthterm 3n+1 &4 7 10
Sequence 2 nthterm  5n+10 5 10 1%
Sequence 3 nth term 10n i0 10 30
Sequence 4 nth term 5n-1 4y ¢ 14

For each sequence state whether the numbers in the sequence are
A Always multiples of 5

S Sometimes multiples of 5
N Never multiples of 5

Sequence 1 5 .............
Sequence 2 ﬂ ..............
Sequence 3 B

Sequence 4 N .............
4)
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60. Here are the first 5 terms of a quadratic sequence
4 10 18 28 40

Find an expression, in terms of n, for the nth term of this quadratic sequence.

0 \3% a =]
L | Io g h
RYet 1 b % oee
2
1.0 =
DNZA2N0......
3
61. Shown is a pentagon, with the size of each angle shown.
2
do 1O
Find the size of the largest angle.
= X +50 = 540
X =30
180
4)
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62. (a) Solvetheinequality 4x+6= 2
Lix>, =4

Xy =

(b)  Write down the inequality shown by the diagram.

(c)  Write down all the integers that satisfy both inequalities shown in part (a)

and (b).
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63.

12

10

7<D

On the grid, label the region that satisfies all three of these inequalities

-1<x<2 y<8 y=4x -4

(@)
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64. Solve the inequality x2-6x+8=0
(KR =2)Wx—-4)70

X7/'—i
T xg1

65. The circle below has centre (0, 0).
The point (-15, 8) is a point on the circle.

Find the equation of the circle.

Y
15 8) | N
( ’ )‘N \\\
;1 S ;/’ X
\ /
152 + 8> =™
QAS 46% =V i
AR = e N
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66, 40 NEANEUNENE SEE NSNS SUENE NP 4 | EEWAN S ABES SN NS
L] |
30—
25}
20
15 [
10 e

Distance

(m)

Time (seconds)

(a) Work out the speed at t =5 seconds

Ree - 35 =2.413. ..

T @un oS
=24 MY s

(b)  Work out the average speed between 15 and 30 seconds

he . & o

Raun -
......... QuH..m/s
3)
67. Solve ox = 20 +0)
N I S Gr = A1)
2w +2) t 3 x-2) =2 O= QK?‘-bxﬁz
s % - X2 2K —
— +2) = De ¥
(x-2)CX C )<=
Zx+b43x-6 4
(x-2) (x+2) pmll & E=d
(5)
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68. Thefunctions f(x), g(x) and h(X) are given by the following:

fG)=x-3
g(x) =2x+1

h(x) = -’25

(@) Find f8(x) - L_q

(ax+(2x yO =3
= LU T 420 ALK A B

(b) Find 8h(x)
3 ()1 =4

9=
Z,
-\
h(4).22%
(2)
69. Sketch the graph of y = sin(x) for 0°< x < 360°
Y‘l
"
05 /N1 |
0 -+ , >
0° 90° 180° 270° 30° X
..05 o s
S SRS T . T 2)
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70.

y = f(x)

(®.2)

Shown is the curve with equation y = f(x)
The coordinates of the minimum point of the curve are (5, 2).

Write down the coordinates of the minimum point of the curve with equation

(@) y=1x)-4
- I 5 B 2 ..... )
(1)

(b) y=1fx-2)
o 2
(1)

(€) y=1x
0. 2~
(1)

© CORBETTMATHS 2019




71, Write x2 + 12x — 1 in the form (x + a)? + b, where a and b are constants.

(x +6)* =26 -
(X+&)* 37

72.  (a) Show that the equation 3x — x® = =11 has a solution between x = 2 andx =3

3 x =¥ 3% -0

anen x =2  3(2)-2%41=9

K=13 3(3)-3%+1l =4

Since there 1S5S o TaNSR ot Sigﬁ betueen x 29 m¢é;_:3

(b) Show that the equation 3x — x3 = —11 can be rearranged to give

r=+/3xz+11 B it = g D
3 _
\)3;@}\\ s

)

(c) Starting with g = 3 | use the iteration formula ZTn+1 = \3/ 3z, + 11
three times to find an estimate for the solution of 3x — x3 = -11

Xy = GSXS,)-HJ = - HHUIR6LY
X :3m1 = 615091113
nz = m' = 2. 6695 34923,

@)
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73. Complete the table of values fory = P

X 05 1 2 4 8 10
Y [ 10 | g |25 |las o825 g5

e
(b) On the grid, draw the graph of }’=35r- for 0.5=x<10
Y
10}
9
8
7
6 {
5
4
3
2
1 : =
0 1,
O 1 23 45 6 7 8 9 10X
@
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74.

(4, 810;/
/
/
x’/
(2, 90)
mﬂf"‘/

The sketch shows a curve with equation
y =ab* where a and b are constants and b> 0

The curve passes through the points (2, 90) and (4, 810)

@+0O

Calculate the value of aand b

(quo) O] _ b'l
Ao =ab” D b =3
Subivte ) |
(4. 510) Co=a x4 a=..l.9. .
%\Q:C\\OH @
b=B,
3)
75.  Use algebra to prove
.1 e T
0.28 = 4—3 26 ——’———»
5 5 H5
=z O-2LBE8V -~ ... <2
IOX = Q- B5EF -
Yelo R k'S TER -
9o x =26
3)
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76. A shed has dimensions, in metres, of

G
height = /5, width =/6 and length = -E-

Find the volume of the shed.
Give your answer in the form av15, where a is an integer.

T{s—%\)’gﬂj——

J 2

< 9 - Qe . qUs
Jzo = -

...... O["mes
3
77.  Hereis a circle, centre O, and the tangent to the circle at the point (2, —4).
/\y
_—
N
,!/ \
/ o

ST,

Find the equation of the tangent at the point P.

Grodent OP ==

Uz LX +C
Y 2
e (D) 4C
te 5 ) Y32RAIS.
£ 5 @3)
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78.

8cm B 6cm ¢

ACD is a triangle and B is a point on AC.
AB =8cm and BC is 6¢cm.
Angle BCD = 48° and angle BDC = 50°.

(a) Find the length of BD.

L &

—

SNusy SN0

......... S <<§2‘cm
(3)
(b) Find the length of AD.
RO*= T 4 532% 2A8NS-52) e
HOQ‘: ] 1 CF - - .
........... lOS3 .em
(3)
(c) Find the area of triangle ABD.
A (x)(s-62) 5%
=B. 05
(3)
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79. Acylinder is placed on a table.

The cylinder has a weight of 400N and has a diameter of 10cm.

Work out the pressure on the table in newtons/cm?

Preq = (5
= J9-539D-..
Pz kb LOO - 5.0995%17Y
TR

......... 5:093... Nieme

80.

Prove that the angle in a semi-circle is always 90°
X 4y + (X =150

X4y = 0

© CORBETTMATHS 2019
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81.  The mass of a paperweight is m grams.
The length of the paperweight is L centimetres.
m is directly proportional to the cube of L.
m = 4968 when L =12

(a) Work out an equation connecting m and L

3 HAbs = K(il\s
it K=>|%
3 = 13
M = KK m/l?—k .........
(3)
(b) Work out the mass of a paperweight with a length of 4 centimetres
m-2= (4)?
18hg ..
(2
82.  Astraight line passes through the points A(1, 4) and B(5, 16).
Y X g
/" B (5,16)
/X{/
A1, 4)
J/ i X
(a) Find the equation of the line parallel to AB that passes through (1, 7)
.—-l—}-— - =23x_+C ‘
k=Y b

4=3(0+C =30 g 23Xt
Gl H-C | @)

(b) Find the equation of the line perpendicular to AB that passes through the midpoint
of AB
(+S rlk wr gradieny =~
Mdoont: 1+ | iy > pevae,hdjc\dc«rgra 3

2
(0= ~-L(3) 4
=(3,10) Ll LA 8:~‘l%x+u

{G =<1 +C
C=U
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83.

ABC is a triangle.
M lies on BC such that BM = %5 BC

Express these vectors in terms of x and y

@ BC

) BM

© CORBETTMATHS 2019
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84. Shown below is a rectangular based pyramid.
The apex E is directly over the centre of the base.

E
10cm
B £ O
j | N}/ Bem
N
8cm D

AD =8cm
CD - 5cm
CE =10cm

(a) Calculate the height of the pyramid 5
0% = M= EM

ACL: 52431
A =3 EM*=7% +5
- VSS9 EM-%- B33
Mmc = E&_ =5Vl
* e BISZ L om
- RHEE .

(b) Calculate angle between the face ABE and the base ABCD

Lonx = =
0

tone = 8875 - |
Ly £s'6

car ' ( ZB) — 6567
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85. This sphere and cone have the same volume.
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86. There are 50 students in Year 11.
Each student studies one language.

French German
Female 13 15
Male 5 | 17
\'$ 3

Two of these students are selected at random.

Calculate the probability that the two chosen students study the same language.

R \8- \'f _ 153
(L) = # 7{5, \22S

@

87. In the diagram, the lines CE and DF intersect at G.

CD and FE are parallel and CD = FE.

C % D

Prove that triangles CDG and EFG are congruent.
ch= BE CB\\)GJ\\
frgle OCE = PEC (caremaie Gnofad

e (oF = EFO Caltenaide (.AV\&‘)LQ,S)

D+ and EFGr A cmgmeﬂfﬁs Ash

3)
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88.  The first five terms of a linear sequence are 5, 11,17, 23, 29 ...
| S W
G 6 6 ¢
(@) Find the nth term of the sequence

(W =6-1=5 on-1
b(r) =\2-\ = I &n -1

A new sequence is generated by squaring each term of the linear sequence and
then adding 5.

(b) Prove that all terms in the new sequence are divisible by 6.
(6n~01 +5
26nT —\2n +1 + S
36N~ 1N+ 6
L(6n2—Za+1) .. divisibe by 6

89. Below is a right angled triangle.

472

Show that angle x =30°
Include all your working.

Sn X = wJz = 3
5J 2

Xz S (5)

=30 o
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90.  On 1st March 2001, the ratio of Freddie’s age to his mother’s age was 1:11
On 1st March 2018, the ratio of Freddie’s age to his mother’s age was 2:5
Write the ratio of Freddie’s age to his mother’s age on 1st March 2030
200 (L 2l o 1N 2oel,
L4 Wb =S Freddie 1o 3 nd

’ ) g . ‘ )
201 s maner s 33 -
X 413 ey n AP0 Fred die is 32
nCE 13 > Mother 1> 62
Ex + BS =22 x +3Y 3L 62 iy
S1 =Ttx .
v RIS
@)

91.

O is the centre of the circle.
DOF and EOG are diameters of the circle shown.
Prove triangles DEG and DFG are congruent.

LOEG= Z0P0e=x° A5 Cngyle> in ENe Same Segmenr
avre. equald

LOGF = LEDG =Go°® As argle s csemi —Crcl@ 1390°

/ FOG =4EGD =90 -x fAs gl in o triongle add
L O P
DF =G As botn lines dre diamekrs
3)
o . ADEG and DORG are Cangruen't

© CORBETTMATHS 2019 due - A3H.




92. Here is a speed-time graph for a remote-controlled car

Ea
Speed \ \
(m/s)
4 =) &
2
5 5 » : Porr—ahi] R
0 3 6 9 12 15 18
Time
(seconds)

(@) Work out an estimate for the distance travelled over the first 12 seconds
of the journey.
Use 4 strips of equal width.

¥ A (Q -HC)}XV\
5 ) 'S N XAV TN

(b) Is your answer to (a) an overestimate or an underestimate of the actual
distance travelled?
Explain your answer

O\/U%t\mate(bthtxoxpe%wv\‘so«efﬂ&

GChachCune 20000 (R0 Laxll. be. Slolatlg M35 .
MO umak has been Laed . (1)
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93. Shown is triangle ABC

ABC is rotated 180° about (—1, 2) and then translated by the vector ( 24)

74

o - 1 -
S | P
st i Bl b
T ! !
| i | | i i ! b
I

14

Lt 1 1 1 i | i
%6 -5 -4 -3 2 A1 O 1B 2 3 4 5 6x
] 1 i t { 4 ) i

SRS (N S SUI i i (S T 18
I N I O N
e S e e - B i e S —p—

— 4...3 - ,?_“
Ik - _,4 == . AR 5 S . e —
WL A A, i 20 TSNS NS, (S ST ; -

Write down the coordinate of the invariant point.
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94. Solve the equations

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