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- Maths Genie Stage 14

Test B

Instructions

» Use black ink or ball-point pen.

* Answer all questions.

» Answer the questions in the spaces provided

— there may be more space than you need.

* Diagrams are NOT accurately drawn, unless otherwise indicated.
* You must show all your working out.

- Calculators may be used.

Information

« The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each questioﬂn.

Advice

* Read each question carefully before you start to answer it.
* Keep an eye on the time.

* Try to answer every question.

* Check your answers if you have time at the end

mathsgenie.co.uk
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1 The graph of y=f(x) is shown on the grid.

>
-4 -3 -2 -1 4
X
=4
-5
v
(a) On the grid above, sketch the graph of y = f(x) — 2
)
The graph of y = f(x) has a turning point at (1, 3).
(b) Write down the coordinates of the turning point of y = -f(x + 3)
(1

(Total for Question 1 is 2 marks)
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2 Solve 36—-9x< x*

0K x% +9x - 38
x*+9x -6 =0
(z+2)(x - 3) 20

4004—3 I o
x = —/2 ool xT = 23

2L —12 or > 'S
(Total for Question 2 is 4 marks)




The diagram shows two triangles, 4BD and BCD.

Prove that triangle ABD is congruent to triangle BCD.

Bpe = [0 —27— 82
: ié]-n%tves A o (:ric»-ngie

- 6/6 .
adck Lo 8O

" RBRpcCc = /fo—-82 —€/

= 3 7 °
2P ).S C. o Lt oL “o bo 2 "fiw"/rf—“*"‘g /e 3
AR p = BDC
ADRB = CBD
A4S A

(Total for Question 3 is 3 marks)
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4  Here is a speed-time graph.
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Work out an estimate for the acceleration when t = 3.
by - 2 9 - /I $ - 25
3.8 — 2 /- 8
25
= 5

(Total for Question 4 is 2 marks)

[7-7]
N /




(

5

Solve the simultaneous equations
Give your answers to 3 significant figures

x>+ y> =20
2x +3y =7

Ax = 7= 3y

2

o I _,ng 2z . :
— 2 + = 2.0
(==2) 9 |

(7~%&j>&7“3ﬂ\ +~jt = 2o
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(7"3*-3) L—] ,3‘j~) —+ L(—\jl = &0

b7 — 20y - 209 + ‘?7”"1‘ ty = &0

lB&\j?' — ‘—t’laj -+ = 50O
, \ =13
i'ﬁﬂl' - 429 — 3) = O (\:‘;sfé‘-l—’&
cC = - 3)
y: 285 or g = —0.8619
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(Total for Question 5 is 5 marks)
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A, B and C are points on the circumference of a circle, centre O.

Prove that angle AOC is twice the size of angle 4BC.
You must net use any circle theorems in your proof.

Let+ o08c = = le- ora =y
}4662 = x,.-(—y
OBC = 0OC8 and oB8A = 0AG

Angles at the lboise
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Pm‘ca‘t addk to YoM

Aoc = 2(ARBC)

(Total for Question 6 is 4 marks)
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7 The diagram shows a quadrilateral ABCD.

AB =3a

DA=a+b

DC =6a

E is the point where the line AC meets the line BD.

Find the ratio of the length of AF to the length of EC.

Ac = -—(a:, +b) 6a DB = & +b + 3a
= Sa — b = Ya + b
Az = ﬂ(éw“b) /;)E = _—@u—b) + gj(u—a-»\--k)
= Lra —xb = —a -l ¥ g 4 gb
= (_’-l"-\j~ l)a +<j ~ l)‘o
gxa - 2 b = (H'j - I)a. +Qj”)'°
A 3 A b//
Z bx = @y -/ —r =91
(G="'=>>
5 = 4(/-x) — |
Cx = Y — 4x — | y HL:,?;C
G = 2 e R
x = \; / (Total for Qni—"'ésuon7is5marks)
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8 There are 6 red counters and y blue counters in a bag. : o :

Imogen takes a counter from the bag at random.
Imogen then takes another counter at random from the bag.

The probability that the first counter Imogen takes is red and the second counter Imogen takes
isred is 1
8

Work how many blue counters are in the bag.

c . z
p(Red, Red) = 6+Y 5+y
C . = - U
6ty ‘S‘—(—:j g
20 I
(6+9)(5+9) §

240 " /é "ij)/g{'y)
2¢0 = 30+6yt Sy +j2

2

Orj +//j~?,-/o
0= (3 +2)(y-10)
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(Total for Question 8 is 5 marks)
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A circle has the equation x*+3* =13

(a) Write down the exact length of the radius of the circle.

1
P is the point (-3,2) on the circle x*+3* =13
(b) Work out the equation of the tangent to the circle at P.
(0,0) (-3,2)
2, 9 1, Y- \
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(Total for Question 9 is 5 marks)
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