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Answer all questions in the spaces provided.  

 1 (a)  The nth term of a sequence is    
2
5 3 n−   

Work out the difference between the 20th term and the 8th term. 
 [2 marks] 

    

  

  

  

  
  

 

Answer   
 

  

 1 (b) 
 

The nth term of another sequence is    
n

n
21

3
−

  

Write down the limiting value of the sequence as n → ∞ 
 [1 mark] 

    
 

 

Answer   
 

 
 
 
 

Turn over for the next question 
  

38) - 3
= 37 -- = 6 = 30

30
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 3 (a)  p, q and r are all integers greater than 1 

pqr = 1365 

Work out one possible set of values for p, q and r. 
 [2 marks] 

    
 

 
 

 
 

 
 

 
 

 

p =  q =  r =   

  

 3 (b)  a and b are both square numbers greater than 1 

a b – 11b is also a square number. 

By factorising a b – 11b, work out one possible pair of values for a and b. 
You must show your working. 

 [2 marks] 

    

  

  

  

  
 

a =  b =  
 

 

 
 

1365

⑤ 214

⑤a

5 3 & 1

b(a - 11)

if b = 25
,

a = 36 then

b(a-11) = 25 x 25 = 25

Many other examples work as well
,

e
. g.

b = 16
,

a = 36 b(a- 1) = 16 x 25 = (4x5)
3

= 202
36 25
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 4 

 

 
 
 

Solve         
3

56
x

= 4                                   

 [2 marks] 

     

  

  

  
  

 
 

x =   
 

 
 
 
 
 

Turn over for the next question 
 
  

56 =4

14 =3a

x = 2744

2744
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 M is the midpoint of PQ.           

  

 

                

  

 
Work out the value of a. 

[3 marks] 

    

  

  

  

  

  

  
 
 

Answer   
 

 
  

Not drawn 
accurately 

at=

a+ 4 = Ga

Sa = 4

a= 4/s
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 6 
 

 A cone has vertex V.  

C is the centre of the base. 

The slant height, VA, is 20 cm 

The angle between VA and VC is 38° 

  

 
 

 

  

 
Work out the radius of the base. 

[3 marks] 

    

  

  

  

  

  
 

Answer   
 

cm 
 

  

38
-

sir (38)=

~ = 20 sin (3) = 12
.
3 1 cm to 2dp

12
.
31
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 The equation of the line through B, P and A is    4x + 5y = 40 

BP : PA = 2 : 3 
 

 

 

 

 
 

  Work out the area of triangle OBP. 
 [4 marks] 

    
 

 

  

  

  

  

  

  

  

  

  
 

Answer   
 

square units 

Not drawn 
accurately 

B : x = 0 = > Sy =10 => y = z

so B = (0 , 8)

similarly At (10
,
0) Since y

: 0

P = (4 ,
4

. 8)

↓ Area OBP = ExxxYs

= 2x4x8 = 16

16
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 8 
 

 The perimeter of a triangular flower bed, ABC, is marked out using 27 metres of rope. 
 

 

 

 

 
 

 
Work out the size of angle BAC. 

 [4 marks] 

    

  

  

  

  

  

  

  

  
 

Answer   
 

degrees 
 
 
 
 

Turn over for the next question 
 

 

 
 

  

Not drawn 
accurately 

E

p = 27 =- BC = 27 - 7- 8 = 12

cos(t) =-
=

- = cost [2) = 106
.

10 to ldp

106
. 1
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–11 < 5x ⩽ 5         and          6x + 7 ⩽ 4x + 4 

Show that there is exactly one integer that x can be.     
[5 marks] 

     

  

  

  

  

  

  

  

  

  

  

  
  

:s(,
1) < 5x15

& : S
- 2 .2 (x2)

6+7 ! Ax+&

2x +724

2x -3 zx - 1
. 5

or 0 ⑧
[ ⑳

·s + !

x= - 2
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 ABC is an isosceles triangle with AB = AC 

The area of ABC is 57.76 cm2 
 

 

 

 

 
 

 
Work out the length of AB. 

 [3 marks] 

    

  

  

  

  

  
 

Answer   
 

cm 
 
 
 
 
 

Turn over for the next question 
  

Not drawn 
accurately 

x

x

↓ x
2 sin (150) = 57. 76

, = 1377, ) = 231 .
04

x = 15
.

2 cm

15
. 2
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 11 (b)  State the range of  f(x)     
[2 marks] 

  
 

Answer   
 

   

 

 12 (a)  Factorise fully         75 – 3x2  
[2 marks] 

    

  
 

 
  

 

Answer   
 

  

 12 (b)  Simplify fully         (3n + 1)2 – (3n – 1)2        
[2 marks] 

    

  
 

 
 

 
  

 

Answer   
 

  

3(25 -x2) = 3(5 -x)(3 + x)

3(j - x)(b +x)

((3n+ 1) - (3n- 1))((3x + 1) + (3n -1)
= 2(6a) = 12n

12n

or
-

Pn + Gn + 1 - (Pu -bu + 1)

= my +6 =/1 - +" +Ga
= 12n
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 Simplify fully         

6  3
8
+a
a  × 23

10  5
a

a +  ÷ 315
4
a

 

 [3 marks] 

     

  

  

  

  

  

  

  

  

  

  
 

 

Answer   
 

 

  

S

x

=a
[

sa
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 The line    y = ax + b    is perpendicular to the line    x + 4y = 74 

The lines intersect at the point where x = 2 
 

 

 

 

 
 

 
Work out the values of a and b.  

[5 marks] 

    

  

  

  

  

  

  

  

  

  

 

a =  b =  
 

 

Not drawn 
accurately 

4y = - x + 74

y =
- (x + 74

-. a = X Since lines are perpendicular
when x = 2

,

lives intersect so
,

- "4(2) + 74 = 4(z) + b

+
b = 13

131
I Z
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 15 

 

 
 
 

Rearrange         w = 
y

yx −8          to make y the subject.    

 [3 marks] 

     

  

  

  

  

  

  

  

  

  
 

 

Answer   
 

  

Wy = zx -y

wy +y
= Ex

y(w + 1) = Ex

y=

y =B



 19  
 

*19* 

Turn over ► 
 

IB/M/Jun17/8360/2 

 

Do not write 
outside the 

box 

 
6 

 

 16 (a)  a = 32b 

Circle the correct expression for 
a
1  

 [1 mark] 

   

32b − 1 3−2b −32b 
b 2 

3
1 −







  

 

 

 

 16 (b) 
 

y = 5x 

Circle the correct expression for 25y 
 [1 mark]  

   
5x+2                       25x   52x    125x 

 

 

 

 16 (c) 
 

w = 2m 

Circle the correct expression for w3  
[1 mark] 

   
83m 6m    2m+3                       23m 

 

 
 
 
 
 

Turn over for the next question 
  

O

G

O
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 The diagram shows a rectangle with a diagonal drawn. 

The given expressions for the measurements are in centimetres. 
 

 

 

 

 
 

 
Work out an expression for the area of the rectangle, in cm2 
Give your answer in its simplest form, in terms of y.    

[4 marks] 

    

  

  

  

  

  

  

  

  

  

  

  

  
 

Answer   
 

cm2 
 

Not drawn 
accurately  

Area = xx2x = 2x?

By Pythagoras Theorm ,

>2 + (2x)2 = (y)
2

Sx = 16 y2
x2 = By I

- Ara = 2 (Ey") = By2

32y2
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 Two circles overlap. 

  A, B and E lie on the circle, centre O. 

  B, C, D and E lie on the other circle. 

  AOBC and AED are straight lines. 

  CD = CE 

  angle BAE = x 
 

 

 

 
 

 

 20 (a)  
 
 
Give a reason why angle BEA = 90° 

 [1 mark] 

    

  
  

Not drawn 
accurately  

1

Angle in a semicircle is a right angle
(BA is a diameter)
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 20 (b)  
 

Prove that angle DCE = 2x 
 [4 marks] 

     

  

  

  

  

  

  

  

  

  

  

  

  

  
 
 
 
 

Turn over for the next question 
 

 

 

 

 

 

 

  

C ABE = 40 - angles in a triangle add up to 1800

< EBC = 180 - (40 -x)
angles on a straigh line

= 40 +x add up to 1800

L CDE = 180 - (00te]
opposite angles in a

= 20- cyclic quadrilater. I add
up to 1809

C CED =40 -x A CDE is isosceles

< DCE = 100- 2(10 -e) angles in a triangle
= 180 - 180 + 2x add up

to 130
:

-2x
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 Here is a sketch of    y = (x + 2)(4 – x) 

The graph intersects the axes at A (–2, 0), B (4, 0) and C. 
 

 

 

 

 
 

 21 (a)  Work out the coordinates of C.  
 [1 mark] 

    
 

 
Answer   ( 

 
, 

          
) 

 

 

 
 

  

x=0 = > y = 8

O y
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The equation of a circle is    (x – 2)2 + (y – 1)2 = 16 

The equation of a line is    y = 2x + 1 

The circle and the line intersect at two points. 

Work out the coordinates of the two points. 
You must show your working. 
Do not use trial and improvement. 

 [5 marks] 

      

  

  

  

  

  

  

  

  

  

  

  
 

Answer ( 

 

, 

 

) and ( 

 

, 

 

) 

 
 

 

  

(x-2) + (2x + 1 -1 = 16

x
2

-4x + 4 + (2x)2 = 16

x - 4x + 4 +4x2= 16

5x2 -4x - 12 = 0

3) - 10x + 6x - 12 = 0

3x(x- 2) +6(x- 2) = 0

(5x +6)(x - 2) = 0

x=-x = 2

↓ ↓

y = z(4) + 1 y=z(z) + 1

= - = S

- Sis - 75 2 S
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 24 

 

 
 

Write    12x2 – 60x + 5    in the form     a(bx + c)2 + d     where  a, b, c and d are integers. 

 [5 marks] 

     

  

  

  

  

  

  

  

  

  

  

  

  
 

 

Answer   
 

 

 
 
 
 

END  OF  QUESTIONS 
  

3 (ax- 20x) +3*Not fully factorising
because of this

3 ((2x - j)
2

- 25) +3

3(2x - 3)" - 75 +5

->is

= 12 ((x - 3)2- ) + 5

= 12 (x -

3/2)2 - 73 + 3

= 3 x22(x - 5/2)2 - 78

= 3(2(x-Sx))) - 70

= 3(2x -3)2 - 70
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 1   The nth term of a sequence is       
n
n

51420
51420
  
  
+
−  

    
 1 (a)  Work out the position of the term that has the value zero. 

[2 marks] 
 

 

  

  

  

 
 

Answer   
 

 

 

 1 (b)  Write down the limiting value of the sequence as  n → ∞  
[1 mark] 

 

 

  

  

 
 

Answer   
 

 

 

Turn over for the next question 
 
 
 
  

 
3 

 

#20
1420 - Sn = 0

5n = 1470 n = 284

284
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P (–3, –10) and Q (a, b) are points on a straight line with gradient 12 

Work out one possible pair of integer values for a and b. 
 [2 marks] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

a =   
  

b = 
 

  

 
  

↳ 12

if a = 0
, 60 = 12

b + 10 = 36

b = 26

other simple pairs :

a= - 2 b = 2

a=- 1 b= 14

a = 0,
b = 26

a = 1 ,
b = 38

b =
50

a= 2
,

a= 3 ,
b=

62

O 26
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 3   p =
 1

2
2 +

+

m
m  

  
 3 (a)  Work out the value of p when  m = –5.5 

[1 mark] 

  

  

  
 

 

Answer   
 

 

 
 3 (b)  Work out the values of m when  p = 2 

 [3 marks] 

  

  

  

  

  

  
 

 

Answer   
 

 

 
 

Turn over for the next question 
 
 
 
 
 
 

 
6 

 

t

-

C
=m

2m2 + z = m + 2

2 m2 - m = 0

m(2m - 1) = 0

m = 0 or m
= "
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4 A, B, C and D are points on a circle, centre O. 

Which statement is correct? 

Tick one box.  
[1 mark] 

x + y = 180°    and    w = 2 x 

x + y = 180°    and    x = 2 w 

x = y    and    w = 2 x 

x = y    and    x = 2 w 

3) + 180
-

y = 180

x -

y
=0

x =y

-
180- y

-
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 7   PQRS is a trapezium.  

  

 

 
  

    The area of the trapezium is 63 square units. 

Work out the value of a.  
 [2 marks] 

  

  

  

  

  

  

  

  
 

 

Answer   
 

 
 
  

(10- + p -s)x axz = 63

12 xaxy = 63

ba = 63

a = 10 . S

10
.
S
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 8   Here is a sketch of triangle ABC.  

P is a point on AB. 

  

 

 
 

  

   
 

AP : PB   is   3 : 1 

Work out the length PC. 

Give your answer to 4 significant figures. 
 [4 marks] 

  

  

  

  

  

  

  

  
 

Answer   
 

units  
 

 
 

 
6 

 

F=E + An =o +* As

= (j) + (-s)
= (j) + (i) = (a)

cool=x + 212 - %092

= 10 .
36

10
. 36
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Expand and simplify fully         (x + 2)(x + 3)(x + 4) 
 [3 marks] 

  

  

  

  

  

  

  

  

  

  
 

 

Answer   
 

  

 
 
 
 

 
  

(x2 + 5x +6)(x+4)
= x + Sx2 + Gx + 4x2 + 20x +24

= x3 +4x2 + 26x + 24

(3 +
4x2 + 26x + 24
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 12 (a)  Write  
x9

7
  

+  23
2
x   

as a single fraction in its simplest form. 

 [3 marks] 
  

  

  

  

  
 

 

Answer   
 

 

 

 12 (b)  Show that         
4

4

+x
x   ×  

x
x 2  +   ÷  

123

2

+x
x  

  
 

simplifies to the form  ax2 + bx  where a and b are integers. 
 [4 marks] 

  

  

  

  

  

  

  

  

  

  
 
 
 

Turn over for the next question 
 
  

xEx

E

x

-tele
,a

=

32) =
3x(

=

- 322 +6x
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 14 (a)  
 

Factorise fully         12pq3r – 18pq2r2 + 24pq2r  
[2 marks] 

  

  

  
 

 

Answer   
 

 

 

 14 (b)  
 

Factorise fully         6( y + 3)5 + 4( y + 3)4 

Give your answer in its simplest form. 

Do not attempt to expand ( y + 3)5 or ( y + 3)4 

 [3 marks] 

  

  

  

  

  
 

 

Answer   
 

 

 

 14 (c)  Factorise fully         48 – 75x2   
[2 marks] 

  

  

 
 

Answer   
 

6pgr(2q - 3r +4)

2(y +3)"(3(y +3) + 2)
= 2(y +3)"(3y + 4 + 2)

= 2(y +3(4(3y + 11)

2(y +3)"(3y + 11)

3 (16 - 25x2) = 3(d -Sx)(4 +Sx)



20 
 

*20* 
IB/M/Jun18/8360/2 

 

Do not write 
outside the 

box 

 16   
 

A = 2 − 5x         B = 3x − 1         C = x2 
 
Show that         (2A + 3B)2  ≡  A + B + C 

 [4 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 

 
 17 

  
A circle has equation         x2 + y2 = 29 

P is the point (–5, 2)     

 17 (a)  
 

Show that P is on the circle.     
[1 mark] 

  

  

 
  

(Hs : (2(2-5x) + 3(3x - 1))
2

= (d - 10x + Px -3)2
= (1 - x)2 = 1 - 2x+ x)

RHS = 2 - Sx + 3x - 1 +x

= 1 - 2x + xh

: CHS = RHS

( S( + x = 25 + 4 = 24
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 17 (b)  
 

The tangent to the circle at P intersects the x-axis at point Q. 
 
Work out the x-coordinate of Q. 

You must show your working.      
 [4 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 

 

Answer   
 

 
  

nY Mop=

Moo = I
· p

Q
& ① >

3[

y = Ex + C

2 = (- 5) + 2

2 =
- 2 + 2

c = 2 + 23 = 2

y
= Ex + 2

0 = 3 + z

Ex =
-z

x =

-

2
-2
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 18 (a)  
 

Work out all the integer values of x for which   

         –5  <  4x + 3  ⩽  13 
[3 marks] 

  

  

  

  
 

 

Answer   
 

 

 

 18 (b)  
 

Work out the range of values of x for which    

         x2 – 11x + 28  >  0 

You must show your working. 
[3 marks] 

  

  

  

  

  

  

  

  
 

 

Answer   
 

 
 
 
 
 

-84x10

-2([2 .
S

- 1, 0,
1
,
2

(x -7)(x - 4) > 0

, E
↓ 17

<& or 177
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 20   PQRSTU is a triangular prism. 

PQRS is a rectangle and angle QRU = 90° 

   PQ = 10 cm         QR = 12 cm         UR = 7 cm 

      M is the midpoint of PQ. 
  

 
 

 

 20 (a)  
 

Calculate the size of the angle between the line UM and the plane PQRS. 
 [4 marks] 

  

  

  

  

  

  

  

  
 

Answer   
 

degrees 
 

 

T

1
a

-

CRM)2 = 123 + 52

rm = Nigh = 13

tan(0) = 33

= tant (3) = 28 .
30 to ldp

28 .
3"
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 20 (b)  Calculate the size of the angle between the planes UMR and UQR. 
 [2 marks] 

  

  

  

  

  
 

Answer   
 

degrees 
 

 

 

 
 
 
 

Turn over for the next question 
  

 
6 

 

tan(x)=

= tw (E) = 22
.

6: to lap

22
. 6
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 23   For each of these two function machines, when the input is a the output is b. 

k > 0    and    k ≠ 1    and   a > 0 
  

 

 
  

 
Work out an expression for a in terms of k. 

Give your answer in its simplest form. 
 [6 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 

Answer   
 

m(a2 +3) = b
&

(ak) + 3 = b

=> n(a + 3) = (ak)2 +3

ka? + 3k = a k2 + 3

ka? - at = 3-3h

a (n - +3) = 3 - 34

a=
a = = kef 1

a = I as 0

so a=

a = i
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 24   
 

Work out the value of p when  

 90.5p × 81 = 272p –1 
 [4 marks] 

  

  

  

  

  

  

  

  
 

 

Answer   
 

 

 

 
 
 
 

END  OF  QUESTIONS 
  

 

(320
. 58

x 34 = (332p
-

30x34 = 36
-3

30
+ 1

= 360
-3

p + 4 = 6p - 3

Sp = 7 pi Es

I

I


