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1	 (a)	 Simplify as far as possible

	
√2 – 1

3 – 2 √2	 [5]
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	 (b)	 (i)	 Write 2x2 + 8x – 3 in the form  2 [ (x + p)2 – q ]	 [2]

		  (ii)	 Hence state the minimum value of  2x2 + 8x – 3  and the value of x at 
which it occurs.	 [2]
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2	 Fig. 1 below shows a sketch of the graph of the function  y = f(x).

x

y

0 1 2

y = f(x)

A (1, 4)

Fig. 1

	 Point A has coordinates (1, 4).
	 Each sketch below shows a single transformation of the function  y = f(x).

	 For each sketch, use function notation to describe the transformation shown.

	 (i)	

x

y

0 1 2

A' (2, 4)

3 [2]
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	 (ii)	

x

y

0 1 2

A' (1, 2)

[2]

	 (iii)	

x

y

0 2 4

A' (2, 4)

[2]
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3	 (a)	 Simplify as far as possible

	
[ 1
x – 3   −  

2
x ]  ÷   x – 6

4(x – 3)	 [5]
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	 (b)	 Solve

		  	 36 × 6x   =   ( 1
6 )x–3

	 [5]
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4	 (a)	 A curve has the equation

	 y = ax2 + bx + c

		  where a, b and c are integers.
		  The curve passes through the points (1, 6), (−2, 15) and (3, 20). 

 
By forming and solving three simultaneous equations, find the values of 
a, b and c.	 [7]
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	 (b)	 Fig. 2 below shows a sketch of a curve and a straight line.
y

x

B

A

Fig. 2

		  The straight line has equation  y = x − 2

		  The curve has equation  y = 3x

		  They intersect at the points A and B.

		  (i)	 Find the coordinates of A and B.	 [5]
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		  (ii)	 Hence find the mid-point of the line AB.	 [2]
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5	 A cubic function is defined as

f(x) = x3 + (p − 1)x2 − p3

	 where p is a positive constant.
	 When f(x) is divided by (x − 3) the remainder is 18

	 (i)	 Find the value of p.	 [5]
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	 (ii)	 Hence find the remainder when f(x) is divided by (2x + 1).	 [2]
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6	 Fig. 3 below shows a sketch of a wooden doorstop.

12x

y
5x

Fig. 3

	 The doorstop is a right-angled triangular prism with base length 12x cm, perpendicular 
height 5x cm and depth y cm.

	 The volume of the doorstop is 480 cm3

	 (i)	 Find an expression for y in terms of x.	 [2]
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	 (ii)	 Hence show that A, the total surface area, can be expressed as

A = 60x2 + 480
x [5]
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	 (iii)	Given that

A = 60x2 + 480
x

		  use calculus to find the value of x for which A is a minimum.	 [7]
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www.xtrapapers.com



*24AMC1118*

*24AMC1118*

11786

7	 A curve is given by the equation

y = 2√x + 
1
ax + a

	 where a is a constant (a ≠ 0).

	 (i)	 Find dy
dx      

 .	 [3]
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	 (ii)	 The curve has a stationary point at  x = 1
4

		  Find the coordinates of this stationary point.	 [5]
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

www.xtrapapers.com



*24AMC1120*

*24AMC1120*

11786

8	 Find the range of values of k for which the quadratic equation

(k + 1) x2 − kx + (k − 2) = 0

	 has no real roots.	 [7]
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