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1	 The tray on a child’s high chair can be modelled as the area between the curves

y = 20 cos x

and y = 4 cos x

	 from  x = –π
2   to  x = π2

	 Find the area of the tray.	 [5]
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2	 The speed, y m s–1, of an accelerating car is recorded every second, x, for six seconds.

	 Time  x	 0	 1	 2	 3	 4	 5	 6

	 Speed  y	 0	 5.3	 8.1	 10.3	 11.9	 13.0	 14.1

	 Use Simpson’s rule to estimate the distance the car travels during the six seconds.	 [4]
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3	 The function f(x) is defined as

	 f(x) = | 2x – 1 |

	 (i)	  On the axes below sketch the graph of y = f(x).	 [2]

x

y

	 (ii)	 Describe fully the two successive transformations that will map y = f(x) onto

		  y = 3 – f(x)	 [4]
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4	 (a)	 Eliminate θ from the following pair of equations

	 x = 3 tan θ      y = 2 sec θ	 [4]
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	 (b)	 Prove the following identity

	
cosec θ

cosec θ − sin θ  
≡ sec2 θ	 [5]
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5	 (i)	 Sketch on the axes below the curve  y = ln x  and the straight line  y = 5 − x	 [2]

x

y

	 (ii)	 State why the equation

			   5 − x = ln x	

		  has only 1 root.	 [1]
	
	

	 (iii)	Show that this root lies between 3.6 and 3.7	 [3]
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	 (iv)	Starting with x = 3.7 and using the Newton–Raphson method once, find a better 
approximation to this root.	 [4]
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6	 Find the turning point on the curve

y = e2x − 5ex

	 and state if it is a maximum or a minimum.	 [9]
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7	 (i)	 Write in partial fractions

		
6x2

(1 − x) (1 + 2x)	 [8]
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	 (ii)	 Hence find, in ascending powers of x, the binomial expansion of

6x2

(1 − x) (1 + 2x)

		  as far as the term in x3	 [8]
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8	 (a)	 (i)	 Differentiate  x
x2 + 1√ [5]
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		  (ii)	 Differentiate  e √ x ln (3x2 − 1)	 [5]
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	 (b)	 Find

∫  2x2

x3 − 1
 + cosec2 (3 − 7x) + x + 1

x2  dx
[6]
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