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5.  [Maximum mark:  6]

 The diagram below shows part of the graph of the gradient function, y f x( ) . 

 (a) On the grid below, sketch a graph of y f x( ) , clearly indicating the
  x-intercept. [2 marks]

 (b) Complete the table, for the graph of y f x( ) .

x-coordinate
(i) Maximum point on  f
(ii)   Inflexion  point  on    f

[2 marks]

 (c) Justify your answer to part (b) (ii). [2 marks]
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2. [Maximum mark:  6]

 Let f x x( ) cos 2  and g x x( ) ln ( )3 5 .

 (a) Find f x( ). [2 marks]

 (b) Find g x( ). [2 marks]

 (c) Let h x f x g x( ) ( ) ( ).  Find h x( ). [2 marks]

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

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

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

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

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

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

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

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

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

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

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

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(Question 1 continued)

 Part B [Maximum mark:  15]

 The function  f   is  defined  as   f x xx( ) sine , where x is in radians.  Part of the curve 
of  f  is shown below.

   There  is  a  point  of  inflexion  at  A,  and  a  local  maximum  point  at  B.    The  curve  of    f  
intersects the x-axis at the point C.

 (a) Write down the x-coordinate of the point C. [1 mark]

 (b) (i) Find f x( ) .

  (ii) Write down the value of f x( )  at the point B. [4 marks]

 (c) Show that f x xx( ) cos2e . [2 marks]

 (d) (i) Write down the value of f x( )   at  A,  the  point  of  inflexion.

  (ii) Hence, calculate the coordinates of A. [4 marks]

 (e) Let R be the region enclosed by the curve and the x-axis, between the origin 
  and C.

  (i) Write down an expression for the area of R.

  (ii) Find the area of R. [4 marks]
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4. [Maximum mark:  6]

 Part of the graph of 3 2( ) 6f x ax x= −  is shown below.

y

P

x
l

 The point P lies on the graph of  f .  At P, 1x = .

 (a) Find ( )f x′ . [2 marks]

 (b) The graph of  f  has a gradient of 3 at the point P.  Find the value of  a . [4 marks]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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9. [Maximum mark:  15]

 Let f x ax bx c( ) 2 	where	a, b	and	c	are	rational	numbers.
 

	 (a)	 The	point	P ( , )4 3 	lies	on	the	curve	of		f .		Show	that	16 4 3a b c . [2 marks]

	 (b)	 The	points	Q(6, 3) 	and	R ( , )2 1 	also	lie	on	the	curve	of		f .		Write	down	two	
other	linear	equations	in	a, b	and	c. [2 marks]

	 (c)	 These	three	equations	may	be	written	as	a	matrix	equation	in	the	form	AX B ,  

	 	 where	 X
a
b
c

.

	 	 (i)	 Write	down	the	matrices	A	and	B.

	 	 (ii)	 Write	down	 A 1 .

  (iii) Hence or	otherwise,	find	 f x( ) . [8 marks]

	 (d)	 Write	 f x( ) 	 in	 the	 form	 f x a x h k( ) ( )2 ,	 where	 a, h	 and	 k	 are	 rational	
numbers. [3 marks]

10. [Maximum mark:  15]

 Let f x x x( ) 3 4 1 .

	 (a)	 Expand	 ( )x h 3 . [2 marks]

	 (b)	 Use	the	formula	 f x
f x h f x

hh
( ) lim ( ) ( )

0
		to	show	that 

the	derivative	of	 f x( )  is 3 42x . [4 marks]

	 (c)	 The	tangent	to	the	curve	of		f		at	the	point	P ( , )1 2 	is	parallel	to	the	tangent	at	 
a	point	Q.		Find	the	coordinates	of	Q. [4 marks]

	 (d)	 The	graph	of		f 	is	decreasing	for	 p x q .		Find	the	value	of		p	and	of	q. [3 marks]

	 (e)	 Write	down	the	range	of	values	for	the	gradient	of		f . [2 marks]
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2. [Maximum mark:  6]

 Let f x x( ) cos( )= e , for − ≤ ≤2 2x .

 (a) Find ′f x( ) . [2 marks]

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

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

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

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

 (b) On the grid below, sketch the graph of ′f x( ) . [4 marks]
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2. [Maximum mark:  6]

 Let f x x( ) cos( )= e , for − ≤ ≤2 2x .

 (a) Find ′f x( ) . [2 marks]

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

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) On the grid below, sketch the graph of ′f x( ) . [4 marks]
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