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-1- 

 
 

1   y = 2x3 + 3x2 −5   

Find 
  

dy
dx

  

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

(2) 

(Total for Question 4 is 8 marks) 
 

 

2 Differentiate with respect to x  

(a)   5x2   
  ........................................................  
 

(b) 
  

3
x

  

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

(c)  x   
 

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

(3) 

(Total for Question 4 is 8 marks) 
 

 

3 Differentiate with respect to x  

(a) 
  

5
x

  

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

(b)   3 x   
 
 
  ........................................................  
 
(c)   x(x + 4)   

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

(4) 

1. [2 marks]

Note that these questions are sorted in date order (most recent questions first).

January by Maths4Everyone.com, 4H Q10:  2 Marks

Leave
blank

18N18957A

17. A curve has equation y = x2 – 4x + 1.

(a) For this curve find

(i) ,

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

(ii) the coordinates of the turning point.

..........................
(4)

(b) State, with a reason, whether the turning point is a maximum or a minimum.

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

.......................................................................................................................................
(2)

(c) Find the equation of the line of symmetry of the curve y = x2 – 4x + 1

..........................
(2)

d

d

y

x

Q17

(Total 8 marks)

2. [8 marks]

Note that these questions are sorted in date order (most recent questions first).

November 2004, 3H Q17:  8 Marks
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*P43131A01624*

15 For the curve with equation y = 4x3 – 2x + 5

  (i) find d
d
y
x

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

  (ii) find the coordinates of the two points on the curve where the gradient of the   
curve is 1

(.. . . . . . . . . . . . . . , . . . . . . . . . . . . . . .) and (.. . . . . . . . . . . . . . , . . . . . . . . . . . . . . .)

(Total for Question 15 is 6 marks)

Do NOT write in this space.

3. [6 marks]

Note that these questions are sorted in date order (most recent questions first).

January 2014, 4HR Q15:  6 Marks
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4. [5 marks]

Note that these questions are sorted in date order (most recent questions first).

November 2007, 4H Q20:  5 Marks
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*P43130A01520* Turn over     

15 A particle moves along a straight line.
 The fixed point O lies on this line.
 The displacement of the particle from O at time t seconds is s metres, where

s = t3 – 6t + 3

 (a) Find an expression for the velocity, v m/s, of the particle at time t seconds.

v = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Find the acceleration of the particle at time 5 seconds.

.. . . . . . . . . . . . . . . . . . . . . . . . . . m/s2

(2)

(Total for Question 15 is 4 marks)

16 Make r the subject of the formula A = 4r2 – ʌU2 where r is positive.

r = .. . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 16 is 3 marks)

Do NOT write in this space.

5. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

January 2014, 3HR Q15:  4 Marks

-1- 

 
 

1   y = 2x3 + 3x2 −5   

Find 
  

dy
dx

  

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

(2) 

(Total for Question 4 is 8 marks) 
 

 

2 Differentiate with respect to x  

(a)   5x2   
 
  ........................................................  
 

(b) 
  

3
x

  

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

(c)  x   
 

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

(3) 

(Total for Question 4 is 8 marks) 
 

 

	  

6. [3 marks]

Note that these questions are sorted in date order (most recent questions first).

January by Maths4Everyone.com, 4H Q12:  3 Marks
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16 *N23069A01620*

15. The diagram shows the graph of y = x3 – 12x + 17
A is the maximum point on the curve.
C is the minimum point on the curve.
The curve crosses the y axis at B.

For the equation y = x3 – 12x + 17

(a) find  ,

..........................
(2)

(b) find the gradient of the curve at B,

..........................
(2)

(c) find the coordinates of A and C.

A (.......... , ..........)

C (.......... , ..........)
(4)

d
d
y
x

Q15

(Total 8 marks)

A

xO

C

B

y

7. [8 marks]

Note that these questions are sorted in date order (most recent questions first).

November 2005, 4H Q15:  8 Marks
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19 A particle is moving in a straight line which passes through a fixed point O. 
The displacement, s metres, of the particle from O at time t seconds is given by

s = 10 + 9t2 – t3

 (a) Find an expression for the velocity, v m/s, of the particle at time t seconds.

v = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Find the time at which the acceleration of the particle is zero.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seconds
(2)

(Total for Question 19 is 4 marks)

20 PTR and QTS are chords of a circle.

 PT = 3 cm.
 ST = 10 cm.
 RT = 15 cm.
 QT = x cm.

 Calculate the value of x.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 20 is 2 marks)

Q

R

S

P

10 cm 15 cm

3 cm
x cm

Diagram NOT 
accurately drawn

T

8. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2013, 3HR Q19:  4 Marks

-2- 

3 Differentiate with respect to x  

(a) 
  

5
x

  

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

(b)   3 x   
 
 
 
  ........................................................  
 
(c)   x(x + 4)   

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

(4) 

(Total for Question 4 is 8 marks) 
 

4 Differentiate with respect to x  

(a)   x(x2 − x)   

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

(b) 
  

1
x

  

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

(3) 

(Total for Question 4 is 8 marks) 
 

 

	  

9. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

January by Maths4Everyone.com, 4H Q14:  4 Marks
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10. [8 marks]

Note that these questions are sorted in date order (most recent questions first).

November 2010, 3H Q16:  8 Marks
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blank
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*H34885A01924* Turn over

19. A particle moves in a straight line through a fixed point O.
 The displacement, s metres, of the particle from O at time t seconds is given by

    s = t3  5t2 + 8

 (a) Find an expression for the velocity, v m/s, of the particle after t seconds.

v = .......................................
(2)

 (b) Find the time at which the acceleration of the particle is 20 m/s2.

................................ seconds
(2) Q19

(Total 4 marks)

11. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

November 2009, 4H Q19:  4 Marks

-2- 

3 Differentiate with respect to x  

(a) 
  

5
x

  

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

(b)   3 x   
 
 
 
  ........................................................  
 
(c)   x(x + 4)   

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

(4) 

(Total for Question 4 is 8 marks) 
 

4 Differentiate with respect to x  

(a)   x(x2 − x)   

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

(b) 
  

1
x

  

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

(3) 

(Total for Question 4 is 8 marks) 
 

 

	  

12. [3 marks]

Note that these questions are sorted in date order (most recent questions first).

January by Maths4Everyone.com, 4H Q16:  3 Marks



23

*P44393A02324*

21 y = x2 – 16
x

 (a) Find d
d
y
x

d
d
y
x  = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

y

P

O x

 The graph shows part of the curve with equation y = x2 – 16
x

 The point P is the turning point of the curve.

 (b) Work out the coordinates of P.

( . . . . . . . . . . . . . . . . ,  . . . . . . . . . . . . . . . .)
(4)

(Total for Question 21 is 7 marks)

TOTAL FOR PAPER IS 100 MARKS

13. [7 marks]

Note that these questions are sorted in date order (most recent questions first).

June 2015, 4HR Q21:  7 Marks
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Note that these questions are sorted in date order (most recent questions first).

May 2008, 4H Q19:  6 Marks

-3- 

5 Differentiate with respect to x  

(a) 
  
x2 2x + 5

x
⎛
⎝⎜

⎞
⎠⎟

  

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

(c)   5 x   
 
 
 
  ........................................................  

(3) 

(Total for Question 4 is 8 marks) 
 

 

1 ThisIsATestQuestion 
 
 
 
 
  ........................................................  

(2) 

(Total for Question 4 is 8 marks) 
 

 

1 ThisIsATestQuestion 
 
 
 
 
  ........................................................  

(2) 

(Total for Question 4 is 8 marks) 
 

 

1 ThisIsATestQuestion 
 
 
 
 
  ........................................................  

(2) 

(Total for Question 4 is 8 marks) 

15. [3 marks]

Note that these questions are sorted in date order (most recent questions first).

January by Maths4Everyone.com, 4H Q18:  3 Marks



14

*P40612A01420*

14

x cm

y cmA cm2

The diagram shows a rectangular photo frame of area A cm2.
The width of the photo frame is x cm.
The height of the photo frame is y cm.
The perimeter of the photo frame is 72 cm.

(a) Show that A = 36x – x2

(3)

(b) Find
dA
dx

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

(2)

(c) Find the maximum value of A.

A = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 14 is 8 marks)

16. [8 marks]

Note that these questions are sorted in date order (most recent questions first).

January 2012, 3H Q14:  8 Marks
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14 A farmer has 180 metres of fencing.
 With the 180 metres of fencing, he makes an enclosure divided into eight equal, 

rectangular pens.
 The fencing is used for the perimeter of each pen.

 The length of each pen is x metres and the width of each pen is y metres.

 (a) (i) Show that  y = 18 – 1.2x

 The total area of the enclosure is A m2.

  (ii) Show that  A = 144x – 9.6x2

(3)

 (b) Find d
d
A
x

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

(2)

 (c) Find the maximum value of A.

A  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 14 is 8 marks)

y

x 

17. [8 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2014, 3H Q14:  8 Marks


