Grade 12
 

CALCULUS  - WORKSHEET

FIRST PRINCIPLE
1.
Calculate the derivative of f (x) = –x2 from first principles.
(5)

2.
Given the function f where f (x) = 2x – 3. Determine the derivative of f from first principles.
(5)

3.
Given: f (x) = 3x2

Use first principles to determine the derivative of f (x).
(5)

4.
Given f (x) = 4x2, determine the derivative of f (x) from first principles.
(5)

5.
Determine f ' (x) from first principles if f (x) =  –3x2
(6)

6.
Consider the equation f (x) = –2x2
6.1
Determine the derivative, f ' (x), from first principles.
(5)

6.2
What is the gradient of f at x = –1?
(2)

6.3
What is the average gradient of f between x = –1 and x = 3?
(3)

AVERAGE GRADIENT
7.
Given: f (x) = x3 – 6x
Determine the average gradient between the points where x = 1 and x = 4
(4)

8.
Given: f (x) = x2 + 3x + 2


Determine the average gradient between x = 3 and x = 5.
(4)

9.           Given: g (x) = 2x3. The gradient of the tangent(s) to the curve of g is 24. Determine the   

              coordinates of the point(s) of contact.
(5)

10.
Given: 
g (x) = 
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Determine the equation of the tangent to the graph of g at (2; –6).
(5)

RULES OF DIFFERENTIATION
11.
Use rules of differentiation to find
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(3)

12.
If g (x) = 2x3 – x, calculate g ' (3)
(3)

13.
Determine 
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 in each of the following:

13.1
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(2)

13.2
y = (x + 1)(x – 2)
(3)

14.
Determine 
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14.1
y = (x + 1)(x – 2)
(2)

14.2
y = 
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15.
Determine:


15.1
f ' (x) if f (x) = (2x – 1)2
(2)


15.2
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16.          Determine the following:




16.1
f ' (x) if f (x)  =  (x – 2)(x + 1)
(2)

16.2
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17.
Use rules of differentiation to determine 
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17.1
y = 
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17.2
y = 
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18.
Determine:


18.1
f ' (x) if 
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18.2
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19.
Use differentiation rules and determine 
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19.1
2y = x2 – 6
(3)

19.2
y = 
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19.3
y = 
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  (Leave answer with positive exponents)
(4)

THIRD DEGREE GRAPHS (CURVE SKETCHING)

20.
Given:
 f (x) = x3 – 3x + 2

20.1
Determine the coordinates of the turning points of the graph of f
(6)

20.2
Calculate f (–2)
(1)

20.3
Make a neat sketch graph of f indicating all turning points and intercepts with the axes.
(4)

21.
Given:
 f (x) = 
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21.1
Calculate the co‑ordinates of the intercepts with the axes of the graph of f.
(2)

21.2
Determine the co‑ordinates of the turning points of the graph of f.
(5)

21.3
Hence draw a neat sketch graph of f. Indicate all points clearly.
(4)

22.
Given g (x) = (x + 1)2 (x – 2)

22.1
Write down the coordinates of the x- and y-intercepts of the graph of g
(3)

22.2
Solve for x if g'(x) = 0
(4)

22.3
Hence determine the coordinates of the turning points of the curve of g
(2)

22.4
Sketch the graph of g
(4)

23.
The figure below shows the graph of f (x) = x3 + x2 – x – 1 [or f (x) = (x – 1)(x + 1)2].

B is a turning point of f, and A and B are points of intersection of f with the x-axis.
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23.1
Calculate the length of AB.
(3)

23.2
Determine the coordinates of E, a turning point of f.
(6)

23.3
Calculate the values of x for which the gradients of f and g (x) = 
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 will be equal.
(5)

24.
Given: f (x) = x3 – 5x2 + 7x – 3 = (x – 1)2(x –3)

Draw a neat sketch graph of f. Show all intercepts on the axes as well as the coordinates of the turning points on your graph.
(14)

25.
Given: f (x) = –x3 + 6x2 – 9x
25.1
Calculate the co-ordinates of the x- and y-intercepts of f. 
(5)

25.2
Calculate the co-ordinates of the turning points of the graph of f.
(5)

25.3
Hence draw a neat sketch graph of f.
(2)

25.4
Use your graph to determine the value(s) of x for which 
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26.
Given: 
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26.1
Show that f (2) = 0
(1)

26.2
Sketch the graph of f. Show ALL calculations.  Indicate the co-ordinates of the turning points and all the intercepts with the axis on the sketch.
(15)

27.
f is a function defined by f (x) = –x3 – 3x2 + 9x – 5, which can also be written as


f (x) = (x – l)(1 – x)(x + 5).

27.1
Write down the co‑ordinates of the points of intersection of the curve of f with the x‑ and y‑axes.
(3)

27.2
Determine f ' (x).
(2)

27.3
Calculate the co‑ordinates of the turning points of the curve of f.
(5)

27.4
Draw a neat sketch graph of f showing all details on the graph.
(5)

27.5
Determine the gradient of the tangent to the curve of f at the point (–1; –16).
(2)

APPLICATIONS / MAXIMA AND MINIMA

28.
In the figure, PQRS is a square inside the square KLMN with KL = 4 units.

KQ = LR = MS = PN = x units and the area of PQRS is A square units.
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28.1
Determine the length of QL in terms of x.
(1)

28.2
Show that A = 2x2 – 8x + 16
(3)

28.3
For which value of x will the area of PQRS be a minimum?
(3)

29.
WTKM is a trapezium with WT parallel to MK and measurements as indicated in metres.

[image: image28.png]2x—3

4x+3




29.1
Show that the area of the trapezium is A = 15x – 3x2.
(2)

29.2
Calculate the value of x if WTKM has a maximum area.
(3)

29.3
Calculate the maximum area of WTKM.
(2)

30.
The frame of a bird-cage is made of 180 cm wire. The wire is used to form the shape of a rectangular prism as shown in the figure with an extra band around the middle.
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30.1
If each of the four horizontal pieces in the figure have a length ( cm, and the three vertical squares each has side x cm, show that:

(i)
( = 45 – 3x
(2)

(ii)
the volume enclosed by the frame is V = –3x3 + 45x2
(2)

30.2
Now calculate the dimensions of the bird-cage if its volume is to be as large as possible.
(4)

31.
Vishnu wishes to make a kite as shown in the figure below.  He cuts a piece of bamboo that is 80 cm long, into two lengths for the diagonals PR and SQ.

(i.e. PR + SQ = 80 cm). 
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31.1
If SQ = x cm, express the length of the other diagonal PR, in terms of x.
(1)

31.2
The area of the kite is equal to twice the area of ∆PRS. Use this observation to show that:
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31.3
Determine the value of x that will give the maximum area for the kite.
(3)

31.4
What is the maximum area of the kite?
(2)

32.       A soft‑drink company asks you to design a can with a volume of 450 cubic centimetres.  

            The formula for the volume of the can is given by, V = π r2 h cubic centimetres, where r  

            is the radius of the base, and h is the height of the can.
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32.1
Determine h in terms of r.
(1)

32.2
The total surface area of a can is given by the formula: A = 2 π r2 + 2 π r h
Show that the total surface area, in terms of the radius, is given by:

A = 2 π r2 + 
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(1)

32.3
Determine the radius for which the surface area will be a minimum. (Answer correct to two decimal places)
(5)

32.4
The company wants you to use as little material as possible in designing the can. What should the height of the can be? (Answer correct to two decimal places)
(2)

33.
A farmer obtained sheets of rectangular cardboard measuring 80 cm by 50 cm. He wants to cut out equal squares at each of the corners so that he can fold the remaining piece to form an open box for the packing of grapes as in the accompanying sketch.
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The squares that are cut out each have sides of x units.

33.1
Write down the length, breadth and depth of the box in terms of x.
(3)

33.2
Show, in terms of x, that the volume of the open box is:

V = 4000x – 260x2 + 4x3 cubic centimetres
(1)

33.3
For which value of x will the volume of the box be a maximum?
(6)

33.4
Calculate the maximum volume of the box.
(2)










PAGE  
2

_1140877306.unknown

_1141040033.unknown

_1141040247.unknown

_1142333649.unknown

_1142333650.unknown

_1142333215.unknown

_1142333380.unknown

_1141040426.unknown

_1141040095.unknown

_1141040147.unknown

_1140974486.unknown

_1140974632.unknown

_1140974708.unknown

_1140974578.unknown

_1140877348.unknown

_1140879671.unknown

_1138119810.unknown

_1140794140.unknown

_1140794156.unknown

_1140794372.unknown

_1138130945.unknown

_1138119935.unknown

_1138115316.unknown

_1138116771.unknown

_1138119805.unknown

_1138115422.unknown

_1138115297.unknown

