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Question 1 (13 marks) Starta new page. Marks

(a) Differentiate the following with respect to x:

() y=xJ/x 2
(i) y=@2-3xH* 2
(iii) y=2x’(x+3)° 2
. xz
(iv) y= D) 2
(b) Differentiate from first principles the function f(x) = x* + 5x 3
(c) The graph of y = f(x)is shown below. Draw a sketch of y = f'(x). 2
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Question 2 (10 marks} Startanew page.
d d
(a) The curve y = f(x) has gradient function d_jc’ The graph of-&% as a function

of x is shown:

Find where the curve y = f(x)
(D has a maximum turning point;
(i)  isconcave down.

b b



(b)

/i" z

The diagram shows a sketch of y = x3 — 6x* + 9x + 4. The curve has a local
maximum at A and a point of inflexion at 8 The line Zis a normal to the curve

at point B.
(i) Find the coordinates of point A4 and verify it is a maximum. 3
(ii) Find the coordinates of point B and verify it is an inflexion. 2
(iii) Find the equation of the normal (line Z). 3

Question 3 (11 marks) Startanew page.
(a) Evaluate:

_ 1
() 10g4(5) 2
(ii) logel2 (to 2 decimal places) 2

(b) Using log,2 = 0-387 and log,3 = 0613,

find the value of log, 12. 2
(c) Sketch y = log,(2x — 2) 2
(d) Solve the equation log,x + log,(x + 7) = 3 3

Question 4 (11 marks) Starta new page.
(a)
ABCD is arectangle. AB= 12 cm,

A 12 ¢m B
BC=9 cm, and AMis perpendicular to BD.

Copy the diagram to your answer sheet.
oem (1) Prove AABM ||| ADBA 2
(ii) Hence find the length of AM. 3




(b) Inthe diagram, ABCDand BPQR are squares. AR intersects PCat 7,

and BCat V.
P
e

A B Copy the diagram to your answer sheet.

\\\ //& (i) Prove that AABR = ACBP
V) ~
(ii) Use thisto prove AR 1L PC
A

Question 5 (12 marks) Starta new page.

(a) A line is drawn through the point (8,1) to cut the positive x-axis
at P and the positive y-axis at ¢. The gradient of PQis m.

ALy

\Q

81

W X

(i)  Find the equation of PQ in terms of m.
(i)  Show that the area of AOPQ is A = %(16 — 64m — -i—)

(iii)  Find the minimum area of AOPQ

(b) A particle moves along the x-axis so that its displacement x; in
metres, is given by x = 4 + 6t — t? where tis the time in seconds.
(1) Express the particle’s velocity, v, as a function of time, £
(i)  When is the particle at rest?

(iii)  Find the total distance it moves in the first 7 seconds.

END OF EXAMINATION
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