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Question 1 (4 marks)

Given that log, 3 = 1.7 and log, 5 = 2.5 , find the value of:

(@) loge(15a)

) logg (3)

Question 2 (5 marks)
Given that f(x) = 3x? — x:

(1) find f(x + h) in expanded simplified form.

.. . f(x+h)—f(x)
(ii) use 11112’(1) (*h )

to find f'(x) from first principles.
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Question 3 (5 marks) Question 4 (6 marks)

sinZ @ sin? @ Differentiate the following:

(i)  Show that P 2cos b 3
(a) y=1-3x? 1
) f@=g-x 2
) y=x*V1-x 3
(ii) Hence, solve sin®8 _ sin®6 _ 1,-90°<60<90° 2
1-cos 6 1+cos6

Question 5 (8 marks)

. . 2
Consider the function f(x) = x2i1 .
(i) Show, with necessary working, whether it is an odd function, even function or neither. 2



(i)

(iii)

(iv)

Find the equation(s) of any vertical asymptotes.

By first finding ;—x show that the derivative is always negative.

x2-1

Sketch the function, showing all asymptotes and intercepts.

=V

Question 6 (6 marks)
Solve for x:

(@) logio(x +4) —logp(x —5) =1

(b) 2(4%)—17(2¥)+8=0



Question 7 (6 marks)
The graph below shows the function of y = g(x).

y
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(i)  Sketch the graph of |y| = g(x).
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. 1
(ii)  Sketch the graph of y = ek

)

. g(x)
(iii)  Sketch the graph of y = f(x), where f(x) {g -1
)
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Question 8 (7 Marks)

(a) Find the equation of the normal to the curve y =

where x = 1.

1+x

2

at the point on the curve

(b) At what points on the curve y = x3 — 6x? + 2x — 9 are the tangents parallel to

the line 7x +y = 4?



Question 9 (3 marks) Question 10 (6 marks)

The diagram shows the graph of a function f(x). A man walking along a straight road on a flat floodplain stops at point A and notices a windmill on a
bearing of 300°. He measured the angle of elevation to the top of the windmill (W) to be 23°. After
The graph has horizontal gradients at points A and C. Between points A and C, the gradient is steepest walking a further 200m along the straight road, he stops at point B and notices the windmill is now on a
at point B. bearing of 025°. He measured the angle of elevation to the top of the windmill to be 15°.
y . . w
i) Show that ZACB is 85°. 2

X
Sketch the graph of the derivative f'(x) on the axis below. 3
(ii) Show the length of BC is htan75°. 1
YA
(iii)  Calculate the height, 4, of the windmill to 1 decimal place. 3
T T | T %
-4 2 1 3 5 7
End of Paper
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