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Question 1

(a) Evaluate, leaving answers in exact form:
_ 3
@) f sin2x dx
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(ii) fe dx
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(b)  Differentiate y =¢"Inx with respect to x.
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(c) Evaluate cos ‘( —2-) - sin '( —%] , leaving your answer in terms of .

(d)  Use mathematical induction to show that 3**%- 2% is divisible by 5 for
all positive integers n.

Question 2 (Start a new page)
(a)  Find the second derivative of sin x.
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(b)  Sketch the graph of y = X T showing any maximum and minimum turning
x

points, points of inflexion, asymptotes, and intercepts with the coordinate axes.

(¢)  Use the substitution =1 - x* to find f .
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Question 3 (Start a new page)

lfx2+);:7xy, show that ln(x+y)=1n3+%lnx+-;—lny.

In the figure, ABM, DCM and AND are straight lines.

P P
Copy the diagram. Given that AMD = BNA, prove that
P P
@) ABC = ADC
(i) AC is the diameter of the circle.

Prove that tan™' 4 — tan™'
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Question 4  (Start anew page)

The equation tanx ~ 2x =0 hasa solution near 1-1. Use one application of

Newton’s method to find a better approximation to this solution.

For the function y = cos(sin™' x)

@) state the domain

(i)  state the range

(iiiy  draw aneat sketch of the function

The tangent at P (2ap, ap’) on the parabola «* = 4ay meets the x axisat 0.
Find the cartesian equation of the locus of the midpoint of PQ.



Question 5 (Start a new page)
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Find the coefficient of x* in the expansion of (1 - 2x)'® (1 +3x)"".

Factorize the polynomial P(x) =x* - x* - 8x+ 12 completely, given that
the equation P(x) =0 has a repeated root.

If o, and v are the roots of x° - ¥ +4x ~ 1 =0, find the value of
()  aftoy+py
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Question 6  (Start a new page)
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Prove that sin 36 =3 sin 8 - 4 sin® 0.

Find an approximation for the area between the curve y = 3 sin x and the
x axis, between x=0 and x = 1, using the trapezoidal rule with three
function values.

"C, is the coefficient of x* in the binomial expansion of (1 +x)", where n
n
is a positive integer. By differentiating the identity x(1 +x)"= Y "C,x**,

n k=0

show that Y, (k+1)"C,=(n+2)-2""".

k=0

Question 7
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An object is placed in swrroundings which remain at a constant temperature of 20°C.

(Start a new page)

The temperature of the object (T °C) after ¢ minutes is given by

(i)

T=20+(4-20)e™ where 4 and k are positive constants.

Prove that 4L = _K (T - 20).
dt
Initially, the temperature of the object is 50°C and is falling at a rate of 6°C
per minute. Find
(o) the values of 4 and K

B the temperature (to the nearest degree) of the object after
10 minutes.

) the time required (to the nearest minute) for the temperature
of the object to reach 21°C.

A stone is thrown at 20 ms™’ at an angle of 30° above the horizontal from the edge
of the top of a building 40 metres high.

@

(i)
(iii)

Derive equations for the vertical and horizontal displacement of the
stone in terms of time. Ignore air resistance, and assume that the
acceleration due to gravity is 10 ms™

How long after projection will the stone strike the ground?

Find the horizontal range of the flight.
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