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(a) Differentiate the following.

,,

M) 5= [3]

(i) tan(x* —3x) [2]

(b) Use the substitution u = vx — 1 to integrate \"El— : [4]
(¢) Integrate ﬁ [2]
(a) Find the coefficient of x” in the expansion of (3 —2x)". [1]
(b) (i) Expand (1+3x)" as far as the term in x°. [3]
(ii) State the range of values of x for which your expansion is valid. [1]

A student suggests the following check to determine whether the expansion obtained in
part (b)(i) may be correct.

“Use the expansion to find an estimate for v/ 103, correct to five decimal places, and compare
this with the value of /103 given by your calculator.”

(iii) Showing your working, carry out this check on your expansion from part (b)(i). [3]

(a) A circle 1s defined by the parametric equations x =3+2cos6, y =—4+2sm6.
(i) Find a cartesian equation of the circle. 2]
(ii) Write down the centre and radius of the circle. 1]
(b) In this question you must show detailed reasoning.

The curve S is defined by the parametric equations x =4 cost, y = 2sint. The line L is a
tangent to S at the point given by t = %ﬂ’.

Find where the line L cuts the x-axis. [6]



A species of animal is to be introduced onto a remote island. Their food will consist only of
various plants that grow on the island A zoologist proposes two possible models for estimating the
population P after f years. The diagrams show these models as they apply to the first 20 years.
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(a) Without calenlation, describe briefly how the rate of growth of P will vary for the first 20
years, according to each of these two models. [1]

-
The equation of the curve for model A 1s P = 204 1000e 1m0 .

The equation of the curve for model B is P = 30+mm[| —e ?!
(b} Describe the behaviour of P that is predicted for ¢ = 20
(i) using model A, [1]

(ii) nsing model B. [1]

There is only a limited amount of food available on the island, and the zooclogist assumes that the
size of the population depends on the amount of food availlable and on no other external factors.

() State what is suggested about the long-term food supply by
(i) model A [1]

(ii) mode]l B. [1]
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For a cone with base radius . height / and slant height [, the following formulae are given.
Curved surface area. S = ar/
Volume, V' = +7r'h

A container is fo be designed in the shape of an inverted cone with no lid The base radius is #m
and the volume is F'm’®.

The area of the material to be used for the cone is 47m”.
(a) Show that I’ =1/ 16/ —r®. [4]
(b) Im this question vou must show detailed reasoning.

It is given that "has a maximum value for a certain value of 7.

Find the maximum value of I, giving your answer correct to 3 significant fipures. [5]

6 Shona makes the following claim.
“n 1s an even positive integer greater tham 2 — 2" — 1 is not prime™

Prove that Shona’s clamm 1s true. [4]

In this question vou must show detailed reasoning.

Use the substitution v = 6ix” +x to solve the equation 36x* + 123 +7x +x—2 =0. [5]

Total Marks for Question Set 3: 51 Marks
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