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I nstructions and I nformation
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algebra, differentiation and/ or integration.
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Mathematical formulae and statistical tables are available.
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1 Express
23 + X X—2
2 X 2 _
X“—4 2X°—-5x-3
asasinglefraction in its simplest form. (5)

2. (a) Provethat, for cosx#0,
Sin 2x — tan X = tan X cos 2X. )
(b) Hence, or otherwise, solve the equation

sin 2x — tan X = 2 cos 2X,

for xintheinterval 0<x < 180°. (5)
3. f(x) =x*+5x—2secx, xe R, —Z<x<Z.
(@ Show that the equation f(x) =0 hasaroot intheinterval [1, 1.5]. 2

A more accurate estimate of thisroot isto be found using iterations of the form

Xn+1 = arccos g(x,).

(b) Find asuitable form for g(x) and use this formulawith xo = 1.25 to find
X1, X2, X3 and X4. Give the value of x4 to 3 decimal places. (6)

The curve y=1f(x) hasastationary point at P.

(c) Show that the x-coordinate of P is 1.0535 correct to 5 significant figures. 3

4. (a) Differentiate each of the following with respect to x and simplify your answers.

()  +1-cosx
i) xInx (6)
(b) Given that
=
find and simplify an expression for % intermsof y. )
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5. (a) Express /3sing+cosé intheform Rsin (6 + ) where R>0

and O<a<Z. (4)

(b) State the maximum value of J3sin @ +cosé and the smallest positive
value of @ for which this maximum value occurs. 3

(c) Solvetheequation
J3sin@ +cos@ + /3 =0,

for @ intheinterval —n < @ <m, giving your answersin terms of . )

6. Thefunctionf isdefined by

fx)=3-x, xe R, x=0.

(@) Statetherangeof f. (1)
(b) Sketchthegraphsof y=f(x) and y=f (x) onthe same diagram. 3
(c) Find an expression for f ~(x) and state its domain. (4)

The function g is defined by

9(x) = 3%8)( xe R, x#3.
(d) Evaluatefg(-3). 2
(© Solvethe equation

f 709 = 99 (3)

Turn over
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Figurel
Figure 1 shows a graph of the temperature of aroom, T °C, at timet minutes.

The temperature is controlled by a thermostat such that when the temperature fals
to 12°C, a heater isturned on until the temperature reaches 18°C. The room then
cools until the temperature again fallsto 12°C.

Fortintheinterval 10<t<60, Tisgiven by
T=5+Ae",
where A and k are constants.
Giventhat T=18 when t=10 andthat T =12 when t = 60,
(@ showthat k=0.0124 to 3 significant figures and find the value of A, (6)
(b) find the rate at which the temperature of the room is decreasing when t = 20. 4)

The temperature again reaches 18°C when t =70 and thegraphfor 70<t <120 isa
trandation of the graph for 10 <t < 60.

(c) Find thevaue of the constant B such that for 70 <t <120

T=5+Be™, (3)
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