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1. (a) Express

X+4 3 2
2x2 +3x+1  2x+1

asasinglefraction in its smplest form. 3)

(b) Hence, find the values of x such that

xt4 2 _1 3)
2% +3x+1  2x+1  2°

2. (a) Prove, by counter-example, that the statement
“cosec @ —sin @ >0 for al valuesof @ intheinterval 0< 8 <n”
isfalse. (2
(b) Findthevauesof @ intheinterva 0< @ <m such that
cosec 8 —sSin @ =2,

giving your answers to 2 decimal places. (5

3.  Solve each equation, giving your answersin exact form.
(@ In(2x-3)=1 ©)

(b) 3e¥+5e¥=16 ©)

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

(@ In(3x-2) (2
6 2 ©
© xe& ©)
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(_31 2)

y=1(x)

(2! _4)

Figurel

Figure 1 showsthe curve y =f(x) which has a maximum point at (-3, 2) and a

minimum point at (2, —4).

(@ Showing the coordinates of any stationary points, sketch on separate diagrams

the graphs of
) y=f(x]),
(i) y=3f(2x).

(7)

(b) Write down the values of the constants a and b such that the curve with equation

y=a+f(x+b) hasaminimum point at the origin O.

2)

The function f is defined by
fX)=4-1In3x, xe R, x>0.
(@) Solvetheequation f(x) =0.

(b) Sketch the curve y =f(Xx).

(c)  Find an expression for the inverse function, f ~(x).

The function g is defined by

g =€e""% xe R.
(d) Show that

fg(x) =x+a-Inb,

where a and b are integers to be found.

2
2
3

3
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7. (a) Express 4sinx+ 3cosx intheform Rsin(x+ @) where R>0
and 0< < 2. 4)

(b) Statethe minimum value of 4sinx+ 3cosx and the smallest positive
value of x for which this minimum value occurs. 3

(c) Solvethe equation
4sin 26 +3cos 26 = 2,

for @ intheinterval 0< @ <m, giving your answersto 2 decimal places. (6)

8. Thecurve C hastheequation y= /x +e'~* x>0.
(@) Find an equation for the normal to the curve at the point (4, 3). (4)
The curve C has a stationary point with x-coordinate awhere 0.5< o< 1.
(b) Show that «isasolution of the equation
x=1[1+1In(8Vx)]. (3)
(c) Usetheiteration formula
Xn+1= 2[1+In (&/Z)L
with Xo =1 tofind xg, X, X3 and x4, giving the value of x4 to 3 decimal places. 3

(d) Show that your value for x4 isthe value of « correct to 3 decimal places. (2

() Another attempt to find o is made using the iteration formula

Xn+1= 4072,
with xo = 1. Describe the outcome of this attempt. (2

END
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