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1 Solvetheinequality [2x+1|>|x—1]. [5]
2 (i) Provetheidentity
sin(x+30°) + (v/3) cos(x + 30°) = 2cosX ,
where x is measured in degrees. [4]
[2]

(ii) Hence express cosl15° insurd form.

3 Thesequence defined by theiterative formula
X1 = V(17-5%,),

with X, =2, convergesto « .

(i) Usetheiterative formulato find o correct to 2 decimal places. Y ou should show the result of each

iteration. [3]
(if) Find acubic equation of the form
x> +cx+d=0
which has o asaroot. 2]
(iii) Doesthis cubic equation have any other real roots? Justify your answer. [2]
4
The diagram shows the curve
1
y=—F—1—"7="
V(4x +1)
Theregion R (shaded in the diagram) is enclosed by the curve, the axes and theline x=2.
(i) Show that the exact area of Ris 1. [4]
[4]

(i) Theregion Risrotated completely about the x-axis. Find the exact volume of the solid formed.
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At timet minutes after an oven is switched on, its temperature #°C isgiven by

6 = 200—180e % .

(i) Statethe value which the oven’s temperature approaches after along time.

(ii) Find thetime taken for the oven’s temperature to reach 150°C .

[1]
(3]

(itf) Find the rate at which the temperature is increasing at the instant when the temperature reaches

150°C.

The function f is defined by

fix1+vx forx>0.

(i) State the domain and range of the inverse function f 2.
(i) Find an expression for f %(x) .

(iii) By considering thegraphsof y=f(x) and y=f(x), show that the solution to the equation
f(x) = (%)

is x=1(3+V5).

(i) Writedown the formulafor tan2x intermsof tanx.

(ii) By letting tanx =t , show that the equation
4tan2x + 3cot xsec? x =0
becomes

34 -8t2 -3=0.

(iif) Hencefind all the solutions of the equation

4tan2x+ 3cot xsec® x = 0

whichlieintheinterval 0< x< 2r.

[4]

[2]
[2]

[4]

[1]

[4]

[4]
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The diagram shows the curve y = (Inx)?.
(i) Find ¥ and ﬂ [4]
dx dx?
(i) The point P on the curve is the point at which the gradient takes its maximum value. Show that the
tangent at P passes through the point (0, -1) . [6]
y
A
a
0 .

—da

The diagram shows the curve y = tan™! x and its asymptotes y =+a.
(i) Statetheexact value of a. [1]

(if) Find the value of x for which tan‘1x=%a. [2]

The equation of another curveis y=2tan*(x—1).

(iii) Sketch this curve on a copy of the diagram, and state the equations of its asymptotesintermsof a. [3]

(iv) Verify by calculation that the value of x at the point of intersection of the two curves is 1.54, correct
to 2 decimal places. [2]

2
Another curve (which you are not asked to sketch) has equation y = (tan‘l x) :

1 2
(v) Use Simpson’'srule, with 4 strips, to find an approximate value for f (tan‘l x) dx . [3]
0
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