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Express

X 1

x2—-9 x2—4x+3

as a single fraction in its simplest form.

(6)
The function f is given by
f: x > e2¥ 3, xeR.
(a) Find the exact value of ff(0). 2
(b) Find an expression for =1 (). 3)
(c¢) Write down the domain of f~!. )
Given that
x=1In (y2 +4),
dy y 2
how that — = = + —.
show tha = 2 + y 6)
f(x) =Inx —3x + 5, x>0
(a) Show that there is a root « of f(x) = O in the interval [1, 2]. @
The root « is to be estimated using the iterative formula
1
Xpn4l = 3 (Inx, +5), xo=2.
(b) Calculate the values of x, x, x3 and x4 giving your answers to 4 significant figures. 3
(c) Prove that o is 1.876, to 4 significant figures. 2
(a) Given that tan x + sin 2x, find the value of dy t 7
a) Giv = tan x + sin 2x, e valu —atx = —.
Y dx 4 )
(b) Find the equation of the tangent to the curve at the point where x = % 3)
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6. (a) Prove that

2tan O

in20 =——.
s 1+ tan20 @)

(b) Hence solve the equation

T
tan6(4 —tan@) =1, O<0<§. 5)

7. YA
Figure 1
A
__//
-1 0 1 2 3 4 5 X

Figure 1 shows a sketch of the curve with the equation y = f(x), x € R.
The curve has a maximum point at (3, —1) and meets the y-axis at the point A (0, 0.125).
The lines x = 2, x = 4 and the x axis are asymptotes to the curve as shown in Fig. 1.

On a separate diagram sketch the graphs of

(a) y = A (x)] )

b) y="1(x+3) @)

In each case show clearly
(i) the coordinates of any points at which the curve has a maximum or minimum point,
(i) how the curve approaches the asymptotes of the curve,

(i11) the coordinates of A.
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8. (a) On the same pair of axes sketch the graphs of

(©)
y=|x—al and y=2a—|x—a|l wherea > 0. Label the graphs clearly. ) K
(b) Write down the coordinates of the points of intersection of the two graphs. 2
(c) Find the area of the quadrilateral formed. 3)
9. (a) Express cosf +2sinf in the form Rcos(f — «), where R > 0 and 0 < o < z.
Give the values of R and o to 3 significant figures. @)

(b) Find the maximum and minimum values of cos 6 + 2 sin 6 and the smallest possible value
for 8 for which the maximum occurs. @)

The depth d metres, of water in a lake is modelled using the equation

d=15+cos (L) +2sin (ZL), 0<r <24
= C0812+Sln12,_<,

where t hours is the number of hours after 1200.

(c) Calculate the maximum depth of water predicted by this model and the value of ¢ when
this maximum occurs. @)

(d) Calculate the depth of the water at 1200. )

(e) Calculate, to the nearest half hour, the time in the evening when the depth of the water
is 15 metres. @)

END TOTAL 75 MARKS
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