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(i) Write down f3 (x) xn= 77- *‘ 3 V"‘“)‘

Find the maximum value of f3 (z).
For what values of n does f, () have a maximum value (as z varies)? A —Y o -
- -

[Note you are not being asked to calculate the value of this maximum ]

(i) Write down  (2) 3(' m-= Lyxx N
Caleulate f(f () and fi (1 (s (@) %\(%.(_ﬁ)) =4 Lqu.) x| =4t UHI)

Find an expression, simplified as much as possible, for
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where f, is applied k times. [Here k is a positive integer ] _ 441\ + 4 (,_\3 AN
(iii) Write down fa () 5

—— .
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f(R (R @) k 3 - )
where fy is applied k times, is a polynomial in z. What is the degree of this polynomial? 3“ (‘) = 4y (\'\'Ll-'\' St
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(i) Sketch y = (z — 1)” + 1 for the values —1 < z < 3 on the axes below and show on

your graph the area represented by the intégral 7 (1) - _— /
(i) Without explicitly calculating 1 (0) , explaim wh{ T(c)> ﬂ}u any value of ¢ / /

(iii) Calculate I (c) i N
(iv) What is the minimum value of I (c) (as ¢ varies)? = O - \/ - 2 3
(v) What is the maximum value of 7 (sin ) as 6 varies? .
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In the diagram below is sketched the circle with centre (1,1) and radius 1 and a line
L. The line L is tangential to the circle at Q; further L meets the y-axis at R and the
z-axis at P in such a way that the angle OPQ equals 8 where 0 < 8 < 7/2.
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(i) Show that the co-ordinates of Qare 2 61/4 6} # dos B (l‘ | -Cwe)
(1+5inf,14cosf), P |+%IT)«+ |+ '\f,, N - (14 wb) = ( -\mG)

and that the gradient of PQR is — tan 6.
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(i) Show that the co-ordinates of Q are 2¢0r
_
(145in6, 1+ cosh), >=l+L 41+ é‘-.
112 s
and that the gradient of PQR is — tan . a
— = 2
Write down the equation of the line PQR and so find the co-ordinates of P. 24
—_—

(i) The region bounded by the circle, the z-axis and PQ has area A (); the region
bounded by the circle, the y-axis and QR has area B (6). (See diagram.)

Explain why

A(6)=B(x/2-6) T) . 3T+
for any 8. —_— 2A ( )+ p/-
Caleulate A (v/4) / = L ('L(-ﬁ)
(iii) Show that ,L (L+l{ﬁ) *-
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In the figure below, E is the midpoint of the arc ABEC and the segment ED is
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perpendicular to the chord BC at D. If the length of the chord AB is I, and that of the

segment BD is I, determine the length of DC in terms of Iy, l5.

Let A, B and C be three points on a circle of radius 1.

1(sin(2ZABC) + sin(2£BCA)

(a) Show that the area of the triangle ABC equals + sin(2ZCAB))
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(b) Suppose that the magnitude of ZABC is fixed. Then show that the area of the triangle

ABC is maximized when ZBCA = ZCAB ™ '

(c) Hence or otherwise, show that the area of the triangle ABC is maximum when the

triangle is equilateral.
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A man standing at a point O finds that a balloon at a height h metres due east of him has
an angle of elevation 60°. He walks due north while the balloon moves north-west (45°
west of north) remaining at the same height. After he has walked 100 metres the balloon is

vertically above him. Then the value of h in metres is
() 50;

(8)50V3
(c) 100v/3;
100

(o) 3

ifz<1/2
ifz>1/2

and h(z) = f(g(x)). The derivative of hatz = 1/2
A) ise;

B)is el/2

C)isel/4;

D) does not exist.

Let ABC be aright angled triangle with BC = 3 and AC' = 4. Let D be a point on the

hypotenuse AB such that ZBCD = 30°. The length of CD is

= omCn(A-B) 4 SmC oo [B-(+E)]
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Let a be a positive number. Then
lim,, 0 [# g M‘W] equals

(A)0
(B) log, (1 + a)

(C) Liog.(1+a)
(D) none of these expressions.

Let f (n) be a function defined, for any integer n > 0, as follows:
1 ifn=0,
f)={ (f(n/2))* ifn>0andniseven,
2f(n—1) ifn>0andnis odd.
(i) What is the value of (5)?
The recursion depth of f (n) is defined to be the number of other integers m such that
the value of f (m) is caleulated whilst computing the value of f (1) . For example, the
recursion depth of f(4) is 3, because the values of f(2),f (1), and f (0) need to be
calculated on the way to computing the value of f (4).
(i1) What is the recursion depth of f (5)7
Now let g (n) be a function, defined for all integers n > 0, as follows:
0 ifn=0,
g(m)={ 1+g(n/2) ifn>0andniseven,
14+g(n—1) ifn>0andnisodd
(iii) What is g (5)?
(iv) What is g (2*), where k > 0 is an integer? Briefly explain your answer.
(v) What is g (2 +2*) where I > k > 0 are integers? Briefly explain your answer.

(vi) Explain briefly why the value of g (n) is equal to the recursion depth of f (n).



