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(a) Sketch the graphs of y =3e* and y = x +30n the same diagram. Indicate

clearly the coordinates of the points of intersection between the 2 graphs.

Solve the inequality 3e* > x+3.

(b) Hence find j_zz‘sex - x—3‘ dx, giving your answer in an exact form.

(i) Find i(es"‘_lxx/l—xz).
dx
esin’lx

V1-x?

(i) Hence using integration by parts, findjx dx.
The curve C has parametric equations

x:2t—1
t

2

y=2t+%, teR,t=0.

The point P on the curve has parameter t=1.

(i) Find the equation of tangent and normal to C at the point P.

(if) The tangent at P meets the y-axis at B. The normal at P meets the x-axis at
A. If O is the origin, find the area of the quadrilateral OAPB.

A sequence is such that u, = 2-and u, =u.;+n’ +(%j for n>1.

2(n+1)2
4

- n
(@) ltisgiventhat Y r®=
)3

for u_interms of n.

r=9

n r+2
(b) Hence, using the formula of u, found in (a), find Z[(r+2)3+(%j J

exactly.

. By considering ) (u, —u,_,) , find a formula
=1
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(a) Itis giventhat a, b and ¢ are non-zero vectors.
If |a+b|=|a—b]|, show that the two vectors a and b are perpendicular to

each other.
(b) (1) Explain why the result of

ax(b+c)+bx(c+a)+cx(a+b)
IS a vector.

(i) Simplify ax(b+c)+bx(c+a)+cx(a+b).Show your workings clearly.

(i) The variables x and y are related by
(x+y)%+ky:2 and y=1at x=0,
X

2 2
where k is a constant. Show that (x + y)d—¥+ @+ k)d—y+ (d_yj =0.
dx dx \dx

1

sin? [2x+”)
2

If the coefficient of x* in the expansion of g(x) is equal to twice the

(if) Given that x is small, find the series expansion of g(x) = in

ascending powers of X, up to and including the termin x°.

coefficient of x° in the Maclaurin series for y in (i), find the value of k.
(iii) By further differentiation of the-result found in (i), and taking k =1, find the

Maclaurin series for y, up to and including the term in x*.

(a) State a sequence of transformations that will transform the curve with
equation y?— x% =1onto thecurve with equation

9y? —54y —x2—2x+79=0.

(b) Accurve C has equation
9y? 54y —x? —2x+79=0.

(i) For real values x, use a non-graphical method to determine that y cannot
lie between a and b, where a and b are exact real constants to be
determined.

(i1) Sketch the curve C, indicating clearly the equations of all asymptotes
and the coordinates of the turning points.

(iii) By adding a suitable curve, determine the number of real roots of the
equation,

2 2 2 5
9| (x+1)" +3] ~54| (x+1)" +3]-x? ~2x+79-0.
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The functions f and g are defined by
f :xr—>‘4+2x—x2‘, xeR, x>3.5,
g: x> 4+e®, xeR, x>-1,
where a > 0.
() Find f*(x) and state its domain.

(b) Find the value of x for which f~*(x) =f(X).
(c) Show that the composite function fg exists and express the exact range of fg in the
form of A+Be ?+Ce??, where A, B and Care real constants.

9 ¢

(d) Without the use of a graphing calculator, solve the inequality — G
XS —2X~=

Leave your answer in exact form.

(a) The complex numbers z, and z, are given by

1+i T\ . (7
zl=ﬁ and z, =cos(ZJ+|sm(zj.

(i) Find z +z, in the form re'’.; where.r is an exact real constant in

trigonometric form such that.r > 0, and @ is in the form kz where k is
an exact real constant such that ~1<k <1.

(if) Findalso z, +7, inthe form x+iy, where x and y are exact real constant.

Hence show that tan (%j —1+4/2.

(b) The complex number w is given by w=cosé#+ising, where 0< 0 < %

(i) Show that 1—w* =—-2iwsiné.
(ii) Hence find the modulus and argument of 1—Ww?* in terms of 4.
1-w?

(iii) Given that ( -
Iw*

j is real and negative and that 6 = % find the three

smallest positive integer values of n.
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A rice retailer pledges to donate a bowl of rice for every kilometre run by

participants in a service-learning project. Donations will be made in complete

bowls, based on the cumulative distance each individual ran by the end of the 28-

day period. Distances ran by multiple individuals will not be combined. For

example, if person A runs 18.8 km and person B runs 11.2 km, the retailer will
donate a total of 29 bowls. Two such participants, athlete A and B, will each
accumulate the distance they run for a total of 28 days via a plan each devised.
« Athlete A plans to run 5 km on the first day and then increase the distance
by a fixed 0.65 km more than the previous-day.
 Athlete B plans to run 7 km on the first day and then increase the distance
by 4% more than the previous day.

(a) Determine the least number of days required for the cumulative distance of
athlete A to exceed that of athlete B.

(b) How many bowls of rice will both athletes contribute, in total, at the end of
the 28-day period?

(c) Suppose athlete A plans to cover at least 400 km. by the end of the 28-day
period, what is the minimum distance he should run in day 1 if the plan to
increase by 0.65 km more than the previous day remains the same. Give your
answer to‘the nearest metres.

(d) On days where the distance athlete B.is supposed to run exceeds 10 km based
on his own plan, he will limit it to exactly 10 km instead. Given this change,

how many bowls of rice will he contribute at the end of the 28-day period?
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In a large town, the number of people infected by a particular virus t days after
the virus was first discovered is x. It is assumed that the rate of infection is
proportional to x. Initially there are 5 people who are infected by the virus, and
there are 5120 people who are infected by the virus 30 days after the virus was
first discovered.

t
(i) Show that x=5(2)°.

A cure and vaccine for the virus were discovered and administered to the
population 30 days after the virus was discovered. Individuals who were cured
are not at risk of reinfection. The number of people infected by the virus p days

after the cure and vaccine were administered is represented by y. It is believed
that the new rate of infection from then-on is proportional to 6400y.<y?.
It is given that 30 days after the cure or vaccine was administered, 3200 people
remain infected with the virus.

6400

(it) Show that y =
s 2857

, Where H is a constant to be determined.

(iii) By finding the number of people in the town that will be infected by the virus
in the long term, comment on the effectiveness of the cure and vaccine

administered.
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