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1 A renovation company wishes to obtain sand, stone and brick for construction work.
The company sends its requirements for sand, stone and brick, measured in units, to
three different suppliers, AngGui, BaBao and CaiTao. Their quotations are as follows:

2

Price per unit (§) | AngGui | BaBao CaiTao
Sand 15.00 11.00 12.00
Stone 10.50 17.30 13.00
Brick 8.10 7.00 10.00
Total price 205.2 229.4 208

(i)  Find the number of units of sand, stone and brick required by the company. [3]
(ii)  Another supplier, DaoBi, charged 10% lower per unit of sand, stone and brick
than the company that charges the lowest for each of the materials. Find the
total amount that the renovation company must pay if all the materials were
purchased from DaoBi, leaving your answers to the nearest cent. (2]
2 Find the general solution of the differential equation
d’y
COSeC x o =x. [3]
Find the equation of the solution curve whose tangent at the origin is parallel to the
line y=3x-5. [3]
3 i) Prove by induction that
n
r’ zlnz(n+1)2. (4]
r=l1 4
(ii)  The r™ term of a series is given by ln(2a’3) where a is a positive constant.
Show that the sum of the first n terms of the series is given by
ZIn(16a"""). 3]
4
4 The equation of a curve is given by
xy—2y° +4x> =66.
(i) Find the exact coordinates of the points on the curve where the tangent is
parallel to the y-axis. [4]
(ii)  Show that every line parallel to the x-axis cuts the curve at two distinct points.
(3]
1JC/2012/1C2 9740/01/S12



5 Sketch, on the same diagram, the graphs of y=In(2x+9) and y=+10—x" ,
including the coordinates of the points where the graphs cross the x-axis and the
equations of any asymptotes. [3]

Hence solve the inequality

In(2x+9) >+10—x*

and deduce the solution to the inequality In(2|x|+9) >~+/10—x" . [5]
6
A
Q
C

The above diagram shows a circle with radius r units and centre O. The points A and

B on the circle are such that OA=a , OB=b and ZAOB=120°. The point N divides
AB in the ratio A:1— A4 and ON is perpendicular to OB.

@) Show that ON = %(Za+b) and hence find the area of triangle OAN in the form

of k|a xb|, where k is a constant to be determined. [6]

(ii) It is given that the point C lies on the circle such that O, N and C are collinear.

By considering the length of ON, find OC interms of aand b . [2]
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7 (a)

(b)

If z=2(cos@+isind), where 0<6<%, label the points P, Q and §

. 4 4 .
representing the complex numbers z, —— and — respectively on an Argand
Z Z

diagram. (2]
It is given that PR is a diagonal of the rectangle PORS.

@) State, in terms of z, the complex number represented by the point R. [1]

(ii) Find, in terms of @, the area of the rectangle PQORS, leaving your
answer as a single trigonometric function. [2]

o
Show that 3+ 3¢’ = 6e 2 cosg , where 0< @< 7. [2]

a

NG

Hence find the exact values of a and 6 if 3+3e = (I+1). [3]

8 It is given that y=¢ " In(1-2x).

(i) Show that (1— 2x)% =—2e"" — y(1-2x) and hence show that

2

(1-20) 82 22 Y g 1 (3-2x) y . 3]
dx

(ii) Hence find the Maclaurin series for y up to and including the term in x’.  [4]
(iii)  Verify that the same result is obtained if the standard series expansions for e*
and In(1+ x) are used. [2]

9 A curve C has parametric equations

x=2cost+1, y=sint , 0<r<2x.

(i) Sketch C, indicating the coordinates of the intersections with the x-axis. [2]
(ii) Find the numerical value of the volume of revolution obtained when C is
rotated 180° about the x-axis. [3]
(iii) Find a cartesian equation of C. [1]
(iv) Describe a sequence of transformations that will transform the curve C into a

11C/2012/1C2

circle with radius 2 centred at the origin. [2]
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10 (a)
(b)

11 (a)
(b)
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5

The functions h and g are defined as follows:

g:ix>Ax—a, x=a,

h:ix— x"+a, x<0.
>i) Show that the composite function gh exists. [2]
(ii) Define gh in a similar form. [3]

The function f is defined by

1 T
—<Xx<T.

fix>——m,
1+2sinx 2

@) By using differentiation, show that f (x) increases as x increases.  [2]

(i)  Find f™'(x) stating the domain of f™'. [3]

The positive multiples of 5 are grouped into sets M; = {5}, M, = {10, 15},

M; = {20, 25, 30}, ..., where the set M,, has n elements.

@) Find the total number of elements in the first n sets and show that the
last element of M, is %n(n +1). [3]

(ii) Hence find the sum of all the elements in M,,,; in terms of n. [2]

David, a JC student is training for the 2.4 km run of his NAPFA fitness test on
the jogging track, where he has to run 6 rounds. The time taken for every

.23 . . . .
round is 20 of the time taken of his previous round as he gets more tired.

(i) If he takes 2 min 30 seconds to run the fourth round, find the time taken
for him to run 2.4km, leaving your answer to the nearest second. [3]

(ii) Tommy starts the 2.4 km run one minute after David started to run. For
Tommy, the time taken for every round is % of the time taken of his

previous round. If Tommy runs his first round in 1 min 50 seconds, will
he be able to complete the 2.4km rum before David? Give a reason for
your answer. [2]
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12 @)

(ii)

(iii)

(iv)
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On a single Argand diagram sketch the loci given by
@ |z-12-12i|=12,

(b) |iz—1-12i|=5. [4]

Hence, or otherwise, find the complex numbers z, and z, that satisfy both (a)

and (b). (4]
Given that z, and z, also satisfy |z -12- 12i| = |z —a —bi| . Find the real values
of a and b. (2]

Find the least possible value of arg(w—30-12i) given that w satisfy
|lw—12-12i| =12 and Re(w) 212.
(2]
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