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FORMULAS FOR REFERENCE

sin (A B)=sin Acos Btcos Asin B sinA+sinB=2sinA+B A-B

cos
5
cos(A+ B) =cos Acos BT sin Asin B sinA—sinB=2cosA+BsinA;B
+ —_
tan(AiB)zM cosA+cosB=2cosA+BcosA B
1¥ tan A tan B

2sin Acos B =sin (4+B) +sin(4-B) | cos A—cos B = —2sin A;Bsm%

2cos Acos B =cos(A+ B)+cos(4A—-B)

2sin Asin B =cos(A— B)—cos(A4+ B)
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Section A (62 marks)
Answer ALL questions in this section.

1. Find Icoszada .
(3 marks)
. d 3 .
2. Find E——(x ) from first principles.
X .
(4 marks)
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a and B are the roots of the quadratic equation x2—5x+k=0 such
that | — #|=3. Find the value of k.

(4 marks)

Given that 3x? +3y? —2xy =12, find —32’— when x=2, y=0.
X

(4 marks)

Solve the inequality x2> [x].
(4 marks)

o Figure 1

In Figure 1, point P divides both line segments AB and OC in the
same ratio 3 : 1. Let ai=a, b?=b.

(a) Express OP intermsof a and b.

(b)  Express OC intermsof a and b.

Hence show that OA is parallel to BC.
(5 marks)
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Prove, by mathematical induction, that

1 2 3 n n+2
—_—t T e e =2 —
2 2% 23 2" 2"

for all positive integers n .
‘ (5 marks)

Given two lines L;:2x-3y+4=0 and L,:x+y-3=0.

(a) Write down the equation of the family of straight lines passing
through the point of intersection of L, and L,.

) Find the equations of two lines in the family in (a) such that the
distance from the origin to each line is 1.

(5 marks)

2,4

* Figure 2

0 / — > Xa"

In Figure 2, the curve C: y=x’and line L: y =4x-4 intersect at the
point (2, 4). Find the area of the shaded region bounded by C, L and

" the x-axis.

(5 marks)
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10. Given two acute angles « and £.
@  Showthat SRE*SnA _ . @t8y.
cosa+cos 2
(b) If 3sina—4cosa=4cosf-3sinf, find the value of
' tan (a + ) .
‘ (5 marks)
20
1+3i
11. Simplify the complex number (1 2’.) .
-2i
(5 marks)
12. Determine whether the expansion of (2x2 + —1—)9 consists of
X : .
%l (a) a constant term,
u
: (b) an x* term.
In each part, find the term if it exists.
(6 marks)
13. Let f(x)=2sinx—x for 0<x<x. Find the greatest and least values
of f(x). '
f
i (7 marks)
1
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Section B (48 marks)
Answer any FOUR questions in this section.
Each question carries 12 marks.

14.
Figure 3
In Figure 3, OAB is a triangle such that O4=3,OB=1 and
ZLAOB=120°. Cis a point on AB such that AC:CB=3:2. D isa
point on OC produced such that OD=4OC and 4B is perpendlcular to
AD. Let OA= a and OB=b.
(@ Find a-b.
(2 marks)
— 3k
) Show that 4D = (——1) a+ ——b
Hence find the value of %.
(6 marks)
(©) Determiné whether the triangles OCB and ACD are similar.
(4 marks)
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15.
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S(2s,s*) and T(2t,¢*) are two distinct points on the parabola
x? =4y, where s>¢. L; and L, are the tangents to the
parabola at S and T respectively.
(i) Find the equationof L;.

(it) If L, and L, meet at a point P(a, §), show that
{s +t=a
st=p

(iii) Given a line of slope 1. If this line makes equal angles
with L; and L,, show that sfr=1.

(9 marks)

Two tangents are drawn from a point R to the parabola x> =4y.
If the line x—y+4 =0 isan angle bisector of these two tangents,

find the coordinates of point R.
(3 marks)
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16. A and B are two points in an Argand diagram representing the
complex numbers 2z, =1 and 2z, =cos@+isin@ respectively, where

0<6<% . C is the point representing the complex number

Z3=2z,+2,.

(a) Sketch the quadrilateral OACB in an Argand diagram, where
O s the point representing the complex number 0. Mark an

angle in the diagram which is equal to 8. )

(4 marks) !

(b) Let z4=2,-2; .

()  Showthat “4=;( 29
Z4 1+cos@

Hence find arg(f—"—) .
Z3

(ii) Using (i), show that the diagonals of the quadrilateral
OACB are perpendicular to each other.
(8 marks)
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17. Let f(x)=—(x—a)’> +b, where a and b are real. Point P is the
vertex of the graph of y = f(x).

(a) Write down the coordinates of point P.

(1 mark)

(b) Let g(x) be a quadratic function such that the coefficient of
x2 is 1 and the vertex of the graph of y =g(x) is the point
QO(b, a) . It is given that the graph of y =f(x) passes through

point Q.

@

(i)
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Write down g(x) and show that the graph of
y =g(x) passes through point P.

Furthermore, the graph of y=f(x) touches the
x-axis. For each of the possible cases, sketch the
graphs of y=f(x) and y=g(x) in the same
diagram.

(11 marks)
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18. (a) R
0 Do
Figure 4
P
Figure 4 shows a tetrahedron OPQR with RO perpendicular to
the plane OPQ. Let 6 be the angle between the
planes RPQ and OPQ. Show that
Area of AOPQ = cosd .
Area of ARPQ
(4 marks)
®)
iil i Sun rays
Figure 5

In Figure 5, a pole of length 2 m is erected vertically at a point
E on the horizontal ground. A triangular board ABC of area
12 m? is supported by the pole such that side 4B touches the
ground and vertex C is fastened to the top of the pole.

/ AB=6m, BC=xm and CA=ym, where 6>x>y. The
sun rays are vertical and cast a shadow of the board on the
ground.
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(b) (continued)

)
(i)

2003-CE-A MATH-11

Find the area of the shadow.

Two other ways of supporting the board with the pole are
to fasten vertex 4 or B to the top of the pole with the
opposite side touching the ground. Among these three
ways, determine which one will give the largest shadow.

(8 marks)
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19.
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Figure 6

A water tank is formed by revolving the curve y = x?, where 0<sx<2,
about the y-axis (see Figure 6). Starting from time ¢ =0, water is pumped
into the tank at a constant rate of 27 cubic units per minute. Let the

volume and the depth of water (ineasured from the lowest point of the tank)
in the tank at time ¢ (in minutes) be ¥ cubic units and 4 units respectively.

(@)

(®)

(c)

@

Express V interms of 4.

Hence show that it takes 4 minutes to fill up the tank.
(5 marks)

Show that gf’— = —2— .
de +h

(3 marks)

* Which of the sketches in Figure 7 best describes the relation

between h and ¢? Explain your answer.
(2 marks)

An engineer decides to modify the tank by laying cement on the
upper part of its interior wall, so that the interior of the tank
becomes cylindrical in shape for y>2 as shown in Figure 8.
Water is pumped into the empty new tank at a constant rate of 27z

cubic units per minute until it is full. On Page 12, sketch the graph
of h against 7 for the new tank in the same sketch you chose in

©).
(2 marks)
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If you attempt Question 19, fill in the first three boxes above and tie this

sheet to your answer book.
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END OF PAPER
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