13. (a) In Figure 3, the points P, H and K represent respectively the
complex number z = x + iy and the real numbers h and k.
)7
X P(x,y)
Figure 3
+ X
K(k, 0) 0 H(h, 0)
If P lies on the circle with HK as diameter, show that the real
part of (£ ::) is 0.
z (5 marks)
(b) z, and z, are the roots of x?~2x+2=0, where
—n < argz, <argz, <7 . a and B are the roots of
x2 + 2fx — 4 = 0, where ¢ is a real number.
(i) Find z, and 2z, .
(ii) Show that o« and B are real and distinct and that they have
opposite signs.
Gif) Show that 21 _% = (1)l -f)rl1s (@ = B) ,nd
z, — B (1-p)?%+1
obtain a similar expression for 2%,
z, - B
(iv) Suppose o« > f and «,fB,z; ,z, are represented
respectively by the points 4 , B, C,D on the Argand
plane. In addition, C and D lie on the circle with AB
as diameter.
Show that (1 —a)(1 —B)+ 1 =0, and hence find the
value of .
(11 marks)
END OF PAPER
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SECTION A (42 marks)
Answer ALL questions in this section.

; 1o 2y
Find the constant term in the expansion of (1 + x) (l —}-) .

{5 marks)

—_—

2. Prove, by mathematical induction, that

1x2x3+2x3xd+.. . +tn(ntl)n+2) =n(nt DN+ 2)(nt3

4
for all positive integers n .
(5 marks)
2
3 Using the substitution u = 2x? + 1, evaluate / -——85-3——_—
’ 1] qui_{ 1
(5 marks)
4, (a) Find /cos2 2x dx .
(b) Using the result in (a), find /sin2 2x dx .
(5 marks)

S. Let y = 5sin@ — 12cos@ + 7 .

(a) Express y in the form rsin (6 —a)+p where r,a and p
are constants and 0° < o < 90° .
(b) Using the result in (), find the Jeast value of v .
(5 marks)

6. Find the general solution of 2cos28 + 5sin 6 — 3=0.
(5 marks)

28
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A straight line L, : y =mx + ¢, where m and ¢ are constants, makes
an angle of 45° with the line L, : 17x — 7y + 14 =0,

(a) Find the two values of m .

(b) If the distance from the point (1, 2) to L; is 5, and m takes the
greater of the two values obtained in (a), find the two values of ¢ .

(6 marks)

¥y
l..
y =sinx
t + - X
0 M .
2
_l"
Figure 1

Figure 1 shows the graph of y =sinx for 0 < x <7 .

(a) Copy Figure 1 into your answer book and sketch the graph of
y=sin2x for 0 <x <@ on the same figure.

Calculate the x-coordinates of the intersecting points of the two
-curves for 0 < x <7 .

(b) Find the area bounded by the two curves for 0 <x < 7w .
(6 marks)
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SECTION B (48 marks)
Answer any THREE questions from this section.
Each question carries 16 marks.

9. Let n be an integer greater than 1.

1

. dx
(a) Using the substitution x = tan @ , evaluate /D T a7

(4 marks)

(b) By differentiating with respect to x , show that

N S
(1 + x2)n—1

2 - 1 dx _ X .
/(1 +xx’)" l 2(n — 1)[/(1 +x3)" Q1 +xz)"—']

(4 marks)

2

- 1 _

. Y 1 X
() Using the identity v %7y Ty (1 +x2)"

show that

dx _ 2n-3 dx + . X .
(rx2y  2n-2f(1+x))"t 2(n-1) (1+x7)

(3 marks)
(d) Using the above resuits or otherwise, evaluate
1
; dx
o [ G
1
- dx
(i) /o TETEE .
(5 marks)
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10. Twocircles C; :x? +3p2 —6x -8y +21=0
and C, :x? +y? ~18x — 14y + 105 =0

intersect at 4 and B . C; is another circle passing through A4 , B
and the point (5, 6).

(a) Write down the equation of the family of circles passing through A

and B .
Hence find the equation of Cj3; and show that its centre lies on the
line y=x. (5 marks)

(b) Find the length and the equations of the two tangents from the origin
0 to 5. (7 marks)

(¢) P is the point {a, b) and M(x', y’) is the point dividing OP
in the ratio 1 : 2 .

Express a and b in terms of x' and y' .

If P is a variable point on Cj; , find the equation of the locus of M .
(4 marks)

11. (x¢ , Yo) is a point on the parabola y? = 8x where xo # 0.
(a) Find % .

Hence show that the equation of the tangent to the parabola at
(x0,¥0) is yoy = 4x +4x, . (4 marks)

(b) Using the result in (a), show that the equation of the tangent of slope

m to the parabolais y = mx + % .

(4 marks)

{c) Find the slopes of the two tangents from the point (-4, —2) to the
parabola. (2 marks)

(d) If the angle between the two tangents from the point (—12,a) to
the parabola is 45° , find a . (6 marks)

.CE- _
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12.

15cm

Figure 2(a)

In Figure 2(a), ABC is a triangular piece of paper. P is the point on
AB such that CP bisects LACB. LACP = 0, AC=3cm,BC= I5cm

and CP=4cm .

(a) By considering the areas of AABC, AAPC and ABPC , show that

cos =4
5

(5 marks)

(b) AABC is folded along CP so that the planes APC and BPC are

perpendicular as shown in Figure 2(b). A" and B’ are respectively
the feet of the perpendiculars from 4 and B to CP and CP
produced. A ’

() Find A4', BB and A'B’

(i) Find the distance between A

89-CE-A MATHS 11-6

and B .

Figure 2(b)

(6 marks)

32
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(c) The paper is further folded P ¢

along CP until CA lies
along CB as shown in
Figure 2(c). Find LAPB.
(5 marks)
Fi 2(c
5 gure 2(c)
The slope, at any point (x, y), of a curve C is given by

%1 = —4x + k , where k is a constant. The curve passes through the

x

origin and the point (5, 10).

(a) Find the value of & and the equation of the curve C. (4 marks)

(b) Find the area of the region bounded by the curve C and the x-axis.
(3 marks)

(¢) In Figure 3, P(a, b) is a point on the curve C . The area of the
region bounded by the curve and the chord OP (the shaded region

in the figure) is -é the area obtained in (b).

T P(a, b)

Curve C

Figure 3

g \

(i) Find the value of 4.

(i) If the shaded region is revolved about the x-axis, find the
volume of the solid generated. (9 marks)

END OF PAPER




1989

Additional Mathematics I

1.  sin5x + 5xcosSx
10 cos 5x — 25x sin 5x

10 cos 5x

2. () ;:—’ [(4k + 1)i + (3 - K}

9

® ¢

3 11 -1 1
(2’8)" ( 7’ 8)
3x-4y-1=0
3x-dp+1=0

. N tanx
@ 1+ 2tan?x
() 0615

5. (-1t -(+S)x+t(r-1)=0

T>r> -1

6. p=5, q=-2
p=-5,4q=12
S-2i, ~5+2i

8. -4, 8
9. @ @ OM=ia+b)
5‘=%.

(i) OK = %x. +(1-2)b

®) ) OM=7i+4j

—

DB = -2i + 8j

(i) 18, 743°

i0.

()

@)

®)

©

@

@

(b)

i

8

FiL]

(0]
(i)

(if)

@
(ii)

i) ¢ =3-Nat@-1@w+D

W

@
(i)

@)

@
(i)
@
@ii)

(iv)

b = %(—m + 4j)

AK = %(—171 + 4§)

m3

S = (2~ 4x?)r? + anr

1
27— 1

r=

1) 015< 1
M ! r<2n~1

1
2 <r<025
( ) 27 - r

Smallest value of § = 1.07
p? - 2q

-p(p* = 39)

5
<3
P<3

T=kya* +x? + (3a—x)

/3 +3)
1<k<>@
1<kg¥0
2++/3)a
V3a

zy =1+

221~

[(1-a)(1=p)+ 1] + (- a)i

(1-87%+1

t=1

1989

Additional Mathematics If

1 479
» %
4. ()
(v)
5. ()
(b)

Lyt Llgnax+o
2 8

Ly _Llgnax+e
2 8

¥y = 13sin(0 - 674°) + 7

-6

6. 180k° + (-1)F145°

180k

7. (a)

()

L C))

(b)

9. (a)

(d)

(b

©

° 4 (=¥ o0
S5
12 5
7, -2
6
o, n, I
3
21
2
I
4
@ w2
]

iy L(3r+8)

©

d)

(b)

(c)
(a)

()
(c)

dy - 4
dx ¥y
"

2
£2
0} %cm, 9em ,
(i) 133cm
83.3°
12
po=-2x? + 12x
72
@ 3
() 1944

x? 4 p? — 6x - 8y + 21 + k(x? + y? — 18x ~ 14y + 105) = o

x2+y? - 10x - 10y +49 =0

9x? + 9p? ~ 30x — 30y + 49 = 0





