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This paper must be answered in English ‘B

Answer ALL questions in Section A and any
THREE questions in Section B.

All working must be clearly shown.

Unless  otherwise specified in a  question,
numerical answers must be given in exact value.

91-CE-A MATHS 1I-1 62

Section A (42 marks)

Answer ALL questions in this section.

Given that (1 + x + ax®)® = 1 + 8x + kx? + k,x* + terms involving
higher powers of x.

(a) Express k; and k, in terms of a.
(b) If Kk, =4, find the value of 4.

Hence find the value of k.

(5 marks)
il
2
Evaluate I (sin x + cos x)*dx.
0
(5 marks)
Find the general solution of
cos46 + cos20 = cosO.
(5 marks)

A family of straight lines is given by the equation
Q-bHx+ 1 +2y-@4 +3b =0,
where k is any constant.
Find equations of the two lines in the family whose distances from the origin

are equal to 1.
(5 marks)
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The slope at any point (x, ¥) of a curve C is given by

Yoo
ax

and C passes through the point (1, 0).

(a) Find an equation of C.

() Find the area of the finite region bounded by C and the x-axis.
(7 marks)

B
V b*d(\
4 cm A Figure 1

In Figure 1, PABCD is a right pyramid with a square base of sides of

length 4 cm. / PAB = 60°. Find, correct to the nearest 0.1 degree,

(a) the angle between the plane PAB and the base ABCD ,

(b) the angle between the planes PAB and PAD .

(7 marks)
(a) Prove, by mathematical induction, that
12+22 4+ .-+ 0= —;—n (n+1) 2n+1)
for all positive integers n.
(b) Using the formula in (a), find the sum
I x2+2x%x3+:.--+nm+1).
(8 marks)
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Section B (48 marks)

Answer any THREE questions in this section.

Each question carries 16 marks.

8. (a) Given that tanx = ktany.
) Show that sin (x +y) = (k + 1) cosx siny.
(ii) Hence show that
(k+ Dsin(x—-y) =k~ 1)sin(x +y).
(6 marks)
(b) Given that
tan (0 + 10°) = k tan (0 - 20°)
has solutions in 0 .
o) Show that  sin (26 - 10°) = —£*1
2(k-1)
(i) Hence find the range of possible values of k .
(7 marks)
©) Find the general solution of
tan (6 + 10°) = -2tan (0 - 20°),
giving the answer correct to the nearest 0.1 degree.
(3 marks)
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L is a straight line which passes through point A1, 2) and makes an
angle © with the positive x-axis. P(x, y) isa point on L such that
AP = s, as shown in Figure 2 (a).

Y
A

(a) Write down the coordinates of P

in terms of § and 6 .
(2 marks)

Figure 2(a)

The circle € : x% + y2 - 6x - 10y + 30 = 0 cuts the line L at points
H and K (see Figure 2 (b)). Let AH =s;, AK =5,

(b) Show that s, and s, are y
the roots of the equation J C
s - (dcos® + 6sin@)s + 9 = 0. .
3 marks
( ) -
H
1 A4(1,2)
—- X
o Figure 2(b)
(c) Using the result of (b), show that
HK? = 48sinBcos® ~ 20cos’ 0.
(4 marks)
G))] Using the result of (c), find equations of the two tangents from the
point A to the circle C.
(7 marks)
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10. Given a hyperbola H:

E

Sy
T

and a straight line L:5x-4y = 0.

(a)

(b)

(©

1.

A and B are two points on H. The tangents to H at A and B are

parallel to L. Find the coordinates of A and B.
‘ (7 marks)

Let y = %x + ¢ be an equation of a straight line which cuts H

at two points P and . Find the coordinates of the mid-point of
PQ interms of c.
(4 marks)

A chord of H is parallel to L and M is its mid-point. Using
:he result of (b), find an equation of the locus of M. Sketch the
ocus.

(5 marks)
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Figure 3(a)

An object § is in the shape of the solid of revolution of the region bounded

by the curve x% = 4y and the line y = 4 revolved about the y-axis, as
shown in Figure 3 (a).

(@

Find the volume of S.

(3 marks)
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(b) It is given that if S is cut by a plane parallel to its top surface at
a distance h from O (see Figure 3 (a)), the mass of the part of
S below the plane is given by

h
/ x(16y - 3y dy, where 0 < h < 4.
0

@) Find the mass of S.

(ii) If the plane mentioned above cuts § into two parts of
equal volumes, find

1) the value of A,

(@A) the ratio of the mass of the lower part to that
of the upper part.

(9 marks)

(©
Figure 3(b)

In Figure 3(b), the shaded region is bounded by the curves
x? = 4y, x2 = 4(y + 1) and theline y = 4, where ¢ isa small
positive number. The solid of revolution of the shaded area
revolved about the y-axis represents a layer of paint coated on the
curved surface of S. Show that the volume of paint is

approximately equal to 167z,
(4 marks)
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12. Let m, n be positive integers.

(@ Giventhat” y = (1 + ™! (1 - " Find %.

Hence show that

(m+ l)/(l "0 -0)"d = (L+0)™' (A -0)" + n/(l + 0" (-0 dx.

(3 marks)

(b) Using the result of (a), show that

1
/ a+x)"(1 -x"d&x =

1 m

i
= : / a «xmt (-t an
-t (3 marks)

(c) Without using a binomial expansion, evaluate

1
/ A + x) dx.
-1 (2 marks)

(d) Using the substitution x = tan 0, show that

x4 N 4 1
/_4‘ cos~20 (1 tan 0) de =/ Qa+ 1)6 a - x)Z dx.
1

* cos®8 -

Hence, using the results of (b) and (c), evaluate

+ cos226 (1 9)*
/‘7 a _+ anb)” 44 (8 marks)

cos® 8

END OF PAPER
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