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r

1. (a) Find the first 4 terms of the binomial expansion, in ascending powers of x, of

1
(8-3x)3  |x <§

giving each coefficient as a simplified fraction.

2
(b) Use the answer from part (a) with x = 3 to find a rational approximation to 6

(4)

(2)
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

The curve C, has equation
y=x'+10x>+8 xeR
The curve C, has equation
y=2x"-7 xeR

Use algebra to prove by contradiction that C, and C, do not intersect.

(4)
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Figure 1
Figure 1 shows a sketch of the curve C with parametric equations
x = 3sin’0 y =1+ cos20 ~T<o<rt
2 2
(@) Show that
gy = k cosec® 0+0 :;
CIX é?u

where Kk is a constant to be found.

©)
The point P lies on C where 6 = %
(b) Find the equation of the tangent to C at P, giving your answer in the
form ax + by + ¢ = 0 where a, b and c are integers.
©)
(c) Show that C has Cartesian equation
8x' =9(2-y)  -g<x<g
where q is a constant to be found.
®3)

<

=

% 1988
KoL
/]

.
%5

Poss
% &
poog-tols

o~
o0
A

55

0955

NN OO O mom
P 7 6 1.8 9 A 0 6 3 2



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

o
R R XSS
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

RS EIRE
CXELRS

A SRRRHALS

K
QS
~

=)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S
SRR
25
&
oo

<
ot
2%

!

=
U8 crnd e’
s
00 = % fg%S

2
S ONRI N
SRS IRS
SRERRRKK io%s

0%
X XA]
KRR
RN
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

4 N\
Question 3 continued
\, J
7
“mm V) T Y R0 01 .
P76 18 9 A0 7 3 2 Turn over

PMT



7

Question 3 continued
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Figure 2
Figure 2 shows a sketch of the curve C with equation
3x2 42y —4xy+8 —11=0

The point P has coordinates (1, 2).
(@) Verify that P lies on C.

(b) Find 3_)/ in terms of x and y.
X

The normal to C at P crosses the x-axis at a point Q.

(c) Find the x coordinate of Q, giving your answer in the form a + bIn2 where a and b
are integers.

1)

()

(3)

J
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Question 4 continued
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30cm

Figure 3

Figure 3 shows a container in the shape of a hollow, inverted, right circular cone.
The height of the container is 30 cm and the radius is 12 cm, as shown in Figure 3.
The container is initially empty when water starts flowing into it.

When the height of water is hcm, the surface of the water has radius rcm and the
volume of water is Vcm®

(@) Show that

B Arh®
75

V

[The volume V of a right circular cone with vertical height h and base radius r is

given by the formula V = %m’zh]

(2)
Given that water flows into the container at a constant rate of 2zcm®s™

(b) find, in cms™, the rate at which h is changing, exactly 1.5 minutes after water starts
flowing into the container.

(4)
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~

6. Use the substitution u = +/x> +1 to show that

where k and A are constants to be found and c is an arbitrary constant.

(5)
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4 )
7.
Y 4
R
o/ 1 4 X
Figure 4
Figure 4 shows a sketch of part of the curve with equation
= ﬂ x> -2
x+2
(@) Show that
x-1_,, B
x+2 x+2
where A and B are constants to be found.
)
The finite region R, shown shaded in Figure 4, is bounded by the curve, the line with
equation x = 4, the x-axis and the line with equation x =1
This region is rotated through 2z radians about the x-axis to form a solid of revolution.
(b) Use the answer to part (a) and algebraic integration to find the exact volume of the
solid generated, giving your answer in the form
z(p+qln2)
where p and q are rational constants.
(6)
G J
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4 )
8. Relative to a fixed origin O
» the point A has coordinates (10, 5, —4)
» the point B has coordinates (-6, 4, —1)
The straight line I, passes through A and B.
(a) Find a vector equation for |,
)
The line I, has equation
3 3
r=|\pl|+ul -4
q 1
where p and q are constants and x is a scalar parameter.
Given that I, and I, intersect at B,
(b) find the value of p and the value of g.
®3)
The acute angle between | and L, is
(c) Find the exact value of cosé
@)
Given that the point C lies on I, such that AC is perpendicular to |,
(d) find the exact length of AC, giving your answer as a surd.
(@)
\ y,
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9. (a) Express ———— in partial fractions. S
doededoteds

X(2Xx — RRGHLS

(2) @)

The height above ground, h metres, of a carriage on a fairground ride is modelled by the
differential equation

ilﬁ-=-—1—h(2h-—1)cos L
dr 50 10

where t seconds is the time after the start of the ride.
Given that, at the start of the ride, the carriage is 2.5m above ground,

(b) solve the differential equation to show that, according to the model,

where Kk is a constant to be found.

(6)
(c) Hence find, according to the model, the time taken for the carriage to reach its
maximum height above ground for the 3rd time. B
Give your answer to the nearest second. ik
(Solutions relying entirely on calculator technology are not acceptable.)
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10.

Figure 5

Figure 5 shows a sketch of the curve with parametric equations

. - T
x =37 y =sinzsin2s 0<t<5

The region R, shown shaded in Figure 5, is bounded by the curve and the x-axis.

(@) Show that the area of R is

2 .
k| “tsin’tcoszds
0

where K is a constant to be found.

(b) Hence, using algebraic integration, find the exact area of R, giving your answer in
the form

pr+q

where p and g are constants.

3)

(5)
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