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1. Use the binomial theorem to expand

J(8 = 3x)?

in ascending powers of x, up to and including the term in x°, fully simplifying each term.
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2. (a) Express ! in partial fractions.
(2x + 3)(3x + 2) (3)
(b) Hence find, in the form y = f(x), the general solution of the differential equation
y g q
dy
2x+3)3x+2)— =5y x>0,y>0
dr ®)
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3. Using the substitution u = 1 + tanx, find the exact value of

E 1
2 - dx
o, €0S” X + sinxcosx
(6)
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Question 3 continued
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A 3xcm

xcm
Figure 1

Figure 1 shows a right triangular prism. The cross-section is an equilateral triangle with
side xcm and the length of the prism is 3xcm, with x > 2

Given that the cross-sectional area of the prism is changing at a rate of (2 —x) cm?s™!

(a) find, in terms of x, an expression for —
dr @)

(b) find the rate of decrease of the volume of the prism when x = 2.05

“4)
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Question 4 continued
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5.
) A
C
R
>
N
Figure 2 Figure 3
Figure 2 shows the design for a logo of a fishing club. The design is made up of a shaded
region R inside a circle of radius 3
The region R is the area between the x-axis and the curve C shown in Figure 3.
The curve C is defined by the parametric equations
x=4sin’t  y=3sin3t ogzgg
(a) Prove that
sin3t = 3sint — 4sin’ ¢

3

(b) Using algebraic integration find, to 3 significant figures, the percentage of the circle
that is shaded as part of the logo.
®
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Question 5 continued

Leave )
blank

12

S 6 4 6 1 6 A 0 1 2 2 4

A
XX T
Som

4

28
D% roe o8
SR

ZRLRRLS

® %

VTN
RRRXXKS

X

XX
<t
et

[9%%7e:
SRS
poes

55

%R
KRS



S WWW.igexams.com

N
Leave
blank

Question 5 continued
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(Total for Question 5 is 11 marks)
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%
6. Relative to a fixed origin O, the points 4 and B have position vectors OA4 =
13
% .
and OB = | -3 | respectively.
4

The line /, has equation

2
%
r=04 +1]|1
3
and the line /, has equation
10
ﬁ
r=0B +u| -5
1

where A and u are scalar parameters.

(a) Show that/ and /, intersect at a point X, and find the coordinates of X.

(b) Find the coordinates of the point P such that XAPB is a parallelogram.

(¢) Show that X4PB is a rhombus.

(d) Prove by contradiction that XAPB is not a square.

5
12

(6)

2)

2)

A3)

N
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Question 6 continued
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(Total for Question 6 is 13 marks)
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7.

(a) Use integration by parts to show that

e™*(sin 2x + cos2x)
7 +c

Jezx cos2xdx =

where c is an arbitrary constant.

C))

Figure 4
Figure 4 shows a sketch of part of the curve with equation y = f(x) where
f(x) = e*cosx

The finite region R, shown shaded in Figure 4, is bounded by the curve, the
positive y-axis and the positive x-axis.

The region R is rotated through 27 radians about the x-axis to form a solid of revolution.

(b) Using the result from part (a), find the exact volume of the solid formed.
(6)

~
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(Total for Question 7 is 11 marks)
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Leave A
blank
8. The curve C has equation
Ile + 5xy? =1 + 5x?
The point P(2,1) lies on C.
(a) Show that at P, % =-2
)
(b) Find the exact coordinates of the points where the normal to C at P crosses the
curve C again.
®)
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Question 8 continued

(Total for Question 8 is 13 marks)
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