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Figure 1

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

Figure 1 shows a sketch of the curve C with equation

10x
x—6

x#6

y:

and the line / with equation y =2x + 12

(a) Use algebra to determine the x coordinates of the points of intersection of C and /

(2)
(b) Determine the range of values of x for which
(i) 2x+12 > ;?"’6
(i) [2x+12] > 10x
x—6 )
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Question 1 continued

(Total for Question 1 is 6 marks)
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2. (a) Show that the differential equation

dy 2
x+2)— =3x"+6x— X #-2
( )dx y

can be written in the form

dy
+f = kx
] (x)y

where f is a function to be determined and k is a constant to be found.

(2)
Given that y=18 at x =4
(b) use the answer to part (a) to determine, in simplest form, the particular solution of
the differential equation.
Give the answer in the form y = g(x)
(6)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Given that when y = arcsin2x
d 1
2 oo(1-44) 2
dx

(a) show that

d’y _ Ax* + 8
dx’ (1 — 4x? )2

where A4 is a constant to be determined.

3

(b) Hence determine the Maclaurin series expansion for arcsin 2x in ascending powers
of x up to and including the term in x°

2
The Maclaurin series expansion for ¢" is given by

2 r

X X X
e =l+x+—+...+—+..
2 r!

(c) Use the Maclaurin series expansion for e and the answer to part (b) to show that,
for small values of x

e™arcsin2x = Cx + Dx* + Ex’

where C, D and E are constants to be determined.
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Question 3 continued
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(Total for Question 3 is 8 marks)
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b 4

Figure 2

Figure 2 shows an Argand diagram for complex numbers of the form z = x + iy.
The diagram is drawn accurately, although the scale is not shown on the axes.

Complex numbers that lie in the region R, shown shaded in Figure 2, satisfy all three of
the inequalities

|z—15-8i| <a
O0<arg(z+ 1)< b
|z+2i| > |z +ci

where a, b and c are real numbers.

(a) Determine the value of a, the value of b and the value of ¢

3)
Given that the complex number w lies in the region R,
(b) determine the exact range of possible values of | w |
3)
(c) determine the minimum value of arg w, giving the answer in radians to 3
significant figures.
(2)
) VA A 00O
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Question 4 continued
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(a) Express 1+ 5 2 as a single fraction in simplest form.

r+5

(1)

(b) Hence use the method of differences to determine an expression for

N >
;log3 (1 + 5 5)
giving the answer in the form log, (f(n)) where f is a function to be found.

3)

(c) Hence determine the value of n for which

10n )
I,:an;zlog3 (1 + S 5] =2
“4)
16
VYA 0 A .
P 8 1 3 8 2 A 0@ 1 6 3 2
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Question 5 continued
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C| has equation
¥ =3 + tan6 0<9<%

The tangent to C| is perpendicular to the initial line at the point P

(a) Use calculus to determine, in simplest form, the exact polar coordinates of P

»
»

initial line

Figure 3

Figure 3 shows a sketch of part of the curve C, and part of the curve C,

The curve C, is a circle with centre at the pole O.

The curves C, and C, intersect at P.

The region R, shown shaded in Figure 3, is bounded by C|, C, and the initial line.

(b) Use algebraic integration to determine the area of R, giving the answer in the form

arw + ?(lnb + c)

where a, b and ¢ are rational numbers.

P 8 1 3 8 2 A 0 2 0 3 2

C))
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( )
7. (a) Show that the substitution x = ¢", where u is a function of x, transforms the
differential equation
2xzji—z+3x%—y=27x2 x>0 @
into the differential equation
23% + % —y =27e™ (ID)
“4)
(b) By solving differential equation (II), determine the general solution of differential
equation (I).
Give the answer in the form y = f(x) where f is a fully simplified function.
“4)
Given that when x = l,yZ n and Y 1
4 16
(c) determine the value of y when x = % , giving the answer in the form é( p\/z + q)
where p and g are integers.
3)
.
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8. Given that z=cosf + isind

(a) show that, for n € Z

"+ — = 2cosnf

(b) Hence show that
cos*O = %(00540 +acos260+ b)

where a and b are integers to be determined.

ylk
R
0 T X
4
Figure 4
Figure 4 shows a sketch of the curve with equation
5 - T T
y =cos” x+/1+sinx —nggg

The region R, shown shaded in Figure 4, is bounded by the curve, the x—axis and the

. . ) T
line with equation x = 1

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

(c) Use the answer to part (b) and algebraic integration to determine the exact volume
of this solid.

Give the answer in the form %( p+qm+ 2 ) where p, g and r are integers.

P 8 1 3 8 2 A 0 2 8 3 2

2)

C))
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Question 8 continued
(Total for Question 8 is 12 marks)
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