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1. Given that x =1 is a complex solution of the equation
X+ 6x3+26x2+6x+25=0,

(a) express x* + 6x° + 26x% + 6x + 25 as a product of two quadratic factors.

(C))

(b) Hence solve completely the equation x* + 6x° + 26x* + 6x +25=0 .

()]
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Question 1 continued
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2. Find the general solution of the differential equation

d2x dx 4
—4+6—+10x= ¢ .
dr? dt

®
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Question 2 continued

(Total 8 marks)
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3. (a) Show that

Zr(r F2)(r+4)= %n(n F1)(n+4)(n+5).

r=l1

30

(b) Hence evaluate Z r(r+2)(r+4).

r=21

(©))

(0))
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4. The complex numbers z, and z, are such that
z,=5+2p1 and

where p is a real constant.

(a) Find z, in the form a + b1, giving the real numbers a and b in terms of p.

Given that arg z, = arctan 4,

(b) find the value of p.

(c) Find the value of |z,|.

Zy

2

=11,

(d) Show z, z,and A ona single Argand diagram.

2,

(&)

2

(€))

2
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5. Given that a is the only real root of the equation
sin2x — In3x =0,
(a) show that 0.8 <a <0.9
(2)
(b) Taking 0.9 as a first approximation to a, apply the Newton-Raphson procedure once
to f(x) =sin2x — In3x to obtain a second approximation to a, giving your answer to
3 decimal places.
)
(c) Use linear interpolation once on the interval [0.8, 0.9] to find another approximation
to a, giving your answer to 3 decimal places.
3)
12
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6.

(a) Find, in the form y = f(x), the general solution of the equation
dy .
—+ycotx=sinx, 0<x<m.
&r y

Given that y =1 at ng ,

(b) show that, at x =—Z ,
6—m)V2
y—( )

(6

(C))
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7. (a) On the same diagram, sketch the graph of y =x + 2 and the graph of y = 2‘.
x —
Indicate on your sketch the coordinates of any points at which the graphs cross the
axes, and state the equations of any asymptotes.
(6)
(b) Find the set of values of x for which
1
x+2< 2‘
T (6)
20
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»

0 A TInitial line

Figure 1
The curve C shown in Figure 1 has polar equation
r=1+cos, 0<0<m.

At the point P on C, the tangent to C is parallel to the initial line.

(a) Show that P has polar coordinates [E, E] .

The point 4 on C has polar coordinates (2, 0).
The finite region R, shown shaded in Figure 1, is bounded by the arc AP of C, the tangent
to C at P and the line through A parallel to 0 :% .

(b) Find the exact area of R.
)
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