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where ¢ is a real constant.

(a) Find det A in terms of g.

(b) Show that A is non-singular for all values of g.

2

(&)

(Total S marks)

Given thatz =22 + 4iand = =6 — 81, find
w

(a)

b

z
w

(b) w in the form a + bi, where a and b are real,

(c) the argument of z, in radians to 2 decimal places.

2

(©))

2

(Total 7 marks)

(a) Show that z": (r—-DH(r+2)= %(n —Dn(n+4).

20
(b) Hence calculate the value of 2 (r—=1(r+2).

r=>5

(©))

2

(Total 7 marks)

f(x)=x> —§+5
X

The root a of the equation f(x) = 0 lies in the interval [0.5, 0.6].

(a) Using the end points of this interval find, by linear interpolation, an approximation to a, giving

your answer to 3 significant figures.

C))

(b) Taking 0.55 as a first approximation to a, apply the Newton-Raphson procedure once to f(x) to
find a second approximation to o, giving your answer to 3 significant figures.

(©))

(Total 9 marks)




5.

(a) Given that 2 + 1 is a root of the equation
z> + bz + ¢ = 0, where b and c are real constants,
(1) write down the other root of the equation,

(i1) find the value of b and the value of c.
)

(b) Given that 2 + i is a root of the equation
z> + mz> + nz — 5 =0, where m and n are real constants,

find the value of m and the value of .

(C))

(Total 10 marks)

A, B and C are non-singular 2 x 2 matrices such that
AB=C.

(a) Show that B= A"!C.

(2)
The triangle T, has vertices at the points with coordinates (0, 0), (5, 0) and (0, 3).
I
-1 -1
A= 22 , C= .
1 1 1 -1
NN
Triangle T is mapped onto triangle T, by the transformation given by C.
(b) Find det C.
1)
(c) Hence, or otherwise, find the area of triangle T,.
3

Triangle 7, is mapped onto triangle 7, by the transformation given by B followed by the

transformation given by A.

(d) Using part (a) or otherwise, find B.
Q)

(e) Describe fully the geometrical transformation represented by B.

2

(Total 12 marks)




2
(a) Show that the normal to the rectangular hyperbola xy = 4, at the general point P(Zz‘, ?),

t # 0 has equation

2
y:t2x+?—2t3.

)
The normal to the hyperbola at the point 4 (—4, —1) meets the hyperbola again at the point B.

(b) Find the coordinates of B.
(7

(Total 12 marks)

(a) f(n) =n’—10n + 15.
Given that f(k + 1) — f(k) = ak? + bk + c,

(1) find the values of @, b and c.

3
(i) Use induction to prove that, for all positive integers n, f(n) is divisible by 3.
“)
(b) Prove by induction that, for n € Z*, ) r2" =2{l+(n—1)2"}.
) (6)

(Total 13 marks)

TOTAL FOR PAPER: 7S MARKS
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