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(a) Show that AB = I, stating the value of the constant c.

(b) Hence, or otherwise, find A~

(a) Write down the 2 x 2 matrix which represents an enlargement with centre (0, 0) and scale
factor k.

(1)

(b) Write down the 2 ¥ 2 matrix which represents a rotation about (0, 0) through —90°.

2)

(c) Find the 2 % 2 matrix which represents a rotation about (0, 0) through —90° followed by an
enlargement with centre (0, 0) and scale factor 3.

)
The point 4 has coordinates (@ + 2, b) and the point B has coordinates (5a + 2, 2 — b). 4 is
transformed onto B by a rotation about (0, 0) through —90° followed by an enlargement with centre

(0. 0) and scale factor 3.

(d) Find the values of @ and D.

(3)
(Total 10 marks)
f(x) = 2x3 - 8x? + 7x — 3.
Given that x = 3 is a solution of the equation f(x) = 0, solve f(x) = 0 completely.
(®)
Given that 2 — 4i is a root of the equation
?+pz+q=0,

where p and g are real constants,



(a) write down the other root of the equation,

1)
(b) find the value of p and the value of q.
3)
The roots of the equation
72—872+222-20=0
are z,, z, and z, .
Giventhat z, =3 +1i, find z, and ¢, .
(4)
6 (@&  Show that z (r’-r-1) = r (n—=2)n(n + 2).
=1 3
(6)
(b)  Hence calculate the value of S (r® - 1).
_ ©)

(Total 9 marks)

7. (@)  Prove by induction that

(6)
Using the standard results for 3" rand " r 2
(b)  show that
S (r+2)(r+3)= ln(n2 +an + b),
=1 3
where a and b are integers to be found.
Q)

(c)  Hence show that
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2n

> (r+2)(r+3)=

r=n+l

n(?n2 +27n+26)

[

Prove by induction that, for n eZ*,
f(ny=2%-14+3%-1

is divisible by 5.

A sequence can be described by the recurrence formula

u =2u, +1, n>1, u =1

n+1

(@ Find u, and u,.
(b) Prove by induction that u = 2"—1.

Prove by induction, that for n € Z",

@ (3 o]" :[ n 3" o]
6 1 33" -1 1

(b) f(n)=7>""1+5isdivisible by 12.
A sequence of numbers uz, Uz, Uz, Us, . . ., is defined by
Un+1=4Un+2, UuU1=2.
Prove by induction that, forn € 77,
Un = = (4" 1), (5)
3 f(n)=2"+6".

(@) Show that f(k +1) = 6f(k) — 4(2%). (3)

@)
(Total 14 marks)

(6)

)

(%)

(6)

(6)

(b) Hence, or otherwise, prove by induction that, for n € Z*, f(n) is divisible by 8.

A sequence of numbers is defined by

(4)



14.

15.

Prove by induction that, forn e Z, v =5""1+1. 4)

Prove by induction that, forn € Z*,

(a) f(n)=5"+8n+ 3is divisible by 4,

(7)
3 —2Y 2n+1 —-2n
o (; o) )
2 -1 2n 1-2n
()
Prove by induction that, forn € Z",
! 1 _n
z =

o r(r+1) N+l






