Further Maths Extension

1 ) [MAT 2002 1B]
Of the following three alleged algebraic identities, at least one is wrong.
yz(z—y)+ 2z (x—2)+2y(y—=)
=(z-y)(z—2)(y—=)
(Dyz(z—y)+zz(z—2)+zy(y— z)
=(z—y)(z—z)(y—=z)
(iyz(z+y)+2z(z+z)+2y(y+x)
=(z+y)(z+2)(y+2)

Which of the following statements are correct? Tick all that apply.
(1)
(ii)
(iii)

2) [MAT 2007 1E]

If z and n are integers then

(1-2)"2—2)™(3—2)" (4 — 2)""(5 — a)™

is:

negative whenn > 5dandx < 5

negative whenn is odd and = > 5

negative when n is a multipleof 3and x > 5
negative whennisevenand x < 5

3) [MAT 2007 1A] 4) . o
[SMC 2014 (324] Which of the following is smallest?
Let r and s be integers. Then
6r+3 X 12r—s 10 — 3411
81’“ X 9?‘+23 8‘ T Sﬁ
5 — 26
Is an integer if \/—
9 — 44/5
s =0 7 —44/3
r<20

rT>s



Further Maths Extension

[MAT 2002 18]
Of the following three alleged algebraic identities, at least one is wrong.
O yz(z—y) + 2z (x—z) + oy (y— =)
=@E-yle-2-=
(iNyz(z—y)+zzx(z—2)+zyly—x)
=(z-y(-2)(y—2)
(ilyz(z+y)+zz(z+zx)+zy(y+x)
=@ty (=z+2)(y+x)

Which of the following statements are correct? Tick all that apply.
(i
(ii)
(iii)

[MAT 2007 1E]

If £ and n are integers then

Solution: (ii) only

(1 . ﬂ:‘)n(2 L x)Zn(g - $)3n(4 . :B)4n(5 . :c)t'm

15

negative whenn > 5bandz < 5

negative whenn isoddand = > 5

negative when n is a multiple of 3and > 5
negative whenn isevenand z < 5

[MAT 2007 14]
Let r and s be integers. Then
6?‘—1—3 % 127‘—3

8?" % 9r+23

Is an integer if

r+s<0
s<0
r<0
r>S8

[SMC 2014 Q24] Which of the following is smallest?

10 — 34/11
8 — 37
5—2v6
9 —4/5
7— 43

Solution: nisoddandx > 5

2r+s % 3r+s % 22r—25 x 37—S

23r % 32r+4s
=2"5x 3%
This is an integer only if s < 0.

Note that:

10 -3v11 =+v100 — v99

The other options can similarly be

written as Vn + 1 — \/n. The greater
the n, the smaller the number, so

the answeris 10 — 3v11.



