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15.��L�� 8VH�SURRI�E\�H[KDXVWLRQ�WR�VKRZ�WKDW�IRU��n � �, n -��

(n + 1)3 � 3n

(2)

 (ii) Given that  m3������LV�RGG��XVH�SURRI�E\�FRQWUDGLFWLRQ�WR�VKRZ��XVLQJ�DOJHEUD��WKDW�m 
LV�HYHQ�

(4)
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3. (a) “If m and n are irrational numbers, where m z n, then mn is also irrational.”

  Disprove this statement by means of a counter example.
(2)

 (b) (i) Sketch the graph of y   _x_ � 3

  (ii) Explain why _x_ � 3 . _x � 3_ for all real values of x.
(3)
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9. Given that ș is measured in radians, prove, from first principles, that

( )d

cos sin

d

θ θ
θ

= −

 You may assume the formula for cos (A r B) and that as h o 0, sin h
h

 o 1 and cosh
h

− 1  o 0

(5)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

www.yesterdaysmathsexam.com



28

*P58353A02844*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

�����L�� 3URYH�WKDW�IRU�DOO�n������n������LV�QRW�GLYLVLEOH�E\��
���

� �LL��³*LYHQ�x������WKH�YDOXH�RI�µ�x�±���µ�LV�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�YDOXH�RI��x�±����´
� � 6WDWH��JLYLQJ�D�UHDVRQ��LI�WKH�DERYH�VWDWHPHQW�LV�DOZD\V�WUXH��VRPHWLPHV�WUXH�RU�QHYHU�WUXH��

���
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16. Prove by contradiction that there are no positive integers p and q such that 

4 p2�í�q2 = 25
(4)
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16. Use algebra to prove that the square of any natural number is either a multiple of 3 or 
one more than a multiple of 3

(4)
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