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1. Given that 

2z3 – 5z2 + 7z�±���Ł���z�±����z2 + az + b)

 where a and b are real constants,

� �D�� ILQG�WKH�YDOXH�RI�a�DQG�WKH�YDOXH�RI�b.
(2)

� �E�� *LYHQ�WKDW�z�LV�D�FRPSOH[�QXPEHU��ILQG�WKH�WKUHH�H[DFW�URRWV�RI�WKH�HTXDWLRQ�

2z3 – 5z2 + 7z – 6 = 0
(3)
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2. 8VH�WKH�VWDQGDUG�UHVXOWV�IRU�
1

n

r
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∑ �DQG�IRU� 2
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∑  to show that
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− = + +∑

 where a, b and c�DUH�LQWHJHUV�WR�EH�IRXQG�
(5)
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3. It is given that Į and ȕ�DUH�URRWV�RI�WKH�HTXDWLRQ

2x2 – 7x + 4 = 0

� �D�� )LQG�WKH�H[DFW�YDOXH�RI�Į2���ȕ 2

(3)

� �E�� )LQG�D�TXDGUDWLF�HTXDWLRQ�ZKLFK�KDV�URRWV�α
β

 and β
α
��JLYLQJ�\RXU�DQVZHU�LQ�WKH�IRUP

  ax2 + bx + c = 0, where a, b and c are integers.
(3)
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4. 

Q P

S xO

C

y

Figure 1

 )LJXUH���VKRZV�D�VNHWFK�RI�WKH�SDUDEROD�C�ZLWK�HTXDWLRQ�y2 = 4ax, where a is a positive 
constant. The point S�LV�WKH�IRFXV�RI�C and the point Q�OLHV�RQ�WKH�GLUHFWUL[�RI�C. 

 The point P lies on C where y > 0 and the line segment QP is parallel to the x-axis.

 *LYHQ�WKDW�WKH�OHQJWK�RI�PS�LV���

� �D�� ZULWH�GRZQ�WKH�OHQJWK�RI�PQ.
(1)

 Given that the point P has x coordinate 9

 ILQG

� �E�� WKH�YDOXH�RI�a, 
(2)

� �F�� WKH�DUHD�RI�WULDQJOH�PSQ.
(3)
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Question 4 continued
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5. In the interval 2 < x������WKH�HTXDWLRQ

6 – x2 cos x
5

⎛
⎝⎜

⎞
⎠⎟

 = 0, where x�LV�PHDVXUHG�LQ�UDGLDQV

 has exactly one root Į.

� �D�� 6WDUWLQJ�ZLWK� WKH� LQWHUYDO� >��� �@�� XVH� LQWHUYDO� ELVHFWLRQ� WZLFH� WR� ILQG� DQ� LQWHUYDO� RI�
width 0.25 which contains Į.

(4)

� �E�� 8VH�OLQHDU�LQWHUSRODWLRQ�RQFH�RQ�WKH�LQWHUYDO�>����@�WR�ILQG�DQ�DSSUR[LPDWLRQ�WR�Į.  Give 
\RXU�DQVZHU�WR���GHFLPDO�SODFHV�

(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

PhysicsAndMathsTutor.com



Leave 
blank

��

*P44971RA01228*

6. 7KH�UHFWDQJXODU�K\SHUEROD��H��KDV�FDUWHVLDQ�HTXDWLRQ�

xy = 36

 The three points P 6 6p
p

,⎛
⎝⎜

⎞
⎠⎟

, Q 6 6q
q

,⎛
⎝⎜

⎞
⎠⎟

 and R 6 6r
r

,⎛
⎝⎜

⎞
⎠⎟ , where p, q and r are distinct, 

 QRQ�]HUR�YDOXHV��OLH�RQ�WKH�K\SHUEROD�H.

� �D�� 6KRZ�WKDW�DQ�HTXDWLRQ�RI�WKH�OLQH�PQ is

pqy + x� ��� p + q)
(4)

 Given that PR�LV�SHUSHQGLFXODU�WR�QR,

� �E�� VKRZ�WKDW�WKH�QRUPDO�WR�WKH�FXUYH�H at the point R is parallel to the line PQ.
(6)
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

PhysicsAndMathsTutor.com



Leave 
blank

��

*P44971RA01628*

7. 
z = – 3k – 2ki, where k is a real, positive constant.

� �D�� )LQG�WKH�PRGXOXV�DQG�WKH�DUJXPHQW�RI�z��JLYLQJ�WKH�DUJXPHQW�LQ�UDGLDQV�WR���GHFLPDO�
SODFHV�DQG�JLYLQJ�WKH�PRGXOXV�DV�DQ�H[DFW�DQVZHU�LQ�WHUPV�RI�k.

(3)

� �E�� ([SUHVV�LQ�WKH�IRUP�a + ib, where a and b�DUH�UHDO�DQG�DUH�JLYHQ�LQ�WHUPV�RI�k where 
necessary,

� � �L�� 4
3z k+

� � �LL�� z2

(5)

 �F�� *LYHQ�WKDW�k� ����SORW�WKH�SRLQWV�A, B, C and D representing z, z*, 4
3z k+

 and z2

  respectively on a single Argand diagram.
(3)
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Question 7 continued
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8. 
P =

−⎛
⎝⎜

⎞
⎠⎟

3 4
4 3
a a
a a

, where a is a constant and a > 0

� �D�� )LQG�WKH�PDWUL[�P±��LQ�WHUPV�RI�a.
(3)

 The matrix P� UHSUHVHQWV� WKH� WUDQVIRUPDWLRQ�U� ZKLFK� WUDQVIRUPV� D� WULDQJOH�T� onto the 
triangle T2.

 The triangle T2�KDV�YHUWLFHV�DW�WKH�SRLQWV��±�a, – 4a�����a, 8a���DQG��±��a����a).

 �E�� )LQG�WKH�FRRUGLQDWHV�RI�WKH�YHUWLFHV�RI�T�
(3)

� �F�� +HQFH��RU�RWKHUZLVH��ILQG�WKH�DUHD�RI�WULDQJOH�T2�LQ�WHUPV�RI�a.
(3)

 7KH� WUDQVIRUPDWLRQ� V, represented by the 2 × 2 matrix Q�� LV� D� URWDWLRQ� WKURXJK� DQ� 

 angle Į clockwise�DERXW�WKH�RULJLQ��ZKHUH�WDQ�Į = 4
3

 and 0 ��Į � 
2
π

� �G�� :ULWH�GRZQ�WKH�PDWUL[�Q, JLYLQJ�HDFK�HOHPHQW�DV�DQ�H[DFW�YDOXH�
(2)

 7KH� WUDQVIRUPDWLRQ� U� IROORZHG� E\� WKH� WUDQVIRUPDWLRQ� V� LV� WKH� WUDQVIRUPDWLRQ� W.  
The matrix R UHSUHVHQWV�WKH�WUDQVIRUPDWLRQ�W.

� �H�� )LQG�WKH�PDWUL[�R.
(2)
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Question 8 continued
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9.� �L�� 3URYH�E\�LQGXFWLRQ�WKDW��IRU�n ��'+ ,

2

1

n

r
r

=
∑ ��r�±���� � 1

6
n�n�������n2 + n�±���

(6)

� �LL�� 3URYH�E\�LQGXFWLRQ�WKDW��IRU n ��'+ ,

7 12
3 5

6 1 12
3 1 6

−
−

⎛
⎝⎜

⎞
⎠⎟

=
+ −

−
⎛
⎝⎜

⎞
⎠⎟

n n n
n n

(6)
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Question 9 continued
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