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1.  In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

 Using algebra, solve the inequality

x2 – x > 20

 writing your answer in set notation.
(3)
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12. 
H
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3

Figure 3

� )LJXUH���LV�D�JUDSK�RI�WKH�WUDMHFWRU\�RI�D�JROI�EDOO�DIWHU�WKH�EDOO�KDV�EHHQ�KLW�XQWLO�LW�ILUVW�
KLWV�WKH�JURXQG�

� 7KH�YHUWLFDO�KHLJKW��H�PHWUHV��RI�WKH�EDOO�DERYH�WKH�JURXQG�KDV�EHHQ�SORWWHG�DJDLQVW�WKH�
KRUL]RQWDO�GLVWDQFH�WUDYHOOHG��x�PHWUHV��PHDVXUHG�IURP�ZKHUH�WKH�EDOO�ZDV�KLW�

� 7KH�EDOO�LV�PRGHOOHG�DV�D�SDUWLFOH�WUDYHOOLQJ�LQ�D�YHUWLFDO�SODQH�DERYH�KRUL]RQWDO�JURXQG�

� *LYHQ�WKDW�WKH�EDOO

• LV�KLW�IURP�D�SRLQW�RQ�WKH�WRS�RI�D�SODWIRUP�RI�YHUWLFDO�KHLJKW���P�DERYH�WKH�JURXQG
• UHDFKHV�LWV�PD[LPXP�YHUWLFDO�KHLJKW�DIWHU�WUDYHOOLQJ�D�KRUL]RQWDO�GLVWDQFH�RI����P
• LV�DW�D�YHUWLFDO�KHLJKW�RI����P�DERYH�WKH�JURXQG�DIWHU�WUDYHOOLQJ�D�KRUL]RQWDO�

GLVWDQFH�RI�����P

� *LYHQ�DOVR�WKDW�H�LV�PRGHOOHG�DV�D�quadratic�IXQFWLRQ�LQ�x

 (a) find H�LQ�WHUPV�RI�x
(5)

� �E��+HQFH�ILQG��DFFRUGLQJ�WR�WKH�PRGHO�

� � �L�� WKH�PD[LPXP�YHUWLFDO�KHLJKW�RI�WKH�EDOO�DERYH�WKH�JURXQG�

� � �LL��WKH�KRUL]RQWDO�GLVWDQFH�WUDYHOOHG�E\�WKH�EDOO��IURP�ZKHQ�LW�ZDV�KLW�WR�ZKHQ�LW�ILUVW�
KLWV�WKH�JURXQG��JLYLQJ�\RXU�DQVZHU�WR�WKH�QHDUHVW�PHWUH��

(3)

� �F�� 7KH�SRVVLEOH�HIIHFWV�RI�ZLQG�RU�DLU�UHVLVWDQFH�DUH�WZR�OLPLWDWLRQV�RI�WKH�PRGHO��
� � *LYH�RQH�RWKHU�OLPLWDWLRQ�RI�WKLV�PRGHO�

(1)
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2. Given that

f (x) = x2�í��x + 5      x � �

� �D�� H[SUHVV�I��x��LQ�WKH�IRUP��x + a)2 + b�ZKHUH�a and b�DUH�LQWHJHUV�WR�EH�IRXQG�
(2)

� 7KH�FXUYH�ZLWK�HTXDWLRQ�y = f (x) 
• PHHWV�WKH�y�D[LV�DW�WKH�SRLQW�P
• KDV�D�PLQLPXP�WXUQLQJ�SRLQW�DW�WKH�SRLQW�Q

� �E��:ULWH�GRZQ�

� � �L�� WKH�FRRUGLQDWHV�RI�P

� � �LL��WKH�FRRUGLQDWHV�RI�Q
(2)
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)LJXUH��

� $�FRPSDQ\�PDNHV�D�SDUWLFXODU�W\SH�RI�FKLOGUHQ¶V�WR\�

� 7KH�DQQXDO�SURILW�PDGH�E\�WKH�FRPSDQ\�LV�PRGHOOHG�E\�WKH�HTXDWLRQ

P� �����í������x�í����

� ZKHUH�P�LV�WKH�SURILW�PHDVXUHG�LQ�WKRXVDQGV�RI�SRXQGV�DQG�x�LV�WKH�VHOOLQJ�SULFH�RI�WKH�WR\�
LQ�SRXQGV��

� $�VNHWFK�RI�P�DJDLQVW�x�LV�VKRZQ�LQ�)LJXUH����

� 8VLQJ�WKH�PRGHO��

� �D�� H[SODLQ�ZK\�����LV�QRW�D�VHQVLEOH�VHOOLQJ�SULFH�IRU�WKH�WR\�
���

� *LYHQ�WKDW�WKH�FRPSDQ\�PDGH�DQ�DQQXDO�SURILW�RI�PRUH�WKDQ��������

� �E�� ILQG��DFFRUGLQJ�WR�WKH�PRGHO��WKH�OHDVW�SRVVLEOH�VHOOLQJ�SULFH�IRU�WKH�WR\�
���

� 7KH�FRPSDQ\�ZLVKHV�WR�PD[LPLVH�LWV�DQQXDO�SURILW��

� 6WDWH��DFFRUGLQJ�WR�WKH�PRGHO�

� �F�� �L�� WKH�PD[LPXP�SRVVLEOH�DQQXDO�SURILW�

� � �LL�� WKH�VHOOLQJ�SULFH�RI�WKH�WR\�WKDW�PD[LPLVHV�WKH�DQQXDO�SURILW�
���
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��� $�FRPSDQ\�VWDUWHG�PLQLQJ�WLQ�LQ�5LYHUGDOH�RQ��VW�-DQXDU\������

� $�PRGHO�WR�ILQG�WKH�WRWDO�PDVV�RI�WLQ�WKDW�ZLOO�EH�PLQHG�E\�WKH�FRPSDQ\�LQ�5LYHUGDOH�LV�
JLYHQ�E\�WKH�HTXDWLRQ

T� ������±���n�±�����

� ZKHUH�T�WRQQHV�LV�WKH�WRWDO�PDVV�RI�WLQ�PLQHG�LQ�WKH�n�\HDUV�DIWHU�WKH�VWDUW�RI�PLQLQJ�

� 8VLQJ�WKLV�PRGHO�

� �D�� FDOFXODWH�WKH�PDVV�RI�WLQ�WKDW�ZLOO�EH�PLQHG�XS�WR��VW�-DQXDU\������
���

� �E��GHGXFH�WKH�PD[LPXP�WRWDO�PDVV�RI�WLQ�WKDW�FRXOG�EH�PLQHG�
���

� �F�� FDOFXODWH�WKH�PDVV�RI�WLQ�WKDW�ZLOO�EH�PLQHG�LQ������
���

� �G��6WDWH��JLYLQJ�UHDVRQV��WKH�OLPLWDWLRQ�RQ�WKH�YDOXHV�RI�n�
���
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10. The equation N�[࣠� + 4k x����� ���� ZKHUH�k�LV�D�FRQVWDQW��KDV�QR�UHDO�URRWV�

 Prove that

��- k � 
3

4 (4)
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11. (a) Prove that for all positive values of x and y

xy x y- +
� (2)

� �E��3URYH�E\�FRXQWHU�H[DPSOH�WKDW�WKLV�LV�QRW�WUXH�ZKHQ�x and y�DUH�ERWK�QHJDWLYH�
(1)
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11. The equation 5x2 + 6 = k (13x2 – 12x), where k is a constant, has two distinct real roots.

 (a) Show that k satisfies the inequality

6k2 + 13k – 5 > 0
(4)

 (b) Find the set of possible values for k.
(4)
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2. Find the range of values of x for which

(a) 4(x – 2) -�2x + 1
(2)

 (b) (2x – 3)(x + 5) � 0
(3)

 (c) both 4(x – 2) -�2x + 1 and (2x – 3)(x + 5) � 0
(1)
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13. The equation k(3x 2 + 8x + 9) = 2 – 6x, where k is a real constant, has no real roots.

 (a) Show that k satisfies the inequality

11k2 – 30k – 9 ��0
(4)

 (b) Find the range of possible values for k.
(4)
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9. The equation x2 + (6k + 4) x + 3 = 0, where k is a constant, has no real roots.

 (a) Show that k satisfies the inequality

 9k2 + 12k + 1 � 0
(3)

 (b) Find the range of possible values for k, giving your boundaries as fully 
simplified surds.

(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

www.yesterdaysmathsexam.com



Leave 
blank

32

*P45057A03244*

13. The curve C has equation 

y = 3x2 – 4x + 2

 The line l1 is the normal to the curve C at the point P(1, 1)

 (a) Show that l1 has equation
x + 2y – 3 = 0

(5)

 The line l1 meets curve C again at the point Q.

 (b) By solving simultaneous equations, determine the coordinates of the point Q.
(4)

 Another line l2 has equation kx + 2y – 3 = 0, where k is a constant. 

 (c) Show that the line l2 meets the curve C once only when

k2 – 16k + 40 = 0
(4)

 (d) Find the two exact values of k for which l2 is a tangent to C.
(2)
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10. The equation 

 kx2 + 4x + k = 2, where k is a constant,

 has two distinct real solutions for x.

 (a) Show that k satisfies

 k2 – 2k – 4 � 0
(4)

 (b) Hence find the set of all possible values of k.
(3)
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8. Find the range of values of k for which the quadratic equation

kx2 + 8x + 2(k + 7) = 0

 has no real roots.
(7)
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��� I �x�� �x��±��x������

� �D�� ([SUHVV�I �x��LQ�WKH�IRUP��x���a�����b��ZKHUH�a DQG b DUH�FRQVWDQWV�
���

� 7KH�FXUYH�C�ZLWK�HTXDWLRQ�y� �I �x��FURVVHV�WKH�y�D[LV�DW�WKH�SRLQW�P�DQG�KDV�D�PLQLPXP�
SRLQW�DW�WKH�SRLQW�Q�

� �E�� 6NHWFK� WKH� JUDSK� RI�C� VKRZLQJ� WKH� FRRUGLQDWHV� RI� SRLQW�P� DQG� WKH� FRRUGLQDWHV� RI��
SRLQW�Q�

���

� �F�� )LQG�WKH�GLVWDQFH�PQ��ZULWLQJ�\RXU�DQVZHU�DV�D�VLPSOLILHG�VXUG�
���
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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8. The straight line with equation y = 3x – 7 does not cross or touch the curve with 
 equation y = 2px2 – 6px + 4p, where p is a constant.

 (a)   Show that 4p2 – 20p + 9 < 0
(4)

 (b)  Hence find the set of possible values of p.
(4)
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