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1. Solve, for  0 - x � 360°,  the equation

�௘FRV��௘x� ��௘FRV�x

 JLYLQJ�\RXU�VROXWLRQV�WR�RQH�GHFLPDO�SODFH�

(Solutions based entirely on graphical or numerical methods are not acceptable��
(5)
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2. $�VFLHQWLVW�PRQLWRUHG�WKH�JURZWK�RI�EDFWHULD�RQ�D�GLVK�RYHU�D����GD\�SHULRG�

 The area, N�PP2�� RI� WKH� GLVK� FRYHUHG� E\� EDFWHULD�� t� GD\V� DIWHU� PRQLWRULQJ� EHJDQ�� LV�
PRGHOOHG�E\�WKH�HTXDWLRQ

log10 N� ��������t��������� � � � � � ��- t - 30

� �D�� 6KRZ�WKDW�WKLV�HTXDWLRQ�PD\�EH�ZULWWHQ�LQ�WKH�IRUP

N = a bt

� � ZKHUH�a�DQG�b�DUH�FRQVWDQWV�WR�EH�IRXQG���*LYH�WKH�YDOXH�RI�a�WR�WKH�QHDUHVW�LQWHJHU�
DQG�JLYH�WKH�YDOXH�RI�b�WR���VLJQLILFDQW�ILJXUHV�

(4)

� �E�� 8VH�WKH�PRGHO�WR�ILQG�WKH�DUHD�RI�WKH�GLVK�FRYHUHG�E\�EDFWHULD����GD\V�DIWHU�PRQLWRULQJ�
EHJDQ���*LYH�\RXU�DQVZHU��LQ�PP2��WR���VLJQLILFDQW�ILJXUHV�

(2)
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3. y

xO

Figure 1

 )LJXUH���VKRZV�D�VNHWFK�RI�D�FXUYH�ZLWK�HTXDWLRQ��y� �I௘�x���ZKHUH

I௘�x�� �
2 3

4 1

x
x
+
−

      x � 1
4

� �D�� )LQG��LQ�VLPSOHVW�IRUP��Iމ��x��
(4)

� �E�� +HQFH�ILQG�WKH�UDQJH�RI�I�
(3)
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Question 3 continued
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4.
y

xO

y� �I௘�x�

Figure 2

� )LJXUH���VKRZV�D�VNHWFK�RI�SDUW�RI�WKH�JUDSK�ZLWK�HTXDWLRQ��y� �I௘�x���ZKHUH

I௘�x�� ����í���| ��í�x |      x . 0

� �D�� )LQG��I�I����
(2)

� �E�� 6ROYH�WKH�HTXDWLRQ��I௘�x�� ��x
(2)

 *LYHQ�WKDW�WKH�HTXDWLRQ��I௘�x�� �k ��ZKHUH�k�LV�D�FRQVWDQW��KDV�H[DFWO\�WZR�URRWV�

� �F�� VWDWH�WKH�VHW�RI�SRVVLEOH�YDOXHV�RI�k�
(2)

 7KH�JUDSK�ZLWK�HTXDWLRQ��y� �I௘�x���LV�WUDQVIRUPHG�RQWR�WKH�JUDSK�ZLWK�HTXDWLRQ��y = a௘I௘�x�í�b�

 7KH�YHUWH[�RI�WKH�JUDSK�ZLWK�HTXDWLRQ��y = a௘I௘�x�í�b���LV���������

 *LYHQ�WKDW�a�DQG�b�DUH�FRQVWDQWV���

� �G�� ILQG�WKH�YDOXH�RI�a�DQG�WKH�YDOXH�RI�b�
(2)
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Question 4 continued
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Question 4 continued
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5.� �D�� 6KRZ�WKDW

VLQ��x�Ł��௘VLQ�x�í���VLQ3 x
(4)

� �E�� +HQFH�ILQG��XVLQJ�DOJHEUDLF�LQWHJUDWLRQ�

3

3

0

sin d

π

x x∫
(4)
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Question 5 continued
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6.

C1

ĮOȕ

P

x

y

C2

Figure 3

 )LJXUH���VKRZV�D�VNHWFK�RI�FXUYH��C1��ZLWK�HTXDWLRQ��y� ��H௘
xí� + 3

DQG�FXUYH��C2��ZLWK�HTXDWLRQ��y� ����í�x
2

 7KH�SRLQW��P��OLHV�RQ��C1��DQG�KDV�y�FRRUGLQDWH����

� �D�� )LQG�WKH�x�FRRUGLQDWH�RI�P��ZULWLQJ�\RXU�DQVZHU�LQ�WKH�IRUP��OQ�k,�ZKHUH�k�LV�D�FRQVWDQW�
WR�EH�IRXQG�

(3)

 7KH�FXUYH��C1��PHHWV�WKH�FXUYH��C2  at  x = Į��DQG�DW��x = ȕ���DV�VKRZQ�LQ�)LJXUH���

� �E�� 8VLQJ�D�VXLWDEOH�LQWHUYDO�DQG�D�VXLWDEOH�IXQFWLRQ�WKDW�VKRXOG�EH�VWDWHG��VKRZ�WKDW�WR�
��GHFLPDO�SODFHV��Į = �����

(3)

 The iterative equation 

xn
xn

+
−= − −

1

1
7 5e

 LV�XVHG�WR�ILQG�DQ�DSSUR[LPDWLRQ�WR�ȕ��

 8VLQJ�WKLV�LWHUDWLYH�IRUPXOD�ZLWK��x1� �í�

� �F�� ILQG�WKH�YDOXH�RI��x2��DQG�WKH�YDOXH�RI��ȕ���JLYLQJ�HDFK�DQVZHU�WR���GHFLPDO�SODFHV�
(3)
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Question 6 continued
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Question 6 continued
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7.� �D�� ([SUHVV��FRV�x�����VLQ�x��LQ�WKH�IRUP��R�FRV��x�í�Į���ZKHUH��R �����DQG����� Į � 
2

π

� � *LYH�WKH�H[DFW�YDOXH�RI�R�DQG�JLYH�WKH�YDOXH�RI�Į��LQ�UDGLDQV��WR���GHFLPDO�SODFHV�
(3)

 $�VFLHQWLVW�LV�VWXG\LQJ�WKH�EHKDYLRXU�RI�VHDELUGV�LQ�D�FRORQ\�

 6KH�PRGHOV� WKH�KHLJKW� DERYH� VHD� OHYHO��H�PHWUHV�� RI�RQH�RI� WKH�ELUGV� LQ� WKH�FRORQ\�E\�
the equation 

H = 
24

3
1

2
4

1

2
+ ⎛

⎝⎜
⎞
⎠⎟ + ⎛

⎝⎜
⎞
⎠⎟cos sint t

      0 - t -����

 ZKHUH�t�VHFRQGV�LV�WKH�WLPH�DIWHU�LW�OHDYHV�WKH�QHVW�

 )LQG��DFFRUGLQJ�WR�WKH�PRGHO��

� �E�� WKH� PLQLPXP� KHLJKW� RI� WKH� VHDELUG� DERYH� VHD� OHYHO�� JLYLQJ� \RXU� DQVZHU� WR� WKH�
QHDUHVW�FP�

(2)

� �F�� WKH�YDOXH�RI�t��WR���GHFLPDO�SODFHV��ZKHQ��H = 10
(4)
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Question 7 continued
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8.� �L�� 7KH�FXUYH�C�KDV�HTXDWLRQ��y = g(x���ZKHUH

g(x�� �H3x VHF��x� � � � � � í
4

π
 < x < 

4

π

� � �D�� )LQG��gމ(x�
(2)

� � �E�� +HQFH�ILQG�WKH�x�FRRUGLQDWH�RI�WKH�VWDWLRQDU\�SRLQW�RI�C��
(3)

� �LL�� $�GLIIHUHQW�FXUYH�KDV�HTXDWLRQ

x� �OQ௘�VLQ�y�� � � � � � ����y < 
2

π

� � 6KRZ�WKDW

G
G
y
x  = 

e

f

x

x( )

� � ZKHUH�I��x��LV�D�IXQFWLRQ�RI��H௘x��WKDW�VKRXOG�EH�IRXQG�
(4)
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Question 8 continued
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9.� �D�� *LYHQ�WKDW

x x x x
x x

x P Q
x

x
4 3 2

2

2
10 3 9

12 4
3

− − + −
− −

≡ + +
−

−�

� � ILQG�WKH�YDOXH�RI�WKH�FRQVWDQW�P�DQG�VKRZ�WKDW�Q� ��
(4)

 7KH�FXUYH�C�KDV�HTXDWLRQ��y = g(x����ZKHUH

g(x�� � x x x x
x x

x
4 3 2

2

10 3 9

12
3 3 5

− − + −
− −

− � � .    x ��\

� �E�� )LQG�WKH�HTXDWLRQ�RI�WKH�WDQJHQW�WR�C�DW�WKH�SRLQW�ZKHUH�x = 2
� � *LYH�\RXU�DQVZHU�LQ�WKH�IRUP��y = mx + c���ZKHUH�m�DQG�c�DUH�FRQVWDQWV�WR�EH�IRXQG�

(5)

y

x2

R

O

C

Figure 4

 )LJXUH���VKRZV�D�VNHWFK�RI�WKH�FXUYH�C��
 The region R��VKRZQ�VKDGHG�LQ�)LJXUH����LV�ERXQGHG�E\�C, the y�D[LV��WKH�x�D[LV�DQG�WKH�

OLQH�ZLWK�HTXDWLRQ��x = 2

� �F�� )LQG�WKH�H[DFW�DUHD�RI�R��ZULWLQJ�\RXU�DQVZHU�LQ�WKH�IRUP��a + b�OQ����ZKHUH�a�DQG�b 
DUH�FRQVWDQWV�WR�EH�IRXQG�

(5)
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Question 9 continued
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Question 9 continued
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Question 9 continued
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