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MATHEMATICS METHODS 4 CALCULATOR-FREE
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Question 2  (4 marks)

,I�h(x) = 
e– x

cos x
��WKHQ�HYDOXDWH�h'(ʌ)�
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End of section

Question 7  (9 marks)

$�FRPSDQ\¶V�SUR¿W��LQ�PLOOLRQV�RI�GROODUV��RYHU�D�¿YH�\HDU�SHULRG�FDQ�EH�PRGHOOHG�E\�WKH�IXQFWLRQ�

P(t) = 2t sin(3t��������t�����ZKHUH�t�LV�PHDVXUHG�LQ�\HDUV�

7KH�JUDSK�RI�P(t)�LV�VKRZQ�EHORZ�

P(t)

t

��

�

±�

±��

������������������ ����������������������������������������������������������

�D�� 'LႇHUHQWLDWH�P(t)�WR�GHWHUPLQH�WKH�PDUJLQDO�SUR¿W�IXQFWLRQ��3
(t)�� ���PDUNV�

�E�� &DOFXODWH�WKH�UDWH�RI�FKDQJH�RI�WKH�PDUJLQDO�SUR¿W�IXQFWLRQ�ZKHQ�t = ʌ
18

�\HDUV�� ���PDUNV�

�F�� 8VH�WKH�LQFUHPHQWV�IRUPXOD�DW௘௘�t = 7ʌ
6
��WR�HVWLPDWH�WKH�FKDQJH�LQ�SUR¿W�IRU�D�RQH�PRQWK�

FKDQJH�LQ�WLPH�� ���PDUNV�
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Question 9  (8 marks)

It takes an elevator 16 seconds to ascend from the ground floor of a building to the sixth floor. The 
velocity of the elevator during its ascent is given by

v(t) = 9π16 sin ( πt16) m/s.

The velocity, v, is measured in metres per second, while the time, t, is measured in seconds.

(a)  Determine the acceleration of the elevator during its ascent and provide a sketch of the 
acceleration function for 0 ≤ t ≤ 16. (2 marks)
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t

a(t)

2      4      6      8     10    12    14    16

(b) With reference to your answer from part (a), explain what is happening to the velocity of 
the elevator in the interval 0 ˂ t ˂ 8 and in the interval 8 ˂ t ˂ 16. (3 marks)

(c) Suppose that the ground floor has displacement x = 0 m. Determine the displacement 
function of the elevator and hence determine the height above the ground floor of the 
sixth floor. (3 marks)
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Question 15  (14 marks)

A wall in a new Western Australian hotel is to feature a rolling, wave-shaped window. Engineers 
have modelled the top edge of the wave shape by joining together two functions, 

h1(x) = 4 – 4(x – 1)2,   0 ≤ x ≤ 1 and

h2(x) = a(cos(x – 1) + 1),   1 ˂ x ≤ d   a,d constants.

The functions give the height, h, above ground level of the top edge of the window measured 
in metres. The origin is defined as the leftmost point of the window which is at ground level and 
x is the horizontal distance to the right of the origin measured in metres. The graph of the two 
functions is shown below.

h(x)

x
d0

(a) Determine the value of the constant a in the function h2(x) = a(cos(x – 1) + 1). (3 marks)

(b) Determine the length of the bottom edge of the window. (2 marks)
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(c) Determine the volume of glass required for the window if it has a uniform thickness of 
3 cm.  (5 marks)

The top edge of the wall, shown as the line AB below, is to just touch the window at the point C 
shown below. Point A is 1.39 m above the point B.

h(x)

x

B

C

A

(d) How high is point C above the ground?  (4 marks)
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Question 17  (12 marks)

'DYLG�DQG�.DWULQD�KDYH�D�VPDOO�IDUP�DQG�ZLVK�WR�IHQFH�Rႇ�DQ�DUHD�RI�WKHLU�ODQG�VR�WKH\�FDQ�UDLVH�
VKHHS��7KH�DUHD�WKH\�KDYH�FKRVHQ�KDV�RQH�ERUGHU�DORQJ�D�URDG�DV�VKRZQ�LQ�WKH�GLDJUDP�EHORZ�

(

p

F *

 H

q

R(x)

5RDG

7KH�HQFORVXUH�LV�VKRZQ�DV�WKH�VKDGHG�DUHD�DERYH�DQG�KDV�ULJKW�DQJOHV�DW�SRLQWV�)�DQG�*��
'DYLG�DQG�.DWULQD�ZDQW�WKH�FRPELQHG�OHQJWKV�RI�WKH�IHQFLQJ�IURP�(�WR�)�DQG�)�WR�*�WR�HTXDO�
����PHWUHV��/HW�WKH�OHQJWK�RI�IHQFH�()�EH�HTXDO�WR�p�PHWUHV�DQG�WKH�OHQJWK�RI�IHQFH�)*�EH�
HTXDO�WR�q�PHWUHV��,I�ZH�ORFDWH�WKH�RULJLQ�DW�SRLQW�)�DQG�WKH�x�D[LV�DORQJ�WKH�OLQH�)*��WKH�HTXDWLRQ�
GH¿QLQJ�WKH�IHQFH�DORQJ�WKH�URDG�LV�JLYHQ�E\�

R(x) = 10 sin ( x
15 ) + p

�D�� 6KRZ�WKDW�WKH�HTXDWLRQ�GH¿QLQJ�WKH�DUHD�RI�WKH�HQFORVXUH��A(q)��FDQ�EH�JLYHQ�LQ�WHUPV�RI 
q�DV�IROORZV�

 A(q) = 500q – 150 cos ( q
15 ) – q2 + 150

� � � ���PDUNV�
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�E�� 'HWHUPLQH��WR�WKH�QHDUHVW�PHWUH��WKH�YDOXH�RI q�WKDW�ZLOO�DOORZ�WKH�VKHHS�WR�JUD]H�RYHU�WKH�
PD[LPXP�DUHD�DQG�VWDWH�WKLV�PD[LPXP�DUHD�� ���PDUNV�

7KH�OHQJWK�RI�WKH�IHQFH�IURP�(�WR�+�LV�JLYHQ�E\�WKH�HTXDWLRQ�

LEH = � 1 + (5ƍ(x))2  dx  
q

0

���ZKHUH�5ƍ(x)�LV�WKH�¿UVW�GHULYDWLYH�RI R(x)�

�F�� �L�� 'HWHUPLQH�5ƍ(x)�� ���PDUN�

�LL�� +HQFH�GHWHUPLQH�WKH�WRWDO�OHQJWK�RI�IHQFLQJ�UHTXLUHG�E\�'DYLG�DQG�.DWULQD�WR�
HQFORVH�WKHLU�VKHHS�ZLWK�PD[LPXP�DUHD�IRU�JUD]LQJ�� ����PDUNV�

End of questions


