
 

  

 

 
 
 
 

 
 

 
 

 
 

 
 

 

Section I – Multiple Choice 

Write your student number at the top of this page. 
 
Select the alternative A, B C or D that best answers the question.  Fill in the response oval 
completely. 
 
 
Sample   2  +  4  =  A 2 B 6 C 8 D 9 

  A    B  C  D  

If you think you have made a mistake, put a cross through the incorrect answer and fill in the 
new answer. 
  A    B  C  D  

If you change your mind and have crossed out what you consider to be the correct answer, 
then indicate this by writing the word correct and drawing an arrow as follows. 
 
 
  A    B  C  D  
 

 
 
 
 
 
 
 
 

 
  

  1. A  B C D 
   6. A  B C D 

  2. A  B C D    7. A  B C D 

  3. A  B C D    8. A  B C D 

  4. A  B C D    9. A  B C D 

  5. A  B C D    10. A  B C D 
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Section I 
10 marks 
Attempt Questions 1–10 
Allow about 15 minutes for this section 
Use the multiple-choice answer sheet for Questions 1–10. 

 
1 What is the negation of the following statement? 

  If today is Friday, then I have a maths exam. 

 

 A. If I have a maths exam, then today is Friday. 

 B. Today is not Friday and I do not have a maths exam. 

 C. If I do not have a maths exam, then today is not Friday. 

D. Today is Friday and I do not have a maths exam. 

 

 

2 Given the vectors  and , what is the projection of  onto ? 

A.  

 B.  

 C.  

 D.  
 
 

3 A particle has a displacement of  metres at a particular time. The particle moves with 
constant velocity and two seconds later its displacement is  metres. 

 What is the velocity of the particle in m.s–1? 
 
 A.  

 B.   

 C.  

 D.  
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4 The Argand diagram shows the complex number . 

 

 

 

 

 

 

 

 

 

 Which of the following diagrams best shows the complex number ? 

 

 A.  B.      

 C.  D.      
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ie�iq
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5 Given that a and b are integers, which one of the following statements has a converse that is 

always true? 

 

 A. If a and b are even, then a + b is even 

 B. If a is divisible by 8, then a is even 

 C. If a and b are odd, then a × b is odd 

 D. If a and b are odd, then a – b is even 

 
 
6 Which complex number is a cube root of –i ? 

  

 A.  

 B.  

 C.  

 D.  

 

 

7 How many complex numbers satisfy  and  simultaneously? 

 

 A. 0 

 B. 1 

 C. 2 

 D. Infinitely many 
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8 Two particles with mass m1 kg and m2 kg are connected by a taut light string that passes over a 

smooth pulley. The particles sit on smooth inclined planes as shown in the diagram below. 

 

 

 

 

 

 

 

 

 

 If the system is in equilibrium, what is the value of ? 

 A.  

 B.  

 C.  

 D.  

 
 

9 The integral  is equivalent to which one of the following expressions? 

 

 A.  

 B.  

 C.  

 D.  

 
 

m1

m2

<latexit sha1_base64="VdVH08wGpTbYgGx0w46EUXJaduc=">AAACMXicbVDLSsNAFJ34rPHRVpduBovQVUiKouCm4MZlxb6gDWEynbRDZ5IwMxFL6Je41S9w69p/6E5cCf6Ek7QL23phhsO558C5x48Zlcq2Z8bG5tb2zm5hz9w/ODwqlsrHbRklApMWjlgkuj6ShNGQtBRVjHRjQRD3Gen449ts33kkQtIobKpJTFyOhiENKEZKU16p2A8Ewin3nKn+alOvVLEtOx+4DpwFqNSr1sf798NNwysbZn8Q4YSTUGGGpOw5dqzcFAlFMSNTs59IEiM8RkPS0zBEnEg3zZNP4blmBjCIhH6hgjn715FypEax4k9aCptUW3PhkgRxKSfc14pMLFd3Gfn/DmOdWa4kVMG1m9IwThQJ8TxgkDCoIpjVBwdUEKzYRAOEBdU3QjxCukKlSzZ1e85qV+ugXbOcC+vyPqsRzKcATsEZqAIHXIE6uAMN0AIYJOAZvIBX482YGZ/G11y6YSw8J2BpjJ9fu6uscw==</latexit>
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2secq

<latexit sha1_base64="9cfC1dVMIdrJwMc4CsXlCR+iaz8=">AAACK3icbVDJSgNBFHzjbtzicvPSGIScwowoegx40KNCNkhC6Om8JE16FrrfiHHwM7zqF+jPeFK8ePA/7CwHk1jQUFTVg+ryYyUNue6Hs7C4tLyyurae2djc2t7J7u5VTJRogWURqUjXfG5QyRDLJElhLdbIA19h1e9fDv3qHWojo7BEgxibAe+GsiMFJyvVTxoGRYN6SLyVzbkFdwQ2T7wJyRXh4fvq7SC9ae06mUY7EkmAIQnFjal7bkzNlGuSQuFjppEYjLno8y7WLQ15gKaZjjo/smOrtFkn0vaFxEbq34s04NSLKbi3UVaS9nQUnIrwwJhB4NvEMGxmvaH4vyeE7WxmGlLnopnKME4IQzEu2EkUo4gNh2NtqVGQGljChZb2j0z0uOaC7LwZu543u9U8qZwUvNPC2a2dMQ9jrMEhHEEePDiHIlzDDZRBQARP8Awvzqvz7nw6X+PogjO52YcpOD+/A5mqAw==</latexit>

2cosq
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10 Given that , which one of the following must be true? 

 

 A.  

 B.  

 C.  

 D.  

  

Z b

a
f (x) dx >

Z b

a
g(x) dx > 0
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Section II 
90 marks 
Attempt Questions 11–16 
Allow about 2 hours and 45 minutes for this section 
 
Answer each question in a SEPARATE writing booklet. Extra writing booklets are available. 
 
For questions in Section II, your responses should include relevant mathematical reasoning and/or 
calculations. 

 
Question 11 (15 marks) Use a SEPARATE Writing Booklet 
 
(a) Consider the complex numbers w = 1 – 3i and .  
 

(i) Evaluate . 1 
 

(ii) Express  in the form x + iy where x and y are real numbers. 1 

 
 

(b) Evaluate . 2 

 
 Give your answer in simplest exact form. 
 
 
(c) Find a vector perpendicular to both  and . 2 
 
 
(d)  (i) Find the square root of 5 – 12i. 2 

 

(ii) Hence, solve . 2 
 
 

(e) Find  . 2 

 
 
(f) OABC is a parallelogram. Let  and .  3 

 X is the midpoint of AC. 

 D lies on OC produced such that .  

 If , find the value of k. 

  

z =�2+5i

<latexit sha1_base64="992LxLpQKtqwE/D4D3XgEwuQtYU=">AAACJ3icbVDNSgMxGMz6265/rR69BItQEMtusehFKHjxWLF/0C4lm2bb0Gx2SbJiu/QhvOoT+CwevBU9+iZmtz3Y1oHAMDMfTMYNGZXKsr6Njc2t7Z3dTNbc2z84PMrlj5syiAQmDRywQLRdJAmjnDQUVYy0Q0GQ7zLSckd3id96IkLSgNfVOCSOjwacehQjpaXW5PayfFGhvVzBKlkp4DqxF6RQzUxmH4+1bK2XN8xuP8CRT7jCDEnZsa1QOTESimJGpmY3kiREeIQGpKMpRz6RTpz2ncJzrfShFwj9uIKp+vci9pEahsp/1lFYp/o0DS5FkC/l2Hd1IgnLVS8R//cw1p3lSkPl3Tgx5WGkCMfzgl7EoApgMhrsU0GwYmNNEBZU/xHiIRIIKz2tqdezV7daJ81yyb4qVR70jEUwRwacgjNQBDa4BlVwD2qgATAYgRfwCt6Md+PTmBlf8+iGsbg5AUswfn4BLtunbw==</latexit>
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<latexit sha1_base64="DlpwCvb5N6T56XFSbLSoNSMNZr0=">AAACLXicbVDLSgMxFL3js46vVt25CRahqzIjii4LLnRZoS9oh5JJM21o5mGSEduh3+FWf0C/xoUggit/w8y0C9t6IXA4Dzg5bsSZVJb1Yaysrq1vbOa2zO2d3b39fOGgIcNYEFonIQ9Fy8WSchbQumKK01YkKPZdTpvu8DrVmw9USBYGNTWKqOPjfsA8RrDSlDPuhFpNw8l40s0XrbKVHVoG9gwUKzD+vnk9SqrdgmF2eiGJfRoowrGUbduKlJNgoRjhdGJ2YkkjTIa4T9saBtin0kmy1hN0qpke8kKhX6BQxv5NJD5Wg0j5j9qKakxHM+OcBftSjnxXO1KzXNRS8n+NEN1ZLjRU3pWTsCCKFQ3ItKAXc6RClE6HekxQovhIA0wE039EZIAFJkoPbOr17MWtlkHjrGyfly/u9IwlmF4OjuEESmDDJVTgFqpQBwL38ATP8GK8Ge/Gp/E1ta4Ys8whzJ3x8wvc86uI</latexit>
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<latexit sha1_base64="Dy3fNzxJJ1FTQcGZ6z1ogEeHmxs=">AAACK3icbVC9TsMwGHT4LeGvhZHFoiB1KgkCwViJhbFI/UNtVDmu01p14sh2gBLlMbrCE/A0TCA2xBPwAOCkHWjLSZZOd/dJ53NDRqWyrDdjaXlldW09t2Fubm3v7OYLew3JI4FJHXPGRctFkjAakLqiipFWKAjyXUaa7vAq9Zt3REjKg5oahcTxUT+gHsVIaand8QTC8X0SPybdfNEqWxngIrGnpFg5Gp98ft/+VLsFw+z0OI58EijMkJRt2wqVEyOhKGYkMTuRJCHCQ9QnbU0D5BPpxFnnBB5rpQc9LvQLFMzUvxexj9QgVP6DjsIa1adZcCaCfClHvqsTaVjOe6n4v4ex7iznGirv0olpEEaKBHhS0IsYVBymw8EeFQQrNtIEYUH1HyEeID2f0vOaej17fqtF0jgt22fl8xs9YwlMkAMH4BCUgA0uQAVcgyqoAww4GIMn8Gy8GK/Gu/ExiS4Z05t9MAPj6xf+C6vY</latexit>

Z e

1

1
x

cos(lnx)dx

<latexit sha1_base64="K3Mkgt2BrIXKO+MBjyUiP0cBExY="></latexit>

3
˜
i�2

˜
j+

˜
k

<latexit sha1_base64="tECLPUqs2c51b/b0PorlORhDD5E="></latexit>

4
˜
i+2

˜
j�5

˜
k

<latexit sha1_base64="3hRW+DNPpHmBHQZBFb9uceLffY4="></latexit>

z2 +3z+1+3i = 0

<latexit sha1_base64="ZXUaFjG3uNrjVCl9EnvLpimxA5Y=">AAACLXicbVBLSwMxGMzWV7u+Wj16CRahUCi7raIXoeDFY8W+oF1LNs22odmHSVZsl/4Or/oL/CGeFQTx6t8wu+3Btg4Ehpn5YDJ2wKiQhvGppdbWNza30hl9e2d3bz+bO2gKP+SYNLDPfN62kSCMeqQhqWSkHXCCXJuRlj26iv3WA+GC+l5djgNiuWjgUYdiJJVkTe7KxcqkaBYr9NLoZfNGyUgAV4k5J/lqevLxdlvL1Ho5Te/2fRy6xJOYISE6phFIK0JcUszIVO+GggQIj9CAdBT1kEuEFSWtp/BEKX3o+Fw9T8JE/XsRuUgOA+k+qiisU3WaBBciyBVi7NoqEYfFsheL/3sYq85iqaF0LqyIekEoiYdnBZ2QQenDeDrYp5xgycaKIMyp+iPEQ8QRlmpgXa1nLm+1SprlknlaOrtRMxbADGlwBI5BAZjgHFTBNaiBBsDgHjyBZ/CivWrv2pf2PYumtPnNIViA9vML2zOpPg==</latexit>

Z dxp
3�2x� x2

<latexit sha1_base64="rRgMIJ2aheiVWwI+s3ky7173r0E="></latexit>

�!
OA =

˜
a

<latexit sha1_base64="WJBy3wrgxDSPJcHg/YL9AAtOGd8="></latexit>

�!
OC =

˜
c

<latexit sha1_base64="EYg6k6dPbt1fVwyH5jCugTS8N80="></latexit>

OC

CD
= k

<latexit sha1_base64="GdH7lG5CjI3OZozcCtwyQeDh3Bc=">AAACMXicbVBLSwMxGMzWV10fbfXoJViFnuquKHoRCvXgzQp9SbuUbJptQ7MPkqxYlv0ZnrzqL/DX9CZ69OgP0Oy2B9s6EBhm5oPJ2AGjQhrGRMusrK6tb2Q39a3tnd1cvrDXFH7IMWlgn/m8bSNBGPVIQ1LJSDvgBLk2Iy17VE381gPhgvpeXY4DYrlo4FGHYiSV1Mvnug5HOLqtxlH1Or4a9fJFo2ykgMvEnJFi5ejp5PP7/qfWK2h6t+/j0CWexAwJ0TGNQFoR4pJiRmK9GwoSIDxCA9JR1EMuEVaUNo/hsVL60PG5ep6Eqfr3InKRHAbSfVRRWKfqNA3ORZArxNi1VSIJi0UvEf/3MFadxUJD6VxaEfWCUBIPTws6IYPSh8l8sE85wZKNFUGYU/VHiIdITSjVyLpaz1zcapk0T8vmWfn8Ts1YAlNkwQE4BCVgggtQATegBhoAgxA8gxfwqr1pE+1d+5hGM9rsZh/MQfv6BYzurQE=</latexit>

�!
XD = 3

˜
c� 1

2 ˜
a

<latexit sha1_base64="UJDSZbv5qW78GmaXZK4axWV20Ak="></latexit>

O 

A B 

C 
D 
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Question 12 (15 marks) Use a SEPARATE Writing Booklet 
 
 
(a) Find the equation, in vector form, of the tangent to the circle  at the point (–3, 4). 2 
 
 
 

(b) Using the substitution , evaluate . 3 

 Give your answer in simplest exact form. 
 
 
 

(c) For positive real numbers a and b, prove that . 2 

 
 
 
(d) Consider the following statement, P, for integers x and y:  

  P: If x2 + y2 is divisible by 4 then x and y are not both odd. 

 (i) State the contrapositive of P. 1 
 
 (ii) Hence, prove P by using the contrapositive. 2 
 
 (iii) Without providing a proof, state the conditions on x and y for x2 + y2 to be 1 
  divisible by 4. 
 
 
 

(e) Use a suitable substitution to evaluate . 4 

 Give your answer in simplest exact form. 

  

  

|
˜
v|= 5

<latexit sha1_base64="AOslkSALilI4X0GtN3zkPlmWyns="></latexit>

x = 4sin2 q

<latexit sha1_base64="KxRenIjoD4eGQlnq+lJSouau4AE=">AAACMXicbVBLSwMxGPzWt/XRVr15CRahp7JbKnoRBA96VGhV6NaSTdM2NJtdkm/FuvSXeNWrF39Nb+rVP2H6OGjrQGCYmQ8mE8RSGHTdobOwuLS8srq2ntnY3NrO5vI7NyZKNOM1FslI3wXUcCkUr6FAye9izWkYSH4b9M5H/u0D10ZEqor9mDdC2lGiLRhFKzVz2cfTim+Eui/72OVIm7mCW3LHIPPEm5LCGTx9XrztpVfNvJPxWxFLQq6QSWpM3XNjbKRUo2CSDzJ+YnhMWY92eN1SRUNuGum4+YAcWqVF2pG2TyEZq78v0pBiN8bw0UZJVdjTcfBPhIbG9MPAJkZhM+uNxP89xmxnM9MQ2yeNVKg4Qa7YpGA7kQQjMpqPtITmDGXfEsq0sH8krEs1ZWhHztj1vNmt5slNueRVSkfXdsYiTLAG+3AARfDgGM7gEq6gBgwSeIYXeHXenaHz4XxNogvO9GYX/sD5/gF7Pauy</latexit>

Z 2

0

r
x

4� x
dx

<latexit sha1_base64="yDsvF+qHc5H+6CmPOLhzOfxRETY="></latexit>

1
a
+

1
b
� 4

a+b

<latexit sha1_base64="MDhUOiQgCZgQJ8SUAa5ZBavC0x8="></latexit>

Z 9

1

dx
x(2

p
x�1)

<latexit sha1_base64="xmKjGJhwdaewF99T4i6uVS/MaK4="></latexit>
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Question 13 (14 marks) Use a SEPARATE Writing Booklet 
 
 
(a) On an Argand diagram, the point P representing the complex number  moves 
 such that . 
 
 (i) Sketch the locus of P. 1 
 
 (ii) Find the greatest value of . 1 
 
 (iii) Shade the region where  and . 2 

 
 (iv) Find the area of the region in (iii). 1 
 
 

 

(b) A ball of mass m kg is thrown vertically downwards off a very high cliff with speed 20 m.s–1. 

 It experiences acceleration due to gravity of 10 m.s–2 and a force due to air resistance  

 of  where v is the velocity of the ball. 

 

 (i) Find the terminal velocity that the ball would reach in m.s–1. 1 

 

 (ii) Find the distance through which the ball falls to reach a speed of 30 m.s–1. 3 
  Give your answer in metres in simplest exact form. 

 

 

(c) A particle moves in a straight line. Its displacement, x metres, after t seconds is given by 

 . 

 

 (i) Prove the particle is moving in simple harmonic motion about x = 3 by showing 2 

  that ẍ = –4(x – 3). 

 

 (ii) What is the period of the motion? 1 

 

 (iii) Find all times within the first π seconds when the particle is moving at 2 
  2 metres per second in either direction. 
  

 

 

z

<latexit sha1_base64="iWVRIuf6SFRByeY+nGnUjGTRs6Y=">AAACIXicbVBLS8NAGPzis8ZXq968LBahp5KIoseCBz220Be0oWy2m3bp5sHuRmxDf4FX/QXe/R/exJt48p+4SXuwrQMLw8x8MDtuxJlUlvVlrK1vbG5t53bM3b39g8N84agpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+7oNvVbD1RIFgZ1NY6o4+NBwDxGsNJSbdLLF62ylQGtEntOihWY/Ny9nSTVXsEwu/2QxD4NFOFYyo5tRcpJsFCMcDo1u7GkESYjPKAdTQPsU+kkWdMpOtdKH3mh0C9QKFP/XiQ+VsNI+Y86iupMn2bBhQj2pRz7rk6kYbnspeL/HiG6s1xqqLwbJ2FBFCsakFlBL+ZIhSidC/WZoETxsSaYCKb/iMgQC0yUHtXU69nLW62S5kXZvixf1fSMJZghB6dwBiWw4RoqcA9VaAABCk/wDC/Gq/FufBifs+iaMb85hgUY37/1KqXe</latexit>

|z� (1+ i)|= 1

<latexit sha1_base64="U4nzh4lC7YFywc4yT+U7SGBrOqY="></latexit>

|z|

<latexit sha1_base64="SkLWebPJPRbuTsykB42N2dQDcJ4=">AAACLnicbVBLS0JBGJ1bWWYvrXZthiRwJfdGUZtAaNPSwBeoydzxuzo498HMdyNT/0fbWtWuXxO0iLb9jMbHIrUDA4dzzgdnjhtJodG2P62V1bXE+kZyM7W1vbO7l87sV3QYKw5lHspQ1VymQYoAyihQQi1SwHxXQtXtXY/96j0oLcKghP0Imj7rBMITnKGR7hoSPBw+NpTodHHYSmftvD0BXSbOjGQLh1c9eHtNFFsZK9Vohzz2IUAumdZ1x46wOWAKBZcwSjViDRHjPdaBuqEB80E3B5PaI3pilDb1QmVegHSi/r0Y+Ay7EfoPJkpLwpxOgnMR5mvd912TGIf1ojcW//c4N531QkP0LpsDEUQxQsCnBb1YUgzpeDvaFgo4yr4hjCth/kh5lynG0SycMus5i1stk8pp3jnLn9+aGXNkiiQ5IsckRxxyQQrkhhRJmXCiyBN5Ji/Wu/VhfVnf0+iKNbs5IHOwfn4B3rSrcQ==</latexit>

|z� (1+ i)| 1

<latexit sha1_base64="ZLHKMC/vHxTB4wWWMBC8+e0rtd8="></latexit>

0  Arg(z�1) p
4

<latexit sha1_base64="2ngAYmV+E4uC+RYmorkCPVnGXxY="></latexit>

1
100

mv2

<latexit sha1_base64="MufwN8LQh39ysDzikvNM67BSegg=">AAACM3icbVC9TsMwGHTKXwl/LYwsFgWpU0kqEIyVWBiL1D/UlspxndaqnUS2U6iiPAYjKzwBD4PYgJWJBwAnZaAtJ1k63d0nnc8JGJXKsl6MzNLyyupadt3c2Nza3snldxvSDwUmdewzX7QcJAmjHqkrqhhpBYIg7jDSdEYXid8cEyGp79XUJCBdjgYedSlGSku9XL7jCoQjO45sy4r5+KbcyxWskpUCLhL7lxQqh/fH71/X39Ve3jA7fR+HnHgKMyRl27YC1Y2QUBQzEpudUJIA4REakLamHuJEdqO0ewyPtNKHri/08xRM1b8XEUdqGCh+p6OwRvVpGpyJIC7lhDs6kYTlvJeI/3sY685yrqFyz7sR9YJQEQ9PC7ohg8qHyYCwTwXBik00QVhQ/UeIh0iPqPTMpl7Pnt9qkTTKJfukdHqlZyyCKbJgHxyAIrDBGaiAS1AFdYDBLXgAj+DJeDZejTfjYxrNGL83e2AGxucPq5utiQ==</latexit>

x = 2cos
✓

2t � 2p
3

◆
+3

<latexit sha1_base64="ggMo0Rfp/zPEdpfPBlAuzwIFGL0="></latexit>

 

– 12 – 

Question 14 (15 marks) Use a SEPARATE Writing Booklet 
 

(a) A particle of mass m kg is projected vertically upwards with a velocity of m.s–1 4 

 where g is the magnitude of the acceleration due to gravity. It experiences air resistance 

 of magnitude mkv2. Show that the time taken to reach its maximum height is . 

 
 
 

(b) The point A has a position vector  and the point B has position vector . 

 

 (i) Find a vector equation for ℓ1, the line passing through A and B. 2 
 

 (ii) The point P has position vector . 2 

   If , show that . 

 

 (iii) The line ℓ2 passes through the point P and is parallel to the line ℓ1. 1 

  Find a vector equation for ℓ2. 

 

 (iv) The points C and D both lie on ℓ2. Given that AB = PC = DP and 3 
  that the x-coordinate of C is positive, find the coordinates of C and D. 

 

 (v) Find the exact area of trapezium ABCD, giving your answer as a simplified surd. 3 

 
  

r
g
k

<latexit sha1_base64="vA049f9g0fDRrH8OseESagUt3go=">AAACNHicbVBLSwMxGMzWV11fbT16CRahXsquKHosePFYoS9oS8mm2TY0+zD5VlqWPfhD9Kq/QPwXngVv4tXfYLrtwbYOBIaZ+WAyTii4Asv6MDJr6xubW9ltc2d3b/8gly80VBBJyuo0EIFsOUQxwX1WBw6CtULJiOcI1nRG11O/ec+k4oFfg0nIuh4Z+NzllICWerlCR91JiDuuJDQeJPEoSXq5olW2UuBVYs9JsXL6+PA+Hr9Ve3nD7PQDGnnMByqIUm3bCqEbEwmcCpaYnUixkNARGbC2pj7xmOrGafkEn2ilj91A6ucDTtW/F7FHYBiCN9ZRXOP6NA0uRIin1MRzdGIaVsveVPzfo1R3VksNwb3qxtwPI2A+nRV0I4EhwNMFcZ9LRkFMNCFUcv1HTIdE7wd6Z1OvZy9vtUoaZ2X7vHxxq2csoRmy6AgdoxKy0SWqoBtURXVE0Rg9oWf0Yrwan8aX8T2LZoz5zSFagPHzC1kWrvY=</latexit>

p
4
p

gk

<latexit sha1_base64="+AGwbfZs+2zvYU7LpKDpRKop+dg="></latexit>

0

@
�2
4
7

1

A

<latexit sha1_base64="xydNWbmZszFZ1LTkvPd9mvQfVA8="></latexit>

0

@
�1
3
8

1

A

<latexit sha1_base64="+kfsW8mHUrytzzyF7kFJiR9BVhg="></latexit>

0

@
0
2
3

1

A

<latexit sha1_base64="U7OxW9nOhf775cykvRPxs/BF21Q="></latexit>

\PBA = q

<latexit sha1_base64="9a7D/z82W7U5q2Z+YHSwtgCrRgY=">AAACNXicbVC7SgNBFL3r2/iKj85mUASrsCuKNoKPQssIJgZMCLOTm2RwdnaZuSvGxW+x1cbWb7GwEMTWX3DyKEz0wMDhnHPhzAkTJS35/ps3Nj4xOTU9M5ubm19YXMovr5RtnBqBJRGr2FRCblFJjSWSpLCSGORRqPAqvDnt+le3aKyM9SV1EqxFvKVlUwpOTqrnV6tctxSy4skxO2RVaiPxen7TL/g9sL8kGJDNI7j/OHtZy4r1ZS9XbcQijVCTUNza68BPqJZxQ1IofMhVU4sJFze8hdeOah6hrWW99g9syykN1oyNe5pYT/19kUWc2glFdy7KLqU77QWHIjyythOFLtEN21GvK/7vCeE625GG1DyoZVInKaEW/YLNVDGKWXdC1pAGBamOI1wY6f7IRJsbLsgNnXPrBaNb/SXlnUKwW9i7cDNuQx8zsA4bsA0B7MMRnEMRSiCgA4/wBM/eq/fufXpf/eiYN7hZhSF43z9cVKyO</latexit>

cosq =
1
3

<latexit sha1_base64="uz3770furV6AgwrjMxAtKhHBB5A="></latexit>
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Question 15 (17 marks) Use a SEPARATE Writing Booklet 
 
 
(a) A particle is moving such that ẍ = 18x3 + 27x2 + 9x. 
 Initially, x = –2 and the velocity, v = –6. 
 
 (i) Show that v2 = 9x2(1 + x)2. 2 
 

 (ii) Hence, or otherwise, show that . 2 

 
 (iii) Hence, find x as a function of t. 4 
 
 
 

(b) Find . 3 

 

 
(c) (i) Use de Moivre’s Theorem to show that 3 
 

    
 
 (ii)  Hence, show that the roots of the equation x3 – 21x2 + 35x – 7 = 0 are 3 
 

     
 
 
 
  

Z 1
x(1+ x)

dx =�3t

<latexit sha1_base64="xyt5skDhof+J1ExcaSwXXKU8Rtc="></latexit>

Z �
1+2x2�ex2

dx

<latexit sha1_base64="bRqkYMSvP3RSxWq5Qi0oTrS7OGk="></latexit>

tan7q =
7t �35t3 +21t5 � t7

1�21t2 +35t4 �7t6 where t = tanq

<latexit sha1_base64="+JSjJvi9uUaUeOCusPUC/TypnaI="></latexit>

tan2
⇣p

7

⌘
, tan2

✓
2p
7

◆
and tan2

✓
3p
7

◆

<latexit sha1_base64="HKEDswADcgNAj1vCDGXLKlVYlRk="></latexit>
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Question 16 (14 marks) Use a SEPARATE Writing Booklet 

 
 
 

(a) (i) For a function g(x), continuous on [a, b], prove that 2 
 

    
 
 (ii) Hence, or otherwise, for an even function f (x), continuous on [–a, a], show that 3 
 

    
 
 
 

(b) For integers , let . 

 
 (i) Prove by induction that 4 
 

    
 

(ii) Show that 2 
 

    
 
 (iii) Hence, show that 1 
 

    
 

 (iv) Hence, find the limiting value of  as n → ∞. 2 

  Show working to justify your answer. 

 
End of paper 

  

Z b

a
g(x)dx =

Z b

a
g(a+b� x)dx

<latexit sha1_base64="4zO43CWycuc8ZVIofAeuML20hds="></latexit>

Z a

�a

f (x)
1+ ex dx =

Z a

0
f (x)dx

<latexit sha1_base64="vdjImjuH5NtqSrvoiVeMXszjr2A="></latexit>

n � 0

<latexit sha1_base64="CdeNy9uP8gd6Nk581drrvK6nQ18=">AAACJnicbVDNSgMxGEzqX12ttnr0EixCT2VXFD0WvHis0D9ol5LNpm1sNrskWbEuvXsRvOoT+DTepHjzFXwDs9sebHUgMMzMB5PxIs6Utu1PmFtb39jcym9bO7uFvf1i6aClwlgS2iQhD2XHw4pyJmhTM81pJ5IUBx6nbW98lfrtOyoVC0VDTyLqBngo2IARrI3UEr0hRXa/WLardgb0lzgLUq4VHh+e/Nl3vV+CVs8PSRxQoQnHSnUdO9JugqVmhNOp1YsVjTAZ4yHtGipwQJWbZHWn6MQoPhqE0jyhUab+vkgCrEeRDu5NFDWYOc2CSxEcKDUJPJNIw2rVS8X/PUJMZ7XSUA8u3YSJKNZUkHnBQcyRDlG6GfKZpETziSGYSGb+iMgIS0y0WdYy6zmrW/0lrdOqc1Y9vzEzVsAceXAEjkEFOOAC1MA1qIMmIOAWPIMX8Arf4Dv8gLN5NAcXN4dgCfDrB5fCqGU=</latexit>

In(x) =
Z x

0
tne�tdt

<latexit sha1_base64="8e8VRBaaTVkttUsl6jr3vZ8308A="></latexit>

In(x) = n!


1� e�x
✓

1+ x+
x2

2!
+

x3

3!
+ · · · + xn

n!

◆�

<latexit sha1_base64="qBt5DjTeRGj+WXrHbEQRX6uBgf4="></latexit>

0 
Z 1

0
tne�tdt  1

n+1

<latexit sha1_base64="ohOdeMmkoMdMBww0yP01uhZM//c="></latexit>

0  1� e�1
✓

1+
1
1!

+
1
2!

+ · · · + 1
n!

◆
 1

(n+1)!

<latexit sha1_base64="g0u9CynzOthbUizAcz/53kzadqY="></latexit>

1+
1
1!

+
1
2!

+ · · · + 1
n!

<latexit sha1_base64="tfjA7uOKIVP4ZBQJN4iMzbDIBbg="></latexit>
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