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Multiple Choice (5 marks) 

1.   For the implication, 𝑃 → 𝑄, the negation can be written as.  

A.  Q → P 
B.  ¬Q → ¬P 
C.  P ∧ ¬Q 
D.  None of the above 

 

2. Which of the following functions provides a counterexample to the following 
proposition? 

      “If 𝑓!(𝑥) > 0  for all 𝑥 ∈ ℝ, then 𝑓(𝑥) > 0 for all 𝑥 ∈ ℝ.” 
A.  	 𝑓(𝑥) = 	𝑥" + 1 

     B.  𝑓(𝑥) = 	𝑥" − 1 
C.  𝑓(𝑥) = 1 − 𝑥 
D.  𝑓(𝑥) = 	𝑥# + 𝑥 + 1 

 
3.  Which of the following is the negation of the statement “all warlords are 
dishonourable people”? 

A. If a person is honourable, they are not a warlord. 
B. Some people are either dishonourable or they are warlords. 
C. Some warlords are honourable people 
D. A person is honourable if they’re not a warlord. 

 

4. The value of ∫ !
(#$%&)!(()#&)!

𝑑𝜃 is 

A. 		tan 𝜃 + cot 𝜃 + 𝑐 

B.   tan 𝜃 cot 𝜃 + 𝑐 

C.   tan 𝜃 − cot 𝜃 + 𝑐 

D.   tan 𝜃 − cot 2𝜃 + 𝑐   
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5.    The value of ∫ *+
+(+!,!)

  is 

A. ln|𝑥| + tan$% 𝑥 + 𝑐  

B.    ln|𝑥| + ln(1 + 𝑥") + 𝑐   

C. ln|𝑥| − tan$% 𝑥 + 𝑐  

D. 			ln|𝑥| − %
"
ln(1 + 𝑥") + 𝑐 
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Question 6 (15 marks) 

a) Let S and P be the following propositions: 

    S ≡ [I have studied for this examination]  

    P ≡ [this examination is passable] 

 
i) Express P ∨	¬S as an English sentence. (1 mark) 
ii) ii)  Write the statement given in (a) as an implication involving S and P, and 

express it also in English. (2 marks) 

 

b) i) For all a, b ∈	Z, show that 17 divides 10a+b if and only if 17 divides a-5b. (3 marks) 

    ii)  Deduce, using part (i), that 17 divides 4080. (1 mark)  

 

c)   Using proof by contradiction, show that for all positive integers a, b and c,  

      if  𝑎" + 𝑏" = 𝑐",  then  either a is even or b is even. (3 marks) 

 

d ) i) Let z=2+i and ω=1-2i. 

        α ) Find zω. (1 mark) 

        β)  Find the angle between zω and ω, leaving your answer to 2 decimal  

               places.  (2 mark) 

 

   ii)  Let 𝑧 = 𝑟𝑒&	
!
"  where r ∈𝑅'	and ω = (3-3i)z. 
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         If  𝑤)  lies on a unit circle centred at the origin for all integer values of k, find 

         the value of r. (2 marks) 

 

 

 

 

 

 

Question  7 (start a new page) (15 marks) 

a)   i)  Find 𝑎, 𝑏 and 𝑐 such that ∫ 𝑥" 𝑒"*𝑑𝑥 = (𝑎𝑥" + 𝑏𝑥 + 𝑐)𝑒"*. (2marks) 

       ii) Show that ∫ * +,-*
%'(/0+*)#

2
3 𝑑𝑥 = 2#

4
.  (2marks) 

iii) Evaluate ∫ +,-*
+,-(*'5)

𝑑𝑥, 𝑎 > 0. (2marks) 

(iv) )Find    6
6*
J∫ √1 − 𝑡"/0+5*
3 	𝑑𝑡M.  (2marks) 

 

b)  i) Show by taking the contrapositive, that for all positive integers 𝑛, 𝑛 is even if 
𝑛" is  

          even.  ( 3 marks) 

     ii) Hence, using proof by contradiction, show that √8𝑛 − 2 is irrational.   (4 
marks) 

 

Question 8 ( Start a new Page) (15 marks)  
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a) 5 − 2𝑖 is a solution to the equation 𝑧" + 𝑎𝑧 + 𝑏 = 0 where 𝑎, 𝑏 ∈ ℝ. Find the value 
of 𝑎 and 𝑏. (2 marks) 
 

b) Let 𝑧 = 2(𝑐𝑜𝑠2𝜃 + 𝑖𝑠𝑖𝑛2𝜃) where 0 < 𝜃 < 45°. Find the modulus and argument 
of 𝑧 + 2, expressing your answers in terms of 𝜃. (2 marks)  
 

 
c) Consider the complex number 𝑧 = 7$

7#
 where 𝜔% = √2 + √6𝑖 and 𝜔" = 3 + √3𝑖. 

  i) Express 𝑧 in modulus-argument form. (3 marks) 

      ii) Find the smallest positive integer value of 𝑛 such that 𝑧8 is a real number.  (1 
mark) 

 
d) Sketch the region in the complex plane where the following inequalities hold 

simultaneously. (3 marks) 

− 2
4
< 𝐴𝑟𝑔(𝑧 − 2 + 3𝑖) < 2

4
 and |𝑧 − 2 + 3𝑖| ≤ 2 

 

 

 

(Continue with  Q8) 

 
e)  For the equation 𝑧# + 64 = 0, 𝑧 ∈ ℂ. 

 
i) Find the three distinct roots of the equation in modulus-argument form. (3marks) 

     ii) The roots of the equation represent the vertices of a triangle. Find the area of the\ 

           triangle formed. (1 mark) 

 

Question 9  (Start  a New Page) (15 marks) 



 

JRAHS Ext 2 T1                                                                                                        Page 6 of 7 
 

 a) i)  ∫ 6*
/0+9'/0+*

	,								0 < 𝛼 < 𝜋								(3 marks) 

 

  ii)  ∫ #*$"
(*'%)#(*'#)

𝑑𝑥  (3 marks) 

 

b)   Consider the complex numbers 𝑧% = −1 + 𝑖 and 𝑧" =
%
√"
(cos a2

#
b + 𝑖𝑠𝑖𝑛 a2

#
b). 

 i)  Write 𝑧%𝑧" in the form 𝑎 + 𝑖𝑏 where 𝑎, 𝑏 ∈ ℝ. (2marks) 

 ii)  Hence or otherwise, find the value of 	tan a 2
%"
b in the form 𝑐 + 𝑑√3 where 𝑐, 𝑑 ∈ ℤ.   

       (3marks) 

 

c)   Given that 𝑧; − 1 = (𝑧 − 1)(𝑧4 + 𝑧# + 𝑧" + 𝑧 + 1).  

							Let	𝜔 be the complex root with the smallest positive argument to the solution to 

       𝑧; − 1 = 0 where 𝜔 ∈ ℂ. 

i)    Prove that 1 + 𝜔" + 𝜔4 = −(𝜔 + 𝜔#) (1mark) 

ii)   Hence show that cos a"2
;
b − cos a2

;
b = − %

"
	 (3marks)    
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Question 10  (Start a New Page) (15 marks) 

a)  Use integration, find the area of the region in the first quadrant enclosed by 
the x-axis,   

     the line 𝑦 = 𝑥 and the circle 𝑥" + 𝑦" = 32. (3 marks) 

 

b)  Given that 𝐼8 = ∫(𝑥" − 𝑎")
#%&$
# 𝑑𝑥 

  i) Differentiate 𝑥 + √𝑥" − 𝑎"		,			(1mark) 

  ii) Hence show that  𝐼3 = ln |𝑥 + √𝑥" − 𝑎"	|   (2 marks) 

  iii) Use integration by parts to show that 𝐼8 =
%
"8
𝑥(𝑥" − 𝑎")

#%&$
# − "8$%

"8
𝑎"	𝐼8$%      

       ( 3 marks) 

 

 

c)  Given that 𝑓 is an integrable function over the closed interval [0, 𝑎].  

  i)    Prove that    ∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥
'
#
3

'
#
3

5
3   (2 marks) 

  ii)   Hence, or otherwise show that   ∫ ln(sin 𝜃)2
3 𝑑𝜃 = −𝜋 ln 2. (4 marks)    

 

                                

                      

END of PAPER 
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