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2018-1-PEN-JIT SIN 

Section A [45 marks] 

Answer all questions in this section. 

 

 

1   Given that xyx +− = 324 53  and 1253 12 = −− yyx , show that 

0816463 22 =−++−− yxxyyx . 

[4 marks] 

 

 

2   Express 
1

2
2 −r

 as partial fraction.                            [3 marks] 

Hence, find a simple expression for 
= −

=
n

r r
S

2
2 1

2
 and determine whether S  

converges when n is large.               [5 marks]   

 

 

 

3   (a) The matrices A, B and C are given by  

   A =
















−

−

103

141

012

, B = 
















−

−

−−

111

011

213

, C = 
















−

−−

−

3112

164

627

. 

Find the matrix CBA )( + , and hence, deduce 
1)( −+ BA .   [5 marks] 

  

     (b) Using the result in (a), solve the system of linear equations 

     x  − 2z = −17, 

3y + z = 34, 

4x + y − 2z = 17.     

      [5 marks] 

 

4   The complex number u is defined by 
ia

u
2

5

+
= , where the constant a is real. 

     (a)  Express u in the form x + iy where x and y are real.   [2 marks] 

     (b)  Find the value of a for which arg
4

3
)( *


=u , where * denotes the complex 

conjugate of  u.         [5 marks] 

 

 

 

 



 

5   The equation of a conic is  9x2 + 4y2 + 54 x + 32y + 109 = 0.  

 (a)  Obtain its standard form and identify the conic.   [4 marks] 

 (b)  Find the coordinates of its centre, vertices and foci.  Hence, sketch its graph. 

          [5 marks] 

 

 

6   It is given that a = pi – j + 4k , b = qj + 3k and a x b = i – 6j – 2k, where p and q 

are constants.          

 (a)  Determines the values of p and q.      [3 marks] 

 (b)  Find (i)   the area of the parallelogram with sides a and b.  [2 marks] 

         (ii)  the angle between a and b.      [2 marks] 

 

Section B [15 marks] 

Answer only one question in this section. 

 

7   A polynomial 384)( 234 −+++= xbxaxxxp  has a factor 3+x  and gives a 

remainder −10 when it is divided by 12 +x .  Determine the values of the constants a 

and b.            [5 marks] 

Show that 
2

1
 is the zero of )(xp  and factorise completely )(xp .  [5 marks] 

Hence, find the set of values of x for )2)(3)(12()( −+− xxxxp .  [5 marks] 

 

 

8   (a)  The complex numbers 
1z  and 

2z  are given by iz 211 −=  and iz −= 32
.  Find 

the modulus and argument of  
1

2

z

z
.                                                            [5 marks] 

Hence, determine the real value of  

20

1

2










z

z
.                                           [4 marks] 

 

 (b)  The variable complex number z is given by )sin21(cos2  −+= iz , where     

takes all the values in the interval  − . 

        (i)   Show that | z – i  | = 2 for all values of  .           [3 marks] 

           (ii)   Prove that the real part of 
iz −+ 2

1
 is a constant for   − .         

          [3 marks] 
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3(b) x  − 2z = −17  −x + 2z = 17 B1 5 
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4(a) 
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2
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2
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+
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5
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a
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4

5
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
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                     4

3
tan

2 
=
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                      a = −2 A1 

 

5(a) 9(x2 + 6x) + 4(y2 + 8y) + 109 = 0 M1 4 

 9 ( x + 3)2 + 4 (y + 4)2 = 36 M1  

 
   1

9

)4(

4

)3( 22

=
+

+
+ yx

 
A1  

 Conic is an ellipse B1  

    

 Centre = (−3, −4) B1  

 Vertices = (−3 , −1) and (−3, −7) B1 

 Foci = )54,3( and )54,3( −−−+−−  B1 

   

All labels 
correct. 

D1 

 
Correct 

shape of 

vertical 
ellipse D1 
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