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Instruction to candidates: 

 

DO NOT OPEN THIS QUESTION PAPER UNTIL YOU ARE ALLOWED TO DO SO. 

 

Answer all questions in Section A. 

 

Answer one question only in Section B.  

 

Write the answers on the answer sheets provided. Begin each answer on a new page of the answer 

sheet. All working should be shown. 
 

Scientific calculators may be used. Programmable and graphic display calculators are not allowed. 

 

Answers may be written either in English or Malay. 
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Section A [45 marks] 

Answer all questions in this section  

 

 

1. Sketch, on the same axes, the graphs of 2 1y x   and 
1

y
x

 .  

Hence, solve the inequality 
1

2 1 x
x

.                 [6 marks] 

 

2. The 𝑟th term, 𝑈𝑟 , of a series is given by  𝑈𝑟 =  (
1

3
)

2𝑟−3

+ (
1

3
)

2𝑟−1

.  

Express ∑ 𝑈𝑟  in the form 𝐴 (1 −
𝐵

9𝑛
) ,

𝑛

𝑟=1

where 𝐴 and 𝐵 are constants that must be   

evaluated. Hence find the sum to infinity of this series.                    [9 marks]

                        

     

3. A matrix N is given by

1 2 1

1 0 2

1 3 1

 
 

  
  

N . 

(a) Find 2 2 6 N N I .         [3 marks] 

(b) Show that  2 2 6 9N N N I I    where I is the 3 x 3 identity matrix, and deduce 1
N

 .

                   [4 marks] 

4. The complex number, 1 + 𝑖√3  is denoted by z. 

(a) Express z in the form r(cosθ + i sinθ ) where r > 0 and −π < θ ≤ π . Hence, or otherwise, find 

the modulus and argument of 𝑧3.         [3 marks] 

(b) Hence, find the values of all the cube roots of 4 + 4𝑖√3 in the form r(cosθ + i sinθ).  

[5 marks] 

 

5. Find the Cartesian equation of the ellipse with the parametric equations 

x = 3 cos θ - 3 , y = sin θ + 2       [2 marks] 

Hence, determine the centre, vertices and foci and sketch the ellipse.    [6 marks] 

 

 

6. The equations of two intersecting lines are given by  

  𝒓 = (2𝒊 + 𝒋) + 𝑡(𝒊 + 𝒋 + 2𝒌)  and  𝑥 − 2 =
𝑦−2

2
= 𝑧 + 1 

(a)   Determine the coordinates of the point of intersection of two lines.  [3 marks] 

(b)   Find the angle between the two lines.      [4 marks] 
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Section B [15 marks] 

Answer any one question in this section  

 

 

7. Write cos x – 2 sin x in the form, 𝑅 cos(𝑥 ± 𝛼), with R > 0 and 0° < α < 90 ° , and give the 

value α correct to nearest 0.1°.  

Find the maximum and minimum values for y = cos x – 2 sin x and give, to the nearest 0.1°, the 

values of x in the range 0° < x < 360° where the maximum and minimum values exist. [5 marks]  

(a) Sketch the curve y = cos x – 2 sin x for 0° ≤ x ≤ 360°.      [2 marks]  

(b) Find the range of values x between 0° and 360° that satisfy the inequality,  

cos x – 2 sin x ≥ 2           [4 marks]  

(c) Find the largest value and least value of 
1

cos 𝑥−2 sin 𝑥+3
 .      [4 marks] 

 

8. Given point 𝑃(𝑝2, 2𝑝) and 𝑄(𝑞2, 2𝑞) are two points on the curve y2 = 4x. 

(a) Prove that the equation of the chord joining P and Q is (p + q)y – 2x = 2pq.     [3 marks] 

(b) Deduce the equation of the tangent to the curve at P.      [2 marks]

          

(c) The chord PQ passes through the fixed point (3, 0). Prove that the mid-point of the chord lies on 

the curve y2 = 2(x – 3).             [4 marks] 

(d) The tangents to the curve at P and Q meet at T. Show that the locus of T  is a straight line 

parallel to the y-axis.           [6 marks] 

 

 

 

End of The Question Paper 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 MARKING SCHEME (MATHEMATICS T – PRA-U 1)(2020) 

1) 
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1
2 1

2 1 0

(2 1)( 1) 0

1
1,

2

1
2 1 0

2

 

  

  

  

    

x
x

x x

x x

x x

y x x

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

1
: 1

2

 
   

 
x x or x     

 

M1 

 

 

 

A1 

 

 

 

 

 

D1 

(1st graph) 

 

D1 

(2nd graph) 

D1 

(all correct) 

 

 

 

 

 

 

 

 

 

 

 

 

A1(All D correct) 

[T:6] 

2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 𝑈𝑟 = (
1

3
)

2𝑟−3
+ (

1

3
)

2𝑟−1
 

       = 27 (
1

3
)

2𝑟

+ 3 (
1

3
)

2𝑟

 

       = 30 (
1

3
)

2𝑟

 

 
 
 

∴ ∑ 𝑈𝑟 

𝑛

𝑟=1

=  ∑ 30 (
1

3
)

2𝑟𝑛

𝑟=1

 

 

 

 

 

 

M1 

 

A1 

 

 

 

 

 

 

B1 

 

 

y 

x 
1   

 

 

-1 



 
 

 

 

 

 

 

 

 

 

 

= 30 ∑ (
1

3
)

2𝑟𝑛

𝑟=1

= 30 [(
1

3
)

2

+ (
1

3
)

4

+ (
1

3
)

6

+ ⋯ + (
1

3
)

2𝑛

] 

= 30 (
1

3
)

2

[1 + (
1

3
)

2

+ (
1

3
)

4

+ ⋯ + (
1

3
)

2(𝑛−1)

] 

 

=
30

9
[
1 − (

1
3

)
2𝑛

1 − (
1
3

)
2 ] 

=
30

9
(

9

8
) [1 − (

1

3
)

2𝑛

] 

=
15

4
[1 − (

1

3
)

2𝑛

] =  
15

4
[1 −

1

9𝑛] 

Thus, 𝐴 =
15

4
  , 𝑎𝑛𝑑 𝐵 = 1 

 

 ∑ 𝑈𝑟 =

∞

𝑟=1

lim
𝑛→∞

∑ 𝑈𝑟 =

𝑛

𝑟=1

lim
𝑛→∞

15

4
[1 −

1

9𝑛] =
15

4
− 0 =

15

4
 

 
                                           

 
 M1 

 

 

 

 

 

 

M1 

 

 

 

 

M1A1 

 

 

 

M1 A1 
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3) (a) 2 2 6 N N I  

       

1 2 1 1 2 1 1 2 1 1 0 0

1 0 2 1 0 2 2 1 0 2 6 0 1 0

1 3 1 1 3 1 1 3 1 0 0 1

2 5 6 2 4 2 6 0 0

1 8 3 2 0 4 0 6 0

1 1 6 2 6 2 0 0 6

6 1 4

3 2 1

3 5 2

      
      

        
              

     
     

        
          

 
 

   
   

 

(b)  2 2 6N N N I   

       

1 2 1 6 1 4

1 0 2 3 2 1

1 3 1 3 5 2

9 0 0

0 9 0

0 0 9

9I

  
  

    
      

 
 

  
  

 

 

 

 

B1 

 

 

 

M1 

 

 

 

A1 

 

 

 

 

 

 

B1 

 

 

 

 

 

A1 

 

 

 

 

 



1 21
2 6

9

2 1 4

3 9 96 1 4
1 1 2 1

3 2 1
9 3 9 9

3 5 2
1 5 2

3 9 9

( )N N N I
    

 
  

   
   

        
     

  
 

 

 

B1 

 

 

 

 

A1 
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4a) 

 

 

 

 

 

 

 

 

 

 

 

4b) 

𝑧 = 1 + 𝑖√3 

𝑚𝑜𝑑𝑢𝑙𝑢𝑠, |𝑧| = √12 + (√3)
2
          𝑎𝑟𝑔𝑢𝑚𝑒𝑛𝑡(𝑧) =

𝜋

3
𝑟𝑎𝑑 

                   |𝑧| = 2                  

∴ 𝑧 = 2 (cos
𝜋

3
+ 𝑖 sin

𝜋

3
) 

𝑧3 = 23 [cos
𝜋

3
+ 𝑖 sin

𝜋

3
]

3

 

= 8[cos 𝜋 + 𝑖 sin 𝜋] 
 

𝑚𝑜𝑑𝑢𝑙𝑢𝑠, |𝑧3| = 8      𝑎𝑟𝑔𝑢𝑚𝑒𝑛𝑡(𝑧3) = 𝜋     
 

𝑤 = 4 + 4𝑖√3 = 4(1 + 𝑖√3)  

                   = 8 (cos
𝜋

3
+ 𝑖 sin

𝜋

3
) 

                  = 8 (cos (2𝜋𝑘 +
𝜋

3
) +𝑖 sin (2𝜋𝑘 +

𝜋

3
)) 

𝑤
1
3 = (4 + 4𝑖√3)

1
3

= 8
1
3 (cos (2𝜋𝑘 +

𝜋

3
) +𝑖 sin (2𝜋𝑘 +

𝜋

3
))

1
3
 

                         = 2 (cos (
2𝜋𝑘

3
+

𝜋

9
) +𝑖 sin (

2𝜋𝑘

3
+

𝜋

9
)) , 𝑤𝑖𝑡ℎ 𝑘 = 0,1,2 

 

 

𝑘 = 0,   𝑤0 = 2 [cos (
𝜋

9
) +𝑖 sin (

𝜋

9
)]   

 

𝑘 = 1,   𝑤1 = 2 [cos (
7𝜋

9
) + 𝑖 𝑠𝑖𝑛 (

7𝜋

9
) ]    

 

𝑘 = 2,   𝑤2 = 2 [cos (
13𝜋

9
) + 𝑖 𝑠𝑖𝑛 (

13𝜋

9
)]

= 2 [cos (−
5𝜋

9
) + 𝑖 𝑠𝑖𝑛 (−

5𝜋

9
)]    

 

 

 

 

 

 

 

 

 

B1 

 

 

A1 

 

 

M1 

 

A1 

 

 

 

B1 

 

 

 

 

M1 

 

 

 

 

 

 

A1 (one correct) 

 

 

A1 (all correct) 
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5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 𝑥 = 3 cos 𝜃 − 3       ,    cos 𝜃 =
𝑥+3

3
       ,           

               𝑦 = sin 𝜃 + 2          ,      sin 𝜃 = 𝑦 − 2 

𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1  
(𝑥 + 3)2

9
+

(𝑦 − 2)2

1
= 1  

 

a=3 , b=1  𝑐 = √32 − 12 = √8 = 2√2 

Centre (-3,2) 

Vertices (0,2) and (-6,2) 

Foci (-3 +2√2 , 2) and (-3 - 2√2 , 2) 
 

 

 

 

 

 

 

 

 

 
M1 

 

 

A1 

 

 

M1 

A1 

A1 (both correct) 

A1 (both correct) 

 

 

D1 (shape & 

centre,2nd 

quadrant) 

D1 (vertices 

correct) 

 

 [T:8] 

6(a) 

 

 

 

 

 

 

 

 

6(b) 

 

 

 

 

 

 

𝑟1 = 𝑟2 → (
2 + 𝑡
1 + 𝑡

2𝑡
) = (

2 + 𝑠
2 + 2𝑠
−1 + 𝑠

) 

𝑡 = 𝑠 , 1 + 𝑠 = 2 + 2𝑠 , 𝑠 = −1 , 2𝑠 = −1 + 𝑠,  
𝑡 = 𝑠 = −1 

 

 

Intersection point : (1, 0, −2) 
 

|𝑏1| = √1 + 1 + 4 = √6  ; |𝑏2| = √1 + 4 + 1 = √6 

𝑏1 ∙ 𝑏2 = (
1
1
2

) ∙ (
1
2
1

) = 1 + 2 + 2 = 5 

cos 𝜃 =
5

√6√6
=

5

6
 

𝜃 = 33.56° 

 

B1 (all correct) 

 

M1 (try to solve 

and get his s and 

t)  

A1 (in coordinate 

form) 

 

B1 (both) 

 

M1(dot product) 

 

M1 

 

A1 

[T:7] 

7 

 

 

 

 

 

 

 

 

 

 

 

 

Let cos x – 2 sin x ≡ R cos (x + α)  

                              ≡ R cos x cos α – R sin x sin α  

Hence, R sin α = 2  

            R cos α = 1  

tan α = 2 , α = 63.43° =  63.4° (to 0.1 degree) 

𝑅2(𝑠𝑖𝑛2𝛼 + 𝑐𝑜𝑠2𝛼) = 22 + 12
  

𝑅 = √5 

Hence, cos x – 2 sin x = √5 cos ( x + 63.4°)  

Maximum value of y is √5  when x+ 63.4° = 360°  

                                                             i.e. x = 296.6°  

Minimum value of y is −√5 when x+ 63.4° =180°  

                                                               i.e. x =116.6 °  

 

 

 

M1  

2 equations  

A1  

 α and R values  

 

A1  

 

B1  

 

B1  

 

 

 

X 

Y 

-6 -3 0 

2 . F1(-3 +2√2 , 2) 
F2(-3 -2√2 , 2) . . 

C(-3,2) 
. 

(-3, 3) 

(-3, 1) 
x 

x 



 
7a) 

 

 

 

 

 

 

 

 

 

 

 

7b) 

 

 

 

 

 

 

 

 

7c) 

 
When x = 0° , y =1  

When x = 360°, y = 1  

 
 

 

 

Solve cos x – 2 sin x ≥ 2  

Let √5 cos ( x + 63.43°) = 2  

cos ( x + 63.43°) =  
2

√5
 

x + 63.43° =  333.43° ,  386.57°   

x = 270° , 323.14°  

Hence the range of values x such that is 

{x : 270° ≤ x ≤ 323.1°} 

 

  

From cos x –  2 sin x  = √5 cos ( x + 63.4°)  
and                                −1 ≤ cos( x +  63.4°) ≤ 1 

−√5 ≤ cos x –  2 sin x ≤ √5 

3 − √5 ≤  cos x –  2 sin x + 3 ≤ 3 + √5 
1

3 + √5
≤

1

cos x –  2 sin x + 3
≤

1

3 − √5
 

 

The greatest value of 𝑓(𝑥) =
1

3−√5
=

3+√5

(3−√5)(3+√5)
=

3+√5

4
 

 

The least value of 𝑓(𝑥) =
1

3+√5
=

3−√5

(3+√5)(3−√5)
=

3−√5

4
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

D1  

shape  

D1  

Max & min point  

Start and end 

points  

 

 

 

 

D1 draw line  

y = 2 on graph  

M1  

 

A1  

 

A1 

 

 

 

 

M1  

 

 

M1  

 

 

A1  

 
A1 
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360° 

 

360° 

 

296.6° 
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