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READ THESE INSTRUCTIONS FIRST 

 

INSTRUCTIONS TO CANDIDATES 

 

1. Find a nice comfortable spot without distraction.  

 

2. Be fully focused for the whole duration of the test. 

 

3. Speed is KING. Finish the paper as soon as possible then return-back to Check Your Answers. 

 

4. As you are checking your answers, always find ways to VALIDATE your answer. 

 

5. Avoid looking through line by line as usually you will not be able to see your Blind Spot. 

 

6. If there is no alternative method, cover your answer and REDO the question.  

 

7. Give non-exact answers to 3 significant figures, or 1 decimal place for angles in degree, or 2 

decimal place for $$$, unless a different level of accuracy is specified in the question. 

 

Wish you guys all the best in this test. 

 

You can do it. 

 

I believe in you. 
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If you need support and personalised guidance, you can find us here 
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Name: ____________________________   Class: ______   Date: _________ 

Secondary 4 Mathematics 

Mock Paper 

Topic: Vectors 

Duration:  40 minutes  

 

Vectors 

1 ABCD is a parallelogram.𝐴𝐵⃗⃗⃗⃗  ⃗ = (−1
−5

) and 𝐵𝐷⃗⃗⃗⃗⃗⃗ = (4
8
).  

The coordinates of 𝐷 is (6,2). Find 

 

(a) the coordinates of 𝐵, 

(b) 𝐵𝐶,⃗⃗ ⃗⃗ ⃗⃗   

(c) the magnitude of 𝐶𝐷⃗⃗⃗⃗  ⃗. 
 

 

 

 

 

[1] 

[1] 

[2] 

2 In the diagram, WXYZ is a quadrilateral 

such that 𝑊𝑋 = 𝑎,𝑊𝑍 = 𝑏 and 𝑊𝑍 =
2

3
 𝑋𝑌 . T is a point on XZ such that 55𝑇𝑋 =

3𝑍𝑋. 
 

(a) What is the special name given to the 

quadrilateral 𝑊𝑋𝑌𝑍? 

(b) Express, as simply as possible, in terms 

of a and b, 

(i) 𝑍𝑋 , 

(ii) 𝑊𝑌 , 

(iii) 𝑊𝑇 . 
(c) Explain why points 𝑊,𝑇 𝑎𝑛𝑑 𝑌 lie on a straight line. 

(d) Find 

(i) 
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑊𝑍𝑇

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑌𝑋𝑇
 , 

(ii) 
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑌𝑍𝑇

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑌𝑋𝑇
 , 

 

 

 

 

 

 

 

 

[1] 

 

[1] 

[1] 

[2] 

[2] 

 

[1] 

 

[2] 
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3 (a) Given that 𝑅𝑆 = (
−1
2

) and the position vector of 𝑅 is (
3

−5
), find 

(i) |𝑅𝑆| , 

(ii) the coordinates of 𝑆. 
(b)  
 

 

 

 

 

ABCD is a parallelogram.𝐴𝐹 = 2𝐹𝐷,𝐸𝐷 =
1

3
𝐶𝐷 ,𝐵𝐴 = 𝑎 𝑎𝑛𝑑 𝐵𝐶 = 𝑏. 

(i) Express, as simply as possible, in terms of a and/or b, 

(a) 𝐸𝐶, 

(b) 𝐷𝐹 , 

(c) 𝐶𝐴 , 

(d) Are 𝐹𝐸  and 𝐶𝐴 parallel vectors? Explain your answer with 

working. 

(ii) Calculate the value of 

(a) 
𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝐷𝐸𝐹

𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝐷𝐶𝐴
 , 

(b) 
𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝐷𝐸𝐹

𝑎𝑟𝑒𝑎 𝑜𝑓 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙𝑜𝑔𝑟𝑎𝑚 𝐴𝐵𝐶𝐷
 . 

 

 

 

[1] 

[1] 

 

 

 

 

 

 

 

 

[1] 

[1] 

[2] 

 

[2] 

 

 

[1] 

[2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Page 4 
 

           Paradigm Specialising in O & A Level Mathematics 

Maths Secrets  

Answer Key 

1 Solutions: 

(a) 𝐵𝑂̅̅ ̅̅ + 𝑂𝐷̅̅ ̅̅ = 𝐵𝐷̅̅ ̅̅  

𝑂𝐵̅̅ ̅̅ = 𝑂𝐷̅̅ ̅̅ − 𝐵𝐷̅̅ ̅̅   

= (
6
2
) − (

4
8
)  

= (
2
−6

)  

∴ 𝐵(2,−6)  
(b) 𝐵𝐴̅̅ ̅̅ + 𝐵𝐶̅̅ ̅̅ = 𝐵𝐷̅̅ ̅̅  

𝐵𝐶̅̅ ̅̅ = 𝐵𝐷̅̅ ̅̅ − 𝐵𝐴̅̅ ̅̅   

= (
4
8
) − (

1
5
)  

= (
3
3
)  

(c) |𝐶𝐷̅̅ ̅̅ | = |𝐴𝐵̅̅ ̅̅ | 

= √(−1)2 + (−5)2  

= √26  

= 5.09902  

= 5.10  

 

Ans: (𝑎)(2,−6)   (b) (3
3
)    (c) 5.10 

 

2 Solutions: 

 

(b)(i) 𝑍𝑋⃗⃗⃗⃗  ⃗ = 𝑍𝑊⃗⃗ ⃗⃗ ⃗⃗  + 𝑊𝑋⃗⃗⃗⃗⃗⃗  ⃗ = −𝐛 + 𝐚 

         OR 

         𝑍𝑋⃗⃗⃗⃗  ⃗ = 𝑊𝑋⃗⃗⃗⃗⃗⃗  ⃗ + 𝑊𝑍⃗⃗ ⃗⃗ ⃗⃗  = 𝐚 − 𝐛 

     (ii) 𝑊𝑌⃗⃗⃗⃗⃗⃗  ⃗ = 𝑊𝑋⃗⃗⃗⃗⃗⃗  ⃗ + 𝑋𝑌⃗⃗⃗⃗  ⃗ = 𝐚 +
3

2
𝐛 

     (iii) 5𝑇𝑋⃗⃗⃗⃗  ⃗ = 3𝑍𝑋⃗⃗⃗⃗  ⃗ 

            𝑇𝑋⃗⃗⃗⃗  ⃗ =
3

5
𝑍𝑋⃗⃗⃗⃗  ⃗ 

            𝑍𝑇⃗⃗⃗⃗  ⃗ =
2

5
𝑍𝑋⃗⃗⃗⃗  ⃗  

           𝑊𝑇⃗⃗⃗⃗⃗⃗  ⃗ = 𝑊𝑍⃗⃗ ⃗⃗ ⃗⃗  + 𝑍𝑇⃗⃗⃗⃗  ⃗ = 𝑊𝑍⃗⃗ ⃗⃗ ⃗⃗  +
2

5
𝑍𝑋⃗⃗⃗⃗  ⃗ = 𝐛 +

2

5
(𝐚   𝐛 )  

           𝑊𝑇⃗⃗⃗⃗⃗⃗  ⃗ =
2

5
𝐚 +

3

5
𝐛      or     (2𝐚 + 3𝐛)     or  

2

5
(a +

3

2
𝐛)      

  OR 

          𝑊𝑇⃗⃗⃗⃗⃗⃗  ⃗ = 𝑊𝑋⃗⃗⃗⃗⃗⃗  ⃗ + 𝑋𝑇⃗⃗⃗⃗  ⃗ 

          𝑊𝑇⃗⃗⃗⃗⃗⃗  ⃗ = 𝑊𝑋⃗⃗⃗⃗⃗⃗  ⃗ +
3

5
(𝑍𝑋⃗⃗⃗⃗  ⃗)  

          𝑊𝑇⃗⃗⃗⃗⃗⃗  ⃗ =
2

5
𝐚 +

3

5
𝐛   OR   

1

5
(2𝐚 + 3𝐛)     OR     

2

5
(𝐚 +

3

2
𝐛) 
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(c) 𝑊𝑌⃗⃗⃗⃗⃗⃗  ⃗ = 𝐚 −
3

2
𝐛 =

1

2
(2𝐚 + 3𝐛) 

     𝑊𝑇⃗⃗⃗⃗⃗⃗  ⃗ =
2

5
𝐚 +

3

5
𝐛 =

1

5
(2𝐚 + 2𝐛) 

     
𝑊𝑇

𝑊𝑌
=

(1 5⁄ )

(1 2⁄ )
=

2

5
 

     𝑊𝑇⃗⃗⃗⃗⃗⃗  ⃗ =
2

5
𝑊𝑌⃗⃗⃗⃗⃗⃗  ⃗  

     𝑊𝑇⃗⃗⃗⃗⃗⃗  ⃗ and 𝑊𝑌⃗⃗⃗⃗⃗⃗  ⃗ are parallel. W is a common point.  

     Hence W, T and Y lie on a straight line 

 

 

Answer: (a) Trapezium (bi) 𝑍𝑋⃗⃗⃗⃗  ⃗ = 𝑊𝑋⃗⃗⃗⃗⃗⃗  ⃗ − 𝑊𝑍⃗⃗ ⃗⃗ ⃗⃗  = 𝑎 − 𝑏  (bii) 𝑎 +
3

2
𝑏 

(biii) 
2

5
(𝑎 +

3

2
𝑏) (c) 𝑊𝑇⃗⃗⃗⃗⃗⃗  ⃗ 𝑎𝑛𝑑 𝑊𝑌⃗⃗⃗⃗⃗⃗  ⃗ are parallel. W is a common point. 

Hence W, T and Y lie on a straight line.   (di) 
Area of triangle WZT

Area of triangle YXT
= (

2

3
)
2

=
4

9
   

(dii) 
Area of triangle YZT

Area of triangle YXT
=

(
1

2
𝑥 𝑍𝑇 𝑥 ℎ)

(
1

2
 𝑥 𝑋𝑇 𝑥 ℎ)

=
2

3
 

 

3 Solutions: 

(a)(i) |𝑅𝑆⃗⃗⃗⃗  ⃗|, 

          |𝑅𝑆⃗⃗⃗⃗  ⃗| = √(−1)2 + 22 = 2.24 units (3s.f.) 

(ii) the coordinates of S. 

      𝑂𝑆⃗⃗⃗⃗  ⃗ = 𝑂𝑅⃗⃗⃗⃗  ⃗ + 𝑅𝑆⃗⃗⃗⃗  ⃗ 

      𝑂𝑆⃗⃗⃗⃗  ⃗ = (
3
−5

) + (
−1
2

)  

      𝑂𝑆⃗⃗⃗⃗  ⃗ = (
2
−3

)  

      Hence coordinates of S is (2,3). 

(b)(i)(c) 𝐶𝐴̅̅ ̅̅ = 𝐶𝐷̅̅ ̅̅ + 𝐷𝐴̅̅ ̅̅  

              𝐶𝐴̅̅ ̅̅ = 𝐚 − 𝐛 

     (i)(d) 𝐹𝐸̅̅ ̅̅ = 𝐸𝐷̅̅ ̅̅ + 𝐷𝐸̅̅ ̅̅  

              𝐹𝐸̅̅ ̅̅ =
1

3
𝐛 −

1

3
𝐚 

              𝐹𝐸̅̅ ̅̅ =
1

3
(𝐚 − 𝐛)  

              𝐹𝐸̅̅ ̅̅ =
1

3
𝐶𝐴̅̅ ̅̅   

            Hence, they are parallel vectors 

 

 

Ans: (a)(i) 2.24 units (ii) Hence coordinate of S is (2,-3) 

 (b)(i-a) 𝐸𝐶 = −
2

3
𝑎   (b)(i-b) 𝐷𝐹 = −

1

3
𝑏  (b)(i-c) 𝐶𝐴 = 𝑎 − 𝑏   

(b)(i-d) 𝐹𝐸 = −
1

3
 𝐶𝐴 Hence, they are parallel vectors.  

(b)(ii-a) 
Area of ∆DEF

Area of ∆DCA
= (

1

3
)
2

=
1

9
 

(b)(ii-b) 
Area of ∆DEF

Area of ABCD
=

1

9𝑥2
=

1

18
 

 

 

 


