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MARKING GUIDE OF ORDINARY LEVEL MATHEMATICS 
NATIONAL EXAMINATION 2022-2023 

SECTION A: Answer all questions 

1) 7.2 × (3.752 − 1.252) = 7.2 × [(3.75 − 1.25) (3.75 + 1.25)] = 7.2 × [(2.5) × (5)] 
= 90  
 

2) 
𝑥2−4𝑥+4

𝑥2−4
=
(𝑥−2)(𝑥−2)

(𝑥−2)(𝑥+2)
=
𝑥−2

𝑥+2
 

 

3) 
5

√3−√2
=

5(√3+√2)

(√3−√2)(√3+√2)
=
5√3+5√2

3−2
= 5√3 + 5√2       

 

                

4) 𝑢⃗ = (5
3
) and 𝑣 = ( −7

−13
) 

 

a) 
1

2
(𝑢⃗ + 𝑣 ) =

1

2
[(5
3
) + ( −7

−13
)] =

1

2
( −2
−10
) =

1

2
(−1
−5
)      

                                                                          

b) 4𝑢⃗ − 𝑣 = 4(5
3
) − ( −7

−13
) = (20

12
) − ( −7

−13
) = ( 20+7

12+13
) = (27

25
)                                                                                   

 

5) 4𝑥 −
3𝑥+1

2
−
7𝑥+9

3
= 0      

                      
6(4𝑥)−3(3𝑥+1)−2(7𝑥+9)

6
= 0  

 
24𝑥−9𝑥−3−14𝑥−18

6
= 0     

 

 
𝑥−21

6
= 0  

 

𝑥 − 21 = 0      
 

 𝑥 = 21  
 

6) {
3𝑥 − 6𝑦 = 24   (1)
5𝑥 + 4𝑦 = 12  (2)

 

 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (1) 𝑏𝑦 2 𝑎𝑛𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (2)𝑏𝑦 3: 
 

𝑊𝑒 𝑔𝑒𝑡:  
 

{
6𝑥 − 12𝑦 = 48   (3)
15𝑥 + 12𝑦 = 36  (4)

  

 

𝐴𝑑𝑑𝑖𝑛𝑔 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (3)𝑎𝑛𝑑 (4)𝑤𝑒 𝑔𝑒𝑡:   
 

21𝑥 = 84    
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21𝑥

21
=
84

21
    

 

𝑥 = 4   
 

Replacing the value of 𝑥 in the equation (1) we get:  
 

3 × 4 − 6𝑦 = 24   
 

12 − 6𝑦 = 24    
 

−6𝑦 = 24 − 12      
 

−6𝑦 = 12        
 

6𝑦 = −12  
 

𝑦 =
−12

6
= −2  

 

7) 
5

6
𝑝2𝑞 − 2𝑝 + 𝑞 − 4𝑟 =

5

6
(12)2(7) − 2(12) + 7 − 4(9) 

=
5

6
× 144 × 7 − 24 + 7 − 36 = 840 + 7 − 60 = 787  

 

8) 𝑎 + 35° = 59°    
𝑎 = 59° − 35° = 24°    
 𝑐 = 𝑎 = 24° 𝑆𝑢𝑏𝑡𝑒𝑛𝑑𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑎𝑟𝑐  
 
 

𝑏 = 𝑐 = 24° (𝐼𝑛𝑠𝑐𝑟𝑖𝑏𝑒𝑑 𝑎𝑛𝑔𝑙𝑒 𝑠𝑢𝑏𝑡𝑒𝑛𝑑𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑎𝑟𝑐)  
𝑑 + 35° + 𝑎 + 59° = 180° (𝐶𝑦𝑐𝑙𝑖𝑐 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙)  
𝑑 + 35° + 24° + 59° = 180°  
𝑑 = 180° − 35° − 24° − 59°     
𝑑 = 62°  
 

9) 
𝐴𝐷

𝐴𝐸
=
𝐶𝐷

𝐵𝐸
    

 
12

10
=

6

𝐵𝐸
     

 

12𝐵𝐸 = 60     
 

𝐵𝐸 =
60

12
     

 

 𝐵𝐸 = 5  
 

10) 235𝑥 = 9510     
 

2𝑥2 + 3𝑥 + 5 = 95     
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2𝑥2 + 3𝑥 + 5 − 95 = 0    
 

2𝑥2 + 3𝑥 − 90 = 0       
 

 2𝑥2 + 15𝑥 − 12𝑥 − 90 = 0    
 

𝑥(2𝑥 + 15) − 6(2𝑥 + 15) = 0    
 
(2𝑥 + 15)(𝑥 − 6) = 0       
 

2𝑥 + 15 = 0  𝑜𝑟 𝑥 − 6 = 0      
 

𝑥 = −
15

2
(𝑟𝑒𝑗𝑒𝑐𝑡𝑒𝑑)   𝑜𝑟 𝑥 = 6     

 

11) 𝑎) 𝐼 =
𝑃×𝑅×𝑇

100×12
=
720,000×15×9

100×12
= 81,000 

 

b) Amount of investment after 9 months = 𝑃 + 𝐼 
    = 720,000𝐹𝑟𝑤 + 81,000𝐹𝑟𝑤 = 801,000𝐹𝑟𝑤  
 

12)  

 
 

(3𝑥)2 = (2𝑥)2 + (√20)
2
     

 

9𝑥2 = 4𝑥2 + 20    
 

9𝑥2 − 4𝑥2 = 20    
 

5𝑥2 = 20    
 

 𝑥2 =
20

5
= 4      

 

𝑥 = ±√4   
 

𝑥 = ±2     
 

𝑥 = 2  (𝑥 = −2 𝑟𝑒𝑗𝑒𝑐𝑡𝑒𝑑)  
 

13) a) 𝑝(𝐴 ∪ 𝐵) = 𝑝(𝐴) + 𝑝(𝐵) 
 

b) 𝑝(𝐴 ∩ 𝐵) = 𝑝(𝐴) × 𝑝(𝐵) 
  

14) Let 𝑥 be the smallest integer 
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Let 𝑥 + 1 be the middle integer 

Let 𝑥 + 2 be the largest integer 
 

𝑥 + 𝑥 + 1 + 𝑥 + 2 = 21     
 

3𝑥 + 3 = 21     
 

3𝑥 = 21 − 3     
 

3𝑥 = 18    
 

𝑥 =
18

3
   

 

𝑥 = 6  
 

These integers are: The smallest integer is 𝑥 = 6  
                              The middle integer is 𝑥 + 1 = 7 
                              The largest integer is 𝑥 + 2 = 8 
 

15) 𝑓(𝑥) = 5𝑥 and 𝑔(𝑥) = 2𝑥 − 2, 
 

a) 𝑓𝑜𝑔(𝑥) = 5(2𝑥 − 2) = 10𝑥 − 10          
 

b) 𝑔𝑜𝑓(𝑥) = 2(5𝑥) − 2 = 10𝑥 − 2                                       
 

 
SECTION B: Attempt only three questions  

 
 
16) a) Frequency table 

 
Marks (𝒙𝒊) Frequency, 𝒇𝒊  𝒙𝒊𝒇𝒊  Cumulative 

frequency 

40 2 80 2 

55 3 165 5 

62 6 372 11 

64 4 256 15 

68 4 272 19 

70 2 140 21 

79 1 79 22 

90 2 180 24 

98 1 98 25 

 ∑𝑓𝑖 =  25 ∑𝑥𝑖𝑓𝑖 = 1642 
 

 

b) Median = 𝑥𝑛+1
2

= 𝑥25+1
2

= 𝑥13 = 64 

c) Mode = 62 
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d) Mean mark =
∑ 𝑥𝑖𝑓𝑖
∑ 𝑓𝑖

=
1642

25
= 65.68 

 

17) 𝑃(𝑥) = 2𝑥3 + 𝑎𝑥2 + 𝑏𝑥 + 6  
 

𝑃(𝑥) 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 𝑥 − 2 𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓 𝑃(2) = 0  
 

𝑥 − 2 = 0  
         
⇒   𝑥 = 2  

 

𝑃(2) = 0;  2(2)3 + 𝑎(2)2 + 2𝑏 + 6 = 0      
 

16 + 4𝑎 + 2𝑏 + 6 = 0      
 

4𝑎 + 2𝑏 = −22     
 

2𝑎 + 𝑏 = −11  
 

𝑥 + 1 = 0 
         
⇒   𝑥 = −1    

 

𝑃(−1) = 2(−1)3 + 𝑎(−1)2 + 𝑏(−1) + 6 = −12      
𝑃(−1) = −2 + 𝑎 − 𝑏 + 6 = −12     
 

𝑎 − 𝑏 = −16  
 

{
𝑎 − 𝑏 = −16  (1)
2𝑎 + 𝑏 = −11  (2)

  

 

Adding equation (1) and (2) we get:  
 

3𝑎 = −27     
  

𝑎 = −9  
 

𝑎 − 𝑏 = −16     
 

−9 − 𝑏 = −16    
 

−𝑏 = −7     
 

𝑏 = 7  
 

b)  𝑃(𝑥) = 2𝑥3 − 9𝑥2 + 7𝑥 + 6 
 

As 𝑥 − 2 = 0  
         
⇒   𝑥 = 2  
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𝑃(𝑥) = 2𝑥3 − 9𝑥2 + 7𝑥 + 6 = (𝑥 − 2)(2𝑥2 − 5𝑥 − 3)  
 

ℎ(𝑥) = 2𝑥2 − 5𝑥 − 3  
 

ℎ(3) = 2(3)2 − 5(3) − 3 = 18 − 15 − 3 = 0  
 

 
ℎ(𝑥) = 2𝑥2 − 5𝑥 − 3 = (𝑥 − 3)(2𝑥 + 1)  
 

𝑃(𝑥) = 2𝑥3 − 9𝑥2 + 7𝑥 + 6 = (𝑥 − 2)(2𝑥2 − 5𝑥 − 3) = (𝑥 − 2)(𝑥 − 3)(2𝑥 + 1)   
 

c) 𝑃(𝑥) = 0 
 
(𝑥 − 2)(𝑥 − 3)(2𝑥 + 1) = 0    
 

𝑥 − 2 = 0 𝑜𝑟 𝑥 − 3 = 0 𝑜𝑟 2𝑥 + 1 = 0    
 

𝑥 = 2 𝑜𝑟 𝑥 = 3 𝑜𝑟 𝑥 = −
1

2
       

 𝑆 = {−
1

2
, 2, 3}   

 
18)  a)      
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    n (T) only = 43 − (15 − 𝑥) − (21 − 𝑥) − 𝑥 = 𝑥 + 7 
   

    n (F) only = 42 − (21 − 𝑥) − (17 − 𝑥) − 𝑥 = 𝑥 + 4 
 

    n (V) only = 47 − (15 − 𝑥) − (17 − 𝑥) − 𝑥 = 𝑥 + 15 
 

b)  𝑥 + 7 + 15 − 𝑥 + 𝑥 + 21 − 𝑥 + 𝑥 + 𝑥 + 𝑥 + 4 + 17 − 𝑥 + 𝑥 + 15 = 87    
   

     𝑥 + 79 = 87    
 

     𝑥 = 87 − 79     
 

     𝑥 = 8  
 
The number of students who play the three games is 8 

 
c) The number of students who play only two games is 13 + 7 + 9 = 29 
 

19) a)   𝐴𝐵 = √(1 + 5)2 + (0.5 − 3.5)2 = √62 + (−3)2 = √36 + 9 = √45 = 3√5 
 

𝐴𝐶 = √(−6 + 5)2 + (−6 − 3.5)2 = √(−1)2 + (−9.5)2 = √1 + 90.5 = √91.25  
 

𝐵𝐶 = √(−6 − 1)2 + (−6 − 0.5)2 = √(−7)2 + (−6.5)2 = √49 + 42.25 = √91.25  
 

b) Since 𝐴𝐶 = 𝐵𝐶 = √91.25 𝑜𝑟 𝐴𝐶 = 𝐵𝐶 
 

ABC is an isosceles triangle. 
 

c) 𝑃𝐶 = √(−6 + 2)2 + (−6 − 2)2 = √(−4)2 + (−8)2 = √16 + 64 = √80 = 4√5 
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20) a) On graph paper 
 
b) On graph paper 

 

𝐴′(2, −4)   𝐵′(6, −4)   𝐶′(7, −2)   
  

𝐴′′(−2,4)   𝐵′′(−6,4)   𝐶′(−7,2)    
c)  
 

 
 

 
 

 
 

B'(6,-4)

C'(7, -2)

A'( 2, -4)

B"(-6, 4)

B"(-7, 2)

A"(-2, 4) B(6, 4)

C(7, 2)

A(2, 4)

-6

-5

-4

-3

-2

-1

0

1

2

3

4

5

6

7

-8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8


