
PRESIDENT’S OFFICE 
REGIONAL ADMINISTRATION AND LOCAL GOVERNMENTS  

SAME AND MWANGA SECONDARY SCHOOLS EXAMINATION SYNDICATE (SAMWASSES) 
         
 
  
 

FORM SIX PRE - MOCK EXAMINATIONS - 2022 
BASIC APPLIED MATHEMATICS 

MARKING SCHEME 
 
 
1.​ a) i)  1. 0400…………. 03 𝑚𝑎𝑟𝑘𝑠( )

 
ii)  − 4. 274×101 …………. 03 𝑚𝑎𝑟𝑘𝑠( )
 

b)  7. 630×10−2 …………. 04 𝑚𝑎𝑟𝑘𝑠( )
 
 

2.​ a)  𝑓 𝑥( ) = {12𝑥 + 5   𝑖𝑓 𝑥 > 1   𝑥 − 4    𝑖𝑓 𝑥≤1    
 − 1

8  𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 𝑖𝑛 𝑥≤1

 
 𝑓 𝑥( ) = 𝑥 − 4

 
 𝑓 − 1

8( ) =− 1
8 − 4

 
 =− 33

8

 
 =− 4 1

8 …………. 01 1
2  𝑚𝑎𝑟𝑘𝑠( )

 
 𝑓 2( ) ,  2 𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 𝑖𝑛 𝑥 > 1

 
 𝑓 𝑥( ) = 12𝑥 + 5

 
 𝑓 2( ) = 12 2( ) + 5
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 𝑓 2( ) = 24 + 5 = 29…………. 01 1
2  𝑚𝑎𝑟𝑘𝑠( )

 
 𝑓 − 3( ) ,  − 3 𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 𝑖𝑛 𝑥≤1

 
 𝑓 𝑥( ) = 𝑥 − 4

 
 𝑓 − 3( ) =− 3 − 4

 
 𝑓 2( ) =− 7…………. 01 1

2  𝑚𝑎𝑟𝑘𝑠( )
 

b)  
 𝑓 𝑥( ) = 1

2−𝑥

 
 𝑉. 𝐴;    2 − 𝑥 = 0

 𝑥 = 2…………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 

 𝐻. 𝐴;   𝑦 = 1
2−𝑥 =

1
𝑥

2
𝑥 − 𝑥

𝑥

= 0
0−1 = 0

1 = 0

 
 𝑦 = 0…………. 00 1

2  𝑚𝑎𝑟𝑘𝑠( )
 

 𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 ,  𝑦 = 0

 
 𝑦 = 1

2−𝑥  ; 0 = 1
2−𝑥  ; 0 = 1

 
 𝑛𝑜 𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡…………. 00 1

2  𝑚𝑎𝑟𝑘𝑠( )
 

 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡;   𝑥 = 0

 
 𝑦 = 1

2−𝑥  ;  𝑦 = 1
2−0  ;  𝑦 = 1

2
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 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡;   𝑦 = 1
2 …………. 00 1

2  𝑚𝑎𝑟𝑘𝑠( )
 
 
 
 
 
 
 
 
 
 

 𝐺𝑟𝑎𝑝ℎ:

 
 

 𝐷𝑜𝑚𝑎𝑖𝑛 = 𝑥: 𝑥 ϵ 𝑅; 𝑥≠2{ }…………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 
 𝑅𝑎𝑛𝑔𝑒 = 𝑦: 𝑦 ϵ 𝑅; 𝑦≠0{ }…………. 00 1

2  𝑚𝑎𝑟𝑘𝑠( )
 

 
 
3.​ a)  5𝑡ℎ 𝑡𝑒𝑟𝑚 = 6 2𝑛𝑑 𝑡𝑒𝑟𝑚( )…………. 00 1

2  𝑚𝑎𝑟𝑘𝑠( )
 

 𝐴
2

+ 𝐴
3

= 11…………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 
 𝑇ℎ𝑒𝑛 𝐴

5
= 6 𝐴

2( )
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 𝐹𝑟𝑜𝑚 𝐴

𝑛
= 𝐴

1
+ 𝑛 − 1( )𝑑

 
 𝐴

1
+ 5 − 1( )𝑑 = 6 𝐴

1
+ 2 − 1( )𝑑( )

 
 5𝐴

1
+ 2𝑑 = 0………. (𝑖)…………. 01 𝑚𝑎𝑟𝑘( )

 
 𝐴

2
+ 𝐴

3
= 11

 
 𝐴

1
+ 2 − 1( )𝑑( ) + 𝐴

1
+ 3 − 1( )𝑑 = 11

 
 2𝐴

1
+ 3𝑑 = 11……………(𝑖𝑖)…………. 01 𝑚𝑎𝑟𝑘( )

 
 {5𝐴

1
+ 2𝑑 = 0 2𝐴

1
+ 3𝑑 = 11 

 

 𝑑 =
−5𝐴

1

2 …………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 
 𝑓𝑟𝑜𝑚   2𝐴

1
+ 3𝑑 = 11

 

 2𝐴
1

+ 3
−5𝐴

1

2( ) = 11

 
 4𝐴

1
+ − 15𝐴

1( ) = 22

 
 𝐴

1
=− 2

 

 𝑑 =
−5𝐴

1

2 = −5 −2( )
2 = 5

 
 𝑑 = 5

 
 i)​  𝐴

1
=− 2…………. 01 𝑚𝑎𝑟𝑘( )

Page 4 of 16 
 



 
 ii)​  𝑑 = 5…………. 01 𝑚𝑎𝑟𝑘( )

 
 iii)​  𝑆

10
=  ?

 

 𝑓𝑟𝑜𝑚 𝑆
𝑛

=
𝐴

1
+𝐴

𝑛( )𝑛

2 …………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 

 𝑆
𝑛

=
2𝐴

1
+ 𝑛−1( )𝑑( )𝑛

2

 
 𝑆

10
= 10

2 2 − 2( ) + 10 − 1( )5( )

 
 𝑆

10
= 205…………. 01 𝑚𝑎𝑟𝑘( )

 
b) Given ratio of gold and silver  = 1 1

2  : 2 1
4

 
 𝑇𝑜𝑡𝑎𝑙 𝑜𝑓 𝑟𝑎𝑡𝑖𝑜 = 1 1

2 + 2 1
4 = 3 3

4 = 15
4 …………. 01 𝑚𝑎𝑟𝑘( )

 

 𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 =
24𝑔× 15

4
3
2

 
 i)​  𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 = 60𝑔…………. 01 𝑚𝑎𝑟𝑘( )

 
 ii)​  𝑀𝑎𝑠𝑠 𝑜𝑓 𝑠𝑖𝑙𝑣𝑒𝑟 = 60 − 24( )𝑔

 = 36𝑔…………. 01 𝑚𝑎𝑟𝑘( )

 
4.​ a)  i)  𝑦𝑥2 − 𝑦2𝑥 + 5𝑦 − 20𝑥 = 14

 
 𝑥2 𝑑𝑦

𝑑𝑥 + 2𝑥𝑦 − 2𝑦𝑥 𝑑𝑦
𝑑𝑥 − 𝑦2 + 5 𝑑𝑦

𝑑𝑥 − 20 = 0

 
 𝑑𝑦

𝑑𝑥 𝑥2 − 2𝑥𝑦 + 5( ) = 20 + 𝑦2 − 2𝑦𝑥

 

 𝑑𝑦
𝑑𝑥 = 20+𝑦2−2𝑦𝑥

𝑥2−2𝑥𝑦+5
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 𝑑𝑦
𝑑𝑥 = 𝑦2−2𝑦𝑥+20

𝑥2−2𝑥𝑦+5
…………. 02 𝑚𝑎𝑟𝑘𝑠( )

 
 

ii)  
 𝑦 = 𝑥−3

𝑥2+2

 𝐿𝑒𝑡 𝑢 = 𝑥 − 3    𝑑𝑢
𝑑𝑥 = 1

 
 𝑣 = 𝑥2 + 2   𝑑𝑣

𝑑𝑥 = 2𝑥 

 

 𝑑𝑦
𝑑𝑥 =

𝑣 𝑑𝑢
𝑑𝑥 −𝑢 𝑑𝑣

𝑑𝑥

𝑣2

 

 𝑑𝑦
𝑑𝑥 = 𝑥2+2( ) 1( )− 𝑥−3( ) 2𝑥( )

𝑥2+2( )
2

 

 𝑑𝑦
𝑑𝑥 = 𝑥2+2−2𝑥2+6𝑥

𝑥2+2( )
2

 

 𝑑𝑦
𝑑𝑥 = −𝑥2+6𝑥+2

𝑥2+2( )
2 …………. 02 𝑚𝑎𝑟𝑘𝑠( )

 
 

b) Given  
 𝑓 𝑥( ) = 2𝑥2

 
 𝑓 𝑥 + 𝑏( ) = 2 𝑥 + ℎ( )2 = 2 𝑥2 + 2𝑥ℎ + ℎ2( )

 
 𝑓 𝑥 + 𝑏( ) = 2𝑥2 + 4𝑥ℎ + 2ℎ2

 
 𝑇ℎ𝑒𝑛:

 𝑑𝑦
𝑑𝑥 = 𝑓 𝑥+ℎ( )−𝑓 𝑥( )

ℎ  …………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 = 2𝑥2+4𝑥ℎ+2ℎ2−2𝑥2

ℎ( ) 
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 = 4𝑥ℎ+2ℎ2

ℎ( ) …………. 01 𝑚𝑎𝑟𝑘( )

 
 = ℎ 4𝑥+2ℎ

ℎ( )( ) …………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 
 = 4𝑥 + 2ℎ( ) …………. 00 1

2  𝑚𝑎𝑟𝑘𝑠( )
 

 𝑎𝑠 ℎ        → 0  ,  2ℎ = 0

 
 = 4𝑥 + 0

 
 = 4𝑥…………. 01 𝑚𝑎𝑟𝑘( )

 
 ∴ 𝑑

𝑑𝑥 2𝑥2( ) = 4𝑥…………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 
 

c)  𝑦 = 𝑥2 − 2𝑥 + 1
 

 𝑑𝑦
𝑑𝑥 = 2𝑥 − 2…………. 01 𝑚𝑎𝑟𝑘( )

 
 𝑎𝑡 𝑥 = 2

 
 𝑑𝑦

𝑑𝑥 = 2 2( ) − 2 = 2

 
 ∴𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = 2…………. 01 𝑚𝑎𝑟𝑘( )
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5.​ a) i)  

 
2

4

∫ 3𝑥2 𝑥3 + 5( )𝑑𝑥

 
 𝐿𝑒𝑡  𝑢 = 𝑥3 + 5  ,   𝑑𝑢

𝑑𝑥 = 3𝑥2    𝑑𝑥 = 𝑑𝑢

3𝑥2

 
 𝑇ℎ𝑒𝑛 

 

 
2

4

∫ 3𝑥2 𝑥3 + 5( )𝑑𝑥 =
2

4

∫ 3𝑥2𝑢 • 𝑑𝑢

3𝑥2

 

 =
2

4

∫ 𝑢𝑑𝑢

 

 = 𝑢2

2 |
2

4

 
 = 1

2 42 − 22( )
 

 = 1
2 12( )

 
 = 6

 
2

4

∫ 3𝑥2 𝑥3 + 5( )𝑑𝑥 = 6…………. 03 𝑚𝑎𝑟𝑘𝑠( )

 
 

ii)   

 ∫ sin 𝑠𝑖𝑛 2𝑥 + 4( ) 𝑑𝑥
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 𝐿𝑒𝑡 𝑢 = 2𝑥 + 4 ,   𝑑𝑢

𝑑𝑥 = 2 ,   𝑑𝑥 = 𝑑𝑢
2

 

 ∴ ∫ sin 𝑠𝑖𝑛 2𝑥 + 4( ) 𝑑𝑥 = ∫ sin 𝑠𝑖𝑛 𝑢 𝑑𝑢
2

 
 =− 1

2 cos 𝑐𝑜𝑠 𝑢 + 𝐴

 

 ∴ ∫ sin 𝑠𝑖𝑛 2𝑥 + 4( ) 𝑑𝑥 =− 1
2 cos 𝑐𝑜𝑠 2𝑥 + 4( ) + 𝐴…………. 03 𝑚𝑎𝑟𝑘𝑠( )

b)  

 𝐴 =
𝑥=𝑎

𝑥=𝑏

∫ 𝑦𝑑𝑥 =
0

1

∫ 4𝑥2 − 1( )𝑑𝑥

 

 =
0

1

∫ 4𝑥2𝑑𝑥 −
0

1

∫ 𝑑𝑥

 

 = 4
3   𝑥3   |

0

1
−   𝑥   |

0
1

 
 = 4

3 1 − 0( ) − 1 − 0( )

 
 = 4

3 − 1

 
 = 1

3

 
 ∴𝑇ℎ𝑒 𝑎𝑟𝑒𝑎 𝑖𝑠 1

3  𝑠𝑞𝑢𝑎𝑟𝑒 𝑢𝑛𝑖𝑡𝑠…………. 04 𝑚𝑎𝑟𝑘𝑠( )

 
 

6.​  
Class interval  𝑥  𝑓  𝑑  𝑢  𝑓𝑢  𝑐∙𝑓

 1 − 10 5.5 0 -20 -2 0 0 
 11 − 20 15.5 6 -10 -1 -6 6 
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 21 − 30 25.5 3 0 0 0 9 
 31 − 40 35.5 6 1 1 6 15 
 41 − 50 45.5 3 2 2 6 18 
 𝐴 = 25. 5   00 1

2  𝑚𝑎𝑟𝑘( ) 00 1
2  𝑚𝑎𝑟𝑘( ) 00 1

2  𝑚𝑎𝑟𝑘( ) 00 1
2  𝑚𝑎𝑟𝑘( )

 
a)​ Mean 

 𝑀𝑒𝑎𝑛 = 𝐴 + 𝑐𝑓𝑢

∑𝑓

 

and  𝑏𝑢𝑡  𝐴 = 25. 5  ,   𝑐 = 10 ,    𝑓𝑢 = 6    ∑ 𝑓 = 18

 
 𝑀𝑒𝑎𝑛 = 25. 5 + 10×6

18

 
 ∴𝑀𝑒𝑎𝑛 = 28. 83333…………. 02 𝑚𝑎𝑟𝑘𝑠( )

 
 
 
 
 

b)​ Semi – Interquartile Range 
 

 𝑄
3

= 𝐿 +
3
4 𝑁−∑𝑓

𝑏

𝑓
𝑤

⎛

⎝

⎞

⎠

𝑐

 

,  3
4 𝑁 = 3

4 18( ) = 13. 5   ∑ 𝑓
𝑏

= 9,      𝑓
𝑤

= 6,   𝑐 = 10  ; 𝐿 = 31 − 0. 5 = 30. 5

 
 𝑄

3
= 30. 5 + 13.5−9

6( )×10

 
  𝑄

3
= 38 …………. 02 𝑚𝑎𝑟𝑘𝑠( )

 

 𝑄
1

= 𝐿 +
1
4 𝑁−∑𝑓

𝑏

𝑓
𝑤

⎛

⎝

⎞

⎠

𝑐
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,  1
4 𝑁 = 1

4 18( ) = 4. 5   ∑ 𝑓
𝑏

= 0,      𝑓
𝑤

= 6,   𝑐 = 10  ; 𝐿 = 10. 5

 
 𝑄

1
= 10. 5 + 4.5−0

6( )×10

 
  𝑄

3
= 18 …………. 02 𝑚𝑎𝑟𝑘𝑠( )

 ∴𝑆𝑒𝑚𝑖 − 𝐼. 𝑄. 𝑅 = 38−18
2 = 10…………. 02 𝑚𝑎𝑟𝑘𝑠( )

 
 
 
7.​ a)  𝑃 𝐴( ) = 1

2   ,  𝑃 𝐵( ) = 1
4    𝑎𝑛𝑑 𝑃 𝐶( ) = 1

3
 

 i)​  𝑃 𝐴∩𝐵( ) − 𝑓𝑜𝑟 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑒𝑣𝑒𝑛𝑡𝑠
 

 𝑃 𝐴∩𝐵( ) = 𝑃 𝐴( )∙𝑃 𝐵( )

 
 = 1

2( ) • 1
4( )

 
 𝑃 𝐴∩𝐵( ) = 1

8 …………. 02 𝑚𝑎𝑟𝑘𝑠( )

 
 
 
 
 
 
 
 

 ii)​  𝑃 𝐴∪𝐶( ) − 𝑓𝑜𝑟 𝑚𝑢𝑡𝑢𝑎𝑙𝑙𝑦 𝐸𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒 𝑒𝑣𝑒𝑛𝑡𝑠
 

 𝑃 𝐴∪𝐶( ) = 𝑃 𝐴( ) + 𝑃 𝐵( ) − 𝑃 𝐴∩𝐶( )

 
 𝑏𝑢𝑡𝑃 𝐴∩𝐶( ) = 0 

 
 𝑃 𝐴∪𝐶( ) = 1

2 + 1
3 = 5

6

 
 𝑃 𝐴∪𝐶( ) = 5

6 …………. 02 𝑚𝑎𝑟𝑘𝑠( )
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b)  𝑛 𝑐𝑎𝑟𝑑𝑠( ) = 52 ,   𝑛 𝑠𝑖𝑑𝑒𝑠( ) = 6
 

 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑃 𝐶'𝑛 > 4( ) =  ?

 𝐿𝑒𝑡 𝐶' − 𝑏𝑒 𝑛𝑜𝑡 𝑎 𝑐𝑙𝑢𝑏,  𝑎𝑛𝑑 

 𝐺 − 𝐺𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑎𝑛 4          01 𝑚𝑎𝑟𝑘( )

 
 𝑛 𝐺( ) = 5, 6{ }

 
 𝑃 𝐶'∩𝐺( ) = 𝑃 𝐶'( )×𝑃 𝐺( )

 
 = 1 − 𝑃 𝐶( )( ) × 𝑃 𝐺( )( )…………. 01 𝑚𝑎𝑟𝑘( )

 
 = 1 − 13

52( ) × 2
6

 
 = 1

4

 ∴ 𝑃 𝐶'∩𝐺( ) = 0. 25 𝑜𝑟 1
4 …………. 01 𝑚𝑎𝑟𝑘( )

 
 

c) Given 
  𝑛𝑃

4
= 42  𝑛𝑃

4( )
 

 𝑛!
𝑛−4( )! = 42 𝑛!

𝑛−2( )!( )
 

 𝑛!
𝑛−4( )! = 42𝑛!

𝑛−2( )! …………. 01 𝑚𝑎𝑟𝑘( )

 
 1

𝑛−4( )! = 42
𝑛−2( )!

 
 1

𝑛−4( )! = 42
𝑛−2( ) 𝑛−3( ) 𝑛−4( )!
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 1
1 = 42

𝑛−2( ) 𝑛−3( )

 
 𝑛 − 2( ) 𝑛 − 3( ) = 42…………. 00 1

2  𝑚𝑎𝑟𝑘𝑠( )
 

 𝑛2 − 3𝑛 − 2𝑛 + 6 = 12

 
 𝑛2 − 5𝑛 − 36 = 0

 
 𝑛

1
= 9 𝑎𝑛𝑑 𝑛

2
=− 4 

 
 𝑆𝑖𝑛𝑐𝑒 𝑛≥0

 
 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒

 
 𝑛 = 9…………. 00 1

2  𝑚𝑎𝑟𝑘𝑠( )
 𝑇ℎ𝑒𝑛  𝑛𝑃

4
=  9𝑃

4
= 9!

9−4( )! = 9×8×7×6×5!
5!

 
 ∴ 9𝑃

4
= 15, 120…………. 01 𝑚𝑎𝑟𝑘( )

 
 
8.​ a)  {𝑥 = 1 + cos 𝑐𝑜𝑠 2θ ………. 𝑖( ) 𝑦 = 4 sin 𝑠𝑖𝑛 θ ………….. 𝑖𝑖( ) 

 
 𝑓𝑟𝑜𝑚 𝑒𝑞𝑛 (𝑖)

 𝑥 = 1 + cos 𝑐𝑜𝑠 2θ  ; 𝑏𝑢𝑡 cos 𝑐𝑜𝑠 2θ = 1 − 2θ 

 
 𝑥 = 1 + 1 − 2θ ( )

 
 𝑥 = 2 − 2θ …………. 01 𝑚𝑎𝑟𝑘( )

 
 𝑏𝑢𝑡 𝑓𝑟𝑜𝑚 𝑒𝑞𝑛 𝑖𝑖( ) sin 𝑠𝑖𝑛 θ = 𝑦

4
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 𝑥 = 2 − 2 𝑦
4( )2

 

 𝑥 = 2 − 2𝑦2

16 …………. 01 𝑚𝑎𝑟𝑘( )

 

 𝑥 = 2 − 𝑦2

8

 
 8𝑥 = 16 − 𝑦2

 
 𝑦2 + 8𝑥 = 16…………. 01 𝑚𝑎𝑟𝑘( )

b)  
 cot 𝑐𝑜𝑡 𝐴 + 𝐵( ) = cot𝑐𝑜𝑡 𝐴 cot𝑐𝑜𝑡 𝐵 −1

cot𝑐𝑜𝑡 𝐴 +cot𝑐𝑜𝑡 𝐵 

 
 𝐶𝑜𝑛𝑠𝑖𝑑𝑒𝑟 𝐿. 𝐻. 𝑆

 
 cot 𝑐𝑜𝑡 𝐴 + 𝐵( ) = cos𝑐𝑜𝑠 𝐴+𝐵( ) 

sin𝑠𝑖𝑛 𝐴+𝐵( ) 

 
 = cos𝑐𝑜𝑠 𝐴 cos𝑐𝑜𝑠 𝐵 −sin𝑠𝑖𝑛 𝐴 sin𝑠𝑖𝑛 𝐵 

cossin𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐵 +sincos𝑐𝑜𝑠 𝐴 𝑠𝑖𝑛 𝐵 …………. 01 𝑚𝑎𝑟𝑘( )

 
 𝐷𝑖𝑣𝑖𝑑𝑒 𝑏𝑦 sin 𝑠𝑖𝑛 𝐴 sin 𝑠𝑖𝑛 𝐵  𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑜𝑢𝑡

 

 =
cos𝑐𝑜𝑠 𝐴 cos𝑐𝑜𝑠 𝐵 
sin𝑠𝑖𝑛 𝐴 sin𝑠𝑖𝑛 𝐵 − sin𝑠𝑖𝑛 𝐴 sin𝑠𝑖𝑛 𝐵 

sin𝑠𝑖𝑛 𝐴 sin𝑠𝑖𝑛 𝐵 
cossin𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐵 
sin𝑠𝑖𝑛 𝐴 sin𝑠𝑖𝑛 𝐵 + sincos𝑐𝑜𝑠 𝐴 𝑠𝑖𝑛 𝐵 

sin𝑠𝑖𝑛 𝐴 sin𝑠𝑖𝑛 𝐵 

…………. 01 𝑚𝑎𝑟𝑘( )

 
 = cot𝑐𝑜𝑡 𝐴 cot𝑐𝑜𝑡 𝐵 −1

cot𝑐𝑜𝑡 𝐵 +cot𝑐𝑜𝑡 𝐴 

 
 = cot𝑐𝑜𝑡 𝐴 cot𝑐𝑜𝑡 𝐵 −1

cot𝑐𝑜𝑡 𝐴 +cot𝑐𝑜𝑡 𝐵       𝑅. 𝐻. 𝑆…………. 01 𝑚𝑎𝑟𝑘( )

 
 𝑆𝐼𝑛𝑐𝑒 𝐿. 𝐻. 𝑆 = 𝑅. 𝐻. 𝑆

 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑
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c)  sin 𝑠𝑖𝑛 2θ =− sin 𝑠𝑖𝑛 θ 
 

 sin 𝑠𝑖𝑛 2θ + sin 𝑠𝑖𝑛 θ = 0

 
 2 sin 𝑠𝑖𝑛 θ cos 𝑐𝑜𝑠 θ + sin 𝑠𝑖𝑛 θ = 0

 
 sin 𝑠𝑖𝑛 θ 2 cos 𝑐𝑜𝑠 θ + 1( ) = 0…………. 01 𝑚𝑎𝑟𝑘( )

 
 𝑒𝑖𝑡ℎ𝑒𝑟  sin 𝑠𝑖𝑛 θ = 0   𝑜𝑟 2 cos 𝑐𝑜𝑠 θ + 1 = 0 

 
 sin 𝑠𝑖𝑛 θ = 0   𝑎𝑛𝑑   cos 𝑐𝑜𝑠 θ =− 1

2 …………. 01 𝑚𝑎𝑟𝑘( )

 
 𝑓𝑜𝑟 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − π≤θ≤π

 
 sin 𝑠𝑖𝑛 θ = 0   𝑖𝑚𝑝𝑙𝑖𝑒𝑠 𝑡ℎ𝑎𝑡 θ = 0° 𝑎𝑛𝑑 θ = 180°

 𝑎𝑛𝑑,   cos 𝑐𝑜𝑠 θ =− 1
2   𝑖𝑚𝑝𝑙𝑖𝑒𝑠 𝑡ℎ𝑎𝑡 θ = 120° 𝑎𝑛𝑑 θ =− 120°

 
 ∴ θ =− 120° ,  0°  , 120°  , 180°     𝑜𝑟…………. 01 𝑚𝑎𝑟𝑘( )

 θ =− 2
3 π   ,  0°    , 2

3 π   ,  π …………. 01 𝑚𝑎𝑟𝑘( )

9.​ a) i)  ,   𝑦 = 10𝑥 𝑦 = log 𝑙𝑜𝑔 𝑥 
 

 𝑥  − ∞  − 4  − 2  0  2  4  ∞
 10𝑥 0 0.0001 0.01 1 100  ···  ⋯∞

log 𝑙𝑜𝑔  −  −  −  − 0.3 0.6   01 𝑚𝑎𝑟𝑘( )
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ii)  𝐷𝑜𝑚𝑎𝑖𝑛 = 𝑥: 𝑥 ϵ 𝑅{ }

 𝑅𝑎𝑛𝑔𝑒 = 𝑦: 𝑦 ϵ 𝑅{ }…………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 𝑦 = 10𝑥 →𝑐𝑟𝑜𝑠𝑠 𝑦 − 𝑎𝑥𝑖𝑠 𝑎𝑡 𝑦 = 1…………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 𝑦 = log 𝑙𝑜𝑔 𝑥 →𝑐𝑟𝑜𝑠𝑠 𝑥 − 𝑎𝑥𝑖𝑠 𝑎𝑡 𝑥 = 1…………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 𝑦 = 10𝑥 →𝑐𝑎𝑛𝑛𝑜𝑡 𝑐𝑟𝑜𝑠𝑠 𝑥 − 𝑎𝑥𝑖𝑠 

 𝑦 = log 𝑙𝑜𝑔 𝑥 →𝑐𝑎𝑛𝑛𝑜𝑡 𝑐𝑟𝑜𝑠𝑠 𝑦 − 𝑎𝑥𝑖𝑠 …………. 00 1
2  𝑚𝑎𝑟𝑘𝑠( )

 
b) i)  𝑦 = 6𝑥

 ln 𝑙𝑛 𝑦 = ln 𝑙𝑛 6𝑥 

 ln 𝑙𝑛 𝑦 = 𝑥 ln 𝑙𝑛 6 

 
 

1
𝑦

𝑑𝑦
𝑑𝑥 = ln 𝑙𝑛 6 

 
𝑑𝑦
𝑑𝑥 = 𝑦 ln 𝑙𝑛 6 

 
 𝑑𝑦

𝑑𝑥 = 6𝑥 ln 𝑙𝑛 6 …………. 01 𝑚𝑎𝑟𝑘( )
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ii)  𝑦 = ln 𝑙𝑛 𝑥 
 𝑑𝑦

𝑑𝑥 = 1
𝑥 …………. 01 𝑚𝑎𝑟𝑘( )

 
 
 

c)  𝑦 = 𝑥𝑥2

 

 ln 𝑙𝑛 𝑦 = ln 𝑙𝑛 𝑥𝑥2

( ) 

 
 ln 𝑙𝑛 𝑦 = 𝑥2 ln 𝑙𝑛 𝑥 

 
 1

𝑦
𝑑𝑦
𝑑𝑥 = 𝑥2 1

𝑥( ) + 2𝑥 ln 𝑙𝑛 𝑥 …………. 01 𝑚𝑎𝑟𝑘( )

 
 𝑑𝑦

𝑑𝑥 = 𝑥 + 2𝑥 ln 𝑙𝑛 𝑥 ( )𝑦

 

 𝑑𝑦
𝑑𝑥 = 𝑥 + 2𝑥 ln 𝑙𝑛 𝑥 ( ) 𝑥𝑥2

( )
 

 𝑑𝑦
𝑑𝑥 = 1 + 2 ln 𝑙𝑛 𝑥 ( ) 𝑥( ) 𝑥𝑥2

( )…………. 01 𝑚𝑎𝑟𝑘( )

 

 𝑑𝑦
𝑑𝑥 = 1 + 2 ln 𝑙𝑛 𝑥 ( ) 𝑥𝑥2+1( )

 

 ∴ 𝑑𝑦
𝑑𝑥 = 1 + 2 ln 𝑙𝑛 𝑥2 ( ) 𝑥𝑥2+1⎡⎣ ⎤⎦ …………. 01 𝑚𝑎𝑟𝑘( )

 
 𝐻𝑒𝑛𝑐𝑒 𝑠ℎ𝑜𝑤𝑛

 
 

 
10.​a)  𝐴 = 2 − 6 2 4 2 − 8 12 − 14 16 [ ]

 
 𝐴| | = 2 2 − 8 − 14 16 | | + 6 4 − 8 12 16 | | + 2 4 2 12 − 14 | |

 
  𝐴| | = 640 …………. 01 𝑚𝑎𝑟𝑘( )
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𝑀𝑖𝑛𝑜𝑟 𝑜𝑓 𝐴 = 2 − 8 − 14 16 | | 4 − 8 12 16 | | 4 2 12 − 14 | | − 6 2 − 14 16 | | 2 2 12 16 | | 2 − 6 12 −|{

 𝐴 = − 80 160 − 80 − 64 8 44 44 − 24 28 ( )…………. 01 𝑚𝑎𝑟𝑘( )

 
 𝐶𝑜𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝐴 = − 80 − 160 − 80 64 8 − 44 44 24 28 ( )

 
 𝐴𝑑𝑗𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴 = 𝐶𝑜𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝐴( )𝑇…………. 01 𝑚𝑎𝑟𝑘( )

 
 𝐴𝑑𝑗 𝐴 = − 80 68 44 − 160 8 24 − 80 − 44 28 ( )…………. 01 𝑚𝑎𝑟𝑘( )

 
 𝐼𝑛𝑣𝑒𝑟𝑠𝑒 𝑜𝑓 𝐴 = 1

𝐴| | ∙𝐴𝑑𝑗 𝐴

 
 = 1

640 − 80 68 44 − 160 8 24 − 80 − 44 28 ( )

 
 𝐴−1 = − 1

8  17
160  11

160  − 1
4  1

80  3
80  − 1

8  − 11
160  7

160  ( )…………. 01 𝑚𝑎𝑟𝑘( )

 
 

b) Let x – be number of scientific calculators 
y – be number of graphic calculators 
 

 𝑓𝑟𝑜𝑚 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑

 𝑥≥100

 𝑦≥80

 𝑥≤200

 𝑦≤170

 𝑥 + 𝑦≥200

 𝑥 ,  𝑦 ≥0                       01 𝑚𝑎𝑟𝑘( )

 
 𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑖𝑛𝑔 𝑝𝑟𝑜𝑓𝑖𝑡 𝑓 𝑥, 𝑦( ) =− 20, 000𝑥 + 50, 000𝑦…………. 01 𝑚𝑎𝑟𝑘( )

 
Mathematical formulation 

 𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑒 𝑓 𝑥, 𝑦( ) =− 20, 000𝑥 + 50, 000𝑦

 𝑆𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 𝑥≥100
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 𝑦≥80

 𝑥≤200

 𝑦≤170

 𝑥 + 𝑦≥200

 𝑥 ,  𝑦 ≥0

Graphical representation of inequalities 

 
Corner Points Max:  𝑓 𝑥, 𝑦( ) =− 20, 000𝑥 + 50, 000𝑦

 𝐴 = 120 ,  80( ) 1,600,000/= 
 𝐵 = 200 ,  80( ) 0 

 𝐶 = 200 ,  170( ) 4,500,000/= 
 𝐷 = 100 ,  170( ) 6,500,000/= 
 𝐴 = 100 ,  100( ) 3,000,000/= 

                                              01 𝑚𝑎𝑟𝑘( )
 
They should make 100 scientific calculators and 170 graphical calculators to maximize the net 
profit of 6,500,000/=  …………. 01 𝑚𝑎𝑟𝑘( )
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