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 Prelim Revision 1 – Answers  60 

1. 𝑈𝑛 = 𝑎 + 𝑑(𝑛 − 1), 

𝑈20 = 5 + 𝑑(20) →    62 = 5 + 19𝑑,   𝑑 = 3 

𝑆𝑛 =
1

2
𝑛(2𝑎 + 𝑑(𝑛 − 1))         𝑆40 =

1

2
× 40(10 + 3(39)) = 2540 

 

 

2. 
(

1

2
𝑥)

4

+ 4 (
1

2
𝑥)

3

× (−3)1 + 6 (
1

2
𝑥)

2

× (−3)2 + 4 (
1

2
𝑥) × (−3)3

+ (−3)4  

=
1

16
𝑥4 −

3

2
𝑥3 +

27

2
𝑥2 − 54𝑥 + 81 

 

 

3. 𝑓′(𝑥) = (2 + 𝑥)5 + 5𝑥(2 + 𝑥)4 

= (2 + 𝑥)4((2 + 𝑥) + 5𝑥) 

= (2 + 𝑥)4(2 + 6𝑥)  𝑜𝑟 2(1 + 3𝑥)(2 + 𝑥)4 

 

 

4. 
𝐼𝑛𝑣𝑒𝑟𝑠𝑒 =

1

10 + 2𝛼
(

2 −𝛼
2 5

) ,       10 + 2𝛼 = 0,   𝑥 =  −5 

 

 

 
 
 

5.  
𝑥3 + 3𝑥2 − 8𝑥 + 2

𝑥2 − 2𝑥 + 1
= (𝑥 + 5) +  

𝑥 − 3

𝑥2 − 2𝑥 + 1
 

 
𝑥 − 3

(𝑥 − 1)2
=

𝐴

𝑥 − 1
+

𝐵

(𝑥 − 1)2
 

𝑥 − 3

(𝑥 − 1)2
=

1

𝑥 − 1
−

2

(𝑥 − 1)2
 

 
𝑥3 + 3𝑥2 − 8𝑥 + 2

𝑥2 − 2𝑥 + 1
= (𝑥 + 5) +  

1

𝑥 − 1
−

2

(𝑥 − 1)2
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6. 
(

 1 −1 1
2 1 −3
 1 −1 2

:
:
:

  1
  −6
  2

)  

(
 1 −1 1
0 3 −5
 0 0 1

:
:
:

  1
  −8
  1

)   𝑅2 − 2𝑅1,   𝑅3−𝑅1 

𝒄 = 𝟏,       3𝑏 − 5𝑐 =  −8     3𝑏 =  −3, 𝒃 =  −𝟏   

    𝑎 − 𝑏 + 𝑐 = 1,   𝑎 + 2 = 1, 𝒂 =  −𝟏 

 

 

7. For 𝑢 = 𝑥4,   𝑑𝑢 = 4𝑥3𝑑𝑥   and     
1

2
𝑑𝑢 = 2𝑥3𝑑𝑥 

 

∫
2𝑥3

1 + 𝑥8
𝑑𝑥 =  

1

2
 ∫

𝑑𝑢

1 + 𝑢2
=

1

2
tan−1 𝑢 + 𝐶 =

1

2
tan−1(𝑥4) + 𝐶 

 

 

8. 𝐴4 = (4𝐴 − 3𝐼)(4𝐴 − 3𝐼) 
   = 16𝐴2 − 24𝐴𝐼 + 9𝐼 
   =  16𝐴2 − 24𝐴 + 9𝐼 
    = 16(4𝐴 − 3𝐼) − 24𝐴 + 9𝐼  

=  64𝐴 − 48𝐼 − 24𝐴 + 9𝐼 
     = 40𝐴 − 39𝐼   

𝑃 =  40, 𝑞 =  −39  
 

 

9.  
𝑑𝑥

𝑑𝑡
= 27𝑡2 ,    

𝑑𝑦

𝑑𝑡
= 6𝑡,        

𝑑𝑦

𝑑𝑥
=

6𝑡

27𝑡2
=

2

9𝑡
 

 

When 𝑡 = 1, 𝑥 = 9, 𝑦 = 2  and 𝑚 =
2

9
    equation of the tangent is  𝑦 =

2

9
𝑥 

 
 

 

10.  

∫ 𝑥2𝑒−𝑥 𝑑𝑥 =  −𝑥2𝑒−𝑥 − ∫ −𝑒−𝑥 × 2𝑥 𝑑𝑥  

=  −𝑥2𝑒−𝑥 + ∫ 2𝑥𝑒−𝑥 𝑑𝑥 

=  −𝑥2𝑒−𝑥 + [−2𝑥𝑒−𝑥 − ∫ −2𝑒−𝑥 𝑑𝑥] 

=  −𝑥2𝑒−𝑥 + [−2𝑥𝑒−𝑥 + 2 ∫ 𝑒−𝑥 𝑑𝑥] 

=  −𝑥2𝑒−𝑥 − 2𝑥𝑒−𝑥 − 2𝑒−𝑥 + 𝐶 
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11. (a) Vertical asymptote at 𝑥 =  −2 

By polynomial division 𝑔(𝑥) = 𝑥 − 2 +
9

𝑥+2
,   there is an oblique 

asymptote at 𝑦 = 𝑥 − 2 

(b)  (0,
5

2
) 

(c) 𝑔′(𝑥) =  
2𝑥(𝑥+2)−(𝑥2+5)

(𝑥+2)
=

𝑥2+4𝑥−5

(𝑥+2)2 =
(𝑥+5)(𝑥−1)

(𝑥+2)2 ,  

           
(𝑥+5)(𝑥−1)

(𝑥+2)2 = 0,    𝑥 =  −5, 1   Turning points at (−5, −10), (1,2) 

𝑔′′(𝑥) =  
18𝑥 + 36

(𝑥 + 2)4
=

18

(𝑥 + 2)3
 ,    𝑔′′(−5) < 0   and  𝑔′(1) > 0 

Maximum turning point at (−5, −10)  minimum turning point at (1, 2) 
 

 

11. 

 
 

 

12. The auxiliary equation is      𝑚2 − 2𝑚 + 10 = 0,     𝑚 =  
2±√−36

2
= 1 ± 3𝑖  

The general solution is      
𝑦 = 𝑒𝑥  (𝐴 cos 3𝑥 + 𝐵 sin 3𝑥)  

 
𝑦 = 2 when 𝑥 = 0   2 = 1(𝐴 + 0),     𝐴 = 2 
  

 
𝑑𝑦

𝑑𝑥
= 𝑒𝑥(𝐴 cos 3𝑥 + 𝐵 sin 3𝑥) + 𝑒𝑥  (3𝐵 cos 3𝑥 − 3𝐴 sin 3𝑥) 

𝑑𝑦

𝑑𝑥
= 5  when 𝑥 = 0 

  5 = 1(𝐴 + 0) + 1 (0 + 3𝐵),    5 = 2 + 3𝐵, 𝐵 = 1   
 

𝑦 = 𝑒𝑥  (2 cos 3𝑥 + sin 3𝑥)  
 

 
 


