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 Prelim Revision 2 – Answers  

1. 𝑓′(𝑥) = cos 𝑥 cos 𝑥 − sin 𝑥 sin 𝑥 

𝑓′(𝑥) = cos2𝑥 − sin2 𝑥   𝑜𝑟 cos 2𝑥  

 

 

2. 𝑑𝑦

𝑑𝑥
=  

3𝑒3𝑥(2𝑥 + 1) − 𝑒3𝑥(2)

(2𝑥 + 1)2
 

𝑑𝑦

𝑑𝑥
=  

𝑒3𝑥(6𝑥 + 1)

(2𝑥 + 1)2
 

 

3. 
𝑎𝑟2 = 24  and  𝑎𝑟4 = 6,     

6

24
=

𝑟4

𝑟2
  so  

1

4
= 𝑟2   the common ratio is  

1

2
 

this series has a sum to infinity as |
1

2
| < 1 

first term is 96  sun to infinity is  𝑆∞ =
96

1−
1

2

= 192 

 
 

4. 
𝐶𝑇 =  (

−2 3 2
−1 −1 0
1 1 −1

)      

 

det 𝐷 = 1 × det (
0 1
1 0

) + 4 × det (
𝑘 + 5 1

2 0
) + 1 × det (

𝑘 + 5 0
2 1

)  

=  −1 − 8 + 𝑘 + 5 = 𝑘 − 4  

For 𝐷−1 to not exist 𝑘 − 4 = 0, 𝑘 = 4 

 

 
 

5. 1 − 3𝑖 1 -4 11 -14 -30 

 0 1 − 3𝑖  −12 + 6𝑖 17 + 9𝑖 30 

 1 −3 − 3𝑖  −1 + 6𝑖 3 + 9𝑖 0 

 
No remainder so 𝑖 − 3𝑖 is a solution to this polynomial.  As is 𝑧 =  1 + 3𝑖 

1 + 3𝑖 1 −3 − 3𝑖  −1 + 6𝑖 3 + 9𝑖  

 0 1 + 3𝑖  −2 − 6𝑖 −3 − 9𝑖  

 1 −2  −3 0  

𝑧4 − 4𝑧3 + 11𝑧2 − 14𝑧 − 30 = (𝑧 − 1 − 3𝑖)(𝑧 − 1 + 3𝑖)(𝑧2 − 2𝑧 − 3) 
= (𝑧 − 1 − 3𝑖)(𝑧 − 1 + 3𝑖)(𝑧 − 3)(𝑧 + 1) 

Thus the solutions are  𝑧 = 1 ± 3𝑖, 𝑧 = 3, 𝑧 =  −1 
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6. 9

(𝑥 + 3)(𝑥 − 3)
=  

𝐴

𝑥 + 3
+

𝐵

𝑥 − 3
      𝐴 =  −

3

2
, 𝐵 =

3

2
     

∫
9

𝑥2 − 9
  𝑑𝑥 =

3

2
∫

1

𝑥 − 3
  𝑑𝑥 −

3

2
∫

19

𝑥 + 3
  𝑑𝑥 

=
3

2
ln(𝑥 − 3) −

3

2
ln(𝑥 + 3) + 𝐶  

=
3

2
ln (

𝑥 − 3

𝑥 + 3
) + 𝐶  

 

 
 

7. 
(

 1 −1  2
−1  2 −3
 2 −1 𝛼

:
:
:

  −3
    2
  1

)  

(
 1 −1  2
0  1 −1
 0 1 𝛼 − 4

:
:
:

  −3
   −1

  7
)  𝑅2 + 𝑅1,   𝑅3−2𝑅1 

(
 1 −1  2
0  1 −1
 0 0 𝛼 − 3

:
:
:

  −3
   −1

  8
)    𝑅3−𝑅2 

(𝛼 − 3)𝑧 = 8, 𝑧 =
8

𝛼 − 3
   

When  𝛼 = 3   the final row is inconsistent since  0 ≠ 8 so there are no 
solutions  

When 𝛼 =  −13 ,          𝑧 =
8

−16
𝑧 =  −

1

2
, 

𝑦 − 𝑧 = −1,   𝑦 =  −
3

2
, 

𝑥 +
3

2
− 1 = −3,     𝑥 = −

7

2
 

 

8. When 𝑥 = 1,      𝑦2 − 2𝑦 − 3 = 0    (𝑦 − 3)(𝑦 + 1) = 0, 𝑦 > 0  𝑠𝑜 𝑦 = 3  
Implicit differentiation  

𝑑

𝑑𝑢
(𝑥𝑦2) +

𝑑

𝑑𝑢
(−2𝑥2𝑦) =

𝑑

𝑑𝑢
(3) 

𝑦2 + 2𝑥𝑦
𝑑𝑦

𝑑𝑥
− 4𝑥𝑦 − 2𝑥2

𝑑𝑦

𝑑𝑥
= 0 

(2𝑥𝑦 − 2𝑥2)
𝑑𝑦

𝑑𝑥
= 4𝑥𝑦 − 𝑦2 

𝑑𝑦

𝑑𝑥
=  

4𝑥𝑦 − 𝑦2

2𝑥𝑦 − 2𝑥2
 

 

For 𝑥 = 1, 𝑦 = 3    gradient is  
12−9

6−2
=

3

4
 

Equation of the straight line is  𝑦 =
3

4
𝑥 +

9

4
    𝑜𝑟  4𝑦 = 3𝑥 + 9 

 

 



2019 Adv Higher  SI 

9. The general term is       (
4
𝑟

) (3𝑝3)4−𝑟 (
−2

𝑝
)

𝑟

= 

(
4
𝑟

) (34−𝑟)(−2)𝑟(𝑝12−3𝑟)(𝑝−𝑟) = (
4
𝑟

) (34−𝑟)(−2)𝑟(𝑝12−4𝑟) 

The independent term happens when,   12 − 4𝑟 = 0, 𝑟 = 3       

(
4
3

) (31)(−2)3(𝑝12−12) = 4 × 3 × −8 =  −96 

 

10. 𝑢 = 1 + tan 𝑥 ,   𝑑𝑢 = sec2 𝑥  𝑑𝑥   𝑥 =
𝜋

4
   𝑢 = 2,   𝑥 = 0  𝑢 = 1 

 

∫
1

𝑢
𝑑𝑢  = [ln 𝑢]1

2

2

1

= ln 2 − ln 1 = ln 2   as required 

 
 

11. For 𝑓(𝑥) =  sin2 𝑥 , 𝑓′(𝑥) = 2 sin 𝑥 cos 𝑥 = sin 2𝑥 , 𝑓′′(𝑥) = 2 cos 2𝑥  

        𝑓′′′(𝑥) = −4 sin 2𝑥 , 𝑓4(𝑥) =  −8 cos 2𝑥   

sin2 𝑥 = 𝑓(0) + 𝑓′(0)𝑥 +
𝑓′′(0)

2!
𝑥2 +

𝑓′′′(0)

3!
𝑥3  +

𝑓4(0)

4!
𝑥4 

= 0 + 0 +
2

2!
𝑥2 + 0 −

8

4!
𝑥4 = 𝑥2 −

1

3
𝑥4 

For 𝑓(𝑥) =  cos2 𝑥 , 𝑓′(𝑥) = − sin 2𝑥 ,   and so on…  cos2 𝑥 = 1 − 𝑥2 +
1

3
𝑥4 

 

12. For the complimentary function   4𝑚2 + 4𝑚 + 1 = 0, 

  (2𝑚 + 1)2 = 0  𝑚 =  −
1

2
 

       𝒚 = 𝑨𝒆−
𝟏

𝟐
𝒙 + 𝑩𝒙𝒆−

𝟏

𝟐
𝒙 

 

For the particular integral   𝑦 = 𝑚𝑥 + 𝑐,
𝑑𝑦

𝑑𝑥
= 𝑚,

𝑑2𝑦

𝑑𝑥2 = 0 

        4 × 0 + 4𝑚 + 𝑚𝑥 + 𝑐 = 3𝑥 + 10 
𝑚𝑥 = 3𝑥  𝑠𝑜 𝑚 = 3,      4𝑚 + 𝑐 = 10  𝑠𝑜 𝑐 =  −2  

      𝒚 = 𝟑𝒙 − 𝟐  

Thus the general solution is    𝒚 =  𝑨𝒆−
𝟏

𝟐
𝒙 + 𝑩𝒙𝒆−

𝟏

𝟐
𝒙 + 𝟑𝒙 − 𝟐 

 

Given   𝑦 = 2  and 
𝑑𝑦

𝑑𝑥
=  −3  when 𝑥 = 0        2 =  𝐴 − 2, 𝐴 = 4 

 

  
𝒅𝒚

𝒅𝒙
=  −

𝟏

𝟐
𝑨𝒆−

𝟏

𝟐
𝒙 + 𝑩𝒆−

𝟏

𝟐
𝒙 −

𝟏

𝟐
𝑩𝒙𝒆−

𝟏

𝟐
𝒙 + 𝟑 

−3 =  −
1

2
𝐴 + 𝐵 + 3,     − 6 =  −2 + 𝐵, −4 = 𝐵 

Thus the particular solution is    𝒚 =  𝟒𝒆−
𝟏

𝟐
𝒙 − 𝟒𝒙𝒆−

𝟏

𝟐
𝒙 + 𝟑𝒙 − 𝟐 

 

 
 

 


