
Grade 12 – APM Trials Exam 2015 - P2 memo 
 
1.1 A. Prove true for 𝑛 = 1 

 

 (1)3 + 2(1) = 3 which is divisible by 3. 
 ∴ True for 𝑛 = 1 
 
B. Assume true for 𝑛 = 𝑘 where 𝑘 ∈ ℕ 
  

 𝑘3 + 2𝑘 is divisible by 3 
 

C. Prove true for 𝑛 = 𝑘 + 1 
 

 (𝑘 + 1)3 + 2(𝑘 + 1) 

 = 𝑘3 + 3𝑘2 + 3𝑘 + 1 + 2𝑘 + 2 

 = (𝑘3 + 2𝑘) + 3𝑘2 + 3𝑘 + 3   since 𝑘3 + 2𝑘 is divisible by 3 
 

 ∴ (𝑘 + 1)3 + 2(𝑘 + 1) is divisible by 3 
 ∴ the statement is true for 𝑛 = 𝑘 + 1 
 

By the principle of Mathematical Induction 𝑛3 + 2𝑛 is divisible by 3 for  𝑛 ∈ ℕ 
 (10) 

   
1.2 𝑥 − 10

2𝑥2 + 5𝑥 − 3
=  

𝑥 − 10

(2𝑥 − 1)(𝑥 + 3)
 

 

 
𝑥 − 10

(2𝑥 − 1)(𝑥 + 3)
=

𝐴

2𝑥 − 1
+

𝐵

𝑥 + 3
  

 
𝑥 − 10

(2𝑥 − 1)(𝑥 + 3)
=

𝐴(𝑥 + 3)

2𝑥 − 1
+

𝐵(2𝑥 − 1)

𝑥 + 3
 

 
𝐴 + 2𝐵 = 1  3𝐴 − 𝐵 = −10 

𝐴 = −
19

7
      𝐵 =

13

7
 

 

∴   
𝑥 − 10

(2𝑥 − 1)(𝑥 + 3)
=

−19

7(2𝑥 − 1)
+

13

7(𝑥 + 3)
 

 (8) 
   
1.3 𝑥 = 1 + 𝑖   ∴   𝑥 = 1 − 𝑖 

 

𝑠𝑢𝑚 = 2   𝑝𝑟𝑜𝑑𝑢𝑐𝑡 = 1 − 𝑖2 = 2 
 

∴ 𝑥2 − 2𝑥 + 2 is a factor of 𝑥3 + 𝑎𝑥2 + 𝑏𝑥 − 6 
 
(𝑥2 − 2𝑥 + 2)(𝑥 − 3) = 𝑥3 + 5𝑥2 + 8𝑥 + 6 
 

∴ 𝑎 = −8   and 𝑏 = 5 (8) 
   

  



2.1 𝑒𝑥

𝑒𝑥 − 1
= 5 

𝑒𝑥 = 5. 𝑒𝑥 − 5 

4. 𝑒𝑥 − 5 = 0 

𝑒𝑥 =
5

4
 

(4) 
   
2.2 

 
−6

1 − 𝑥
≤ 𝑥 

−6

1 − 𝑥
− 𝑥 ≤ 0 

−6 − 𝑥(1 − 𝑥)

1 − 𝑥
 ≤ 0 

𝑥2 − 𝑥 − 6

1 − 𝑥
≤ 0   

(𝑥 − 3)(𝑥 + 2)

𝑥 − 1
≥ 0  

 

−2 ≤ 𝑥 < 1    𝑜𝑟  𝑥 > 3 (6) 
   
2.3 |𝑥 |2 − 5 |𝑥 | − 14 = 0  

 
|𝑥| = 7      |𝑥| ≠ −2 
 

∴ 𝑥 = ±7 
 (6) 

   
2.4 

3(𝑙𝑛𝑥)2 + 𝑙𝑛𝑥 − 1 + 
1

3(𝑙𝑛𝑥)2+𝑙𝑛𝑥−3
 = 0 

 

Let 𝑘 = 3(ln 𝑥)2 + ln 𝑥 
 

𝑘 − 1 +
1

𝑘 − 3
= 0 

𝑘2 − 4𝑘 + 3 + 1 = 0 

𝑘2 − 4𝑘 + 4 = 0 
 
𝑘 = 2 

3(ln 𝑥)2 + ln 𝑥 − 2 = 0 

(3 ln 𝑥 − 2)(ln 𝑥 + 1) = 0 

ln 𝑥 =
2

3
    ln 𝑥 = −1 

 

𝑥 = 𝑒
2
3      𝑥 = 𝑒−1 (8) 

   
  



3.1 
lim

𝑥→∞
 

𝑥2 − 𝑥 + 6

4𝑥3 + 3𝑥2 + 𝑥
 

 

= 0 
  (3) 

   
3.2 

lim
𝑥→

𝜋
4

  
cos 2

cos 𝜃 − sin 𝜃
  

= lim
𝑥→𝜋

4

  
cos2 𝜃 − sin2 𝜃
cos 𝜃 − sin 𝜃

 
 

  

= lim
𝑥→𝜋

4

  
(cos 𝜃 + sin 𝜃)(cos 𝜃 − sin 𝜃)

cos 𝜃 − sin 𝜃
 

= lim
𝑥→

𝜋
4

  (cos 𝜃 + sin 𝜃) 

= √2 (5) 
   
4.1.1 

 (8) 
   
4.1.2 𝑓(2) = 2 + 1 = 3 

 
lim

𝑥→2−
𝑓(𝑥) = 2 + 1 = 3 

lim
𝑥→2+

𝑓(𝑥) = |2 − 4| = 2 

 
∴ lim

𝑥→2−
𝑓(𝑥) ≠ lim

𝑥→2+
𝑓(𝑥) 

 
Not continuous at 𝑥 = 2 
Jump discontinuity. (4) 

   
4.2 lim

𝑥→−1−
𝑓(𝑥) = lim

𝑥→−1+
𝑓(𝑥) = 𝑓(𝑥) 

 

−𝑎 + 𝑏 + 1 = −1 − 3𝑏 
𝑎 = 4𝑏 + 2 …(1) 
 
𝑎𝑏 = −1 − 3𝑏 
𝑏(4𝑏 + 2) = −1 − 3𝑏 

4𝑏2 + 5𝑏 + 1 = 0 

𝑏 = −
1

4
   or    𝑏 = −1 

𝑎 = 1      or     𝑎 = −2 (6) 
   



5.1.1 𝑓𝑜𝑔(𝑥) = √(𝑥2 + 1)2 − 1 (4) 
   
5.1.2 (𝑥2 + 1)2 − 1 ≥ 0  

𝑥4 + 2𝑥2 ≥ 0 

𝑥2(𝑥2 + 2) ≥ 0   
 
𝑥 ∈ ℝ (2) 

   
5.1.3 𝐷𝑥[√𝑥 + 1  . (𝑥2 + 1)2]  

 

=
1

2
(𝑥 + 1)−

1
2(𝑥2 + 1)2 + 2(𝑥2 + 1)(2𝑥)(𝑥 + 1)

1
2  (6) 

   
   
5.2.1 𝑓′(𝑥) = 4(2𝑥2 + 𝑥 − 1)3(4𝑥 + 1) (5) 
   
   
5.2.2 

𝐷𝑥 [
cos 3𝑥

tan 5𝑥
]  

 

=
(−3 sin 3𝑥 . tan 5𝑥 − sec 5𝑥 . tan 5𝑥 . cos 3𝑥)

tan2 𝑥
 

 (7) 
   

  



6.1 𝑓(𝑥) = (1 − 𝑥)−5  
 

𝑓′(𝑥) = −5(1 − 𝑥)−6(−1) 
 
𝑓′′(𝑥) = (−5)(−6)(1 − 𝑥)−7(−1)(−1) 
 

𝑓𝑛(𝑥) =
(𝑛 + 4)!

4!
 (1 − 𝑥)−(𝑛+5) 

  (6) 
   
6.2 𝑥𝑦3 + 3𝑥2 = 𝑥𝑦 + 12 

 

𝑦3 + 3𝑥𝑦2  
𝑑𝑦

𝑑𝑥
+ 6𝑥 = 𝑦 + 𝑥

𝑑𝑦

𝑑𝑥
  

 

3𝑥𝑦2  
𝑑𝑦

𝑑𝑥
− 𝑥

𝑑𝑦

𝑑𝑥
= −3𝑥 − 𝑦3 + 𝑦 

𝑑𝑦

𝑑𝑥
(3𝑥𝑦2  − 𝑥) = −3𝑥 − 𝑦3 + 𝑦 

 

𝑑𝑦

𝑑𝑥
=

3𝑥 − 𝑦3 + 𝑦

3𝑥𝑦2  − 𝑥
= −3 

 

1 = −3(2) + 𝑐 
 

𝑦 = −3𝑥 + 7 (8) 
   
7.1 𝑥2 − 2𝑥 − 3 = 0 

 

𝑥 = −1    𝑥 = 3 (4) 
   
7.2 𝑦 = (

1

3
𝑥 +

2

3
)    by long division or other method. (6) 

   
7.3 

 (8) 
   

  



8.1 2 cos 𝜃 + 𝜃 − 2 = 0 
 
𝜃 = 3:  2 cos 3 + 3 − 2 = −0,98 
 
𝜃 = 5:  2 cos 5 + 5 − 2 = 3,57 
 
∴ 𝐺𝑟𝑎𝑝ℎ 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑥 − 𝑎𝑥𝑖𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 3 𝑎𝑛𝑑 5 (4) 

   
8.2 𝑓(𝑥) = 2 cos 𝜃 + 𝜃 − 2 = 0 

𝑓′(𝑥) = −2 sin 𝜃 + 1 
 

𝑥1 = 4 
 

𝑥2 = 4 −
𝑓(4)

𝑓′(4)
= 3,72441 

𝑥3 = 𝑥2 −
𝑓(𝑥2)

𝑓′(𝑥2)
= 3,69843 

𝑥4 = 𝑥3 −
𝑓(𝑥3)

𝑓′(𝑥3)
= 3,69815 

𝑥5 = 𝑥4 −
𝑓(𝑥4)

𝑓′(𝑥4)
= 3,69815 

 

∴ 𝑥 = 3,69815 
 (6) 

   
9.1 

∫ 𝑥√𝑥2 + 3  𝑑𝑥 

= ∫ 𝑢
1

2
𝑑𝑢

2
     Let 𝑢 = 𝑥2 + 3  𝑑𝑢 = 2𝑥 𝑑𝑥  

=
1

2
×

𝑢
3
2

3
2

+ 𝑐 

=
(𝑥2 + 3)

3
2

3
+ 𝑐 

(6) 
9.2 

∫ sin 4𝑥 cos 3𝑥  𝑑𝑥 

=
1

2
∫(sin 7𝑥 − sin 𝑥) 𝑑𝑥  

 

=
1

2
(−

cos 7𝑥

7
− (− cos 𝑥) + 𝑐) 

 

= −
cos 7𝑥 

14
+ cos 𝑥 + 𝑐 

 (6) 
  



9.3
  

∫ 𝑥 sin2 𝑥  𝑑𝑥  

 

= 𝑥 (
𝑥

2
−

sin 2𝑥

4
) − ∫ (

𝑥

2
−

sin 2𝑥

4
) 𝑑𝑥     Let 𝑢 = 𝑥        𝑑𝑣 = sin2 𝑥 𝑑𝑥 =

1

2
(1 − cos 2𝑥)𝑑𝑥 

 
  

= 𝑥 (
𝑥

2
−

sin 2𝑥

4
) − (

𝑥2

4
+

cos 2𝑥

8
) + 𝑐       𝑑𝑢 = 1𝑑𝑥   𝑣 =

𝑥

2
−

sin 2𝑥

4
 

 
 (9) 

9.4 ∫
𝑥

√𝑥−1
 𝑑𝑥    Let  𝑢 = 𝑥 − 1  𝑑𝑢 = 𝑑𝑥 

 

= ∫ 𝑢−
1

2(𝑢 + 1)𝑑𝑢    𝑥 = 𝑢 + 1 

 

= ∫ (𝑢
1

2 + 𝑢−
1

2) 𝑑𝑢  

 

=
2(𝑥 − 1)

3
2

3
+ 2(𝑥 − 1)

1
2 + 𝑐 

       (9) 
   
10.1 (𝑥 + 2)2 − 3 = 2𝑥 + 4 

 
𝑥 = −3  𝑥 = 1 

𝑦 = −2  𝑦 = 6 (4) 
   
10.2 Distance = 2𝑥 + 4 − 𝑥2 − 4𝑥 − 4 + 3 = −𝑥2 − 2𝑥 + 3 

 

𝐷𝑥[−𝑥2 − 2𝑥 + 3] = 0 
 

−2𝑥 − 2 = 0 
 

𝑥 = −1 
 

Max distance = −(−1)2 − 2(−1) + 3 = 4𝑢𝑛𝑖𝑡𝑠 
 (6) 

   
10.3 

𝐴𝑟𝑒𝑎 =  lim
𝑛→∞

4

𝑛
∑ 𝑓 (

4𝑖

𝑛
)

𝑛

𝑖=1

 

=  lim
𝑛→∞

4

𝑛
∑ (− (

4𝑖

𝑛
)

2

− 2 (
4𝑖

𝑛
) + 3)

𝑛

𝑖=1

 

 

=  lim
𝑛→∞

4

𝑛
∑ (−

16

𝑛2
 𝑖2 −

8

𝑛
 𝑖 + 3)

𝑛

𝑖=1

 

 

=  lim
𝑛→∞

4

𝑛
 (−

16

𝑛2
 (

𝑛3

3
+

𝑛2

2
+

𝑛

2
) −

8

𝑛
(

𝑛2

2
+

𝑛

2
) + 3𝑛)   

 

= lim
𝑛→∞

(−
64

3
−

32

𝑛
−

32

𝑛2
+ 16 +

16

𝑛
+ 12) 

 

=
88

3
 

   (10) 
   



10.4 
𝜋 ∫ (−𝑥2 − 2𝑥 + 3)2𝑑𝑥

1

0

 

= 𝜋 ∫ (𝑥4 + 4𝑥3 − 2𝑥2 − 12𝑥 + 9)𝑑𝑥
1

0

 

 

= 𝜋 (
𝑥5

5
+ 𝑥4 −

2𝑥3

3
− 6𝑥2 + 9𝑥 + 𝑐]

0

1

) 

 

= 𝜋 (
15

5
+ (1)4 −

2(1)3

3
− 6(1)2 + 9(1)) 

 

=
53

15
𝜋 (8) 

   
   

 


