


 

= lim
𝑥→0

sin (
𝑥
2

)

𝑥
2

× sin (
𝑥

2
) 

= 1 × sin (
0

2
) = 𝑠𝑖𝑛0 = 0                          | 𝐴𝑠 𝑥 → 0,

𝑥

2
 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑡𝑒𝑛𝑑 𝑡𝑜 0 

8. a) 𝑥 = 0 

 b) Midpoint of PQ = (
0+8

2
,

−4+0

2
) = (4, −2) 

  𝑆𝑙𝑜𝑝𝑒 =
−2−0

4−0
= −

2

4
= −

1

2
 

 

9 a) {𝑥: 𝑥 ∈ 𝑅, −1 < 𝑥 < 2} 

 b) i)   𝐴 ∪ 𝐵 = {1,3,5,6,7,8,9,10} 

  ii) 𝐴′ = {2,4,6,8,10}, 𝐵′ = {1,2,3,4} 

  iii) (𝐴 ∪ 𝐵)′ = {2,4} 

   𝐴′ ∩ 𝐵′ = {2,4} 

   Hence (𝐴 ∪ 𝐵)′ = 𝐴′ ∩ 𝐵′, 𝑣𝑒𝑟𝑖𝑓𝑖𝑒𝑑. 

10 a)  

 

b) Domain= (−∞, ∞) 

 Range= (−∞, 2] 

 

11 a) 𝑧 = (3 +
𝑖

3
)

3

= 27 + 3(32) (
𝑖

3
) + 3(3) (

𝑖

3
)

2

+ (
𝑖

3
)

3

 

= 27 + 9𝑖 + 9 ×
𝑖2

9
+

𝑖3

27
= 27 + 9𝑖 + (−1) +

−𝑖

27
 

= 26 + 𝑖 (9 −
1

27
) = 26 + 𝑖 (

243 − 1

27
) = 26 +

242

27
𝑖 



 

 b) 𝑧 = 4 − 𝑖3 

1

𝑧
=

1

4 − 𝑖3
=

1

4 − 𝑖3
×

4 + 𝑖3

4 + 𝑖3
=

4 + 𝑖3

16 + 9
 

=
4 + 𝑖3

25
=

4

25
+ 𝑖

3

25
 

 

12. a) No. of selections =
4𝐶1×48𝐶4

52𝐶5
 

 b) 𝑛 = 9 + 8 = 17 

   17𝐶17 = 1 

 

13. a)  Equation is 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 

𝑦 − 3 =
1

4
(𝑥 + 2) ⟹ 4𝑦 − 12 = 𝑥 + 2 ⟹ 𝑥 + 2 − 4𝑦 + 12 = 0 

𝑥 − 4𝑦 + 14 = 0 

 b) Distance = |
3(3)−4(−5)−26

√32+(−4)2
| = |

9+20−26

5
| =

3

5
 units. 

 

14. 2𝑎 = 26 ⟹ 𝑎 = 13 

 𝑐 = 5 

 𝑐2 = 𝑎2 − 𝑏2 ⟹ 𝑏2 = 𝑎2 − 𝑐2 = 169 − 24 = 144 

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1 ⟹

𝑥2

169
+

𝑦2

144
= 1 

 

15. a) (𝑎 + 𝑏)4 = 𝑎4 + 4𝐶1𝑎3𝑏 + 4𝐶2𝑎2𝑏2 + 4𝐶3𝑎𝑏3 + 𝑏4 

(𝑎 − 𝑏)4 = 𝑎4 − 4𝐶1𝑎3𝑏 + 4𝐶2𝑎2𝑏2 − 4𝐶3𝑎𝑏3 + 𝑏4 

(−)               (−)     (+)                (−)                   (+)               (−)  

------------------------------------------------------------------------------------------- 

 Subtracting we have, 

(𝑎 + 𝑏)4 − (𝑎 − 𝑏)4 = 4𝐶1𝑎3𝑏 + 4𝐶3𝑎𝑏3 = 4𝑎3𝑏 + 4𝑎𝑏3 = 4𝑎𝑏(𝑎2 + 𝑏2) 

 b) (√3 + √2)
4

− (√3 − √2)
4

= 4(√3)(√2)[3 + 2] = 20√6 

 

16. i) 𝑃(𝑛𝑜𝑡 𝐴)   = 1 − 𝑃(𝐴) = 1 − 0.42 = 0.58 

 ii) 𝑃(𝑛𝑜𝑡 𝐵)   = 1 − 𝑃(𝐵) = 1 − 0.48 = 0.52 

 iii) 𝑃(𝐴 𝑜𝑟 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 𝑎𝑛𝑑 𝐵) 

= 0.42 + 0.48 − 0.16 = 0.74 



 

17. a) 𝑠𝑖𝑛765 = sin(765 − 2 × 360) = 𝑠𝑖𝑛45 =
1

√2
 

 b) cos 75 = cos(45 + 30) = 𝑐𝑜𝑠45𝑐𝑜𝑠30 − 𝑠𝑖𝑛45𝑠𝑖𝑛30 

=
1

√2
×

√3

2
−

1

√2
×

1

2
=

√3 − 1

2√2
 

 

 c) 𝑡𝑎𝑛3𝑥 = tan(2𝑥 + 𝑥) 

𝑡𝑎𝑛3𝑥 =
𝑡𝑎𝑛2𝑥 + 𝑡𝑎𝑛𝑥

1 − 𝑡𝑎𝑛2𝑥 𝑡𝑎𝑛𝑥
 

𝑡𝑎𝑛3𝑥(1 − 𝑡𝑎𝑛2𝑥𝑡𝑎𝑛𝑥) = 𝑡𝑎𝑛2𝑥 + 𝑡𝑎𝑛𝑥 

𝑡𝑎𝑛3𝑥 − 𝑡𝑎𝑛3𝑥𝑡𝑎𝑛2𝑥𝑡𝑎𝑛𝑥 = 𝑡𝑎𝑛2𝑥 + 𝑡𝑎𝑛𝑥 

𝑡𝑎𝑛3𝑥 − 𝑡𝑎𝑛2𝑥 − 𝑡𝑎𝑛𝑥 = 𝑡𝑎𝑛3𝑥𝑡𝑎𝑛2𝑥𝑡𝑎𝑛𝑥 

or 

𝑡𝑎𝑛3𝑥𝑡𝑎𝑛2𝑥𝑡𝑎𝑛𝑥 = 𝑡𝑎𝑛3𝑥 − 𝑡𝑎𝑛2𝑥 − 𝑡𝑎𝑛𝑥 

Hence proved. 

 

18 a) 𝑎𝑛 = 8192 

  𝑎𝑟𝑛−1 = 8192 

2 × 4𝑛−1 = 2 × 46 ⟹ 𝑛 − 1 = 6 ⟹ 𝑛 = 6 + 1 = 7 

 

 b) 𝑆𝑛 = 8 + 88 + 888 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠 

= 8(1 + 11 + 111 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠) 

=
8

9
[9 + 99 + 999 + ⋯ + 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠] 

=
8

9
[(10 − 1) + (100 − 1) + (1000 − 1) + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠] 

=
8

9
[10 + 100 + 1000 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠 − 𝑛(1)] 

=
8

9
[
10(10𝑛 − 1)

10 − 1
− 𝑛] =

8

9
[
10(10𝑛 − 1)

9
− 𝑛] 

 

 c) Let the GP is 1, 𝑎2, 𝑎3, 𝑎4, 256 

𝑎5 = 256 ⟹ 𝑎𝑟4 = 256 ⟹ 𝑟4 = 44 ⟹ 𝑟 = 4 

𝑎2 = 4, 𝑎3 = 16, 𝑎4 = 64 

∴ 1, 4, 16, 64, 256 𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝐺𝑃. 

 





 

= [2.1 − 0.09] × 100 = 201 

𝑖𝑖𝑖) 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 = √𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = √201 = 14.18 

 

 

=========================== 

 

 

 

 




