
 

 

 

 

 

 



 
(𝑦−2)2

3
−

(𝑥+√2)
2

9
= 1

 
(𝑦−2)2

6
−

(𝑥+2)2

4
= 1

 
(𝑥+√3)2

4
−

(𝑦−1)2

12
= 1

 
(𝑥−2)2

6
−

(𝑦+√6)
2

2
= 1

 
(𝑥+9)2

2
−

(𝑦−4)2

4
= 1

𝑓(𝑥) = cos−1(2 − 𝑥2)

 

 √3, √3

 √2 − 1,−1] ∪ [1, √2 + 1]

 ∞,−√3] ∪ [√3,∞]

 [−√3,−1] ∪ [1, √3]



 

 

 

 

 

sin(𝛼) = 𝑐  where 𝛼 ∈ (𝜋,
3𝜋

2
) 𝛼 𝑥 ∈ [0,2𝜋] cos(𝑥) = 𝑐

 −𝛼 , 2𝜋 − 𝛼.

 𝜋 + 𝑎 ,
𝜋

2
− 𝛼

 
3𝜋

2
− 𝛼 ,

𝜋

2
+ 𝛼

 𝜋 − 𝛼 ,
3𝜋

2
+ 𝛼

 
5𝜋

2
− 𝛼 , −

𝜋

2
+ 𝛼

𝑦 =
1

𝑎𝑥2+𝑏𝑥−3
 , 𝑥 ∈ ℝ 𝑎 𝑏

−7

4

𝑎 𝑏

 

 

 
2

13

7

13

 2 

 7 

 



𝑧 =
−√3−𝑖

2+2𝑖
2𝑧̅𝑧4

 
√2

4

−13𝜋

4

 
√2

4

3𝜋

4

 
√2

2

3𝜋

4

 
√2

4

−3𝜋

4
.

 
√2

2

3𝜋

4
.

|𝑧 − 4| − |𝑧 + 2| = 4 𝑧 ∈ ℂ

𝑑𝑦

𝑑𝑥
= √4 cos2(𝑥) − 1

3
𝑦 = −4 when x =

−2𝜋

3
𝑥 =

𝜋

12

 ∫ √(4 cos2(𝑥) − 1)3
− 4

𝜋

12
−2𝜋

3

𝑑𝑥

 ∫ √(4 cos2(𝑥) − 1)3
𝜋

12
−2𝜋

3

𝑑𝑥 − 4

 ∫ √(4 cos2(𝑥) − 1)3
𝜋

12
−2𝜋

3

𝑑𝑥 + 4

 ∫ √(4 cos2(𝑥) − 1)3
𝜋

12
−2𝜋

3

+ 4𝑑𝑥

 ∫ √(4 cos2(𝑥) − 1)3
𝜋

12
−2𝜋

3

𝑑𝑥



 
𝑑𝑦

𝑑𝑥
=

1

𝑦+1

 
𝑑𝑦

𝑑𝑥
=

𝑦

𝑥+1

 
𝑑𝑦

𝑑𝑥
=

𝑥−1

𝑦

 
𝑑𝑦

𝑑𝑥
=

𝑥

𝑦−1

 
𝑑𝑦

𝑑𝑥
=

𝑥

𝑦+1

∫ sin(𝑥) cos2(𝑥) 𝑑𝑥
𝜋

4
0

 ∫ 𝑢2
√2

2
1

𝑑𝑢

 −∫ 𝑢2
𝜋

4
0

𝑑𝑢

 ∫ 𝑢21
√2

2

𝑑𝑢

 −∫ 𝑢2
√2

2
0

𝑑𝑢

 −∫ 𝑢21

0
𝑑𝑢



 
𝑑𝑀

𝑑𝑡
= 12 −

2𝑀

500+𝑡

 
𝑑𝑀

𝑑𝑡
= 12 +

2𝑀

500+𝑡

 
𝑑𝑀

𝑑𝑡
= 2 −

4𝑀

1000+𝑡

 
𝑑𝑀

𝑑𝑡
= 12 +

2𝑀

1000+2𝑡

 
𝑑𝑀

𝑑𝑡
= 6𝑀 −

4

1000+2𝑡

𝑑𝑦

𝑑𝑥
= 𝑥 tan(𝑥) − 𝑦2 𝑦 =  2 𝑥 =  1 𝑥

 

 

 

 

 

𝒓(𝑡) = (−2𝑡2 + 500𝑡)𝒊 + (2(𝑡 − 30)(300 − 𝑡))𝒋 + (−
1

300
𝑡3 +

4

15
𝑡2 + 16𝑡) 𝒌

𝒊 and 𝒋

 

 

 

 

 



The position vectors of two particles are given by 𝒓1 = (
−3

2
𝑡2 + 2𝑡) 𝒊 + (4𝑡2 + 15𝑡 − 22)𝒋 and 𝒓2 =

(−3𝑡 + 4)𝒊 + (𝑡3 + 𝑡2 + 5𝑡 + 2)𝒋, where 𝑡 ≥ 0. 

The particles will collide at the point 

  
46

9
)

 

 (−
39

2
 , −31)

 (−16 , 102)

 

α

 𝑀 × 𝑔 × sin(𝛼) + 𝑀 × 𝑔 × cos(𝛼) × 𝜇 − 𝑚𝑔 = 𝑀𝑎

 −𝑀 × 𝑔 × sin(𝛼) + 𝑀 × 𝑔 × cos(𝛼) × 𝜇 + 𝑚𝑔 = 𝑀𝑎

 𝑀 × 𝑔 × sin(𝛼) × 𝜇 − 𝑀 × 𝑔 × cos(𝛼) − 𝑚𝑔 = 𝑀𝑎

 𝑀 × 𝑔 × sin(𝛼) + 𝑀 × 𝑔 × cos(𝛼) × 𝜇 + 𝑚𝑔 = 𝑀𝑎

 𝑀 × 𝑔 × sin(𝛼) − 𝑀 × 𝑔 × cos(𝛼) × 𝜇 − 𝑚𝑔 = 𝑀𝑎

�̈� = 9.8 − 0.2𝑣2, where 𝑣 ≥ 0

 

 

 

 

 

α



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



𝑥(𝑡) = cos(𝑡)

𝑦(𝑡) =
cos(𝑡) + 4

3
2
cos(2𝑡) − sin2(𝑡) +

13
2

0 ≤ 𝑡 ≤ 2𝜋.

 𝑓(𝑥) =
𝑥+4

4𝑥2+4
𝑦 = 𝑓(𝑥) 𝑓(𝑥)



 

 𝑓′′(𝑥).

 𝑥

(𝑥), correct to 4 decimal places.

 𝑓(𝑥)



 𝑔 𝑔(𝑥) = −𝑒𝑘𝑥+1 + 𝑐 0 ≤ 𝑥 ≤ 1

𝑔(𝑥) 𝑓(𝑥)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 𝑓(𝑥)

 𝑔(𝑥)

 𝑓(𝑥), 𝑔(𝑥),



 

 𝑧1 = √3 + 3𝑖 𝑧1

 

 𝑧1

 

 √21.

|𝑧 − 𝑘| = 𝑐



  |𝑧 − 𝑘| = 𝑐 𝑧1

 𝑧1 𝑧2

𝑧2



 



 

 𝑂𝐷⃗⃗⃗⃗⃗⃗ 𝑂𝐵⃗⃗ ⃗⃗  ⃗



 �̂� = 𝑎𝒊 + 𝑏𝒋 + 𝑐𝒌 𝑎 ∈ ℝ+ and 𝑏, 𝑐 ∈ ℝ 𝑂𝐴⃗⃗⃗⃗  ⃗ 𝑂𝐶⃗⃗⃗⃗  ⃗

 

 



𝒓(𝑡) =
𝑡

2
𝒊 + (

1

400
𝑡4 −

1

16
𝑡3 +

1

2
𝑡2 −

33

20
𝑡 + 5)𝒌

0 ≤ 𝑡 ≤ 12, 𝒊

 

 𝑡 = 12



 𝑡 = 12

𝒊 and 𝒌

 



0.2𝑣2

 ’



 

 

 

 



 

 

 










