
 

 

 

 

 



𝑧3 = −8 𝑧 𝑧

 1 − √3𝑖

 √3 + 𝑖

 √3 − 𝑖

 

 2

 𝑆 =  {𝑧 ∈ 𝐶: 3 ≤ (𝑧𝑧̅) and 𝑅𝑒(𝑧) < 𝐼𝑚(𝑧)} 

 𝑆 = {𝑧 ∈ 𝐶: 3 ≤ |𝑧 − 2𝑖| ≤ 4 and 𝐴𝑟𝑔(𝑧) ≥
3𝜋

4
} 

 𝑆 = {𝑧 ∈ 𝐶: (𝑧 − 3)(𝑧̅ − 4) ≤ 1 and |𝑧 − 𝑖| ≤ |𝑧 − 1|} 

 𝑆 = {𝑧 ∈ 𝐶: 3 ≤ |𝑧| < 4 and |𝑧 + 𝑖| ≤ |𝑧 − 1|} 

 𝑆 = {𝑧 ∈ 𝐶: 𝐼𝑚(𝑧) = 𝑅𝑒(𝑧) × 𝐴𝑟𝑔(𝑧)}
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𝑦 = cosec(2x +
𝜋

4
) 𝑥 = −𝜋 𝑥 = 𝜋

 𝑥 = −
3𝜋

4
, −

𝜋

4
,

𝜋

4
,

3𝜋

4

 𝑥 = −
5𝜋

8
, −

𝜋

8
,

3𝜋

8
,

7𝜋

8

 𝑥 = −
7𝜋

8
, −

3𝜋

8
,

𝜋

8
,

5𝜋

8

 𝑥 = −
5𝜋

6
, −

2𝜋

6
,

𝜋

6
,

4𝜋

6

 𝑥 = −𝜋, −
𝜋

2
,

𝜋

2
, 𝜋

𝑦 = tan−1(𝜋𝑥) 𝑦 =
𝑥3

8

 

 

 

 

 

100 mm

130 mm
5

4𝜋
 mm/s

 
5ℎ2

4

 
64ℎ2

125

 
36ℎ2

5

 
25ℎ2

4

 
5ℎ2

24



𝑘 𝑦 = 𝐴𝑒𝑘𝑥 𝑑2𝑦

𝑑𝑥2 = −4 (
𝑑𝑦

𝑑𝑥
+ 𝑦)

𝐴

 2

 −2

 0

 4

 −4

𝐴𝐶̅̅ ̅̅ 𝐵𝐷̅̅ ̅̅ 𝛼

𝑟

 4𝑟 sin2 𝛼

 2 𝑟 sin(2𝛼)

 2 𝑟2 cos 𝛼

 √2 tan2 𝛼

 4𝑟2 cos 𝛼

𝒂 = 3𝒊 − 4𝒋 + 𝒌 𝒃 = 𝒊 + 2𝒋 − 𝒌

 2𝒊 + 4𝒌

 −𝒊 − 2𝒋 + 𝒌

 4𝒊 − 2𝒋

 −2𝒊 + 6𝒋 − 2𝒌

 2𝒊 − 4𝒋 + 𝒌

cos 𝜃 =
2

7
tan−1(sin 𝜃)

 1.48

 43.7

 0.76

 1.29

 0.29

α
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𝑓(𝑥) =
2

4𝑥2+12𝑥+10

 tan−1(2𝑥 + 3)

 
𝑥

√2(4𝑥2+12𝑥+11)

 tan(√2𝑥 + 3/2 )

 
√2 log𝑒 |4𝑥2+12𝑥+11|

4

 −
3 tan−1(2𝑥+3)

2

6 kg 𝜇 = 0.5 

 24.9 𝑁

 26.6 𝑁

 0 𝑁

 24.9 𝑁

 26.6 𝑁

𝜃 =
𝜋

3
 

 (𝑥 − 3)2 −
(𝑦−1)2

3
= 1

 
(𝑥−3)2

4
−

(𝑦+1)2

9
= 1

 (𝑥 + 3)2 −
(𝑦+1)2

9
= 1

 −(𝑥 − 3)2 + (𝑦 − 1)2 = 3

 3(𝑥 − 3)2 − (𝑦 + 1)2 = 9

˚

(3,1) 

𝜃



𝑦 = 1 − cos (2𝑥) 0 ≤ 𝑥 ≤
𝜋

2

 
𝜋(𝜋2−4)

4

 
−𝜋(𝜋2−20)

4

 
𝜋3

2

 
−𝜋(𝜋2−4𝜋−4)

4

 
𝜋(𝜋2+4)

4

2𝑥−5

𝑥(𝑥2+1)

 
𝐴

𝑥
+

𝐵

𝑥+1
+

𝐶

𝑥−1

 
𝐴

𝑥
+

𝐵

𝑥2+1

 
𝐴+𝐵𝑥

𝑥
+

𝐶

𝑥2+1

 
𝐴

𝑥
+

𝐵𝑥+𝐶

𝑥2+1

 
𝐴+𝐵𝑥

𝑥
+

𝐶

𝑥+1
+

𝐷

𝑥−1

2 

 
𝜋

2
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𝐹(𝑥)

𝐹(𝑥)

  

  

 

𝐹′(𝑥)

𝑥) 



𝑦 = sin(2𝑥) − cos (2𝑥)

 
 𝑑2𝑦

𝑑𝑥2 −
𝑑𝑦

𝑑𝑥
+ 𝑦 = 0

 
 𝑑2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
+ 4𝑦 = 2(cos(2𝑥) + sin(2𝑥))

 2
 𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 𝑦 = cos(2𝑥) − sin(2𝑥)

 4
 𝑑2𝑦

𝑑𝑥2 − 2
𝑑𝑦

𝑑𝑥
− 𝑦 = cos(4𝑥) + sin (2𝑥)

 −
 𝑑2𝑦

𝑑𝑥2 + 2
𝑑𝑦

𝑑𝑥
+ 3𝑦 = 0

 0 𝑁

 2.80 𝑁

 1.83 𝑁

 2.00 𝑁

 0.46 𝑁

4𝑁

5𝑁 

3𝑁 

60° 
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 𝑣𝐵(𝑡) = 5√𝑥

 𝑡 = 12

 𝑡 = 24

 𝑡 = 36

 𝑡 = 48

 𝑡 = 60

 
𝑑𝑦

𝑑𝑥
= sin(𝑥) + sin (𝑦)

 
𝑑𝑦

𝑑𝑥
= 𝑥𝑦2

 
𝑑𝑦

𝑑𝑥
= 𝑦 − 𝑦2

 
𝑑𝑦

𝑑𝑥
= 𝑒𝑥2

 
𝑑𝑦

𝑑𝑥
= 𝑥2 − 𝑦2

𝑣 

𝑡 

𝑣𝐴(𝑡)

𝑣𝐵(𝑡) 

20 



𝒓(𝑡) = 2 sin(𝑡) 𝒊 + 2 cos(𝑡) 𝒋 +
𝜋2

𝑡+
𝜋

2

𝒌  𝑡 ≥ 0

 
√5

2

 2

 
√17

2

 2√5

 −
√17

2

𝑡 =
𝜋

2

 
2

√5
𝒊 +

1

√5
𝒌

 √
2

5
𝒊 − √

2

5
𝒋 +

2√5

5
𝒌

 −
2

√5
𝒋 −

1

√5
𝒌

 −√
2

5
𝒊 +

2√5

5
𝒌

 √
2

5
𝒊 + 2√

2

5
𝒋 +

1

√(5)
𝒌

5𝑘𝑔 10𝑁 20𝑁

 2

 8

 −2

 0

 6
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 𝑧3 = 1 𝑧 ∈ 𝐶

 



 𝑧 = 𝑤 𝑧3 = 1 𝑘 ∈ 𝐶 𝑧 = 𝑘𝑤 𝑧3 = 𝑖

𝑧3 = 𝑖

 𝑧1 𝑧3 = 1 𝑧2 𝑧3 = 𝑖

|𝑧 − 𝑧1| = |𝑧 − 𝑧2|
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{𝑧: |𝑧 − 𝑖𝑧1| < |𝑧 + 𝑖𝑧1|} ∩ {𝑧: |𝑧 − 𝑖𝑧2| ≥ |𝑧 + 𝑖𝑧2|} ∩ {𝑧: 1 < |𝑧| ≤ 2}

 



𝑓(𝑥) = −3 tan−1 𝑥 +
2𝑥

𝑥2+1 
+

𝑥3

3
+ 𝑥

 𝑓′(𝑥) =
𝑥2(𝑥4+3𝑥2−2)

(𝑥2+1)2

 𝑥 𝑓′(𝑥)
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𝑓(𝑥)

 ∫ (tan−1(𝑥))𝑑𝑥 = 𝑥 tan−1 𝑥 −
1

2
log𝑒(𝑥2 + 1) 𝑓(𝑥)



20𝑚3 2𝑚3

𝑂 𝑃

𝐿

 𝐿

 𝜃

 

𝑉 = 20 −
𝐿

2
(2𝜃 − sin(2𝜃)), 0 ≤ 𝜃 ≤ 𝜋 𝐿

𝜃

𝑂 

𝑃 

𝐿 
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𝑑𝜃

𝑑𝑡
𝜃

 𝜃 = 0 Δ𝑡 = 0.1 𝜃(0.3)



 𝒓(𝑡) = 2𝑡𝒊 + (2𝑒−
𝑡2

10 cos
𝜋𝑡

5
) 𝒋 + (2𝑒−

𝑡2

10 sin
𝜋𝑡

5
) 𝒌 0 ≤ 𝑡 ≤ 5

 |𝒓(𝑡)| = 2√𝑡2 + 𝑒−
𝑡2

5

 �̇�(𝑡)

 

𝑡 = 5
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5 kg

𝑦 =
𝑥2

4
  𝑥 = 𝑘 𝑦 = 0

 

𝐹𝑛𝑜𝑟𝑚𝑎𝑙 = 𝑓1(𝑥)𝒊 + 𝑓2(𝑥)𝒋

𝒊 𝒋 𝑥 𝑦

𝑘 

𝑦 

𝑥 



 𝑎 =
19.6𝑥

√𝑥2+4

𝑘

𝑘 = 4,

https://engageeducation.org.au/
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1

2
(𝑎 + 𝑏)ℎ

2𝜋𝑟ℎ

𝜋𝑟2ℎ

1

3
𝜋𝑟2ℎ

1

3
𝐴ℎ

4

3
𝜋𝑟3

1

2
𝑏𝑐 sin 𝐴

𝑎

sin 𝐴
=

𝑏

sin 𝐵
=

𝑐

sin 𝐶

𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 cos 𝐶

(𝑥 − ℎ)2

𝑎2
+

(𝑦 − 𝑘)2

𝑏2
= 1

(𝑥 − ℎ)2

𝑎2
−

(𝑦 − 𝑘)2

𝑏2
= 1

cos2(𝑥) + sin2(𝑥) = 1

1 + tan2(𝑥) = sec2(𝑥) cot2(𝑥) + 1 = cosec2(𝑥)

sin(𝑥 + 𝑦) = sin(𝑥) cos(𝑦) + cos(𝑥) sin(𝑦) sin(𝑥 − 𝑦) = sin(𝑥) cos(𝑦) − cos(𝑥) sin (𝑦)

cos(𝑥 + 𝑦) = cos(𝑥) cos(𝑦) − sin(𝑥) sin(𝑦) cos(𝑥 − 𝑦) = cos(𝑥) cos(𝑦) + sin(𝑥) sin (𝑦)

tan(𝑥 + 𝑦) =
tan(𝑥) + tan(𝑦)

1 − tan(𝑥) tan(𝑦)
tan(𝑥 − 𝑦) =

tan(𝑥) − tan(𝑦)

1 + tan(𝑥) tan(𝑦)

cos(2𝑥) = cos2(𝑥) − sin2(𝑥) = 2 cos2(𝑥) − 1 = 1 − 2 sin2(𝑥)

sin(2𝑥) = 2 sin(𝑥) cos(𝑥) tan(2𝑥) =
2 tan(𝑥)

1 − tan2(𝑥)

sin−1  cos−1  tan−1  
[−1, 1] [−1, 1] ℝ

[−
𝜋

2
.
𝜋

2
] [0, 𝜋] (−

𝜋

2
,
𝜋

2
)



𝑧 = 𝑥 + 𝑦𝑖 = 𝑟(cos 𝜃 + 𝑖 sin 𝜃) = 𝑟 cis 𝜃 𝑧𝑛 = 𝑟𝑛 cis(𝑛𝜃)

|𝑧| = √𝑥2 + 𝑦2 = 𝑟 −𝜋 < Arg 𝑧 ≤ 𝜋

𝑧1𝑧2 = 𝑟1𝑟2 cis(𝜃1 + 𝜃2)
𝑧1

𝑧2

=
𝑟1

𝑟2

cis(𝜃1 − 𝜃2)

𝑑

𝑑𝑥
(𝑥𝑛) = 𝑛𝑥𝑛−1 ∫ 𝑥𝑛𝑑𝑥 =

1

𝑛 + 1
𝑥𝑛+1 + 𝑐, 𝑛 ≠ −1

𝑑

𝑑𝑥
(𝑒𝑎𝑥) = 𝑎𝑒𝑎𝑥 ∫ 𝑒𝑎𝑥𝑑𝑥 =

1

𝑎
𝑒𝑎𝑥 + 𝑐

𝑑

𝑑𝑥
(log𝑒 𝑥) =

1

𝑥
∫

1

𝑥
𝑑𝑥 = log𝑒|𝑥| + 𝑐

𝑑

𝑑𝑥
(sin(𝑎𝑥)) = 𝑎 cos(𝑎𝑥) ∫ sin(𝑎𝑥) 𝑑𝑥 = −

1

𝑎
cos(𝑎𝑥) + 𝑐

𝑑

𝑑𝑥
(cos(𝑎𝑥)) = −𝑎 sin(𝑎𝑥) ∫ cos(𝑎𝑥) 𝑑𝑥 =

1

𝑎
sin(𝑎𝑥) + 𝑐

𝑑

𝑑𝑥
(tan(𝑎𝑥)) =

𝑎

cos2(𝑎𝑥)
= 𝑎 sec2(𝑎𝑥) ∫ sec2(𝑎𝑥) 𝑑𝑥 =

1

𝑎
tan(𝑎𝑥) + 𝑐

𝑑

𝑑𝑥
(sin−1(𝑥)) =

1

√1 − 𝑥2
∫

1

√𝑎2 − 𝑥2
𝑑𝑥 = sin−1 (

𝑥

𝑎
) + 𝑐, 𝑎 > 0

𝑑

𝑑𝑥
(cos−1(𝑥)) = −

1

√1 − 𝑥2
∫

−1

√𝑎2 − 𝑥2
𝑑𝑥 = cos−1 (

𝑥

𝑎
) + 𝑐, 𝑎 > 0

𝑑

𝑑𝑥
(tan−1(𝑥)) =

1

1 + 𝑥2
∫

𝑎

𝑎2 + 𝑥2
𝑑𝑥 = tan−1 (

𝑥

𝑎
) + 𝑐

𝑑

𝑑𝑥
(𝑢𝑣) = 𝑢

𝑑𝑣

𝑑𝑥
+ 𝑣

𝑑𝑢

𝑑𝑥

𝑑

𝑑𝑥
(

𝑢

𝑣
) =

(𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

)

𝑣2

𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢

𝑑𝑢

𝑑𝑥

𝑑𝑦

𝑑𝑥
= 𝑓(𝑥), 𝑥0 = 𝑎 𝑦0 = 𝑎 𝑦𝑛+1 = 𝑦𝑛 + ℎ𝑓(𝑥𝑛)

𝑎 =
𝑑2𝑥

𝑑𝑡2
=

𝑑𝑣

𝑑𝑡
= 𝑣

𝑑𝑣

𝑑𝑥
=

𝑑

𝑑𝑥
(

1

2
𝑣2)

𝑣 = 𝑢 + 𝑎𝑡 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 𝑣2 = 𝑢2 + 2𝑎𝑠 𝑠 =

1

2
(𝑢 + 𝑣)𝑡 
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𝒓 = 𝑥𝒊 + 𝑦𝒋 + 𝑧𝒌 𝒓 =
𝑑𝒓

𝑑𝑡
=

𝑑𝑥

𝑑𝑡
𝒊 +

𝑑𝑦

𝑑𝑡
𝒋 +

𝑑𝑧

𝑑𝑡
𝒌 

|𝒓| = √𝑥2 + 𝑦2 + 𝑧2 = 𝑟 𝒓1. 𝒓2 = 𝑟1𝑟2 cos 𝜃 = 𝑥1𝑥2 + 𝑦1𝑦2 + 𝑧1𝑧2

𝒑 = 𝑚𝒗

𝑹 = 𝑚𝒂

𝐹 ≤ 𝜇𝑁


