
 

 

 

 

 

 



𝑔 𝑔 = 9.8

3𝑥𝑦2 + 4𝑦 = 12 − 2𝑥

 
𝑑𝑦

𝑑𝑥
𝑥 𝑦

 
𝑑𝑦

𝑑𝑥
𝑦 = 𝑥

https://engageeducation.org.au/


𝑑𝑦

𝑑𝑥
= 𝑥√𝑥2 + 9, 𝑥 ≥ 3 𝑦 = 8 𝑥 = 0



 
𝑑𝑦

𝑑𝑥
= −𝑥 +

1

𝑥−2
𝑦

 𝑦 = −𝑥 +
1

𝑥−2

𝑦 𝑥 = 3
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𝒓(𝑡) = cos(2𝑡) 𝒊 + sin2(𝑡) 𝒋 𝑡 > 0

 

 0 > 𝑡 > 𝜋



𝑧2 + 2𝑧 + 5 ℂ

𝑚 𝑦 = sin(𝑚𝑥) 𝑦 = −3
𝑑2𝑦

𝑑𝑥2
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𝑓(𝑥) =
1

𝜋
arccos (

𝑥

2
+ 1) − 2

 𝑓

 𝑓′(𝑥)
𝑎

𝜋√𝑏𝑥(𝑥+𝑐)
𝑎 𝑏 𝑐



𝑣(𝑡) =
5(1−2𝑡)

1+2𝑡
𝑡 ≥ 0

 

 𝑡 = 1
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http://www.engageeducation.org.au/practice-exams
http://www.engageeducation.org.au/seminars


𝟏

𝟐
(𝒂 + 𝒃)𝒉

2𝜋𝑟ℎ

𝜋𝑟2ℎ

1

3
𝜋𝑟2ℎ

1

3
𝐴ℎ

4

3
𝜋𝑟3

1

2
𝑏𝑐 sin 𝐴

𝑎

sin𝐴
=

𝑏

sin𝐵
=

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 < Arg𝑧 ≤ 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


