
 

 

 

 

 



{
𝑥 = 5 + 3(cos(2t))2

𝑦 = 3 cos(4𝑡)
 

 𝑦 = 2𝑥 − 13, 𝑥 ∈ [−3, 3]

 𝑦 = 𝑥2 − 13𝑥, 𝑥 ∈ [−3, 3]

 𝑦2 = 13 −
𝑥2

2
, 𝑥 ∈ [5, 8]

 
(𝑥−5)2

9
+

𝑦2

9
= 1, 𝑥 ∈ [2, 8]

 𝑦 = 2𝑥 − 13, 𝑥 ∈ [5, 8]

(𝑥 − 3)2

4
−

(𝑦 + 2)2

9
= 1

 𝑦 = ±
9

4
(𝑥 − 3) − 2

 

 
𝑑𝑦

𝑑𝑥
=

3(𝑥−3)

2(𝑦+2)

 {
𝑥 = 3 + 2 csc(𝑡)
𝑦 = 3 cot(𝑡) − 2

 

2 cos−1(3𝑥 − 5) +
𝜋

4

 𝑥 ∈ [
4

3
, 2]

 𝑥 ∈ (
𝜋

4
,
9𝜋

4
)

 𝑥 ∈ (
4

3
, 2)

 𝑥 ∈ [
𝜋

4
,
9𝜋

4
]

 𝑥 ∈ [−1, 1]
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𝑦 = 𝑘𝑥 +
1

𝑎𝑥2+𝑏𝑥+𝑐
𝑥 =

−5

2
𝑥 = 4 𝑦 = −𝑥 𝑥 =

−2.777 (𝑎, 𝑏, 𝑐, 𝑘)

 

 

 

 

 

(𝒙 − 𝟐)𝟐 +

(𝒚 + 𝟑)𝟐 = 𝟒 (𝒙 − 𝟐)𝟐 + (𝒚 + 𝟑)𝟐 = 𝟗

 {𝑧:  4 ≤ |𝑧 − (2 − 3𝑖)| ≤ 9}

 {𝑧:  2 ≤ |𝑧 − (2 − 3𝑖)| ≤ 3}

 {𝑧:  2 ≤ |𝑧 + (2 − 3𝑖)| ≤ 3}

 {𝑧:  4 ≤ |𝑧 − (2𝑖 − 3)| ≤ 9}

 {𝑧:  2 ≤ |𝑧 − (2𝑖 − 3)| ≤ 3}

𝑧 = 5cis (
7𝜋

9
) 𝑧3

 
𝜋

3

 
𝜋

6

 (
7𝜋

9
)
3

 
7𝜋

3

 

𝑧 = (𝜃) (sin 2𝜃)3

 
−(𝑧4−1)

2𝑧2 𝑖

 (
𝑧4−1

2𝑧2 )
3

 1 − (cos(2𝜃))3

 
(𝑧4−1)

3

8𝑧6 𝑖

 
1−𝑧4

2𝑧2 𝑖



𝑧3 = −4√2 + 4√2𝑖, 𝑧 ∈ ℂ

 𝑧 = √2 + √2𝑖

 𝑧 =
√6

2
−

√6

2
𝑖 𝑧 = −

√6

2
+

√6

2
𝑖 𝑧 = √2 + √2𝑖

 𝑧 = 2𝑐𝑖𝑠 (
11𝜋

12
) 𝑧 = 2𝑐𝑖𝑠 (

𝜋

4
) 𝑧 = 2𝑐𝑖𝑠 (−

5𝜋

12
)

 𝑧 = 256√2 + 256√2𝑖

 𝑧 = √2 + √2𝑖 𝑧 = −√2 − √2𝑖 𝑧 = −2

∫
1

𝑥((ln(𝑥))2+2)
𝑑𝑥

1

0
∫

1

𝑢2+2
𝑑𝑢

𝑏

𝑎

 𝑢 = (ln(𝑥))2, 𝑎 = −∞, 𝑏 = 0

 𝑢 = ln(𝑥) , 𝑎 = ∞, 𝑏 = 0

 𝑢 = ln(𝑥) , 𝑎 = −∞, 𝑏 = 0

 𝑢 = (ln(𝑥))2, 𝑎 = ∞, 𝑏 = 1

 𝑢 = ln(𝑥) , 𝑎 = ∞, 𝑏 = 1

𝑥 = 0, 𝑥 = 𝑦2(𝑦 − 2) 𝑦 = 0 𝑦 = 2

 
4𝜋

3

 
105𝜋

128

 𝜋 ∫ 𝑦2(𝑦 − 2) 𝑑𝑦
2

0

 
128

105

 𝜋 ∫ (𝑥2(𝑥 − 2))
2
𝑑𝑥

2

0

𝑑𝑦

𝑑𝑥
=

𝑥𝑦

𝑥2+𝑦2 𝑥0 = 0 𝑦0 = 1 𝑦3
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𝑑𝑥

𝑑𝑦
= 𝑥 + 𝑦

 
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦

 
𝑑𝑦

𝑑𝑥
=

𝑦

𝑥

 
𝑑𝑦

𝑑𝑥
=

𝑥

𝑦

 
𝑑𝑦

𝑑𝑥
= 𝑥2

𝑑𝑄

𝑑𝑡

𝑄 𝑡

 
𝑑𝑄

𝑑𝑡
= 15 −

𝑄

20+2𝑡

 
𝑑𝑄

𝑑𝑡
+ 7.5 =

𝑄

20+2𝑡

 
𝑑𝑄

𝑑𝑡
=

7.5−𝑄

20+2𝑡

 
𝑑𝑄

𝑑𝑡
=

𝑄

20+2𝑡

 
𝑑𝑄

𝑑𝑡
= 7.5 −

𝑄

20+2𝑡



𝒂 = 𝒊 + 2𝒋 + 𝑚𝒌 

𝒃 = 2𝒊 + 𝑚𝒋 + 𝒌 

𝒄 = 𝑚𝒊 + 𝒋 + 2𝒌

𝑚

 𝑚 = −3 𝑚 = 1 𝑚 = 2

 𝑚 = −2 𝑚 = 1 𝑚 = 2

 𝑚 = −3

 𝑚 = 3 𝑚 = −1 𝑚 = 2

 𝑚 = 3 𝑚 = −1 𝑚 = −2

𝐴𝐵⃗⃗⃗⃗  ⃗ = (1, 2, 2) 𝐵  (3, 4, 3) 𝐴

 

 4√3

 √7

 

 √77

{𝑧: |𝑧 − (1 + 2𝑖)| = |𝑧 − (5 − 2𝑖)|, 𝑧 ∈ ℂ}

 3𝑥 + 2𝑦 = 1

 (𝑥 − 1)2 + (𝑦 − 2)2 = 29

 𝑥2 + 𝑦2 = 1

 𝑦 = 2𝑥 − 3

 𝑦 = 𝑥 − 3

𝑇

 √39

 √19

 √29

 √49

 

𝐹 = 4𝑣2 + 2𝑣 𝑣 = 1

 𝑣 =
3𝑒𝑥−1

2

 𝑣 =
3𝑒2𝑥−1

2

 𝑣 = 𝑒2𝑥

 𝑣 =
3𝑒2𝑥+1

2

 𝑣 =
3𝑒𝑥+1

2
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5

𝑔

 
10

𝑔

 
15

𝑔

 
20

𝑔

 15𝑔

𝑚

 𝑚𝑔 + 3

 𝑚(𝑔 − 3)

 𝑚𝑔 − 3

 𝑚(𝑔 + 3)

 3𝑚

|𝐹𝑛𝑒𝑡(𝑡)| =

 10 sin(𝑡)

 𝑡2 − 10

 10𝑡

 10

 
20𝑡

3

𝐹1 ∝ 𝑥 

𝐹2 ∝ 𝑣2 

𝑘 𝑏 𝐹1

𝐹2

 
𝑑𝑣

𝑑𝑥
=

−(𝑘𝑥+𝑏𝑣2)

𝑚𝑣

 
𝑑𝑣

𝑑𝑥
= 𝑘𝑥 + 𝑏𝑣2

 𝑚𝑣
𝑑𝑣

𝑑𝑥
= 𝑘𝑥 + 𝑏𝑣2

 
𝑑𝑥

𝑑𝑣
=

−(𝑘𝑥+𝑏𝑣2)

𝑚

 
𝑑𝑣

𝑑𝑥
= 𝑚(𝑘𝑥 + 𝑏𝑣2)



𝑥2 + 𝑥𝑦 + 𝑦2 − 6 = 0

 
𝑑𝑦

𝑑𝑥

𝑥 𝑦
𝑑𝑦

𝑑𝑥
= 0

𝑑𝑥

𝑑𝑦
= 0

https://engageeducation.org.au/


 

𝑥 =
1

√2
(𝑢 − 𝑣) 

𝑦 =
1

√2
(𝑢 + 𝑣) 

 𝑢 𝑣 𝑥 𝑦 𝒊 𝒋

𝑢 𝑣



  

𝑥2 + 𝑥𝑦 + 𝑦2 − 6 = 0 

𝑥 𝑦 𝑢 𝑣

𝑢 = # 𝑣 = #

𝑦

𝑥
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𝑥2 + 𝑥𝑦 + 𝑦2 − 6 = 0

  

𝑥2 + 𝑥𝑦 + 𝑦2 − 𝑐 = 0,   𝑐 > 0

 𝑢 𝑣

 𝑢 𝑣

𝑉𝑢 𝑉𝑣
𝑉𝑢 𝑉𝑣

𝑘 𝑉𝑢 = 𝑘 ∙ 𝑉𝑣



𝒂 = −3𝒊 + 2𝒋 + 2𝒌 

𝒃 = −3𝒊 

𝒄 = 3𝒊 + 𝑤𝒋 + 4𝒌

 𝑤 𝒂 𝒃 𝒄

𝒄 𝒂 𝒃

𝑘 ℎ 𝒄 = 𝑘𝒂 + ℎ𝒃
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 𝑤

 𝒃 𝒂

 𝒄 𝒂



𝒂 𝒄 𝑚

 𝑤

 𝒄 𝒂

𝑤 𝜃 ∈ (𝑠, 𝑡] 𝑠 𝑡

 𝑤 𝒄 𝒂
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𝒓̇(𝑡) = 𝑥̇𝒊 + 𝑦̇𝒋 + 𝑧̇𝒌

𝑤

 𝑥̇, 𝑦̇,  and 𝑧̇

 𝑭 𝑘

𝑥̇, 𝑦̇ 𝑧̇

 𝑘 𝑥̇, 𝑦̇ 𝑧̇



 𝑡 𝑘 𝑚

𝑘
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 𝑧

𝑦 𝑥

 𝑘 = 2 𝑚 = 5 𝑡 = 0

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
)
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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 



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
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