
 

 

 

 

 



 
𝑥2−1

𝑥

 x3 +
1

𝑥

 𝑥2 +
1

𝑥

 
𝑥3−1

𝑥

 

𝑓(𝑥) =
1

4𝑥2−12𝑥+9
, 𝑥 ∈ ℝ 𝑦 = 𝑓(𝑥)

 1 asymptote. 

 2 asymptotes. 

 3 asymptotes. 

 4 asymptotes. 

 the graph does not have any asymptotes. 

       









x

y
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cos(2𝑥) = 𝑐𝑜𝑠𝑒𝑐 (𝑥 −
𝜋

2
) , 𝑥 ∈ [−𝜋, 𝜋]

 0. 

 1. 

 2. 

 3. 

 4. 

𝑓(𝑥) = 2 sin−1 (
𝑥

4
− 1) + 𝜋

 0 ≤ 𝑥 ≤ 4 and 0 ≤ 𝑦 ≤ 2𝜋 

 0 ≤ 𝑥 ≤ 8 and 0 ≤ 𝑦 ≤ 2𝜋 

 0 ≤ 𝑥 ≤ 4 and −𝜋 ≤ 𝑦 ≤ 𝜋 

 −
1

4
≤ 𝑥 ≤

1

4
 and −

𝜋

2
≤ 𝑦 ≤

𝜋

2
 

 0 ≤ 𝑥 ≤ 8𝜋 and 0 ≤ 𝑦 ≤ 2 



𝑃(𝑧) = 𝑧8 − 2𝑖

𝑃(𝑧) = −𝑖

   

   

  

𝐼𝑚(𝑧)

𝑅𝑒(𝑧)

𝐼𝑚(𝑧)

𝑅𝑒(𝑧)

𝐼𝑚(𝑧)

𝑅𝑒(𝑧)

𝐼𝑚(𝑧)

𝑅𝑒(𝑧)

𝐼𝑚(𝑧)

𝑅𝑒(𝑧)
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𝑂𝐴⃗⃗⃗⃗  ⃗ = 𝒂 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝒃

 |𝒂| = |𝒃| 

 
2𝒂.𝒃

|𝒂||𝒃|
= 1 and |𝒂| = |𝒃 − 𝒂| 

 𝒂. 𝒂 = (𝒂 + 𝒃). (𝒂 + 𝒃) + 𝒃. 𝒃 − 𝒂. 𝒃 

 |𝒂|2 = |𝒂 − 𝒃|2 + |𝒃|2 − 2𝒂. 𝒃 

 
𝒂.𝒃

|𝒂||𝒃|
= 1 and 

𝒂.(𝒃−𝒂)

|𝒂||𝒃−𝒂|
= 1 

𝒂 = 5𝒊 + 𝑝𝒋 − 𝒌 𝒃 = 2𝒊 − 3𝒋 + 𝑞𝒌

 𝒂. 𝒃 = 0 if 𝑝 = 3 and 𝑞 = −1 

 |𝒂| = √30 if 𝑝 = 4 

 
𝒂.𝒃

|𝒂||𝒃|
=

1

2
 if 𝑝 = 2 and 𝑞 = 1 

 𝒂 ⊥ 𝒃 if 𝑝 = 1 and 𝑞 = 7 

 �̂� =
1

5
(5𝑖 +

1

2
𝑗 − 𝑘) if p=1/2 

(𝑥 − 9)2 − 8(𝑦 + 1)2 = 16

 𝑦 =
√2

4
𝑥 +

9√2

4
− 1 and 𝑦 = −

√2

4
𝑥 −

9√2

4
+ 1 

 𝑦 = ±
1

3
(𝑥 − 4) + √2 

 𝑥 = 9 

 𝑦 + 1 = 2−
3

2(𝑥 − 9) and 𝑦 + 1 = −2−
3

2(𝑥 − 9) 

 𝑦 = 0 and 𝑥 = 0 



𝑦 = 𝑓′(𝑥)

 The graph of 𝑦 = 𝑓(𝑥) has two turning points and one stationary point. 

 The graph of 𝑦 = 𝑓(𝑥) has one turning point and two stationary points of inflexion. 

 The graph of 𝑦 = 𝑓(𝑥) has two points of inflexion and one turning point. 

 The graph of 𝑦 = 𝑓(𝑥) has no stationary points, only points of inflexion. 

 None of the above. 

𝑇 = 30𝑁

 

 

 

 

 

𝑥

𝑦

𝑦 = 𝑓′(𝑥)

˚

𝑇
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𝑥2

𝑦
− sin(𝑥) = 3𝑦

 
𝑑𝑦

𝑑𝑥
=

(2𝑥𝑦−𝑦2 cos(𝑥))

𝑥2+3𝑦2

 
𝑑𝑦

𝑑𝑥
=

𝑥2+3𝑦2

(2𝑥−cos(𝑥)𝑦)𝑦

 
𝑑𝑦

𝑑𝑥
=

1

3
(
2𝑥

𝑦
− cos(𝑥))

 
𝑑𝑦

𝑑𝑥
=

2𝑥

𝑦2 + 𝑦 cos (𝑥)

 
𝑑𝑦

𝑑𝑥
=

−(cos(𝑥)𝑦−2𝑥)𝑦

𝑥2−3𝑦2

𝑦 =
√2

√4+𝑥2
, 0 ≤ 𝑥 ≤ 1

 𝑉 = ∫ 𝑦21

0
𝑑𝑦

 𝑉 = 𝜋 ∫ 𝑥

1

√2

0

2

𝑑𝑦

 𝑉 = ∫ 𝜋𝑦21

0
𝑑𝑥

 𝑉 = 𝜋 ∫ 𝑦
1

0
𝑑𝑥

 𝑉 = 𝜋 ∫ 𝑥2
√2

√5
1

√2

𝑑𝑦

𝑧 = 1 − 2𝑖 𝑃(𝑧) = 0 𝑃(𝑧) = 𝑧4 − 2𝑖𝑧3 + 2𝑧2 + (12 − 2𝑖)𝑧 + 1 − 12𝑖

𝑃(𝑧) = 0

 𝑧 = 1 + 2𝑖

 𝑧 = −1 + 2𝑖

 𝑧 = 2𝑖

 𝑧 = 𝑖

 𝑧 = 0

𝑟(𝑡) = cos(𝑡) 𝑖 + sin(𝑡) 𝑗 + 𝑡2𝑘, 0 ≤ 𝑡 ≤ 2𝜋

 −sin(𝑡) 𝒊 + cos(𝑡) 𝒋 + 2𝑡𝒌 𝑚/𝑠

 √4𝑡2 + 1 𝑚/𝑠

 sin(𝑡) 𝒊 − cos(𝑡) 𝒋 + 2𝑡𝒌 𝑚/𝑠

 √2 sin2(𝑡) − 𝑡2 𝑚/𝑠

 √2𝑡2 − 1 𝑚/𝑠



𝐹 𝐺

 

 

 

 

 

∫ cos3(𝑥) sin (𝑥)
−

𝜋

2
−𝜋

𝑑𝑥

 −∫ 𝑢3−
𝜋

2
−𝜋

𝑑𝑢

 ∫ 𝑢30

−1
𝑑𝑢

 ∫ 𝑢3𝑑𝑢
−1

0

 −∫ 𝑢30

−1
𝑑𝑥

 ∫ 𝑢40

−1
𝑑𝑢

𝑎 = (𝑥 + 4)3 𝑚/𝑠2

4 𝑚/𝑠

𝑣 = 10 𝑚/𝑠 𝑥 < 0

 −8.5378 𝑚

 −0.1313 𝑚

 −7.7606 𝑚

 −8.0906 𝑚

 −20.0478 𝑚

𝐺

𝐹  
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𝑎 𝑚/𝑠2

3𝑎 𝑚/𝑠2

𝑎 𝑚/𝑠2

 𝑎 =
22

7

 𝑎 =
28

243

 𝑎 =
70

9

 𝑎 =
135

2

 𝑎 = 0

20 𝑔 −5 𝑁 10 𝑠 12 𝑚/𝑠

 −38

 50

 
19

2

 −1

 −50

4𝑣2 𝑚/𝑠2 2.5 ∗

107𝑁

 25√2 𝑚/𝑠

 2500 𝑚/𝑠

 
√17

2
 𝑚/𝑠

 2√5 𝑚/𝑠

 125000√2 𝑚/𝑠

𝑦 = 4
𝑥−1

2𝑥2−4𝑥+3
0 ≤ 𝑥 ≤ 3

 2 log𝑒 3  𝑢𝑛𝑖𝑡𝑠2

 log𝑒 3  𝑢𝑛𝑖𝑡𝑠2

 3 log𝑒 3  𝑢𝑛𝑖𝑡𝑠2

 
3

4
log𝑒 3  𝑢𝑛𝑖𝑡𝑠2

 
1

4
log𝑒 3  𝑢𝑛𝑖𝑡𝑠2

𝑁30°𝐸 20𝑚/𝑠 𝑊40°𝑁

 23.86 𝑘𝑚

 569 𝑚

 56.28 𝑘𝑚

 75.02 𝑘𝑚

 84 𝑘𝑚



𝑓: 𝑃 → 𝑅, 𝑓(𝑥) = 3 tan−1(2 − 𝑥) − 𝜋

 𝑃 𝑓(𝑥) 𝑃

𝑓(𝑥)

 𝑓(𝑥)

𝑦

𝑥
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 𝐴 𝐴

𝑓(𝑥) 𝑦 = −𝜋

 𝐴

 

𝑚3



30° 30 𝑚/𝑠

 𝒗𝒊 = 𝑎𝒊 + 𝑏𝒋

 

𝒂(𝑡) = 𝑐𝒊 + 𝑑𝒋 𝑡

𝑦

𝑥
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𝑡 𝒓(𝑡) = 𝑥(𝑡)𝒊 +

𝑦(𝑡)𝒋

 𝒓(𝑡) = (5√3𝑡)𝒊 + (5𝑡 − 4.9𝑡2)𝒋

 𝑡

 



 

 

 𝑣 𝜃 0 < 𝜃 <
𝜋

2
𝜃
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𝑑𝑇

𝑑𝑡
, 𝑇

𝑘

 𝑇 𝑡

 



 𝑃

0.2𝑀 + 500 𝑀
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 𝑥 = 0

 𝒓(𝑡) =

(𝑣 cos(𝜃) 𝑡)𝒊 + (𝑣 sin(𝜃) 𝑡 − 4.9𝑡2)𝒋 𝒊 𝒋

𝒕 𝑣

 𝑣 = 25 𝑚/𝑠 𝜃 = 40°
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𝑣 = 2 + 2√3𝑖 𝑤 = 2√2 + 2√2𝑖

 𝑧 =
𝑣

𝑤
𝑧 𝑎 + 𝑏𝑖

 

 

 

  



 tan (
𝜋

12
) = 2 − √3

 𝑧 =
𝑣

𝑤
𝑧3 +

1

2
(√2 − 3√6)𝑧2 + 3𝑧 − √6 + √2 = 0
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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

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 < 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


