


𝑥2 −
1

𝑥

𝑥3−1

𝑥

4𝑥2 − 12𝑥 + 9 = 0

𝑓(𝑥)

−1 ≤
𝑥

4
− 1 ≤ 1 −

𝜋

2
≤ sin−1 𝑎 ≤

𝜋

2

0 ≤ 𝑥 ≤ 8 0 ≤ 2 sin−1 𝑎 + 𝜋 ≤ 2𝜋

𝑧8 = −𝑖 + 2𝑖 = 𝑖
2𝜋

8
=

𝜋

4

𝑧8 = 𝑐𝑖𝑠 (
𝜋

2
) ⇒ |𝑧| = 1 𝑧 = 𝑖 (𝑖)8 ≠

𝑖



𝐹⊥ = 𝑇 sin(30) − 𝑊𝑐𝑜𝑠(17) = 30 sin(30) − 10 × 9.8 cos(17) ≈ −79

𝐹∥ = 𝑇 cos(30) − 𝑊 sin(17) ≈ −2.67 𝑇

𝑃

𝑧 = 𝑖

𝑎 =
𝑑

𝑑𝑥
(

1

2
𝑣2)



Δ𝑃 = 𝑚2𝑣2 − 𝑚1𝑣1

𝑝 = 2 Pr(�̅� ≤ 128|𝜇 = 140) 

𝑝 = 0.034.

𝜇 = 140 𝜎 =
40

√50

0.01 ≤ 𝑝 ≤ 0.05

𝑣

𝑡

𝑚 = 𝑎 𝑚 = −3𝑎

𝐴 =

(𝑡1, 𝑣1)





ℝ 𝑃 ℝ

−
𝜋

2
< tan−1(𝑎) <

𝜋

2

−
3𝜋

2
< 3 tan−1(𝑎) <

3𝜋

2

−
3𝜋

2
− 𝜋 < 3 tan−1(2 − 𝑥) − 𝜋 <

3𝜋

2
− 𝜋 

∴ 𝑟𝑎𝑛 𝑓 = (−
5𝜋

2
,

𝜋

2
)

| ∫ 𝑓(𝑥) − 𝑔(𝑥)𝑑𝑥
𝑏

𝑎
|

𝑎 = 0, 𝑓(𝑏) = −𝜋 ⇒ 𝑏 = 2

𝐴 = |∫ (3 tan1(2 − 𝑥) − 𝜋) − (−𝜋)𝑑𝑥
2

0

| 

𝐴 = |∫ (3 tan1(2 − 𝑥))𝑑𝑥
2

0
|  

           































x

y

(0,3 tan−1 2 − 𝜋)
(2 − √3, 0)

𝑦 = −
5𝜋

2

𝑦 =
𝜋

2



𝐴 ≈ 4.228735

𝑉 = 𝑙 × 𝐴 

= 30 × 4.228735

𝑉 = 126.8621 𝑚3

𝑣𝑥 = 30 cos(30°) = 15√3

𝑣𝑦 = 30 sin(30°) = 15

∴ 𝒗𝑖 = 15√3𝒊 + 15𝒋

𝑎 = −9.8 𝑚/𝑠2 𝑎 𝒂(𝑡) = 0𝒊 − 9.8𝒋

𝒗(𝑡) = ∫ 𝒂(𝑡)𝑑𝑡 = ∫ (0𝒊 + (−9.8)𝒋)𝑑𝑡 

= (𝑐1)𝒊 + (𝑐2 − 9.8𝑡)𝒋, 𝑐1, 𝑐2 ∈ ℝ  

𝒗𝒊 = 15√3𝒊 + 15𝒋 ⇒ 𝑐1 = 15√3 𝑎𝑛𝑑 𝑐2 = 15

∴ 𝒗(𝑡) = 15√3𝒊 + (15 − 9.8𝑡)𝒋

𝒓(𝑡) = ∫ 15√3𝒊 + (15 − 9.8𝑡)𝒋𝑑𝑡 

= (𝑐3 + 15√3𝑡)𝒊 + (𝑐4 + 15𝑡 − 4.9𝑡2)𝒋, 𝑐3, 𝑐4 ∈ ℝ

𝒓𝒊 = 0𝑖 + 0𝑗 ⇒ 𝑐3 = 0 𝑎𝑛𝑑 𝑐4 = 0 

∴ 𝒓(𝑡) = (15√3𝑡)𝒊 + (15𝑡 − 4.9𝑡2)𝒋

𝑠𝑝𝑒𝑒𝑑 = |𝑣(𝑡)| 

𝒗(𝑡) = (5√3)𝒊 + (5 − 9.8𝑡)𝒋  

|𝑣(𝑡)| = √(5√3)
2

+ (5 − 9.8𝑡)2

= √96.04𝑡2 + 98𝑡 + 100 𝑚/𝑠

=  √75𝑚𝑠−1

𝑦(𝑡) = 0

15𝑡 − 4.9𝑡2 = 0

𝑡(15 − 4.9𝑡) = 0 → 𝑡 = 0 

∴ 15 − 4.9𝑡 = 0 ⇒ 𝑡 =
15

4.9
=

150

49
𝑠

𝑥 (
50

49
)

𝑥 (
50

49
) = 15√3 ×

150

49
= 79.533𝑚



𝒂(𝑡) = 0𝒊 − 9.8𝒋 𝒗(𝑡) = ∫ 𝒂(𝑡)𝑑𝑡

𝒗(𝑡) = (𝑐1)𝒊 + (𝑐2 − 9.8𝑡)𝒋 

𝒗𝒊 = 𝑣 cos(𝜃) 𝒊 + 𝑣 sin(𝜃) 𝒋  

⇒ 𝒗(𝑡) = (𝑣 cos(𝜃))𝒊 + (𝑣 sin(𝜃) − 9.8𝑡)𝒋 

𝒙(𝑡) = ∫ 𝒗(𝑡)𝑑𝑡 = (𝑐3 + 𝑣 cos(𝜃) 𝑡)𝒊 + (𝑐4 + 𝑣 sin(𝜃) 𝑡 − 4.9𝑡2)𝒋 

𝒙𝒊 = 0𝒊 + 0𝒋 

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

𝑋 𝑥(𝑡1) = 𝑋 𝑦(𝑡1) = 0

𝑣 sin(𝜃) 𝑡 − 4.9𝑡2 = 0 ⇒ 𝑡 =
𝑣 sin(𝜃)

4.9
 𝑠

𝑋 = 𝑣 cos(𝜃) × (
𝑣 sin(𝜃)

4.9
) =

𝑣2

9.8
× 2 sin(𝜃) cos(𝜃) =

𝑣2

9
sin(2𝜃) 

 𝑋 sin(2𝜃) = 1 𝜃 = 45°

𝜇 = 145 𝑘𝑔

𝜇 < 145 𝑘𝑔

�̅�~𝑁 (145,
152

15
)  

𝑝 = Pr(�̅� ≤ 140| 𝜇 = 145)  

𝑝 = 0.098

𝑝 = Pr(�̅� ≤ 140| 𝜇 = 145) ≤ 0.05  

Pr (𝑍 ≤
140 − 145

15

√𝑛

) ≤ 0.05

 
140−145

15

√𝑛

≤ −1.64



 
𝑛 ≥ 24.35 

𝐹⊥ = 𝑀 − 𝑊 sin(50°) 

𝐹⊥ = 0 𝑀 = 300𝑔 sin(50°)

𝐹∥ = 𝑃 − 𝑅 − 𝑊 cos(50°) 

= 10000 − (0.2𝑁 + 500) − 300𝑔 cos(50°) 

= 10000 − (0.2(300𝑔 sin(50°)) + 500) − 300𝑔 cos(50°)

= 7159.77 𝑁

𝑎 =
𝐹

𝑚
=

7159.77

300
= 23.8659 𝑚/𝑠2

𝑎 = 23.8659 𝑚 𝑠2⁄  

𝑢 = 10
𝑚

𝑠
, 𝑠 = 10𝑚

𝑣2 = 𝑢2 + 2𝑎𝑠

𝑣 = √102 + 2 × 23.8659 × 10 = 24.0274 𝑚/𝑠

𝒓(𝑡) = (25 cos(40) 𝑡)𝒊 + (25 sin(40) 𝑡 − 4.9𝑡2)𝒋

𝑀 

𝑊 

𝑃 

𝑅 



𝑥 = 25 cos(40) 𝑡 ⇒ 𝑡 =
𝑥

25 cos(40)

𝑦 = 25 sin(40) 𝑡 − 4.9𝑡2 = 25 sin(40)
𝑥

25 cos(40)
− 4.9 (

𝑥

25 cos(40)
)

2

 

∴ 𝑦 = 0.8391 − 0.0134𝑥2

𝑦 𝑥 𝑥 > 0 𝑦 > 0

10 sin(40) = 6.4 𝑚

𝑧 =
2 + 2√3𝑖

2√2 + 2√2𝑖
 

=
2+2√3𝑖

2√2+2√2𝑖
∗

2√2−2√2𝑖

2√2−2√2𝑖

=
4√2 + 4√6𝑖 − 4√2𝑖 − 4√6𝑖2

4 ∗ 2 − 4 ∗ 2𝑖2
 

=
√6+√2

4
+

√6−√2

4
𝑖

|𝑣| = |2 + 2√3𝑖| = √(2)2 + (2√3)
2

= 4 

𝑣 𝐴𝑟𝑔(𝑣) = tan1 (
2√3

2
) =

𝜋

3

∴ 𝑣 = 4 𝑐𝑖𝑠 (
𝜋

3
)  

|𝑤| = √(2√2)
2

+ (2√2)
2

= 4 

𝑤 𝐴𝑟𝑔(𝑤) = tan1 (
2√2

2√2
) =

𝜋

4

∴ 𝑤 = 4 𝑐𝑖𝑠 (
𝜋

4
)

𝑧 =
𝑣

𝑤
=

4 𝑐𝑖𝑠(
𝜋

3
)

4 𝑐𝑖𝑠(
𝜋

4
)

= 𝑐𝑖𝑠 (
𝜋

3
−

𝜋

4
) = 𝑐𝑖𝑠 (

𝜋

12
)

𝑦

𝑥



𝑧 =
√6+√2

4
+

√6−√2

4
𝑖 = 𝑐𝑖𝑠 (

𝜋

12
)  

= cos (
𝜋

12
) + 𝑖 sin (

𝜋

12
)

⇒ cos (
𝜋

12
) =

√6+√2

4
sin (

𝜋

12
) =

√6−√2

4

tan (
𝜋

12
) =

sin(
𝜋

12
)

cos(
𝜋

12
)

=
√6−√2

4
÷

√6+√2

4

=
√6 − √2

√6 + √2
=

√6 − √2

√6 + √2
×

√6 − √2

√6 − √2
 

=
6−2√2∗6+2

6−2
= 2 − √3

(𝑧 − 𝑐𝑖𝑠 (
𝜋

12
)) (𝑧 − 𝑐𝑖𝑠 (−

𝜋

12
))

𝑧 = 𝑐𝑖𝑠 (−
𝜋

12
) =

√6+√2

4
+

√2−√6

4
𝑖

(𝑧 − 𝑎)(𝑧 − 𝑏)(𝑧 − 𝑐)

(𝑧 − 𝑐𝑖𝑠 (
𝜋

12
)) (𝑧 − 𝑐𝑖𝑠 (−

𝜋

12
)) (𝑧 − 𝑎) = 𝑝3 − (

√6+√2

2
+ 𝑎) 𝑝2 + (

𝑎(√6+√2)

2
+ 1) 𝑝 − 𝑎

−𝑎 = −√6 + √2 𝑎 = √6 − √2

𝐼𝑚(𝑧)

𝑅𝑒(𝑧)
 

𝑣

𝑤 

𝑧 


