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Areas between Curves 

Application of  the definite  Integration   

 the definite  Integration 

Unit 6 

Lesson 1 

Objectives 
• Find the area between two curves using definite 

integration. 
• Compute the area of a region using definite 

integration with y as a variable. 

Vertical Slide  Horizontal  Slide  

𝐴 = ∫ (𝑈𝑝𝑝𝑒𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 − 𝐿𝑜𝑤𝑒𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛)
𝑏

𝑎

𝑑𝑥 

𝐴 = ∫ (𝑓(𝑥) − 𝑔(𝑥))
𝑏

𝑎

𝑑𝑥 

𝐴 = ∫ (𝑅𝑖𝑔ℎ𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 − 𝐿𝑒𝑓𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛)
𝑑

𝑐

𝑑𝑦 

𝐴 = ∫ (𝑓(𝑦) − 𝑔(𝑦))
𝑑

𝑐

𝑑𝑦 
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Example: 1 

Solution 

Exercise: 1.1 

Find the area bounded by the graphs of y = 3 − x and y = 𝑥2 − 9.  

Find the area of the region determined by the intersections of the curves. 

y = 𝑥3,  y = 3x+2 

Solution 
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Find the area bounded by the graphs of y = 𝑥2 and y = 2 − 𝑥2. 0 ≤ x ≤ 2. Example: 2 

Solution 

Find the area of the region determined by the intersections of the curves. 
Y= Cos x ,  y = 𝑥2 

Example: 3 

Solution 
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Find the area of the region determined by the intersections of the curves. 
y = 𝑥2 and y = 2 − 𝑥 ,   𝑦 = 0 

Example: 4 

Solution 

Exercise: 4.1 

Solution 

Find the area of the region determined by the intersections of the curves.  
𝑦=𝑥, 𝑦=2, 𝑦=6−𝑥, 𝑦=0   
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Example: 5 

Solution 

Find the area of the region determined by the 
intersections of the curves. respect to y  

Find the area bounded by the graphs of. Exercise 5.1 

6 
Solution 
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  Example: 6 

Solution 

Find the area bounded by the graphs of. 

𝒚 = 
2

𝑥2+ 1 
    ,    𝒚 = |𝒙| 

Exercise 6.1 

6 

Solution 

Find the area bounded by the graphs of. 

y =  4𝑥𝑒−𝑥2
    ,    𝒚 = |𝒙| 
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Example: 7 

Solution 

We can solve without graphing 

Find the area bounded by the graphs of y = 𝑥3 and y = 𝑥2 − 1 ,  1 ≤ x ≤ 3. 

Exercise 7.1 

6 
Solution 

Find the area bounded by the graphs of y = 3 − 𝑥2 and y = 2𝑥 ,  0 ≤ x ≤ 2. 
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Moe Exams  امتحانات وزارية سابقة  

 امتحان العام 2022/ 2023  
1 

 امتحان العام 2022/ 2023  

2 

C 

D 

10



Mr. Abdalla Abu Elnaga   Math Grade 12 Advanced    0505114830  Page 9 

 

 

 امتحان العام 2022/ 2023  

3 

 امتحان العام 2020/ 2021  

A2 

A3 

4 
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2021/ 2022امتحان العام   

5 

A 

 6 2019/2020امتحان العام 

A 
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 2021/2022امتحان العام 
7 

B 

8 
 2017/2018امتحان العام 

C 
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 2021/2020امتحان العام 

C 

 10 2023/2024امتحان العام 

Sketch and find the area of the region bounded by the given curves. Choose the 
variable of integration so that the area is written as a single integral 
 

𝒙 = 𝟑 − 𝒚𝟐    ,   𝒙 = 𝟐𝒚𝟐 
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 أ.عبدالله أبوالنجا

VOLUME: SLICING, DISKS AND WASHERS 

          

Application of  the definite  Integration   

 the definite  Integration 

Unit 6 

Lesson 2 

Objectives •   Compute volume by means of definite integration using areas of 
cross sections. 

• Find the volume of a solid of revolution using the method of disks. 
• Find the volume of a solid of revolution by using the method of 

washers. 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Volume by Slicing           

Volume of a solid with cross – sectional area A(x) 

𝑽 = ∫ 𝑨(𝒙)𝒅𝒙
𝒃

𝒂

 

16



Mr. Abdalla Abu Elnaga   Math Grade 12 Advanced    0505114830  Page 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example: 2 The Pyramid Arena in Memphis has a square base of side 
approximately 180 m and a height of 
approximately 100 m. Find the volume of the pyramid 
with these measurements. 

Exercise: 1.1 

 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Exercise: 1.2 

 

Exercise: 1.3 

 

A(x) = 2(𝑥 + 1)2, 1 ≤ x ≤ 4 

A(x) = 10𝑒0.01𝑥, 0 ≤ x ≤ 10 

Example: 1 
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Exercise: 2.2 

 

Exercise: 2.1 

 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

The great pyramid at Gizeh is 500 feet high, rising from a 
square base of side 750 feet. Compute its volume using 
integration. 

Example: 3 

Suppose that a dome has circular cross sections, with outline y = 
−2

45
𝑥2 + 90,for 

−45 ≤ x ≤ 45. (In units of centimetres, this gives dimensions similar to the 
Capitol Dome in the Figure .A graph is shown in the Figure 
Find the volume of the dome. 
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b) Semicircular cross sections 

a) Square cross sections 

 

The base of a solid V is the region bounded by the functions  

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Exercise: 3.1 

A. 339292.0066 𝑓𝑡3  B. 108000𝜋 𝑓𝑡3  

C. 10800𝜋 𝑓𝑡3  D. 18000𝜋 𝑓𝑡3  

Example: 4 

𝑦 = 𝑥2 𝑎𝑛𝑑 𝑦 = 2 − 𝑥2 

c) Equilateral triangle cross sections perpendicular to the 𝑥 − 𝑎𝑥𝑖𝑠. 

e)Square cross sections and  diameter is perpendicular to the 𝑥 − 𝑎𝑥𝑖𝑠. 

d) Circular cross sections 

. Find the volume if V has 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
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A pottery jar has circular cross sections of radius  𝟒 + 𝒔𝒊𝒏 
𝑥

2
 inches for 𝟎 ≤ 𝒙 ≤ 𝟐𝜋. 

compute the volume. 

The Method of Disks 

A) Horizontal  

Revolve the region under the curve y =√𝑥 on the 
interval [0, 4] about the x-axis and 
find the volume of the resulting solid of revolution. 

Example: 5 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Exercise 4.1 

20



Mr. Abdalla Abu Elnaga   Math Grade 12 Advanced    0505114830  Page 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                   
 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B) Vertical 

Exercise5.1 Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
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Example: 6 

Find the volume of the solid resulting from 
revolving the region bounded by the curves 
y = 4 − 𝑥2 and y = 1 from x = 0  to x =√3 
about the y-axis. 

Exercise: 6.1 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
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The Method of Washers 

One complication that occurs in computing volumes is that the solid may have a cavity or 
“hole” in it. Another occurs when a region is revolved about a line other than the x-axis. 
or the y-axis. Neither case will present you with any significant difficulties, if you look 
carefully at the figures. We illustrate these ideas in the following examples . 

Let R be the region bounded by the graphs of y = 1/4𝑥2 , x = 0 and y = 1. Compute the 
volume of the solid formed by revolving R about 
 (a) the y-axis            (b) the x-axis          (c) the line y = 2. 

Computing Volumes of Solids with and without Cavities 

Example: 7 

In parts (b) and (c) the volume 
will compute by subtracting 
an inner 
volume from an outer volume 
to compensate for a cavity 
inside the solid. This 
technique is a slight 
generalization of the method 
of disks and is referred to as 
the method. 
of washers, since the cross 
sections of the solids look like 
washers. 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
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  Revolving a Region about Different Lines 

Example: 8 

Let R be the region bounded by y = 4 − 𝑥2 and y = 0. Find the volume of the solids 
obtained by revolving R about each of the following: 
 (a) the y-axis                     (b) the line y = −3           (c) the line y = 7           (d) the line x = 3. 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
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Exercise: 8.1 

Let R be the region bounded by y = 4 − 2x, the x-axis and the 

y-axis. Compute the volume of the solid formed by revolving 

R about the given line. 

(a) the y-axis                              (b) the x-axis  

(c) y = 4                                     (d) y = −4  

     (e) x =2                                       (f) x = −2 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 
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Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
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Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
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Mr. Abdalla Abouelnaga 
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Arc Length and Surface Area 

Application of  the definite  Integration   

 the definite  Integration 

Unit 6 

Lesson 4 

Objectives 
• Find arc length in  a given interval using definite integration. 
• Find surface area of a solid of revolution using definite integration. 
• Solve mathematical problems involving applications on arc length  

or surface area. 

Arc length of y = f (x) on the interval [a, b] 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

The curve 

x=g(y) , 

𝑎 ≤ 𝑦 ≤ 𝑏 𝑖𝑠  

The curve 

y=f(x) , 

𝑎 ≤ 𝑥 ≤ 𝑏 𝑖𝑠  

If 𝒇′ is continuous on  ]a , b[ then the 

length of  
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Exercise: 1.1 

Example: 1 Find the arc length of the portion of the curve y = sin x with 0 ≤ x ≤ π 

Find the arc length of the portion of the curve y = 𝑥2 with 0 ≤ x ≤ 1. 

Find the arc length of the portion of the curve y = 𝑥4 with 0 ≤ x ≤ 1 and compare to the 
arc length of the portion of the curve y = 𝑥2 on the same interval. 

Exercise: 1.2 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 

31



Mr. Abdalla Abu Elnaga   Math Grade 12 Advanced    0505114830  Page 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                   
 
 

 

 

Example: 2 Find the arc length of the portion of the curve x = 𝑦2with 0 ≤ y ≤ 4. 

Exercise: 2.1 

Find the function of the curve that passes through (1,1) and its  arc length is given by 
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Example: 3 

Exercise: 3.1 
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Exercise: 3.2 

Exercise: 3.3 

Find the arc length of the portion of the curve 

y=
1

3
(𝑥2 + 2)

3

2      from x=0 to x=3 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga 
Mr. Abdalla Abouelnaga 

Mr. Abdalla Abouelnaga Mr. Abdalla Abouelnaga 

34



Mr. Abdalla Abu Elnaga   Math Grade 12 Advanced    0505114830  Page 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Surface Area 
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Revolution about y axis 
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Example: 4 Find the surface area of the surface generated by revolving y = 𝑥4, 
for 0 ≤ x ≤ 1, about the x-axis. 

Exercise:4.1 
Find the surface area of the surface generated by revolving y = 𝑥2, 
for 0 ≤ x ≤ 3, about the x-axis. 

Find the surface area of the surface generated by revolving y = √𝑥, 
for 0 ≤ x ≤ 2, about the x-axis. 

Exercise:4.2 
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Projectile Motion 

Application of  the definite  Integration   

 the definite  Integration 

Unit 6 

Lesson 5 

Objectives • Solve physical problems involving velocity. 
•  Solve problems on projectiles. 

Introduction 

Position  
 موضع الجسيم

𝑆(𝑡) 

𝑑

𝑑𝑡
 

Velocityسرعة الجسيم 
𝑑𝑆

𝑑𝑡
= 𝑣(𝑡) 

𝑑

𝑑𝑡
 

Acceleration 
 التسارع 

𝑑𝑣

𝑑𝑡
= 𝑎(𝑡) 

Acceleration
 التسارع

𝑎(𝑡) 

Velocity  
 سرعة الجسيم

∫ 𝑎(𝑡)𝑑𝑡 = 𝑣(𝑡) 

Position   موضع
 الجسيم

∫ 𝑣(𝑡)𝑑𝑡 = 𝑆(𝑡) 

ʃ ʃ 

Newton’s Second Law of Motion 
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A)  ( In one Dimension)  Vertical Motion     

Initial velocity h'(0)= y'(0)= v (0)= ? 

Initial height  h(0)=y(0)=? 

Initial time 𝑡0 =0 

       

Initial Condition: Initial height    h(0) 

                            Initial velocity h'(0) 
 

Initial velocity h'(0)= y'(0)= v (0)= ? 

Initial height  h(0)=y(0)=? 

Initial time 𝑡0 =0 

       

 Acceleration h''(t) =   a(t)   = -g 

Velocity         h'(t)  =  y'(t)  = v(t) = - 𝑔t + 𝑣0 

Position         h(t)   =  y(t)   = s(t)=−
1

2
𝑔𝑡2 + 𝑣0𝑡 + ℎ0 

       

 Acceleration h''(t) =              a(t)   = -9.8           𝑚/𝑠2 
 

Velocity      h'(t)  =  y'(t)  = v(t) = -9.8t + 𝒗𝟎       𝑚/𝑠 
 

Position    h(t)   =  y(t)  = s(t)=−𝟒. 𝟗𝒕𝟐 + 𝒗𝟎𝐭 + 𝒉𝟎  𝑚 

       

𝒎/𝒔𝟐 𝒇𝒕/𝒔𝟐 

Free Fallen 

 Acceleration h''(t) =              a(t)   = -32           𝑓𝑡/𝑠2 
 

Velocity      h'(t)  =  y'(t)  = v(t) = -32t + 𝒗𝟎       𝑓𝑡/𝑠 
 

Position    h(t)   =  y(t)  = s(t)=−𝟏𝟔𝒕𝟐 + 𝒗𝟎𝐭 + 𝒉𝟎  𝑓𝑡 
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Example: 1 

Identify the Initial Conditions: 
For the following examples we are going to identify the initial height 𝒉(𝟎) and initial 
velocity 𝒉′(𝟎) 

1.An object is dropped from a height of 80ft.  

Answer: 

2. An object released from a height of 60ft with an upward velocity 10ft/s 

Answer: 

3. An object released from height of 20ft with a downward velocity of 4ft/s 

Answer: 
 

Note: the height and velocity are given in 𝑓𝑡 so you need to change it into 

meters to use:ℎ′′(𝑡) = −9.8𝑚/𝑠2 or you can use ℎ′′(𝑡) = −32𝑓𝑡/𝑠2 

If a diving board is 4.5 m above the surface of the water and a diver start with 

initial velocity 2.4m/s upward, what is the diver velocity at impact? 
Example: 2 

Exercise: 2.1 
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Exercise: 2.2 

A ball is propelled straight upward from the ground with initial velocity 19.6m/s. Ignoring the 

air resistance find the equation for the height of the ball, determine the maximum height and 

the amount of time the ball spend in the air. 

Example: 3 

One of the Basketball players has a vertical jump of 20 in, what is the initial velocity required to 

jump this height? 
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Exercise: 3.1 

It has been reported that former basketball star Michael Jordan had a vertical leap of 

135cm. Ignoring air resistance, what is the initial velocity required to jump this high? 

Exercise: 3.2 
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A ball is propelled straight upward from the roof of a 30 m height building with initial velocity 

10m/s Find: 

1) An equation for the velocity on the ball at any time t? 

 

 

 

2)An equation for the height of the ball at any time t? 

 

 

3)The time it takes for the ball to reach the Earth.  

 

 

4)The velocity of the ball when it hits the ground? 

 

 

5)When does the ball reach it maximum height? 

 

 

6)The maximum height of the ball? 
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Here we apply Newton’s Second law to vertical and horizontal directions separately. 

Vertical Force (gravity) 

𝑦′′(𝑡) = −9.8𝑚/𝑠2 

Initial vertical velocity 

𝑦′(0) = 𝑣𝑦 = 𝑣0𝑠𝑖𝑛𝜃 

No horizontal force acts on the object 

𝑥′′(𝑡) = 0 

Initial horizontal velocity 

𝑥′(0) = 𝑣𝑥 = 𝑣0𝑐𝑜𝑠𝜃 

B)  The Motion of Projectiles in Two Dimensions 
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Motion with angle 

𝑣0 

 𝑦′(𝑡) = 𝑣0𝑠𝑖𝑛𝜃 

 𝑥(𝑡) 

 

Horizontal velocity 

𝑥′(𝑡) = 𝑣0𝑐𝑜𝑠𝜃 

 

Initial vertical velocity 

𝑥′(𝑡) = 𝑣0𝑐𝑜𝑠𝜃 

 

𝑥(𝑡) = 𝑣0𝑐𝑜𝑠𝜃 𝑡 

 

Height/vertical 𝑦′′(𝑡) =a(t)= -9.8 

𝑦′(𝑡) = −9.8 𝑡 + 𝑣0𝑠𝑖𝑛𝜃 

Or   
𝑦′(𝑡) = −32 𝑡 + 𝑣0𝑠𝑖𝑛𝜃 

 

 

Horizontal Distance 

𝑦(𝑡) = −4.9𝑡2 + 𝑣0𝑠𝑖𝑛𝜃𝑡 + ℎ0 

or 

𝑦(𝑡) = −16𝑡2 + 𝑣0𝑠𝑖𝑛𝜃𝑡 + ℎ0 

 

 

 

Horizontal 𝑥′′(𝑡) = 0 

 

Example 4 

 An object is launched at angle 𝜃 =
𝜋

6
 from the horizontal with an initial speed of 98𝑚/𝑠. 

determine the time of the flight and the horizontal range. 

  

𝜋

6
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Exercise 4.1  An object is launched at angle 𝜃 =
𝜋

3
 from the horizontal with an 

initial speed of 98𝑚/𝑠. determine the time of the flight and the 

horizontal range. 

  

Example:5 
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Exercise 5.1 

A baseball pitcher releases the ball horizontally from height of 6𝑓𝑡 with initial velocity of 

130𝑓𝑡/𝑠, find the height of the ball when it reaches home plate 60𝑓𝑡 away. 

Example:6 
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