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Problem

On level ground a shell is fired with an initial velocity of 40.0 m/s at 60.0° above the horizontal
and feels no appreciable air resistance. (a) Find the horizontal and vertical components of the
shell’s initial velocity. (b) How long does it take the shell to reach its highest point? (c) Find its
maximum height above the ground. (d) How far from its firing point does the shell land? (e) At its
highest point, find the horizontal and vertical components of its acceleration and velocity.

Step-by-step solution

Towards the direction of the shell’s motion assume be the horizontal, and be vertical that
is upward. Therefore, the acceleration of shell in horizontal and vertical direction are , and

respectively.

Comment

(a)

Assume the horizontal initial velocity component be , thus

Substitute for and for ,

Comment

Assume the vertical initial velocity component be , thus

Substitute for and for ,

Therefore the horizontal and vertical component components of the shell’s initial velocity are

and respectively.

Comment

Step 1 of 8

Step 2 of 8

Step 3 of 8

My Textbook Solutions

University
Physics
14th Edition

Vector
Mechanics...
12th Edition

Marketing
Channels
8th Edition

View all solutions

Post a question
Answers from our experts for your tough
homework questions

Enter question

Continue to post
16 questions remaining

Snap a photo from your
phone to post a question
We'll send you a one-time
download link

888-888-8888 Text me

By providing your phone number, you agree to rec
a one-time automated text message with a link to 
the app. Standard messaging rates may apply.

Find solutions for your homework Search

 Textbook Solutions Expert Q&A Practice Study Pack 

https://www.chegg.com/
https://www.chegg.com/study
https://www.chegg.com/homework-help/science
https://www.chegg.com/homework-help/science-physics-s2
https://www.chegg.com/homework-help/physics-calculus-based-physics-s93
https://www.chegg.com/homework-help/calculus-based-physics-solutions-manual-sm2-93
https://www.chegg.com/homework-help/university-physics-solutions-manual-sm3-44
https://www.chegg.com/homework-help/university-physics-14th-edition-solutions-9780133969290
https://www.chegg.com/homework-help/university-physics-14th-edition-chapter-3-solutions-9780133969290
javascript:;
javascript:;
javascript:;
https://www.chegg.com/homework-help/university-physics-14th-edition-solutions-9780133969290
https://www.chegg.com/homework-help/vector-mechanics-for-engineers-statics-and-dynamics-12th-edition-solutions-9781259638091
https://www.chegg.com/homework-help/marketing-channels-8th-edition-solutions-9781133707578
https://www.chegg.com/study/tbs
https://www.chegg.com/study
https://www.chegg.com/study/tbs
https://www.chegg.com/study/qa
https://www.chegg.com/study/v2/practice


5/11/2021 Solved: On level ground a shell is fired with an initial veloci... | Chegg.com

https://www.chegg.com/homework-help/level-ground-shell-fired-initial-velocity-400-m-s-600-horizo-chapter-3-problem-16e-solution-9780133969290-ex… 2/4

(b)

At the maximum height,

But the velocity is calculated by,

Rewrite the above equation in terms of ,

Substitute for , for and for ,

Hence, the highest point reach by the shell is .

Comment

(c)

Here, the maximum height above the ground is calculated by .

The known formula is,

Rewrite the above equation in terms of ,

Substitute for , for and for ,

Hence, the maximum height above the ground is .

Comment

(d)

The distance at which the shell land is which is calculated by the following formula,

Substitute for , for  and for ,

Hence, the distance of fringing point does the shell land is .

Comment
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(e)

At maximum height,

And,

Hence, the horizontal and vertical component components of the velocity are and

respectively.

Comment

At all point in motion,

And,

Hence, the horizontal and vertical component components of the acceleration are and

respectively.

Comment
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Chapter 3, Problem 7E

CALC The coordinates of a bird flying in the xy-
plane are given by x(t) = αt and y(t) = 3.0 m - βt2,
where α = 2.4 m/s and β =...

See solution

Chapter 3, Problem 11E

Crickets Chirpy and Milada jump from the top of a
vertical cliff. Chirpy drops downward and reaches
the ground in 2.70 s, while...

See solution
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