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Step-by-step solution

Step 1 of 8

The velocity is specified as the equal to rate of change in distance x(m). The equation P1.19 in
the problem is specified as:
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Now substituting equation 1.10 into equation P1.19, which is given as:
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After substituting the above equation in P1.19, the equation can be manipulate as:
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Further, it can be written as:
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Step 2 of 8

For the problem specification, consider the following equation 1.9 and solve it as an example 1.2:

Now apply the Euler’s approach to solve the first step for =0 (starting from zero) and for next
steps employ the time size two:
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Now apply the Euler’s approach to solve the second step:
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Now,
v(4)=19.6+6.2023(2)
=32.0047
x(4)=0+19.6(2)
=39.2

Thus, it can be solved using Euler’s method in similar fashion till the time = 10. The complete
solution can be summarized in the below table:

Time (1) | x % dx/dt | dv/dt
0 0 0 0.0 (9.8
2 0 19.6(19.6 | 6.2
4 39.2 |32.0(32.0 |3.9
6 103.2|39.8|39.8 (2.4
8 182.9144.8|44.8 |1.57
10 272.5(47.9|47.9 | 0.99

The Matlab code for the above generated table is written as:
% initialize the variable value

v=0;

x=0;

g=9.8;

Comment

Step 3 of 8

c=12.5;

m=68.1;

dv=9.8;

dx=0;

% define the time step size
time_step=2;

% initialize the time size
time=10;

dist=zeros(1,10);

% calculate the computation numbers
number_of computations=time/time_step;
for i=1:number_of _computations
% calculate the v
v=v+(g-c*v/m)*time_step;

% calculate dv

dv=(g-c*v/m);

% calculate the distance
x=x+v*time_step;

% calculate the dx

dx=v;

% print the result

v,dx,dv,x

end
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Step 4 of 8

The analytical solution can be done using the following procedure. First, solve velocity with
respect to time.

Solve velocity with respect to time:

dv c
—=p——y
dt m
v !
dv
I = I dt
C
v=A) g — Vv =0

m

m ¢ i
——-Iog(g——.r)] =1
[ ¢ m )|
—E-[log(l—{—.vﬂ=!
¢ mg

c (<)

|-—-v=e "
mg
V= .ﬂ._.nige”'”’
¢ &
For first step (t=0):
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Step 5 0of 8

Post a question

Answers from our experts for your tough
homework questions

Enter question

CONTINUE TO POST

11 questions remaining

My Textbook Solutions

Numerical Numerical Analysis of
Methods... Methods... Electric...
7th Edition 6th Edition 3rd Edition

View all solutions

Chegg tutors who can help
right now

- Andrew
= Washington Unive... 1411
B Maria

_ MSU-IIT 1074

- ]

¥

i | Robert

’ University of Calif... 114

FIND ME A TUTOR

12/11/2017, 7:03 PM



Numerical Methods For Engineers 7th Edition Textbook Solutions | Chegg.com

2 of 2

Chegg Study

TEXTBOOK SOLUTIONS EXPERT Q&A

https://www.chegg.com’homework-help/Numerical-Methods-for-Engineers-7th-edition-chapter- 1 -problem- 1 8P-solution-9780073397924

dx .
dr

de _gm gm

dt ¢

ef

0 1]

gmt gm’
X=——

c

¢

c

c

e\
y
m )

m - em b
o, )
-

(1 —e '""P)

For first step (t=0):
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Step 6 of 8
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Step 7 of 8

Thus, Analytical solution can be calculated in similar fashion till the time (t) = 10 for xa and va.

The complete solution can be summarized in the below table:

Time (1) | x % dx/dt| dv/dt | xa va

0 0 0 0.0 |98 (0.0 |0.0

2 0 19.6|19.6 (6.2 |17.4 |16.4
4 39.2 |32.0(32.0 |39 |62.2 |27.76
6 103.2|39.8(39.8 (24 |126.1|35.6
8 182.9(44.8(44.8 | 1.57 [203.2|41.0
10 2725479479 [0.99 (289.4|44.8
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Step 8 of 8

On the basis of above calculated data, the plot of this complete solution can be drawn as:
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