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Step-by-step solution

Step 1 of 10

The objective is to compute the victim's body temperature for the 5-hours period using values of
k=0.12/hr and At =0.5 hr by using the Euler method.

Newton's law of cooling:

The temperature of body a body changes at a rate proportional to the difference between its
temperature and that of the surrounding medium.

dr
— k(7T
‘!! ( lf)

Here 7 is the temperature of the body ("C), t = time (min).
The ambient temperature (room temperature), 7' =10"C.

The proportional constant, k =(.12/hr.

Substitute the values of T, and k values in the equation, dTT = —k(T = T“).
dt
Thus, 9T~ _0.12(7-10)
dt

Assume victim's body temperature at the time of death was 37"

Thus, 7(0)=37"

Comment

Step 2 of 10
Consider the initial value problem,
ar _ _x(r-10), 7(0)=37"
dt .

Euler method for approximating the solution to the initial-value problem,

di:—ﬂ.lz(T—lO). T(0)=37"
dt

atthe points ¢, =1, +n-Atis, T =T +Atx f(¢1,.T,), n=0,12,...
Here, step size 1 =0.5

For n=0,t,=0,7, =37

T =T, +hx f(1,,T,)

(I
= 3?+5X,(0.3?)

|
=37+§x(—[).l2(3?—l()))
=37-Lx(0.12x27)

2

T, =35.38’

T, is the approximate temperature at ¢, =0+1-0.5=0.5

Comment

Step 3 of 10

For n=1,7,=35.38, 1,=0.5
T,=T,+hx f(1.T)

- 35.38%”«'(0.5.35.38]

|
- 35.38+5x(—[).IEx(35.38—I{}))
=35.38-1x(0.12x25.38)

T, =33.86"

T, is the approximate temperature at 1, =0+2-0.5=1.

Comment

Step 4 of 10

For n=3,T, =33.86,1, =1
T,=T,+hx f(1,,T,)

=33.86+%x_/'(l.33.86)

|
= 33.86+5x(—0.l2x(33.86— 10))
=33.86-1x(0.12x23.86)

T, =32.43°

T, is the approximate temperature at r, =0+3-0.5=1.5.

Comment

Step 5 of 10

For n=3,7, =64.51,1,=6

T, =T, +hx f(1,.T;)
=64.51+2x f(6,64.51)
=64.51+2x(-0.019x(64.51-20))
=64.51-2x(0.019x44.51)

T, =62.82°

T, is the approximate temperature at 1, =0+4-2 =8.

Comment

Step 6 of 10

For n=4,T, =62.82, 1t

, =8

=T, +hx f(1,T,)
=62.82+2x f(8,62.82)
=62.82+2x(-0.019x(62.82-20))
=62.82-2x(0.019x42.82)

T, =61.19"

T. is the approximate temperature at 1, =0+4-2=10.

Comment

Step 7 of 10

Use maple software to determine the volume of the droplet from ;=() to ;=5 min using step
size of 0.5.

Maple command:
DE = diff (T (1)) ==0.12-(T (1) -10)

R DE,T(0)=37.00,1 = 5,method = euler,
InitailValue Problem ' o _ .
output = information, numsteps=10,digits=4

Maple output:

t Approximate value T(t)

0.5|35.38

1 [33.86

1.5]32.43

2 |[31.08

2.5(29.82

3 |28.63

3.5|27.51

4 |26.46

4.5(25.47

5 |24.54

Comment

Step 8 of 10

()
Consider the initial value problem,

2 =—k(T-20), 7(0)=37"
dt '

Euler method for approximating the solution to the initial-value problem,

2L =-0.12(T-20), 7(0)=37
dt '
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The room temperature had actually dropped linearly from 2" to 1¢°.
So the room temperature decreases to |° for every ().5 hrs.

For n=0,1,=0,T, =37

T, =T, +hx f(4,.T,)

1
=37+2x£(0,37)

1
=37+-x(-0.12(37-20))

-

=37—%x(0.12x|7)

T, =35.98°

T, is the approximate temperature at 7, =0+1-0.5=10.5

Comment

Step 9 of 10

For n=1,7,=3598, 1,=0.5

T, =T+ hx £ (1,T)

=35.93+%x;'(0.5.35.38]
=35.98+%x(—0.I2x(35.38—l‘)))
=358~ 1x(0.12x16.38)

T, = 34.89"

T, is the approximate temperature at 1, =0+2-0.5=1.

Comment

Step 10 of 10

Use maple software to determine the volume of the droplet from ;=() to =5 min using step

size of 0.5.
Maple command:
DE =diff (T (1),1) ==0.12-(T (1)~ (20-2-1))
DE,T(0)=137.00,7 = 5, method = euler, J

output = information, numsteps=10,digits=4

InitailValue Pr oblem

Maple output:

t Approximation of T(t)
0 |37
0.5|35.98
1 34.96
1.5|33.94
2 13293
2.5|31.91
3 |30.90
3.5(29.88
4 |28.87
4.5(27.86
5 [26.85
(c)
Compare the results from ['a) and [h) by plotting them on the same graph.
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Comment
Was this solution helpful? 0 0
ABOUT CHEGG RESOURCES TEXTBOOK LINKS STUDENT SERVICES COMPANY LEARNING SERVICES
Media Center Site Map Return Your Books Chegg Play Jobs Online Tutoring
College Marketing Mobile Textbook Rental Study 101 Customer Service Chegg Study Help
Privacy Policy Publishers elextbooks Chegg Coupon Give Us Feedback Solutions Manual
Your CA Privacy Rights Join Our Affiliate Used Textbooks Scholarships Chegg For Good Tutors by City
Terms of Use Program Cheap Textbooks Career Search Become a Tutor GPA Calculator
General Policies Advertising Choices College Textbooks Internships Test Prep
Intellectual Property Rights Sell Textbooks College Search
Investor Relations Scholarship Redemption
Corporate Development
Enrollment Services
. Over 6 million
EriEl]| A TRUSTe» @
@ Certified Privacy % trees planted

© 2003-2017 Chegg Inc. All rights reserved.

CHAT

2 of 2 12/11/2017, 7:04 PM



