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Course AiIms

 To provide the students essential
Information and fundamentals of
Differential and Integral Calculus
and their applications in engineering.

* To apply mathematical techniques for
modeling, solving and analyzing real
problems.



Intended Learning Outcome

a- Knowledge and Understanding

1. Identify theories and fundamentals
of mathematics.

2. Describe principles of mathematics
for treating real problems.



b- Intellectual Skills

1.

Analyze mathematical problems and
categorize them.

. Solve practical problems using

mathematical methods.

. Make mathematical models to real

problems In the light of available
data and information.



c- Professional and Practical Skills

1.Apply mathematical logic and
techniques for solving real life
problems

2.Prepare professional reports via
mathematical logic.



d- General Skills
1. Work in a group and lead a team

2. Manage time and conduct self
learning and continuous education

3. Use technology for obtaining
Information and knowledge

4. Communication skills



Contents

» Functions of single variable
* Limits and continuity

» Derivative

* Applications of derivative

* Integrals

* Applications of integrals



Student Assessment

Procedures

» EXercises

 Discussions and presentations
* Quizzes

 Exams



Welighting of assessments

 Final-semester examination 60 Marks
 Mid-semester examination 20 Marks

e Quizzes 10 Marks
* Class activities 10 Marks

e Total 100 Marks



L_ist of References

1- Course Notes

« "Lectures In Mathematics "', Differential
and Integral Calculus, Mohamed H. Eid,
Benha Univeristy, 2012.

2- Text Books

e "Calculus', ot Edition, James Stewart,
Thomson Brooks / Cole, U.S. A, 2008.

3- Recommended Books

« "Advanced Calculus With Applications In
Statistics', 2"d Edition, A.l. Khuri, John
Wiley & Sons, Inc., New Jersey, 2003.




Sciences

Natural - |Social (humane)

Mathematics
Mathematics 1s the science of modeling
and treatment problems and phenomena

via explicit criteria




Mathematics

[ Problem]

l

Model

Solving and Analyzing
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Rate of Change

Example: An amount of sugar (100 gm) In
solution Is decomposed In a chemical
reaction Into other substance through the
presence of acids, and the rate at which the
reaction takes place Is proportional to the
mass of sugar still unchanged.

Write the mathematical model.

Find the time at which all amount Is decomposed
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The original amount of sugar i1s 100 gm.

Assume that x 1s the amount of sugar
converted at time .

Then 100 — x 1s the amount still unchanged

Then C(Ij—)t( = k(100—-x), K Isconstant, k =1
Then ax 4
X —100

Then |n(x-100)=—t+c
Then X —100 — e_t+c — C_e_t



The decomposition starts whent=x =0
Then 0—-100=Ce’=C

Then x =100—-100e ' =100(1—¢Y)
IS the mathematical relation.

(Increasing relation)



From x(t) =100(1—¢ )

t / minute X/ gm
1 63.2
2 86.5
4 08.2
5 99.99

All amount of sugar Is converted when
X =100 gm, t approaches infinity




Example

Chemical A IS being converted Into
chemical B at reaction rate — 0.5 per
second. The initial concentration of A IS
10 moles/liter.

Determine the concentration C(t) as a
function of the time t.

Find the time at which the concentration
C 1s 5 moles/liter.



The mathematical relation 1s (jj—(t: _ —EC
Then InC=-0.5t+k

Then C = e 05t+k — m o0-5t

At t=0, C(0)=10=m.e° Then m =10
Then C(t) =10 9>

IS the mathematical relation.
(Decreasing relation)




From C(t)=10g "

t / second C moles/ liter
0 10
1 6.065
2 3.679

When C =5, then 5=10g 9t
Then t=1.4 seconds



Example: Mixing Solution

A tank contains 100 liters a brine
solution containing 20 kg of salt. At
time t = 0, fresh water Is poured Into the
tank at rate 4 liters per minute while the
well mixture leaves the tank at the same
rate.

Determine the amount of salt in the tank
at any time t.
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If S Is the amount of salt in kg at any time

The concentration in kg In liter 1s S/100

Then E= 4 S ——-0.04 S

dt 100
Then S(t) _ e—0.04t+k _ m.e—0.04t
At t=0, S(0) =20 =m.e® Thenm =20
Then S(t) _ 206—0.04’(
IS the mathematical relation.
(Decreasing relation)




From  S(t) = 20 Y4

t / minute S/Kg
0 20
1 19.22
2 18.46
10 13.4

The amount of salt in solution 1s O when
t approaches infinity



Example
A metal bar at a temperature of 100° F is

placed in a room at a constant temp. 0° F.

After 20 minutes the temp. of the bar is 50°

Find the time at which the temp. of the bar
is 25°

Find the temp. of the bar after 10 minutes.



Assume that u Is the temp. of the bar at
time t.

From Newton’s law of cooling

(;—Ltj = —k(temp.of bar —temp.of its surrounding)
=—Kk(u—0)
Then d—uz—kdt Thenlnu=-kt+c
u

Then U= e—kt+C _ eC_e—kt _ C_e—kt
Since u(0) = u(time = 0) = 100°
u(20) = u(time = 20) = 50°
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Assume that u Is the temp. of the bar at
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Then 100 = Ce’=C
50 =100e72%, then k =0.035
The mathematical relation Is:
L (t) _ 1006—0.035t
When the temp. of the bar is 25°
Then 25=100e°935t then t=39.6 min
After 10 minutes, the temp. of the bar Is:

U(].O) _ 1006—0.035(10) _ 7050 F



Optimization Problem

Design a Box

8 m

12 m



Application of Integral

S




Optimization Problem

Calro| 00 X11 10 300 | Alex
/
13
3 350 | Tanta
wor 9
Benha| 400 350 | Zagazig
X23




Mathematical Model
Minimize f:].Oxll-l- 7X12‘|‘8X13‘|‘9X21‘|‘ 6x22+5x23

St xp1+ x12+x13=0600
X21+ X229 + x93 =400

x11+ x21 =300
X192 + X299 =350
X13+ X923 =390

X11 X12 X13 X21, X22, X23=0



Thank You
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