Empowering Math in Physics

Linear Equations

Quadratic Equations
Systems of linear equations
Vectors

Trigonometry
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Y=mX+b, m:slope;b:y-intercept
Casel: b =0

Y Yol X

m = slope
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PHY 1004: Applications of the Linear Equation

N X m: slope; b= 0
kSl o X Uniform Motion
X=Vt
X >

slope = velocity
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Uniform Motion

(s) (cm)
0 0
0.1 3.2
0.2 6.6
0.3 10.0
0.4 13.2
0.5 16.5
0.6 19.7
0.7 23.1
0.8 26.4
0.9 29.7
1.0 33.0

Distance

Uniform Motion

Time
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PHY 1004: Applications of the Linear Equation

N m: slope; b= 0
Ot F Hooke's Law
T F=KX
X »

slope = elastic constant
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Force AX
(N) (cm)
0 0
0.49 6
0.98 12
1.47 18
1.96 26
2.45 32
2.94 39
3.43 44
3.92 51

Elastic Force ( N)

60 -
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Hooke's Law

Elongation (cm)
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PHY 1004: Applications of the Linear Equation

Y= PR m: slope; b= 0
YT Y=mX ;
F Newton’s Second Law
F = ma
o

slope = mass

\ 4
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PHY 1004: Applications of the Linear Equation

Y X m: slope; b= 0
o iy v Ohm’s Law
V=RI
X

slope = electric resistance

[
>
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Graph of the Linear Equation
Casell: b+ 0

MAC 1033 PHY 1004
Y=mx +'b VE@taVo
Y | by /
b /m= slope Vo slope = acceleration
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Uniform Motion Uniformly Accelerated Motion
(Constant velocity) ( Constant acceleration)
X=Vt V=Vo+at
X = Areal + Area2
X=Area=Vxt
X=Vot+'2 (V-Vo) t
Xez Vet 2alt
Y V]

V - Vo
___________________________ : Vo
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INCLINE
neling

(s) (cm) !

0 0

0.1 13 |~

0.2 Zor = /

0.3 48 |-

0.4 70 |-

0.5 95 j

0.6 12.2 0 \ \

0.7 15.2
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0.9 21.3 Tim e
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Mathematics Physics

Y=mX+b V =at+ Vo

Y=mX X=Vt
F=kX
F=ma
V=RI

ak’+bX+c=0 x=Vvt+i1/2ar



Empowering Math in Physics

MAT 1033 : Systems of Linear Equations
in two Equations and two variables

Solve
ax-+ by = C
dx +ey =f

where x and y are variables and a, b, ¢, d, e, f are constant

Cases
>< | ?

One solution No solution Infinitely many solutions
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Solution of a system of two equations

where T and a are variables and p «, m;, mz, g, are

constants.

Newton’s Second Law

Dynamics Problem

>F=ma

T —pgkmg=mia

mg-T =m:a

PHY 1004:

Addition Method

TT M—PdckMg=M1a+Mmza4a

l go M= Hemig

ng mi + M2







Empowering Math in Physics

Solution of a system of two equations

where T and a are variables and p«, m1, m2, g, are
constant

Newton’s Second Law | PHY 1004:

Dynamics Problems SF=ma Substitution Method
N
J i T —pgxmMmg=ma— T =mMia+pdgcmig
fr ng == g" 45 M2 ad
m:g T ma2g—(mMma+pgcm:g) =m2a

-HxkmMig=MmMz2a-mzg +M1 4

l M2— kM1 g

mi + M2
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Falling Object

TIME
(S) (cm)
0 0

0.1 1.2
0.2 3

0.3 5.1
0.4 7.6
0.5 10.4
0.6 13.6
0.7 17.1
0.8 21.1
0.9 25.6

Falling 0hject
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Vectors
“ Force Table e s
F> e R = LR

Equilibrium Condition

V =0 m/s or V = constant

=Fcoso Fy=Fsin ¢
2 Fx =70 2Fy =0
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Learning Outcomes at MDC

Communication

Quantitative Analysis

Critical/Creative Thinking and Scientific Reasoning
. Information Literacy

. Global, Cultural, and Historical Perspectives
Personal, Civic, and Social Responsibility

Ethical Thinking

. Computer and Technology Usage

. Aesthetic Appreciation

0.Natural Systems and the Environment
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http://www.mdc.edu/gened

