EOC Review Answer Key

1.1 Levers

12) 2" class lever since the resistance in the middle

13)
_ IM =- (11 N) (.381 m) + (25.3 N)( d m) d=.17m
M= 0 IM=-4.191 Nm + 25.3d Nm or
4.191 =25.3d d=17cm

** Note: centimeters were converted to meters since meter is
the base unit. This was not necessary in this problem, but is
typically a good method when calculating**

14) 3" class lever

15)

IMA=1.3in/16.1in IMA = 0.08

or
1:12

1.1 Wheel & Axle

3) B—6 revolutions

Radius of the wheel is 18 inches
Radius of axle is 6 inches since the diameter is one foot
IMA =18in/6 in

AMA = 1005 lbs / 102 Ibs

1.1 Pulleys



- | .

AMA =R _ 60. 45
Fe AMA= 132
Efficiency =.7
' AMA
Efficiency = —— 4.47761194 or
Eff =
IMA iciency 6 70%
1.1 Gears

7) Compound gear train

_ 40 teeth
~ 20 teeth

10)

Multiply all gear

ratios in gear train

1.1 Inclined Plane/Wedge



E
= i IMA=2.8
ma = De IMA=20cm /7.1¢cm
or
-
IMA = =
AMA Efficiency = 1.723404255 / 2.816901408 Efficiency = .61
Efficiency = —— or
IMA 61%
1.1 Series Circuit
4) ~ B e
7 Rr= 1940 Q
— R1 R2 $
4"AA" AN
alls 1.2kQ I+=.00515 A or 5.15 mA
VT L
10 v e |R1=.00515 Aor515mA
——8
R3 |R2=-00515 Aor515mA
4'A"A%
J R 2700
— T Ir3=.00515 A or 5.15 mA
VR1= 242V
Rr=470Q + 1200Q + 270Q = 1940Q
_Vr__1ov Vr2=6.18 V
Iy = Rs = Toson = 00515 A
VR3= 139V

It =Ipq = Ig, = Ip3
KIRCHHOFF: 242V +6.18V+1.39V=10V
Vr1 = IR = (.00515 A)(470Q) = 2.42 V

Vr1 = IR = (.00515 A)(12000) = 6.18 V

Vg1 = IR =(.00515 A)(270Q) = 1.39 V

1.2 Parallel Circuits



5)

1 1
RT=1,1,1= T . 1 1 =194.6 Q

Ry Rz Rz 41302 130002 5132

_Vr_ 12V _
Ir= n,'194.6n“°62A

413 0

AN—
1.3 k0
AMA

S513 k0

A%

—

12v

6) Total Voltage — Stay the same; Total Current — Decrease; Total Resistance — Decrease; Voltage drop at 0.513 Ohm

resistor — Stay the same; Current at 1.3 Ohm resistor — Stay the same

5)
-1 1
RT—1,1,1=1_1L1=155-20
Ry Ry 'Rz 45002 3902 62002

Ve =12V

_Vr 12V

“ R, 15621 ‘0774

Iy

VRI =12V
Vez =12V
Ves = 12V

_ Ve _ 12V _
Ipe = ok 505 = ‘027 A

v 12v
I = —Rz R e e
R2 = pps 3900 031 A

v 12V
Tog = B.= 2" — .
R3 ™ Rps ~ 620V 019 A

Krichhoff: 11' = IRl + IRZ + IR3

.077A =.027 A + .031A + .019A

1.2 Energy Sources

Biomass is renewable while the other three are inexhaustible.

KIRCHHOFF=




Hydrogen can be inexhaustible, renewable or non-renewable depending on what is used to generate it. The other three
are always non-renewable.

4)
Equation(s) Solution with units
W=F-d 2730 N'm
p== 160 =+ = 160 Watts
P=I|-V 360 Watts
Efficiency = % X 100% 44.4%

1.1 Intro to Thermodynamics

Zeroth Law of Thermodynamics — If two bodies are each in thermal equilibrium with some third body, then they are also
in equilibrium with each other.

First Law of Thermodynamics - Matter and energy can be transformed, and energy can be converted from one form into
another, but the total of the equivalent amounts of both must always remain constant.

Second Law of Thermodynamics - Whenever energy is transformed from one form to another form, entropy increases
and the amount of useful energy decreases. — Thermal energy also flows from hot to cold.

Complete the following table:

Scale Freezing point of water Boiling point of water | Absolute zero
Celsius 0°C 100°C -273.15°C
Kelvin 273.15K 373.15K 0K
Fahrenheit 32°F 212°F -459.67°F
Rankine 491.67 R 671.67R OR

Is the following radiation, convection, or conduction?

Radiation _ The heat you feel from a fireplace Radiation __transfer through space

Convection warm air rises to the ceiling __Radiation moves as a wave

Convection water pumped in an auto cooling system Convection moves as a current

Conduction Frying a pancake Radiation _ sun rays reaching earth

Conduction particles colliding with other particles Convection occurs only within fluids

Convection _air travels this way Conduction_a coil on an electric stove

Conduction _transfer through solid Radiation this type of transfer is affected by color

Covert 58 °F to degrees Kelvin.
Equation(s) | Substitution / Calculations Solution with units

C=5/9(F-32) C=5/9 (58 -32)=14.4 K = 287.59
K=C+273.15 K=14.4+273.15




The U-value of a material measures the ability of the material to heat. The
the value the better the material will conduct heat.
A) conduct, lower IE)Tconduct, higher
B) resist, higher D) resist, lower

The R-Value of a material measures the ability of a material to heat. The
the R-value the more resistance to heat the material has.

_AMMM[I C) conduct, higher
B) resist, hi§her D) resist, lower

. Calculate the R-value of the material with correct units.

~ R s (7= RIS T - .~J

Btu
The U-value of a material is 0.37,,:7}.,,,

Btu
R=1/ (0.37m )

is the measure of how evenly heat is distributed within a system.

I A)entropy C) Q- value
B)enthalpy D) T - value

Rrotar = .45 + 5.5(3.142) + 4 + 1.5(.17) + .80
Btu

Rrotal = .45 + 6.88 + 4 + 1.5(.17) + .80

Difference of Ry = 24.201 — 12.385 Difference = 10.401 12-F-fr ;u -he

1.3 Thermodynamics — Conductivity



4)
4) Aside wall in a refrigerated semi-trailer has a R-value of 13.0 % . The temperature

outside the trailer is 84°F, and the inside of the trailer is 45°F. Calculate the energy transfer over 2
hours, through a single side wall on the trailer. The dimensions of the wall are 50 ft. by 13 ft.
Ensure to use all correct units.

1 1
I=3 Z op . U=.0760 —2 _
13.0LL F BT T
U= P P::uUMT Btu
AAT P =(.0769 m)(sso ftz)(39°F) P=1949.4 =
Q-Pat
P=A% Q= (1949.42%)(2 hr) Q = 3898.8 Btu

Q=m-C,-AT Cp AT m =3.86 kg

184096 |
] o
(900 m) (53°C)

2.1 Centroids

x=25in

y=3in
2)

x=3m

y=11.5m
3)

2.1 Beam Deflection



1) Calculate the moment of inertia of the given beam.

Equation(s) Substitution / Calculations Solution with units
_bh®
x " 4o I =20.8in*

2) Calculate the modulus of elasticty of the beam.

Equation(s) Substitution / Calculations Solution with units

FL3
- 48E| E = 593,653.84 |bs/in?

3) How much force would need to be appliedin order to deflect the beam exactly 1.00 inch?

Equation(s) Substitution / Calculations Solution with units

FL3
48E| F=1000 Ibs

AMAX=

Truss Calculations



1) Calculate the magnitude of Reay l"”"’ l 3001bs
M, >0 Ny e
SUa * -oob(IN)-oar (g Whyly N S
o:-qﬁ-h-nnu:&los+6&g3 ‘&: \ :A

(gg :’Eﬂ)“r S —Meie— M a2k
2‘:2)2% = 96V s
2fy =0

3 00 ‘@*‘%Gq

22 R«:ua-ass.'ss Eqa': 123333 Jos



2) Draw the free body diagram of joint A




3) Calculate the force in member AC. Determine whether itis in tension or compression.

4"_ 200 Ibs 300 Ibs
a 9‘5\° . l l . 4
— éb: ! / E l

0 Fa SN \
b} ap F - O ~>A ' : . A
%253 Mbs. 5 JJB:WB} ok .

St 0 Fac NY
- 233:33lbs *Fl NG = ﬁ, e
Fav\
Fac= 23333
St Y

Fac.™ 380 .13lbs



2.1 Force Vectors

8)

a+b2=c2 || Mognituge: 9539 1bs
opp
tme:;j " . 2 +X

2.3 Material Strength Testing

1) Calculate the stress at the point that would correspond to the pro ional limit of a stress strain curve.

_ F _ 60,000 lbs 4.800.000 1bs
7= 7= To125in? T 2
2i Calculate the ultimate stress of the material
A .0125 in2 m

3) Calculate the modulus of elasticity of the material.

PL, _ (60,000 Ibs)(.554 in)
Aod ~ (.0125in2)(.01in)

Ibs
265,920,000-—
in

4) Using the internet, look up the given modulus of elasticity (often referred to as Young's Modulus) to
determine the material. What material does it appear to be?

Carbon Fiber



9) Given the Stress Strain graph to the side identify

each point.
\ B Yield point / Elastic limit
. D \ A Proportional limit
g c E Failure
B E

D Ultimate Strength / Ultimate Stress
C Offset Yield Strength

Strain
+—pg —>r— C —
10) For sections A, B, and C describe how the physical '
aspect of the material is changing and how stress and

strain are behaving (increasing, decreasing, constant
change, etc.).

o . 4 A J
A: The stress and strain increase proportionally I
In a linear relationship. ;g: E
B: The stress and strain increase similar to a A > D

Logarithmic function. Strength hardening is occuring
C: As strain increases the stress the sample can

Withstand decreases.

11) For D, and E name the regions of the graph being illustrated.

D: Elastic Region
E: Plastic Region

12) A testing sample has a diameter of .25” and has a 2500 Ib tensile load applied to it. Calculate the
amount of stress the sample is under.

Equation(s) Substitution / Calculations Solution with units

A= 71'!'2 lb
25001b g = 5102040?

—( 2 —
A= (3.14)(.125") =

a

_F
A

13) A sample portion of a dog bone had an original length of 1.125”. After a load was applied to the
sample the final length was 1.197”. Calculate the amount of strain endured by the sample.

Equation(s) Substitution / Calculations Solution with units
.072 in in
— In - — 1 - —_— = —_ - 0,
€ o) d§=1.197in-1.125in=.072 in € 1125in € =.064 = or 6.4%

L




Fluid Power

The use of a gas flowing under pressure to transmit power from one location to another is
Pneumatics. The use of a liquid flowing under pressure to transmit power from one

location to another is Hydraulics.

Gauge Pressure + Atmospheric Pressure = Absolute Pressure
2
Atmospheric pressure equals 14.7 psi (Ib/in )

1)

Q>Pv5$olvt‘t’(_ FT&SSU.VQ: 3‘1“32 - Q*W“the.
betove Pvess:uw(, FV&SSMV

= 5 psi + &IPSt = 19.7psi

. -“ = B .7. :
’ AbSOl\A{’fa FYG‘)SMV(— = “ P‘.n | !4\7?;l A= 3

abtev
 Pow)= Pa (Va)
197 psi (3 n?) = 25.7psi ( Ve)
V, = 2.3 Tn’

2) Q=v(A)

flow rate = flow velocity X cross section area of the line

cubicinch
V= 1400 minute =111 n

m(2in)"2 min
Statistics
1)
Name | Testl | Test2 | Test3 | Test4 | Test5 | Test6 | Test?7 Mean | Median | Mode | Range
John 79 81 89 81 78 82 84 82 81 81 11
Mary 63 83 69 82 86 92 92 81 83 92 29




Jose 68 78 71 81 84 78 79 77 78 78 16

Martha 88 70 82 64 85 70 87 78 82 70 24

Jacob 72 62 73 69 73 68 73 70 72 73 11

2) 8.7; 5.54; The data points for Test 2 are much more spread out than that of Test 5.
3)1/6
4)1/5+1/5=2/5
5)1/6+1/6+0/6=1/3
6)2/6 X2/6=4/36=1/9
Kinematics
1)
Q. Viy=Vising - 2564, 530’ = (2.5

0 — L4
b.\((\('-V(COSG"QS“ISCOSBO = A1L7T s

C. Y= V .s5in2@

—————“—'_———-—‘

% & 3
, g g ?v " (7,5) sin (2 30)
g g‘ - ., - (- 324 '9)
1,-8 £+

2) 29.7°
RobotC Programming

1)A



2)

W 0 =1 o Nl Lh R3O

T T O o L I I = T = T I SU U SUU SO R Ry =
Mo b L R D W0 M =] b L R D

task main|)
while (1=1)
i1f(SensorValue [bumper] == 1)

stopMotor (rightMotor) ;
stopMotor (leftMotor) ;

elze if(SensorValne|=onarSen=sor] < 10)

stopMotor (rightMotor) ;
stopMotor (leftHotor) ;
walt(l):

startMotor (leftMotor, 63) ;
walti(l):;

startMotor (rightMotor, 63) ;

el=se

startMotor (leftMotor, 63) ;
startMotor (rightMotor, 63) ;



