APPLIED MECHANICS |EXPERIMENTNO.
PRACTICAL RECORD  |Date:

OBJECTIVE: To study various equipment related to Engineering Mechanics.
1. SIMPLE MACHINES

APPARATUS:
THEORY/DESCRIPTION: {1
N

PROCEDURE:

OBSERVATIONS:

2. MEASURING INSTRUMENTS
APPARATUS:

DESCRIPTION OF VERNIER CALLIPERS/AND MICROMETER SCREW GAUGE:

f/ ~—Vernier Callipers
1 i1 2 f. 8 8 8 m i
blmtubasiiniiliplslaiboloibm) alrinel I AR
IREREE AN

SAMPLE READINGS TABLE (e.g, for Triangle of Forces):
Weight1l | Weight2 | Resultant | Measured Angles
(P) (Q) (R)
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[APPLIED MECHANICS PRACTICAL GUIDE‘ I

NU.

OBJECTIVE: To find the Mechanical Advantage (M.A.), Velocity Ratio (V.R.),
Efficiency, and Law of Machine for a Differential Axle and Wheel.

(D) EXPERIMENTAL SETUP & APPARATUS ). (£3))) PROCEDURE & MEASUREMENTS )

Large Axle  Small Axle « Differential Axle !
Y and Wheel 1 &=L
= Apparatus

o Step 2b: Measure diameters:
« Known Weights | % D (Effort Wheel)

Step 2a: Setup the apparatus securely.

(Load) | d1 (Large Axle)

« Effort weights d2 (Small Axle). Record values.
with hangers

- Cord ' 8 Step 2c: Apply load (W) and record
L+ Vernier Caliper | required effort (P).

el ?99—6 Step 2d: Repeat for different loads (5 or 6
| ‘e trials). Ensure the load is lifted uniformly.

e e S ——

(D) _OBSERVATIONS & DATA RECORD ) CALCULATIONS ) 0-=0, ,d-,d; = ¢;

. ; Effort Moved
Load (W) | Effort (P) |Lifted Height (h) : W |yp-_20
S.No. (N) (N) (m) Dnsta:m:)e (d | M.A. P R
1 KEY FORMULAS:
_ Load (W)
2 MA. = Fiort (P)
3 VR = Circumference of EffortWheel  mD D
4 ™ 7 Difference of circumferences nd, - nd, 3 d,-d,
of axles
B o _ Output Work _ MA.
Efficiency (n) Input Work - V.R. x 100
b Law of Machine: P =mW + ¢

» How to calculate graph to calculate 'm’ and

P mple:
EXampe: are 'c' from the graph.
T SaHe ) - AW |« How to calculate the equadions, m and ¢'
'¢' = P-intercept arreut m from the graph.
Example:
Law of Machine equation: P=mW + ¢
= cattietner graph
R = Slope = (in/ «c;) * 100
W = ¢= constant

N 4
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CSIMPLE SCREW JACK EXPERIMENT GUIDE | s

E)BJECTWE: To find the M.A., VIR, Efficiency, and Law of Machine for Simple Screw Jackj

D) APPARATUS STUDY & TYPES ) (£))) MEASUREMENT & FUNDAMENTALS)

|Ha”ﬂ'e| w2 Simple Screw Jack « STUDY | Step 2a: STUDY Measurement scales
e APPARATUS | on screw jack and weights.
o | Step 2b: IDENTIFY k
; | =], Step2b: ey parameters
igﬁﬁffg& E and units. (e.g., Load in N, Effortin N).

« SCREW JACK' =G+ Step 2c: OBSERVE component

| MODELS £ interactions (Handle rotation vs Load lift).
Main Screw P () vEFFORT | g Step 2d: RECORD initial readings from
body MEASUREMENT diverse equipment (lnitial load, effort for no load).

___________________________________________ S ———

@) 0BSERVATIONS & DATA COLLECTION) () KEY CONCEPTS & THEORIES )

\

MEASURE- '@ SCREW MECHANISM (3£) WORK DONE BY
APPARATUS |PARAMETERS UNCERT- \
S.No. | " name | stunie B e il = S ANTIES P EFFORT
(—\ Fxl
1 |Screw Jack ié%audﬂ(m' Vernier | Text for data ﬂ\/\“&) e %
nd
2 W(N P(N Weights | Text for data -
: 2{0 ) ; ) : EFFICIENCY (n) LAW OF MACHINE
R
= — = +
p zﬁlg 181 n = P=mW+c
@, MECHANICAL
5 180% } ‘;‘ AWANTAGEJM.#.) vmmwg:}m
6 | 120 20 MA.=p LS

e

P (Effortin N)

V

.

k.

B
L

W (Load in N)

w

(@) DATAPROCESSING & RESULTS )

f Example: P = mW + c]

» How to FORCE (F) vs example
for different machines.

#

Example:
Slope (m) =

From graph: AP = 3N, AW = 20N

AP

AW

m=3/20=0.15
P-intercept (c) = 2N

| Law of Machine: P=0.15W + 2

1+ How to text ananiters for
different machines.

General resuts for

* M.A. (average) = ___

*V.R. (measured) = ___

« Efficiency (max) = ___

* Law of Machine: P=mW + ¢
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A/

[WORM & WORM WHEEL EXPERIMENT GUIDE  srver

NO.

OBJECTIVE: To derive the Law of Machine using a Worm and Worm Wheel.

D) APPARATUS STUDY & TYPES ) (¢3)) MEASUREMENT & FUNDAMENTALS)

Worm Wheel ---
(driven)

Multi-start

« &850, VOrm (driver) -+ STUDY | Step 2a: STUDY Measurement scales
"N%  Multi-start APPARATUS | on worm apparatus.

screw thread TYPES |
| ™ Step 2b: IDENTIFY key parameters and

' EE:R"ES - 2\ UNits (e.q., Load in N, Effort in N, No. of threads).
S « WORM WHEEL' == Step 2¢: OBSERVE component
b <= ¢ MODELS | L+ interactions (Handle rotation and worm movement).
N IR 'EFFORT | = Step 2d: RECORD initial readings from
Driver . p g
handle MEASUREMENT | diverse equipment (e.q., initial no-load effort)

@) oBSERVATIONS & DATA COLLECTION) () KEY CONCEPTS & THEORIES )

, : l
MEASURE- WORMGEAR  (§8) VELOCITY RATIO
S.No. [APRAMTUS |PARSITERS [MeNT To0L | oBsERvaTIONS| 4 vEce @ MECHANISM {v.n.)
USED \"‘ naa Worm VR. = N
Worm & | Load (W), \\\\\\\\\ : |

Wheel | EFort(p) | Weights | Text for data Wheel N = wheel teeth

n = worm starts

1
2 W(N P(N Weights | Text for data

i L) : MECHANICAL EFFICIENCY (n)
3 50 12 ADVANTAGE (M.A.) o

- W ——e—a e ——
4 | 100 20 MA. =5 1= SinA+c
5 150 8 gﬁgﬁwa BY LAW OF MACHINE
o -

6 200 36 L = P=mW+c |

@> DATA PROCESSING & RESULTS )

.

k.

General results for equipment study:

P e ’ F= 2 g
JELiL C] - Summarize key findings

= ( Example: ] - Explain worm function

£ AP - Determine system relations

& Slope (m) = ——

£ AW General resuts for

L From graph: AP = 16N, AW = 100N| | « MA. [average) =

= m=16/100=0.16 *V/R. (calculated) = ___
» | P-intercept (c) = 4N « Efficiency (max) = __

W (Load in N) w [ Law of Machine: P=0.15W +4 | | * Law of Machine: P =mW + ¢

V
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ﬁaowsou LAW OF FORCES EXP

DATE /

EXPERIMENT
NO.

/

ERIMENT GUIDE

OBJECTIVE: To determine the resultant

the Law of Polygon of forces using a force table.

of a concurrent force system applying

D) APPARATUS STUDY & TYPES ) (£3)) MEASUREMENT & FUNDAMENTALS)
Graduated Circle .- Adjustable Tsrgythe Force | [ 2a: CHECK Graduat I
OO Pl il | B ik ndweighs,
e e 7 = T * Adjustable angular | ghis.
ositions . "
ipply loads via ! E Steg 2b: ||]ENTIF‘-fr applre!:i forces
hangers | 231\ (Weights) and their directions (Angles).
* Observe equilibrium |
_ condition ] Step 2¢c: OBSERVE the central pin position.
. g‘?g%ﬁRENT FORCE | Adjust loads and angles for equilibrium.
- I
il « EQUILIBRIUM ‘. :
« GRADUATED TABLE & PULLEYS  OBSERVATION | g-L Steg_zd. Ff!ECOtI}]D Emt')cles and angle
« CONCURRENT FORCE SYSTEM __ + ANGLE MEASUREMENT |~ TEATINSS TOM S Tabe.
@) 0BSERVATIONS & DATA COLLECTION) () KEV CONCEPTS & THEORIES )
MEASURE- @cnucunnﬂn @ LAW OF POLYGON|
APPARATUS |PARAMETERS UNCERT-
S.No. MENT TOOL [OBSERVATIONS FORCES OF FORCES
NAME STUDIED USED AINTIES ; .
S.No. ﬁgﬁg Mag (N) |Angle (6°)| Text for data )é’ é 3;
1 F 10 0 [Graduateds |Gradued
1 Circle =77\ Puleys| | (&) VECTORRESOLUTION  Lamis Theorem
2| R 13 60 | £ SFe = 2Ficos; 437
3 F3 12 140 Al 4 2 Fy =2 Fjsin 8; SF,
AR RN Al (e ast(3)
Experimental Resultant = =1 — | | ettt omes smrnict el 278
Theoretical Resultant — — — * Resultant (R): Vector sum
_* Equilibrant (E): Vect al and itetoR
@) DATA PROCESSING & RESULTS ) SEant (E):Yechir eyt and dpposhe o,
f FORCE POLYGON PLUT] Check for equﬂibrium condition _
" + Compare experimental & theoretical R
’Examplez Y + Determine system relations
3Fy=(10,- 2F =10) Result
Fy=(15,- 5F, = 60 » Experimental Resultant
2Fy=(15,- 2Fy=60) (Mg Al )
Rineo = (16N, +(240) = 100N | | . Theorefical Resultant
s N 220 i el
= =1 &Y o
hu‘“*“_tanl(IFx) J U (Magnitude = __%, Direction = _ %)) ‘
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DATE L

[CONCURRENT FORCE SYSTEM GRAPHICAL GUIDE EXPERIVENT

NO.

OBJECTIVE: To determine the resultant of a concurrent force system
graphically.

D)) VECTOR SYSTEM & FUNDAMENTALS ) (2) GRAPHICAL PREPARATION & FUNDAMENTALS

Vectors DEFINE
i o Fa=12N CONCURRENT
NG =150° VECTORS

IDENTIFY KEY

Concurrent . YALUES
Point 0 F,=10N PREPARE
Vo= GRAPHICAL
Fo=12N “-Magnitude  DATA
8,=150° & Angle /93\ NOTE
F=15N 2/ MEASUREMENT
8, =60 UNITS

@) 0BSERVATIONS & DATA COLLECTION) () KEV CONCEPTS & THEORIES )

Step 2a: SELECT an appropriate
vector scale (e.g., 1cm =2 N).

Brs i Step 2b: PREPARE graph paper and
drawing tools (Ruler, Protractor).

& Step 2c: SET concurrent point ‘0’ on
<> the graph paper.

I:; Step 2d: RECORD scale and initial
vector data.

MEASURE- ! VECTOR ADDITION VECTOR
$.No, | PEARATUS (PARMETERS en To01 |oseRvaTions '\ -t ®THEURY @sumhmon
UEn RIS | -y
S.No. g;ﬁ'} Mag (N) |Angle (8°) Text for data Fy , F, :R |-
Generic P
1 Force 10 0 | Description| — F,
2 | Gme | 15 | 60 [oescrition| — || (@ PARALLELOGRAM ) RESULTANT R
3 | Generc |42 | 150 |Description| —
4 - — — | Description| —
Experimental Resultant — - _
Theoretical Resultant — - -

() DATAPROCESSING &RESULTS ) .

N (PARALLELOGRAM PLOT |  * Summarize key findings
\ « Explain vector function
EZ rExample: 1 * Determine system relations
§§ Resultant Mag (N) = rExperimental result
S5 Direction (8°) = « Graphically Derived Resultant
B Rresuttant = 22N (Mag =__, Angle = —}
Fa | Rresutant = 22N, Byesyant = 36°| | * Percentage Error
L x-component (Vector Units) x haresultant = 36° il | Graphical Precision (1-10) _‘
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oA/

NOD.

E’ARALLEL FORCE SYSTEM GRAPHICAL GUIDE ] exeexivew

OBJECTIVE: To determine the resultant of a parallel force system
graphically.

&) VECTOR SYSTEM & FUNDAMENTALS )i (@) CRAPHICAL PREPARATION & FUNDAVENTALS )

Vectors DEFINE Step 2a: SELECT an appropriate
: & ~ PARALLEL
AR . o ECTORS vector scale (e.g., 1 cm =2 N).
L avie IDENTIFY KEY EE' Step ?b: PREPARE graph paper and
VALUES ==Y drawing tools (Ruler, Protractor/Compass).

&p Step 2c: SET reference lines and

A * _b'
A P [ B PREPARE
A GRAPHICAL S
<> axis on the graph paper.

fg F, Magnitude -
' & Position f NOTE . initi
Conairrant W =i é Steg 2dCi I?[ECORD scale and initial
I L — CLET bin, o
@) 0BSERVATIONS & DATA COLLECTION) () KEY CONCEPTS & THEORIES )
MEASURE- RESULTANT (R VECTOR 1
S o, LT LTS s @ EelTT @ @EE%%?ON
S.No. gg?ﬂ; Mag (N) P?gm?n Text for data Fy F; F; ; Ri 'I d
|| Geerei | s 12 | Description| — VARIGNON'S MOMENT
Lol — @THEDREM ®THEORY
3 Forta 12 20 | Description| — CONCEPT - o
4 - - — | Description | — Fy‘ e F, | |
Experimental Resultant — — — /:\ L » Foios = DIANGs
Theoretical Resultant = = = M 0: Red F,
@> DATA PROCESSING & RESULTS > __________ | d being position of resultant R )
vt (RESULTANT POSITION |  * Summarize key findings
L (Varignon's Theorem) |  * Explain parallel function
2= , , *Determine system relations
SE Example: - -
=5 Resultant Mag (N) = Experimental result
= § Position (8cm) = « Graphically Derived Resultant
= Rrecuttant = 22N (Mag =__, Position=__)
:?E lqresultant = 22N| dresuilant =80° i PETCE!'ItﬂgE Eﬂ.'ﬂll'
Resultant Position x| Gyesyan = 8CM Graphical Precision (1-10)
R (Distance Units) : o3 -4

Government Polytechnic Moradabad




E.AMI'S THEOREM VERIFICATION GUIDE

ore  / /
EXPERIMENT
 No.

[OBJECTIVE: To verify Lami’s Theorem.

]

&) VECTOR SYSTEM & FUNDAMENTALS )

.) MEASUREMENT & FUNDAMENTALS

Ueptnrs

. Angles

(@8, Y)
F,

DEFINE B
CONCURRENT

VECTORS 2

ingle point)

IDENTIFY KEY i
|

VALUES {Jas 2

PREPARE
GRAPHICAL
DATA (or tabular data)

i FF,
Concurrent
Point 0

Equilibrium

for calculation) :

75 NOTE | e

2 MEASUREMENT |
UNITS Force, E}egree}u

(@) 0BSERVATIONS & DATA COLLECTION )

Step 2a: Setup concurrent forces on

i\ a force table or with spring balances.

Step 2b: Measure force magnitudes
and corresponding angles.

Step 2c: Ensure the system is in
static equilibrium (no movement).

Step 2d: RECORD initial and

| measured force data.

@) KEY CONCEPTS & THEORIES )

F’

(Calculation Units)

MEASURE- LAMI'S THEOREM EQUIL]BRIUM
EiNa. [ | ! MENT 100 (OBSERVATION el ®CUNCEPT ®FORCES
: F F.
SNo.| force ﬁ'ea} A B | text or data saI;a:sﬁs :Siiv F} EE
1 | ForceF, 120 | Description| — 14”0 &
2 |ForceF,| 15 120 |Description | — | |4&) VECTOR @ SINE LAW
- ADDITION CONCEPT
3 | ForceF, 12 120 | Description| — THEORY
4 | ForceF; 12 120 | Description| — //}\\
Experimental Resultant — — — E
Theoretical Resultant — - — smA smB SmC
@& ) DATA PROCESSING & RESULTS ) )
Y EERprreny [ LAMI'S THEOREM PLOT | -Summarize keyfindings
o Y hR * Explain theorem function
Sw| sinG / ,‘Emmple_ = * Determine ratio relations
B3 LT, | RatioMag (Wsin) = Ratio | [ Experimental result
=5 R F Mag (sin) siny | | *Graphically Derived Ratio
E N Ry=R;=Rs= (Mag=__, Ratio=__)
= F, SIng; R = _ 2N _ 22N _ 22N » Percentage Error
, » | resullant ™ ging ~ sinB  siny e
Ratios x | RatiOcaicuiated = 156 J | Verification Error (1-10)
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DATE j /
JIB CRANE FORCES EXPERIMENT GUIDE jewerment
| NO.
[OBJECTIVE: To study forces in various members of a Jib crane. T
D)) VECTOR SYSTEM & FUNDAMENTALS ! (@) MEASUREMENT & FUNDAMENTALS)
Vectors Grane DEFINE | as, Step 2a: Set up the Jib crane
L AFy, ~Members CONCURRENT | /T apparatus securely on a table.
~A ¢ .- Tie-rod vEcmBl%ienmﬂt}i . :
ré Jib < IDENTIFY KEY | @é@ Step 2b: Identify and check spring
ABL= — 1AB “&%H&?n‘ﬂiﬂﬁm}‘ ¢3¢ balances for zero error.
S (Frierod | F @5 PREPARE | Step 2c: Attach different loads to the
T FPust Ll Eﬂ?ﬂlﬂgm ol load hanger and measure forces in
T hanger LR 2 Sarcalculalmn}j - members (e.g., tie-rod).
Concurent ™ Magnitude & MEASUREMENT| [z=] Step 2d: RECORD initial and measured
Points & Angles UNITS e, g} (== force data from spring balances.
@) 0BSERVATIONS & DATA COLLECTION) () KEY CONCEPTS & THEORIES )
EASURE- T L
S.No. “ﬁﬁ?s i ":,‘:‘:l‘nfgns :E:;'Ernnm OBSERVATIONS lﬂ:% ®¥5£I:EU%E|'MDI"0H®PARM EEOGRAM]
S.No. |Jib Crane | Jectortd | A" i | et for data : % %
1 | Tie-rod 10 45 | Description| — b
2 Jib 15 60 |Description | — VARIGNON'S FORCE
' wap fﬂn @THEUHEM ®RESULUTIDH
3 Post 12 90 | Description| — CONCEPT CONCEPT
4 — — — | Description| — Frerd
Experimental Resultant — - - 2F
Theoretical Resultant — - -
@& ) DATA PROCESSING & RESULTS ) e
vyt ~{JIB CRANE FORCES PLOT] * Summarize key findings
* Explain force function
=50 , 5 *Determine system relatlons
cse| Example:
E?_ SF, (N) = F, cos 8, = 5F, cos 45 Experlmental result
S (A
%g - =F, cos 45+F,cos 60+ F;cos 90| | * Graphically Derived Resultant
S " Force Verification| ZFy (N) = 2F;sin 6; (Mag=__, Angle=__)
Fi_ (Vector Addition) | =F, cos 45 + F,sin 8, 3F,= 15.6N | | * Percentage Error
: - t x | R=+/SF2+3Fz2=15. Force Precision (1-10
I (‘ﬁ?rpﬁgﬁg} x |R=yIF2+¥F2=156N | | (1-10) 4
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DATE )l ¥

[SIMPLY SUPPORTED BEAM REACTIONS GUIDE / exeexmet

| NO.

[OBJECTIVE: To determine force reactions for a simply supported beamE

D)) BEAM SYSTEM & FUNDAMENTALS ) | (€2)) MEASUREMENT & FUNDAMENTALS)

Vectors Beam DEFINE SIMPLY; a8 Step 2a: Setup the beam securely on
WL SUPPORTED | ﬁ supports A and B.
,l . _-Loads BEAM G pom) | .
- Beam {____ IDENTIFY KEY | @g@ Step 2b: Setup point loads Fy, F,
Mag. & ! icti iti
i RO w VALUES s 8 1 $3¥ etc., at distinct positions.
T Nl T FRDARS i Step 2c: Attach load measurement
Reaction | | - Supp'm o tools (e.g., spring balances at
Forces Ry ./ NUTE weacuaion| -~ sUpports A and B).
Concurrent “ Magnitude .MEASUREMEHT' =] Step 2d: RECORD initial and measured
g ____-f‘i_‘B*_”gfs;u____‘l!"'E‘FE’EE}_*”EET]' =] load datgtrom scales. =
@) oBseRvATIONS & DATA COLLECTION)  (ZJ)) KEY CONCEPTS & THEORIES )
MEASURE- FORCE MOMENT |
BiNa. [ | TR ey Qnesuwmu L
e p— Fy M l':z M,
S.No.| Beam [;{gfgﬁgg | 298 % | Text for data _Fiy (—“
1 Force 10 20 | Description| — F,
2 | Force | 15 40 | Description | — VARIGNON'S STATIC
s @THEUHEM @EQUILIBRIUM
3 — — — | Description| — F, Concurrent/
i ! moments 2h=0
4 — — — | Description| — 7 o 2F,=0
Experimental Resultant — - — “’ad{ A F10r|1:1genls IM,=0 !
Theoretical Resultant = = =i around 'A
F'.E arouend

”

-

&) DATA PROCESSING &RESULTS )

vt (MOMENT CALCULATION) * Summarize key findings
2% | Graphical Construction A | * Explain beam function
S , y * Determine support reactmns
= Example:
T L > | 5F, (N)= ZF =Ry + Ry =F, +F,  Experimental result
- h B w IR: uB Ratios Rgy, Rga * Reg = 22N » Graphically Derived Reactions
5= alculate k. P
1 £8 construction | EMa (N'm)=5(Fd)=Ry-dg | [ (Mag=__, Ratio=__)
- oc (Ratio Units) | =F,+d, +F,'d,, RgRees = 15.6Nm | | * Percentage Error
Normalized Load/Moment x | Ratios Rati0,gcyseq = 15.6 Reaction Precision (1-10) |°
k {Hatiu Uni tS] L calculated J L ( ) ﬁ
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DATE 7

EXPERIMENT
NO.

7

[FRICTION COEFFICIENT EXPERIMENT GUIDE,

To determine the coefficient of friction for motion on
horizontal and inclined plane.

'OBJECTIVE:

D) FRICTION SYSTEM & FUNDAMENTALS) (€))) MEASUREMENT & FUNDAMENTALS )

Normal

N

Block on

DEFINE

Reaction
Plane.

fo 7| m

o
-

N

T _~ Reaction

Static vs.
TYPES (et

IDENTIFY KEV |
VALUES (Mass, i

; FRICTION |
ﬂpplaed Pull !

Angles)
PREPARE

TABULAR j
DATA lorgraphici data

for caiculation) 1

Block on
Inclined
> Plane

. W=mg
Friction

|
&7, NOTE -

Block on @ MEASUREMENT!
Inclined Plane UNITS (Force, Deg:en]i

i o i . W g, Sy T, s Ot B

Concurrent
Points

e e

(€)Y OBSERVATIONS & DATA COLLEGTION )

=
n

] Step 2d: RECORD initial and measured
| force or angle data.

Y Sy L e P R p——

Step 2a: Set up the horizontal or
inclined plane apparatus.

Step 2b: Setup point loads F, or
increment angle 6, etc., o initiate motion.

Step 2c¢: Attach load measurement
tools (e.g., spring balances or load
cells).

D) KEY CONCEPTS & THEORIES )

P VISR
STUDIED

USED

Distance |
(cm)

APPARATUS
NAME.

UNCKRT-
AINNES;

OBSERVATIONS

Text for data

T Friction |
Plane

Generic Force
{Pull on Horizental)

Generic Force
{Pull on Horizontal)

Generic Angle
{on inclined)

Generic Angle
{on inclined)

Experimental Resultant
Theoretical Resultant

&)} DATA PROCESSING &

Normal Force
(N) Friction (f,)

10
15

— —

Description

12
16

Description

Initial
slippage
Initial
slippage

Distance 8 (°)

Distance 8 (°)

RESULTS )

@ FORCES @ FRICTION
RESOLUTION THEORY

f
F1 fs | lj:ﬁ
N

&) INCLINED PLANE (§g)) STATIC
EQUILIBRIUM FRICTION LAW

f,=uN

N Concurrent/
moments

fs=pN

”

I ’

MOMENT CALCULATION|
Graphical Construction A |

» Summarize key findings
* Explain friction types

H=tan(a) Example:

2Fy (N)=F-f,=0,

Friction Force
(f; in Force Units) <

.

X

Normal Force

Ratios with illustrative values.
Healoutated = tan(ay) re ratios

Calculated construction ratio.

Calculated ratio value value value
| All calculation example are illustrative, )

L * Determine friction coefficients

Result Summary

» Graphically Derived ! (Horizontal) = _
* Inclinometer-Derived y (inclined) = _
* Percentage Error

(N in Force Units)

« Friction Coefficient Precision (1-10))°

A
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DATE /
GEOMETRICAL PLANE FIGURE CENTROID GUIDE j exeermens
.
| . To determine the centroid of various geometrical
(OBJECTIVE: plane figures.
D) CENTROID SYSTEM & FUNDAMENTALS)) (@) MEASUREMENT & FUNDAMENTALS)
,, Tangle Rectangle DEFINE PLANE:HQ Step 2a: Setup the figure's
N ! FIGURES dlmensmns(b h, r, etc.).
.r_ 5 h C r?tgﬂlgle etc.) |
E}}\\f J'//b ; IDENTIFY KEY | G:FF‘ Step 2b: Measure key length
7 Georatic '\ ““,&é{&,ﬁ‘ﬁjﬁ? )' =5 dimensions on physical samples.
(" \c*\ Center x_Reference @) PREPARE | == Step 2c: Attach area calculation tools
I i TABULAR DATA 4] 4 (e.g., area formulas for basic
Yo - foronmpasuehgures}l f|gures)
ek r,g;gmm. 2] Step 2d: RECORD initial and measured
_Semiircle__Composite L'shape UNITSwwn o} &=) leNngthdata.
@ ) oBsERvaTIONS & DATA CoLLECTION) () KEY CONCEPTS & THEORIES )
MEASURE- CENTROID COMPOSITE |
S No. [APPARATUS P“:#L“m‘{;“lmﬂm jogsavarions| PR | @PRmmgLE &S
e T L] e Bl u
S:No. opmﬂeengi%cumvdll[mr_‘?ﬂ:] '&,H"JCE Text for data y }:ﬁectmtg;?é]ibi
1| imenson | 10 [ = | — [Description | — ftom moments.
2 |poeneic |45 | — [ — |Description| — AREA L‘ENTRDIDAL
meneion : r— ®FORMULAS ®LDCATION
3 eq-:'n]f !rrtslinguge il = Distance 6 (°) | siippage g
= Initial /\1 = o _ Xa-Ys
o e — | Distance 8 () | gippage r L Ry
Experimental Resultant — — — Triangle Rectalnglc:u%x2 :
Theoretical Resultant — = = @C‘ o = Xc-Yo
Ircle = = Yo X
N C™ N
@) DATA PROCESSING & RESULTS >~ _
4  Composite Figure ( ) i indi -
Y1 ACantroidal location MOMENT CALCULATION EurTma”T‘E kE%,:‘ findings
S% 5 _ Graphical Construction | °EXP'ail plane 1igures
S | T \ ¢ Determine centroid location
"E?d Yo . 1 -'73-',5 TAX (cm?) = ZAX, = A X+ AgX Experlmental result
S S ycI Eapas ;\rith i||ustra;{vefvalues » Graphically Derived
8L /7 Lix dllos 10 COMposite Nig: Centroid (Mag=__, Ratio=_)
o) I Ratio Mag = 22cm® :
__EU X » | Calculated Centroid ratio value Percen!age E"“_', |
% Normalized Area  x | Calculated construction ratio.| | « Centroidal Precision (1-10)F° § -
k (Ratio Units) ; ;}‘

(e

L2



