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COLLEGE VISION AND MISSION

Vision:

To develop human resources for sustainable industrial and societal growth
through excellence in technical education and research.

Mission:

1. To impart quality technical education at UG, PG and PhD levels through good
academic support facilities.

2. To provide an environment conducive to innovation and creativity, group work and
entrepreneurial leadership.

3. To develop a system for effective interactions among industries, academia, alumni
and other stakeholders.

4. To provide a platform for need-based research with special focus on regional
development.

DEPARTMENT VISION AND MISSION

Vision:

To emerge as a centre of excellence in mechanical engineering and maintain it
through continuous effective teaching-learning process and need-based research.

Mission:
M1: To adopt effective teaching-learning processes to build students capacity and
enhance their skills.

M2: To nurture the students to adapt to the changing needs in academic and industrial
aspirations.

M3: To develop professionals to meet industrial and societal challenges.

M4: To motivate students for entrepreneurial ventures for nation-building.
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Program Outcomes (POs)

Engineering graduates will be able to:

1.

10.

11.

12.

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex
engineering problems.

Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member
or leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.
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Programme Educational Objectives (PEQOs)

The Programme Educational Objectives of Department of Mechanical Engineering are given
below:

PEO1: Gain basic domain knowledge, expertise and self-confidence for employment,
advanced studies, R&D, entrepreneurial ventures activities, and facing
challenges in professional life.

PEO2: Develop, improve and maintain effective domain based systems, tools and
techniques that socioeconomically feasible and acceptable and transfer those
technologies/developments for improving quality of life.

PEO3: Demonstrate professionalism through effective communication skill, ethical
and societal commitment, team spirit, leadership quality and get involved in
life-long learning to realize career and organisational goal and participate in
nation building.

Program Specific Outcomes (PSOs)

The programme specific outcomes of Department of Mechanical Engineering are given
below:

PSO1: Capable to establish a career in Mechanical and interdisciplinary areas with
the commitment to the society and the nation.

PSO2: Graduates will be armed with engineering principles, analysing tools and
techniques and creative ideas to analyse, interpret and improve mechanical
engineering systems.

Course Outcomes (COs)

At the end of the course, the student will be able to:

Verify law of Force Polygon and law of Moments using Force Polygon and bell
CO1 | crank lever apparatus and also study Parallel Force apparatus. (Simply supported

type).

CO2 | Determine mechanical advantage, Velocity ratio and efficiency of a screw jack.

CO3 | Evaluate co-efficient of friction between trolley (slider) and an inclined plane.

Mapping of COs with POs:

COs | PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
co1l| 3 3 1 2 1 1 1
coz| 3 2 1 1 1 1 1 1
Co3| 3 2 1 1 1 1
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Experiment No. 1

TITLE: Law of Polygon of Forces

OBJECTIVE:

To verify the law of polygon of forces for a numbers of coplanar forces in equilibrium.

Frictionless
Pulley (4 in no.)

<€— Light inextensible
string

Point of
Concurrency

—— White Paper

—— Wooden Board

é‘- Weight Pan
(4 in no.)

Stand

Figure 1.1: Labeled diagram of the apparatus

THEORY:

The Law of Polygon of Forces states that — if any number of coplanar concurrent
forces can be represented in magnitude and direction by the sides of a polygon taken in
order; then their resultant will be represented by the closing side of the polygon taken in
opposite order”.

Also, if the forces form a closed polygon, then the system is in equilibrium. Fig. 1.2
and 1.3 shows a system of five forces F;, F,, F5, F; and Fs. The forces are forming a closed
polygon in the first figure, hence they are in equilibrium. In the second figure, the system is
not in equilibrium, and the closing side, shown by dotted line, denotes the Resultant (R) of
the force system.
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Figure 1.4: Experimental setup in the lab
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PROCEDURE:

1. Set up the apparatus provided after measuring and recording the weights of the pans.

2. Put different weights on the pan (W1, W3, W5, W, and W5s) and let the system come to rest
and then note their values.

3. Now, fix a sheet of paper on the drawing board and mark the central point (point where the
strings meet and the directions of the string with pencil.

4. Remove the paper from the drawing board and draw the lines of actions of the forces.

5. Draw the force polygon by representing Wi, W, W3, W4 and W5 in magnitude and
direction.

6. The polygon may not be closed. The error (unclosed distance of the polygon) is due to error
in experimentation and the friction in various moving parts.

7. Repeat the procedure 4 times and complete the experiment.

DATA PROVIDED:

The weight of the Pan = 46.649 gm

TABULATION OF RESULTS:

Observation Weights in different pans (gm) Resultant (Error) (gm)
Number Analytical | Graphical
Wi W2 Ws Wi Method Method
1
2
3
4

CALCULATIONS:

For each observation, first do the Analytical Calculation, and then find the result using
Graphical Method. For graphical method, draw one Space Diagram and one Vector Diagram.
Do mention the Scale for the Vector Diagram. Do attach the Sheet of Paper, on which the
experiment is performed, with this journal.
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Observation — 1
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Observation — 2
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Observation — 3
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Observation — 4
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Exp. No. 1 Title: Law of Polygon of Forces

Name of Student:

Roll No.:

Date of Experiment:

Date of Submission:

Signature of Teacher
with Date of Check

SEAL
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Experiment No. 2

TITLE: Parallel Forces Apparatus

OBJECTIVE:

(1) To show experimentally the inverse relationship between reactive forces at support and the
distance of the point of application of loads from supports.

(2) To find the reactive forces at the supports using:

(a) Experimentally, (b) Analytical method

4 o [Enlarged 1| 2]3[[4]5[[e]7]s Simple
View S t
uppor
—13 1 ]
12 5 Load J=— Graduated Scale (Ib)
Hanger for Reaction Force
—11 3
10 4 Loads (7b)
I N\ AAAAA
7 7] Base
N/ S (-
Figure 2.1: Labeled diagram of Parallel Force Apparatus
THEORY:

The system is in equilibrium. So we can apply conditions of equilibrium are given as:

(1) Sum of Moment of all forces about any support (a or b) is equals to zero [see equ. (i)].
(2) Summation of all forces in horizontal and vertical direction equals to zero [see eq. (ii) & eq.

(iii)]

Equations for the conditions of equilibrium are given as:

ZMa or Z My=0 ..oeo..... ()
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DESCRIPTION OF THE APPAPATUS:

(1) Parallel forces apparatus, (2) Different Loads (Weights) and (3) Two hangers.

Figure 2.2: Experimental setup in the lab

PROCEDURE:

(1) Set up the apparatus and note the initial readings.

(2) Put the hangers at different positions with weights (W, and W;) and note down the
readings.

(3) The difference gives the reading of the spring balance R; and R..
(4) Change the positions of the hangers and repeat the same experiment.
(5) Record the observed data in Table, the format of which is provided below.

(6) Repeat the above procedure 4 times and tabulate the result.

Jorhat Engineering College (10) Engineering Mechanics Lab



OBSERVATION TABLE:

Distance of the :
Loads from Analytical (I1b) Graphical (Ib) Observed Readings (Ib) CaICUIatE?b? eadings
w | w (inch)
Sl 1 2 . ) . . Initial Initial Final Final . )
. Reaction | Reaction | Reaction | Reaction . . . . Reaction Reaction
No. (Ib)| (Ib) Right Left at Right at Left at Right at Left Reqdlng Reading Reqdlng Readin at Right at Left
Hand Hand Right Left Right g Left
Hand Hand Hand Hand Hand Hand
Support | Support Support | Support | Support | Support Hand Hand Hand Hand Support Support
PP PP PP PP Support | Support | Support | Support PP PP
(i) (ii) (iii) (iv) (iii) — (i) | (iv) — (ii)
1
2
3
4
5
Calculation:

Jorhat Engineering College
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For each observation, first find the reaction forces at the supports by using Analytical Method and then do the Graphical Method. Do
mention Scales for each Space and Vector diagram while using graphical method. Tabulate the results in the above table.
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Observation — 1
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Observation — 2
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Observation — 3
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Observation — 4
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Observation — 5
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Exp. No. 2 Title: Parallel Force Apparatus

Name of Student:

Roll No.:

Date of Experiment:

Date of Submission:

Signature of Teacher
with Date of Check

SEAL
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Experiment No. 3
TITLE: Rolling Friction Apparatus
OBJECTIVE:

Experimental Computation of Co-Efficient of Friction between an Inclined Plane (Glass) and
Trolley (Iron).

Frictionless —
Pulley = 40
= 35
z_ 30 Light inextensible string
=25 Trolley
Pointer E— 20
Effort Pan =15
= 10 Trolley Wheel
Graduated Scale for = .
Angle of Inclination = S Inclined
= o Plane
Base ® e L Fulerum
Figure 3.1: Labeled diagram of the apparatus
THEORY:

If,

a = Angle of inclination of the plane with the
horizontal at which the trolley moves with a
minimum uniform speed up the plane.

W = Load on the slider

P = Force which pulls the trolley up with
uniform movement

R = Normal Reaction v

F = Frictional forces acting against the
movement
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From the Free Body Diagram, for equilibrium

Resolving along the plane P=uR+Wsina ............ (D)
Perpendicular to the plane R—Wcosa=0............ (2)
From (1) and (2), u=(P/Wcosa) —tana

DESCRIPTION OF APPARATUS:

(1) Inclined plane, (2) Trolley, and (3) Spirit level and Weights.

= HHALCO
\ /’I——’_’ o _____,__.———T(T’T«ACU":-— = G Sl
wo DR K .

—— u HALCO 50570

bk bladt »,

Figure 3.2: Experimental setup in the lab

PROCEDURE:

(1) Level the plane with a sprit level and set the pointer at zero.

(2) Put suitable load on the pan and adjust the angle of plane so that the trolley moves
with uniform speed up the plane.

(3) Note the value of W, P and a.

(4) Repeat the experiment for different value of W, P and a.
(5) Calculate value of p for each reading.

(6) Find the average of L.
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DATA PROVIDED
The weight of pan = 61.5 gm Weight of trolley =505gm 1 1b=453.6 gm
Note

1. Itisrequired to put the cord parallel to the plane.
2. Keep a as small as possible.
3. Avoid slipping of the trolley by proper adjustment of weights.

OBSERVATION TABLE:

Observation wW P a. Average
number (gm) (gm) (degree) H vl

1.(a)

1.(b)

2.(a)

2.(b)

3.(a)

3.(b)

Note: (a) Reading of W without weight on the slider.

(b) Reading of W with weights on the slider.
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CALCULATIONS:

Observation — 1:

Observation — 2:

Observation — 3:

Observation — 4:
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Observation — 5:

Observation — 6:

Exp. No. 3

Title: Rolling Friction Apparatus

Name of Student:

Roll No.:

Date of Experiment:

Date of Submission:

Signature of Teacher
with Date of Check

SEAL
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Experiment No. 4

TITLE: Square Threaded Screw Jack.

OBJECTIVE:

1. To determine the Velocity Ratio, Mechanical Advantage and Efficiency of a Square
Threaded Screw Jack

2. To construct the Curves showing relations of P— W, MA-W, n - W

Load Disc
Frictionless
Pulley Light
) _ inextensible
string
Effort Pan
X :fhk‘f Pulley height adjuster
- “ Square threaded bolt
Base
Figure 4.1: Labeled diagram of the apparatus (Screw Jack)
THEORY:

If x = Displacement of Effort (P)
y = Displacement of the Load (W)
Then,
1.Velocity Ratio (VR) =x/y=n(D+d)/p
Where, D = diameter of the Disc

p =pitch of the screw d =diameter of the chord
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2. Mechanical Advantage (MA)= W /P

3. Efficiency (n) = MA/VR

APPARATUS:

1. Screw Jack
2. Scale with Pan Attachment

3. Weights

Figure 4.2: Experimental setup in the lab
PROCEDURE:

1. One end of the disc is fixed by means of a pin and to the other end a scale pan is fitted.

2. Aload is placed on the disc.

3. Suitable loads are gradually put in the scale pan until the scale pan moves steadily in the
downward direction. The experiment is repeated for 6 times changing the loads (W) which is
placed on the disc.

4. Readings are to be taken for ascending and descending values of the lifting loads.

5. Plot the value in graph papers to construct the following Curves

(a) PVs.W
(b) MAVs. W
() nVs.W

Data Provided:

The weight of the Pan =50.61 g Pitch of the Screw = 0.5 cm
Diameter of the Chord = 0.5 cm Diameter of the Disc = 20.63 cm
Weight of the Disc = 4500 g
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OBSERVATION TABLE:

Observation
Number

Velocity Ratio
(VR)

Load Lifted (W)

Total Effort
Required
(P)

MA

Average of
MA

Efficiency Average of n

Ascending
N

Descending
()]

Jorhat Engineering College
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P vs. W Graph
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M.A. vs. W Graph
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1 vs. W Graph
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Exp. No. 4 Title: Square Threaded Screw Jack
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Roll No.:

Date of Experiment:

Date of Submission:

Signature of Teacher
with Date of Check

SEAL
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Experiment No. 5

TITLE: Bell Crank Lever

OBJECTIVE:

To verify the Law of Moments by using a Bell Crank Lever.

THEORY:

Principle of Moments states, ‘the algebraic sum of the moments of a system of coplanar
forces about any point in the plane is equal to the moment of the resultant force of the system
about the same point. Or the sum of all moments about any point equals to zero when the system is
in equilibrium. This principle would be verified for a bell crank lever arrangement.

A lever whose two arms form a right angle, or nearly a right angle and having its fulcrum at
the apex of the angle is referred to as a bell crank lever. These levers were originally used to
operate the bell from a long distance and hence the name. Now bell crank levers are used in

machines to convert the direction of reciprocation movement.

DESCRIPTION OF THE APPAPATUS:

(1) Bell crank lever,  (2) Hanger, (3) Weight grams

ONVH I == odvwn i

g
z
2
a
o

Figure 5.1: Experimental setup in the lab
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H?
Xy
|
0 w
W, W,
Figure 5.2

SPECIFICATIONS:

Height of vertical arm from hinge Y =30cm

Distance of first groove on horizontal arm from hinge =9.5¢cm

Distance between each grooves on horizontal arm =5cm

Weight of each hanger = 69.558 gm

X1 & X, are the distance of load W; and W, respectively from hinged point on horizontal
arm.

PROCEDURE:

1.

Arrange two hangers at arbitrary locations on the horizontal arm and note the locations x4,
and x,, of these hangers from the hinge.

. Adjust the tension in the spring connected to the vertical arm such that the arm which has

loads comes in horizontal position.

. Note the tensile force in the spring as the initial tension T; .

Hang the weights W; and W, from the hangers. This will cause the arms to tilt and the
pointers to move away from each other. Now again adjust the tension in the spring such
that that the arm which has loads comes in horizontal position.

. Note the tensile force in the spring as the final tension T .

. The tensile force T due to the application of loads on horizontal arm is equals to Ty — T; .
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7.

Therefore, to verify the principle of moments we need to take moments (3 M) of all the
external forces (which include the weights of the hangers hanging from the horizontal arm)
and the tension in the spring connected to the vertical arm about the hinge.

If the total sum is zero, verifies the law of moments since the moment of the resultant is
also zero about the hinge.

Repeat the above steps by changing the weights and their location on the horizontal arm for
two more set of observations.

SPECIMEN CALCULATIONS:

ZM(,:(W1><X1)+(W2><X2)—(T><Y)

OBSERVATION TABLE:

SI. No. Ti Wl Wg X1 Xz Y Tf T= (Tf - Ti) XM,
(N) (N) | (N) (m) (m) | (m | (N) (N) (Nm)

1

2

3
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Experiment No. 6

TITLE: Equilibrium Forces Apparatus

OBJECTIVE:

To verify theequilibrium of forces with the help of force polygon appartus.

THEORY:
The law states:

“When more than two coplanar forces acting at a point are represented in magnitude
and direction by the sides of a polygon taken in order, the closing side from the first to the
last point of the polygon represents the resultant of the force system in magnitude and
direction”.

If any number of forces acting on a particle be presented in magnitude and direction
by the side of closed polygon, taken in order they shall be in equilibrium. Converse of
polygon law of forces states that If any number of forces acting on a particle are in
equilibrium, a closed polygon can be drawn whose sides can be presents these forces both in
magnitude and direction. The converse of polygon law of forces is true in the sense that if
any number of coplaner forces acting at a point are in equilibrium if sides are drawn parallel
and if proportional to the forces then the sides will form only one closed polygon. But if the
sides are drawn only parallel and not to proportional to the forces then they can not be
represented by the sides of such polygon as any number of such polygon can be drawn.
Therfore the converse of polygon law of forces is not true in the same way as the converse of
triangle of law of forces.

(a) (b)

Figure 6.1: (a) Under equilibrium condition, (b) Under un-balanced condition
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DESCRIPTION OF THE APPARATUS:

SPECIFICATIONS:

Weight of each hanger stick = 35.28 gm

1. Force table
2. Strings

3. Weights

Figure 6.2: Experimental setup in the lab

PROCEDURE:

1.

Make the graduated disc horizontal by adjusting the screw at its base. This can be tested
with the help of spirit level.

Put a white sheet on the force table.

One end of string of fastened to small ring on the table while other end is fastened with
hanger, which is to carry weights hanging freely through a pulley. Connect other four
strings in the same manner.

Place small weights in to the different hangers. In the last hanger, place weights in such a
quantity that the small ring comes at the center of the table. Check that the ring is place
symmetrically round the axis and does not touch the axis or the plane surface of the
graduated disc to avoid any reaction on the ring.

Note the position of the one string on the disc and note also the relative positions of the
other rings.

Mark the directions of the strings by drawing straight line on the paper. Note the weight
applied on each string in each direction.

Draw the scale diagram of forces acting at point cutting the line of action of each force
proportional to the magnitude of forces.

Draw the stress diagram and verify the polygon.

Repeat the experiment three times by changing weight in hangers and angles between
them.
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PRECAUTIONS:

Pulley should be friction less.

There should not be any knot in the string.

Direction of the string should be marked carefully.

The ring should not touch the axis of the disc.

The graduated disc should be made horizontal by adjusting the screws at a base.

a bk owbdeE
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OBSERVATION TABLE:

. % Error Between
S| Weight Angle Last force E | Magnitude of E % Error °

angles
S observed from polygon | |(E — D)| % 100 | 165 — 93|
A B | C | D | & |6 |6 |°F¢, ves/o Theorem ’ o
1
2
3
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Observation — 1
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Observation — 2
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Observation — 3
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Experiment No. 7

TITLE: Sliding Friction Apparatus.

OBJECTIVE:
To determine the co-efficient of friction between the slider and the inclined plane (sliding
friction).
A )
Scale for measuring angle
FRICTION PLANE APPARATUS
Figure 7.1: Labeled diagram of the apparatus
THEORY:
If,

a = angle of inclination of the plane with the horizontal at which the slider moves with
a minimum uniform speed up the plane.

W = Load on the Slider
P = Force which pulls the slider up with uniform movement
R = Normal Reaction
F = Frictional forces acting against the movement
From free body diagram, for equilibrium
Resolving along the plane P=pR+WsIno ...coooceevrivrinnnnns 1)
Perpendicular to the plane R-Wcoso=0 .....corevrrrvrrenrrennnns (2)

From (1) and (2), i = (P/W cosa. ) — tano.
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APPARATUS:

(1) Inclined plane, (2) Slider, (3) Spirit level and (4) Weights
_i - A - | W
——— prp— o;:u=:-u:-m=.—om--n-n ".- -

Ve CNMALCO TERIET INMALCO SITRT (M MALLO M HALCO TR ONMALCH

5

Figure 7.2: Experimental setup in the lab

PROCEDURE:

(1) Level the plane with a sprit level and set the pointer at zero.

(2) Slowly add weights in the effort pan. A stage would come when the effort pan just slides
down pulling the box up the plane. Using fractional weights up to a least count of 5 gm,
find the least possible weight in the pan that causes the slider to just slide up the plane.
Note the weight in the effort pan. This is force ‘P’.

(3) Repeat the above steps 1 to 3 by changing the weights in the box for two more sets of
observations.

(4) Note the value of W, P and a.
(5) Repeat the experiment for different value of W, P and a.
(6) Calculate value of u for each reading.

(7) Find the average of p.

DATA PROVIDED:
The weight of pan = 61.5 gm

Weight of block = 351.48 gm 11b=453.6 gm
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NOTE:

1. Itisrequired to put the cord parallel to the plane.
2. Keep a as small as possible.

3. Avoid slipping of the slider by proper adjustment of weights.

OBSERVATION TABLE:

Observation w P Average
number (Unit) (Unit) o M u

1.(8)

1.(b)

2.(a)

2.(b)

3.(a)

3.(b)

NOTE:

(1) Reading of W without weight on the slider.
(2) Reading of W with weights on the slider.
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