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OBJECTIVES

~ Science center is o learning environment which aims to increase positive attitudes towards
~ science by hands on experiment. The mission of the environment is to develop basic skill for
= science and keep in interest alive .Also educational tour have following aspect as-
1. Effective Learning
~ Learning is the process of acquiring new knowledge or modifying the existing knowledge,

. behaviors, skills, values, or preferences. Learning is more effective when it comes through

~ experiences. Using the knowledge acquired to gain an understanding of programs, policies,
. services and procedures that impact society’s systems
- 2. Personal Development
Educational Tour offers the perfect informal setup for discussion, dialogues and
experiences which helps in developing various life-skills, such as team building, time
management etc. to enhance one’s reach and impact in society. To focus on self-awareness in
personal as well as a professional context.
3. Deepen Social and Historical Knowledge
~ Educational tour exposes students to different lifestyles, places, people and era. When on
. educational tour students broaden the understanding of every aspect of the place and its
people. Students gain first hand experiences and which allows teachers to expand the topic
which is not possible during the normal class.

4. Develop Critical Thinking
There are several studies suggest that educational tour stimulates student’s reasoning skills.

- 5. Respect for Culture
 When students travel to different geographies they are exposed to ideas, customs and social
behavior of other societies. This may be through various experiences like Homestay Style of
Trekking or participating in community work in different geographies. These activities make
students to able to indulge in culturally different situations, and dealing with them
appropriately.
6. Enhances Perspective
To have a better understanding of issues related to socio-economic factors, poverty, substance

abuse, interpersonal relationships, community violence, social injustice, mental health problems
etc. Gaining access to appropriate resources to deal with such issues.

7. Effective Communication

To develop communication skills to effectively participate in society’s aspects and con tribute for
the betterment of individuals. Few other benefits are to focus on all kinds of practice skills
related to the destination for the field trip. Using these skills for the upliftment of members in
society. To integrate multiple social work practices and theories to apply general knowledge in
different situations. With an understanding of these educational tour objectives, it becomes
easier for students to focus on learning experiences in field tours. It allows them to have an
understonding about the importance of educational tours and their benefits.
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Events and Activities R

On the 14" September, 2019, students of the Regional Institute of Education in the
branch B.Ed(Sc) I" Semester accompanied by Mr.Amlesh Kumar went to a trip to
the Regional Science Centre, which is located at Acharya vihar,on the Pandit
Jawaharlal Nehru Marg at Bhubaneswar,Odisha..It is well connected to the city
and it took nearly 15 to 20 minutes to reach the Museum. The Museum is open to
visitors from 10 am to 7 pm in summers whereas in winters it is open from 10 am
to 6 pm.This science center is spread over an undulated land scape of an area of 8
acres .it houses as many as 84 interactive exhibits which is include exotic plants
and gardens of cactus that hold a number of cacti species. The interactive exhibits
enable tourists to actively participate in the learning process of discovering the
under lying principles on which these exhibits function.

There is a mathematics gallery in the science center that aims at unraveling the
magical world of mathematics and it applications in daily life. This gallery also
inculcates awareness among tourist about the contribution of the Indian
mathematicians during the Vedic period.

The motion gallery of the science center enlightens the tourists about the various
concepts of motion and it’s all pervading effect on the universe..The numerous
interactive exhibits show cased in this section depict the motion of various entities
ranging from molecules to the celestial planetary motion.

The most interesting section of the museum is the gallery of the fun sciences .Both
the Kids were highly elated on interactive with the exhibits of this gallery. Its show
cases exhibits such as the vortex, jumping disc, antigravity mirrors and many other
such fun elements. the regional science center provides a very interactive learning
experience to the visitors to gain knowledge by actually experiencing the
phenomenon and discovering that why things happened the way they do.

At the Regional Science Centre, students were taught about the motion
through its show cases exhibits. Students also watched mathematics gallery
through it show cases exhibits. After watching the Motion gallery and
Mathematics gallery, we all students and our teachers went to saw 3D
picture. They showed us 30 min of two short video.
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CONVERSION OF MOTION

Related Theory

When a body changes its position with respect to the surrounding objects, it is said to be in motion.
Motion of a body may fall within the category of any one of the following types:

1. Rectlinear Motion. 2. Curvilinear motion. 3.Rotary motion or circular motion

Body moves along straight-line is called rectilinear motion.

Body moves along curved line is called curvilinear motion.

Body moves along a circular path is called rotary or circular motion.

By help of mechanical device motion can be converted from one state to another state.

© Newton's 1st Law The first law of motion sates that an object will not change its speed or

direction unless an unbalanced force (a force which is distant from the reference point) affects it.

... Examples of Newton's 1st Law If you slide a hockey puck on ice, eventually it will stop,
because of friction on the ice.

E 1S OBJECT WILL
NEVER MOVE
] . Newton's first law of motion, also known as the law of
— inertia, states that an object at rest will stay at rest and an
o ITH NO OUTSIDE FORCES i - o 2 .
" f'é'vse T Ry object in motion will stay in motion with the same speed and

0 . direction unless acted upon by unbalanced force.
B sl ———

OBSERVATION.-In my observation | found that all display is an example of Newton's 1% Law of
Motion is ubiquitous in everyday life.
APPLICATION: - Basketball player. Airplane, Car rest or in motion.

Conclusion: An object will move in a straight line or a given direction at constant speed unless or
until another force acts upon the object, causing a change in speed and or direction.
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Newton's second law of motion pertains to the behavior of objects for which all existing
forces are not balanced

*  The second law states that the acceleration of an object is
THE MORE FORCE... dependent upon two variables - the rjet force acting upon
THE MORE ACCELERAYION  the opject and the mass of the object. The acceleration of
- @— an object depends directly upon the net force acting upon
: : the object, and inversely upon the mass of the object. As
the force acting upon an object is increased, the acceleration of the object is increased. As the
mass of an object is increased, the acceleration of the object is decreased.

OBSERVATION -In my observation | found that all display is an example of Newton's 2" Law of
Motion is ubiquitous in everyday life.
APPLICATION: - airplane, solid rocket engine etc

Conclusion:-Newton's 2'° Law provides the explanation for the behavior of objects upon which
the forces do not balance. The law states that unbalanced forces cause objects to accelerate
with an acceleration that is directly proportional to the net force and inversely proportional to the

Mass.

These two forces are called action and reaction forces and are the subject of Newton's third
law of motion.

= Newton's third law is: For every action, there is an equal and opposite reaction. The
statement means that in every interaction, there is a pair of forces acting on the two interacting

objects.

Observation: - In my observation | found that all display is an example of Newton's 3™ Law of

Motion is ubiquitous in everyday life.
Application: - Rocket and other projectile device Gas Balloon, walking on ground
Conclusion:-1. Newton's third law is probably the most famous of his Law
2. The third Law at first seems simple, but is a very important
3 Every time we Interact with our surroundings we feel the third Law
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RELATED THEORY ?|

Q| Crank: A side link which revolves relative to the frame is called a crank. ¢
< Rocker:- Any link which dogs not revolve is called a rocker. Crank-rocker ;
mecha‘msm: fr_: a four bar linkage, if the shorter side link revolves and the other one 4

~ B rocks (i.e., oscillates), it is called a crank-rocker mechanism. ¢l
M ! ?EII

In crank-rocker mechanisms the rocker oscillates between two limiting angles (In >‘

general, the crank is the input and rocker is the output). The positions of {

the mechanism when the rocker is at a limit position are called the dead-centre f;i

positions of the four-bar. o

" Crank-Rocker §|I
. {
Crank Rocker: AB rotates 360* (crank) and AD s tre rocher 3

2 'l
il

d

- Grasholf's Law /|
4

- . gl
L35 cm :i'

- Lam3 em 1
LeL2<13eid .,i

3
- : (!
e B gil

E 3 OBSERVATION: - Machines and mechanisms are used wherever it is necessary to Al
- replace human work. Many machines require devices that should exhibit certain sii
movements prescribed by technology of working processes. By choosing proper link \

lengths and coupler point location, useful curves can be found, which were formalized i}?!

by applying geometry to the analysis and synthesis of machines. i

G

APPLICATION: - engines, machine tools, agricultural machineries, packaging and \|
automatic machineries, i
CONCLUSIONS |

lUse of simulations helps to deepen and broaden understanding of mechanical linkages gl

and, specifically, Grashoff’s law, by changing the length of links, users observe the different
configuration of the mechanisms. Prepared simulations may be very useful to help the less gified il

students to better understand kinematic problems of mechanisms. (l

(l
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QUICK RETURN MECHANISM

A quick return mechanism is an apparatus to ' ' ion in whi
; : produce a reciprocating motion in which
the time taken for travel in return stroke is less than in the forward stro%e. It is driven by

a circular motion source (typically a motor of some sort) and uses ' :
three turning pairs and a sliding pair. ) a system of links with

Quick return is @ common feature of tools in which the action is performed in only one

direction of the stmkef, such as shapers and powered saws, because it allows less time
to be spent on returning the tool to its initial position.

Retiun S woke
(small are o it tanee )

OBSERVATION:A quick return mechanism is a mechanism that converts
rotary motion into reciprocating motion at different rate for its two strokes.when
the time required for the working stroke is greater than that of the return
stroke,it is a quick return mechanism.It yields a significant improvement in
machineing productivity.

APPLICATION: Quick return mechanisms are found throughout the engineering
industry in different machines:

« Shaper

« Screw press

« Power-driven saw

« Mechanical actuator
« revolver mechanisms

CONCLUSIONS:

It is confirmed that quick return motion may increase the efficiency of the
machine tool because it can reduce the rotation angle for the ret-um str:oke.lt s
evident that experiment met the objective in order to study the kinemetic

motion of the slider in its path.
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TIMING GEAR

Timing Gear is a component of an internal combustion engine which is connected by a
chain, gears, or a belt to the crankshaft on one end and the camshaft on the other. It is
marked with tiny increments all around its perimeter which correspond to degrees of
timing from the straight-up timing position of the camshaft and crankshaft. These marks
assist the individual who is tuning up the engine to set the timing to the determined
optimal timing degrees of the camshaft and engine designers

OBSERVATION:/In my observation | found that the gear train with two to one
reduction through which the crankshaft drives the camshaft and thus controls valve
timing in a four stroke cycle internal combustion engine.

APPLICATION- Timing gear are used on Otto cycle or 4 stroke engines and the
purpose s to open the inlet valve/s at the end of the power stroke close them at the end
of the exhaust strok. Timing gears are any gears sized so that one gear is in a certain
position relative to the other gear at particular intervals. While timing gears are used in many
mechanical devices the term is most often used in car engines

CONCLUSION:It has excellent excel in the control and regulation systems still
standing before them a wide field or application. It has slippage less torque and

motion.
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Slider-crank mechanism 6

stider-crank mechanism. Slider-crank mechanism, arrangement of mechanical parts
designed to convert straight-line motion to rotary motion, as in a reciprocating piston engine, or
fo convert rotary motion to straight-line motion, as in a reciprocating piston pump.

Working of crank mechanism :
A crank is.an arm attached at a right angle to a rotating shaft by which reciprocating motion is imparted
to or received from the shaft. It is used to convert circular motion into reciprocating motion, or vice
versa. ... Attached to the end of the crank by a pivot is a rod, usually called a connecting rod (conrod).

There are many but the most common few are :
Hand pump

Rotary or Reciprocating Engine

Oldham's coupling

Elliptical trammel etc.

SCOTCH YOK MECHANISIM

The Scotch Yoke (also known as slotted link mechanism/) is a reciprocating motion mechanism,
converting the linear motion of a slider into rotational motion, or vice versa. The piston or other
reciprocating part is directly coupled to a sliding yoke with a slot that engages a pin on the rotating
part. The location of the piston versus time is simple harmonic motion, i.e., a sine wave having
constant amplitude and constant frequency, given a constant rotational speed.

OBSERVATION:In my observation I found that scotch yok mechanism is a simple
mechanism,the rotary motion of pin convert into linear motion.

APPLICATION:It is used to help of making double hack jaw,reciprocating pump, beam
engine and two make toys

CONCLUSION: The scotch mechanism convert the linear motion of a slider into a
rotational motion,or vice versd.

RACK AND PINION:

A rack and pinion is a type of linear actuator that comprises a circular gg_g;(ﬂreg’nion)_ e:ngw'ng a
linear gear (the rack), which operate to translate rotational motion into fme_ar moboq. Dnving the
pinion into rotation causes the rack to be driven linearly. Dnving the rack linearty will cause the

pinion to be driven into a rotation.

APPLICATION., in a rack railway, the rotation of a pinion mounted on a locomotive or

a railcar engages a rack between the rails and forces a train up a steep slope.

A generating rack is a rack outline used to indicate tooth details and dimensions for the design

of a generating tool, such as a hob or a gear shaper cutter,™
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RECIPROCATING MOTION
. 7

 JR . .
Re ‘,”" ”‘;”}”.‘-»‘ motion also called reciprocation, is a repetitiv d d

md forth linear The pis e tiive up and dow -
u[ sl ear  motion. The piston moves in a reciprocating ::amm whi”h (:r . d
mto clrcuiar mao sranksl : i : . ' cn IS conve

. the crankshafi, which ultimately propels the vehi i
other useful work. propels the vehicle or does

g o » % 3 sy Eirv !
OBSERVATION: A depicts a mechanism utilized as a system that converts the
reciprocating  linear motion of an automobile engine into rotary motion | B

APPLICATION: f.m_mr afr:ve.v an assembles  for winding, spooling reciprocating
positioning and indexing  linear motion. Eliminate complex control system from !ﬁ:iear

application.
MOTION IS RELATIVE:

The statement that motion is relative is an important concept in physics. The meaning behind

.t is that the motion of an object is relative to either the frame of reference of the

this stateme
observer. or to another distinct frame of reference. This is important because the observed
ence it is being observed from.

motion may appear different depending on which frame of refer
Because of this, relative velocity must be used to explain movement within a certain frame of
reference. An example of this would be a person riding on a bus who we will call Bob. People on
the bus observing Bob sitting in his seal, would observe that Bob is not be moving relative to the
movement of the bus. However, these same people can observe that Bob is moving relative to an

object located outside the bus.

# Examples are:-
server in one of the car will

#7If two cars are mo ving with
observe that the other car is stationary with respect to his car. .
moving with very high

¥ two trains crosses each other. it seems to be that the other train is ¢ _
velocity. This is due to the relative sum of the velocity of the observer train and

the other train.

same velocity paraliel to each other. The ob

velocity which is the

OBSERVATION: +
Basically we know we areé rest on the earth bul 1 found that all objects are moving

around
motion is the calculation of the motion of an object with regard to

CONCLUSION: Relative
some other moving object

carth but is the velocity of the
in a static state.

not calculated with reference 10 .I.he
object asif " were

Thus the motion IS
10 the other moving

abject In reference
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Kepler’s laws of planetary motion: T

vepler's three laws of planetary motion can be stated as follows:
(1) All plonets move about the Sun in elliptical orbits, having the Sun as one of the foci
2) A radius vector joining any planet to the Sun sweeps out equal areas in equal !eng;hs of time

The squares of the sidereal periods (of revolution) of the planets are directly proportional to the
-ybes of their mean distances from the Sun.
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Kepler's laws of planetary motion
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Kepler's laws of planetary motion

Thard law

of the sidereal periods (P)
wre directly ¢

thew mean distances (d)
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Kepler's second law:- Kepler's second law of planetary motion A radius vector joining any planet to the
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Kepler's third law :-Kepler's third law of planetary motion. The squares of the sidereal
penods (P) of the planets are directly [)f()p()f“()”af to the cubes of their mean distances
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Projectile refers to an object that is in flight after being thrown or projected. In a projectile
motion, the only acceleration acting is in the vertical direction which is acceleration due to ¥
gravity (8)- Equation of motion, therefore, can be applied separately in X-axis and Y-axis e |
the unknown parameters,

v
o i
Projectile Motion |
i

g

L7
Some examples of Projectile Motion are Football, A baseball, A cricket ball, or any (
other object. The projectile motion consists of two parts — one is the horizontal motion

of no acceleration and the other vertical motion of constant acceleration due to gravity. i
The projectile motion is always in the formofa oo
as: y=ax + bx’

bola which is represented (]







