Sarnacwatc

Lab Manual

$

MW AR AYTWATI
HEFLSE



| Strictly in accordance with the latest CBSE syllabus

Saraswati

LAB MANUAL

'SCIENCE

(Forl Class IX-First and Second Terms)

Based on CCE

R. Rangarajan
M.Sc., M.Ed.

Neena Sinha Rajesh Kumar
M.Sc., B.Ed. M.Sc., B.Ed.

New Saraswati House (India) Pvt. Ltd.
New Delhi-110002 (INDIA)



HEW SARASWATT
HOCET,
Secord Floor, MGM Towser, 15 Ansan Foad, Daryaganj, Mew Delre- 110002 (ndiad
Phome i +91-11-43886800
Fax e B1=11-438%EEEES
E-mall delbiliseseaathoms com
Wabai e | W, SR T LIS, S0
(= ] D2 100U 201 APTCIEE 0
Irrgere-Expart Lizencs Mo, 0613038753

[y Pl

= Ahmadabad [O075) 221807232 » Bengalury (B0} 26819360, 26675356

& Channai (044) 2E418631 & Deheachn $BA3TAE2E62 & Cuwaheb (D261 2467158

& Hypdarabad (040 AZE1SEEE = Jmpur (D1417] 4008073

= Jalardhar (0181) 4582600, 4643600 » Kochi (0484} 403355 » Kolkata (033) 40042314
& Lgshndyy (QBZ2N ADEISTT = Mumbe (022) 28TIP060, TATITOSD

& Patna (08125 2070403 = Bancha (005 17) Z244004

Regnm 2878

ESBN: 578-81-T335-047-%

Publighad by: Mew Soraswas House [Indial Pyt Lid,
15 Ansni Road, Daryngan, Mmw Delbi- 110002 inda)

The moral rights of the authors hawe been asserbed.

CRmarved with the Publchers

Ml righte reseteed under the Copyright et Mo part of thie publicatan may Be regeaduced,
angcribed, randmicted. dtored in & ramieeEl EvEtem oF DrENUARSY N0 BNy [ENQUA0Ee o
computer, in any form or by sy means, slectronic, mechanical, magnetc, optical, chemical,
manual, phofocopy of oifwsresss without te prior permission of the copyright owner . Any
perEch wiho doss arry unasbonsed act in relaon to this publicaton may be labla to oniminal
progacuton bl Sl clamd Tor dambged

Prinded mi: “ikas Publishing Houss Pyt. L1d, . Sahibabad (Littar Pradash)

This book is maart for sducationsl snd BEMIRD punposss. Tha suthor () of ths Book hashas
takan all reasanably Corg 10 NS Tt the Conients of te Bk 90 et vislate oy SopyTight
or athar intellaciusl property nights of any parson n sy manne whatsoayer. In tha event the
suthear (k] ik hareon Dasn unable b rack ary source and if &fry copryright ha: Baen nadvartantly
infringad, pleace naotify the publicher inwaiting for any comective action.



General Instructions

. The units specified for each term shall be assessed through both Formative and Summative assessments.

. In each term, there will be two Formative assessments each carrying 10% weightage.

. The Summative assessment in each term will carry 30% weightage.

. One Formative assessment carrying 10% weightage in each term should include hands on practicals.

. Assessment of Practical Skills through Practical Based Questions (PBQ) will carry 15% weightage of total marks
in each of the Summative assessments.

Ol = W N =

FIRST TERM COURSE STRUCTURE

UNITS MARKS
I. Matter—Its Nature and Behaviour 29
II. Organisation in Living World 18
ITI. Motion, Force and Work 30
IV. Food; Food Production 13
Total 90

FIRST TERM PRACTICALS

Practicals should be conducted alongside the concepts taught in theory classes

1. To test (a) the presence of starch in the given food sample (b) the presence of the adulterant metanil yellow in dal.
2. To prepare

(a) atrue solution of common salt, sugar and alum

(b) asuspension of soil, chalk powder and fine sand in water

(c) acolloidal solution of starch in water and egg albumin/milk in water and distinguish between these on the basis
of:

¢ transparency
« filtration criterion
 stability.

3. To prepare

(a) amixture

(b) acompound

using iron filings and sulphur powder and distinguish between these on the basis of:

(i)appearance, i.e., homogeneity and heterogeneity

(ii)behaviour towards a magnet

(iif)behaviour towards carbon disulphide as a solvent

(iv)effect of heat.
4. To carry out the following reactions and classify them as physical or chemical changes.
(a) Iron with copper sulphate solution in water

(b) Burning of magnesium in air

() Zinc with dilute sulphuric acid

(d) Heating of copper sulphate

(e) Sodium sulphate with barium chloride in the form of their solutions in water.

5. To prepare stained temporary mounts of () onion peel and (b) human cheek cells and to record observations
and draw their labelled diagrams.

6. To identify parenchyma and sclerenchyma tissues in plants, striped muscle fibres and nerve cells in animals,
from prepared slides and to draw their labelled diagrams.
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10.

. To separate the components of a mixture of sand, common salt and ammonium chloride (or camphor) by

sublimation.

. To determine the melting point of ice and the boiling point of water.
. To establish relationship between weight of a rectangular wooden block lying on a horizontal table and the

minimum force required to just move it using a spring balance.
To determine the mass percentage of water imbibed by raisins.

SECOND TERM COURSE STRUCTURE

UNITS MARKS

I. Matter—Its Nature and Behaviour 17
II. Organisation in the Living World 28
III. Motion, Force and Work 36
IV. Our Environment 1
Total 90

SECOND TERM PRACTICALS

Practicals should be conducted alongside the concepts taught in theory classes

1.
2.
3.

To verify laws of reflection of sound.

To determine the density of solid (denser than water) by using a spring balance and a measuring cylinder.
To establish the relation between the loss in weight of a solid when fully immersed in

(a) tap water

(b) strongly salty water,

with the weight of water displaced by it by taking at least two different solids.

. To observe and compare the pressure exerted by a solid iron cuboid on fine sand /wheat flour while resting on its

three different faces and to calculate the pressure exerted in the three different cases.

. To determine the velocity of a pulse propagated through a stretched string/slinky.
. To study the characteristic of Spirogyra/Agaricus, Moss/Fern, Pinus ( either with male or female cone) and an

Angiospermic plant. Draw and give two identifying features of groups they belong to.

. To observe and draw the given pictures/charts/models—earthworm, cockroach, bony fish and bird. For each

organism record
(a) one specific feature of its phylum
(b) one adaptive feature with reference to its habitat.

. To verify the law of conservation of mass in a chemical reaction.

. To study the external features of root, stem, leaf and flower of monocot and dicot plants.
10.

To study the life cycle of mosquito.



. CONTENTS...

S.No. Experiments
FIRST TERM
PHYSICS
1. MOTION

Experiment 1. To establish a relationship between the weight of a rectangular wooden block

lying on a horizontal table and the minimum force required to just move it using a spring balance.

CHEMISTRY

1.

NATURE OF MATTER—SOLUTION, SUSPENSION AND COLLOID

Experiment 1. To prepare (a) a true solution of common salt, sugar and alum (b) a suspension
of soil, chalk powder and fine sand in water (c) a colloidal of starch in water and egg
albumin/milk in water and distinguish between these on the basis of (i) transparency

(z7) filtration (ii7) stability.

. NATURE AND BEHAVIOUR—MIXTURE AND COMPOUND
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(iv) effect of heat.

. TYPES OF CHEMICAL REACTIONS
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Experiment 3. To carry out the following reactions and classify them as physical or chemical change:

(a) iron with copper sulphate solution in water (5) burning of magnesium in air (c) zinc with dilute

sulphuric acid (d) heating of copper sulphate (e) sodium sulphate with barium chloride in the form of

their solutions in water.

. SEPARATION OF THE COMPONENTS OF A MIXTURE

F-38
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Experiment 4. To separate the components of a mixture of sand, common salt and ammonium chloride

(or camphor) by sublimation.

. DETERMINATION OF MELTING POINT OF ICE AND BOILING POINT OF WATER

Experiment 5. To determine the melting point of ice and the boiling point of water.
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Experimeni“o test the presence of starch in the given samples of food materials.
Experiment 1.2 To test the presence of adulterant metanil yellow in dal.

. ORGANISATION IN THE LIVING WORLD

Experiment 2.1. To prepare stained temporary mount of onion peel and to record observations
and draw its labelled diagram.
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Experiment 3.1. To identify different types of plant tissues from prepared slides and draw their

labelled diagrams. F-78
Experiment 3.2. To identify different types of animal tissues from prepared slides and draw their
labelled diagrams. F-79
Experiment 4. To determine the mass percentage of water imbibed by raisins. F-87
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1. FORCE S-3
Experiment 1. To determine the density of solid (denser than water) by using a spring balance
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1. CHEMICAL REACTIONS S-37
Experiment 1. To verify the law of conservation of mass in a chemical reaction. S-38
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Experiment 1. To study the characteristics of Spirogyra /Agaricus, Moss/Fern, Pinus (either
with male or female cone) and an Angiospermic plant. Draw and give two identifying features of

groups they belong to. S-43
2. OUR ENVIRONMENT S-52

Experiment 2.1. To study the external structural adaptations in respect of its burrowing

features in earthworm. S-52

Experiment 2.2. To study the external structural adaptations in respect of its terrest%l

features in cockroach. S-53
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\113{¢JDUCTION

Newton’s Third Law

According to Newton, whenever two objects interact with each other, they exert forces upon each other. When you are
standing on a floor, your body exerts a downward force on the floor and the floor exerts an upward force on your body.
These interactive forces are called action and reaction forces.

Newton said, “For every action, there is an equal and opposite reaction”.

The value of the forces on the first object is equal to the value of the force on the second object in contact but the direction
of the force on an object is opposite to the direction of the force on the second object. Forces always come in pairs — equal
and opposite action-reaction force pairs.

Action-reaction force pairs make it possible for fish to swim. A bird flies by use of its wings. A car is equipped with wheels
that spin in a clockwise direction. As the wheels spin clockwise, they grip the road and push the road backwards. Since
forces result from mutual interactions, the road must also be pushing the wheels forward. Action-reaction force pairs
make it possible for cars to move along a roadway surface.

N

mg

In the figure mg is exerted by the body of mass ‘m’on the floor. The reaction by the floor is indicated by ‘N’upward.

Saraswati Lab Manual Science—iX F-9
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Experiment 1 ¥
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To establish a relationship between the weight of a rectangular wooden block lying on a horizontal table and the
minimum force required to just move it using a spring balance.

' MATERIALS REQUIRED

Abench, a wooden slab, a string, a light weight pan, slotted weights, weight box, smooth pulley, a spring balance etc.

SPECIFIC \OBJECTIVES

ou e o

To learn about the force in taut strings called as Tension.

To learn about the presence of friction in an object even at rest — Static Friction.

To learn about the way the tension changes as more and more weight is added to the pan.
To learn about how the static friction varies as more and more weight is added to the pan.
Tolearn to handle a set-up with vertical and horizontal movement.

THEORY
As the slotted weights are placed on the pan attached to the spring balance, the

weight

increases. As tension increases more and more force will be pulling the wooden
block placed on the horizontal surface. The block does not move initially
indicating the presence of friction between the wooden block and the horizontal

surface.
wooden

when an object is at rest. This friction is not a constant force. It varies directly
with the applied force —increases with weight.

@ ethod-1

PROCEDURE

1.
2.
3.

® 3 & Ot

F-10

shown by the spring balance increases indicating that the tension ) P>

With increase in weight in the pan the friction varies and prevents the
block from moving. This indicates the presence of static friction — friction mg

Find the least count of the spring balance.

Remove any turns/twists in the string used and make it taut.

Arrange the set-up with a wooden block in the horizontal surface and connect it with a string through a smooth
pulley to a spring balance holding a pan.

. Observe the pointer in the balance. The value it shows is the weight of the pan with its contents (slotted weight if

any) and so the tension in the string will be the corresponding force of gravity.

. Keep a small weight —say 10 g on the pan.

. Observe the pointer in the spring balance.

. Check whether the wooden block is moving or not by gently tapping the table having the mass.

. If the block is not moving, the tension in the string should be equal to the weight of the pan as shown by the

spring balance.

. Keep increasing the weight in the pan in small steps and observe the pointer of the spring balance and the

wooden block till the block just moves. [ As smaller the steps in which the weights are increased in the pan, the
observation and the measure of the force is accurate]

Saraswati Lab Manual Science—IX



10. Repeat the experiment at least once and/or ask your colleague/s to perform and find the difference if any in the
measurement.
11. Repeat the experiment with at least two wooden blocks and record your observation.

.

Maximum measure in the spring balance M =.......... g
Number of divisions in the spring balance N=.........
Least count of the spring balance L=(M/N)=......... g
Weightof Block1=W=............ g
Weight of Block2=W,=............ g
[Students are advised to increase the weights in small steps]
S.No. | Weight placed on the pan Reading of the spring Status of the block
(in gram) balance (in gram) -Moves or remains at rest
Block 1 Block 2 Block 1 Block 2 Block1 Block 2
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

@ ethod-2

PROCEDURE

1. Repeat steps 1to 10.
2. Place 50 g weight on the top of the block and repeat the experiment till the block moves.
. 3. Increase the weight by another 50 g and record the observation in the following table.

S.No. | Weight on the block Reading of the spring balance
when the block moves (in gram)
1. w,
2. W,+50g
3. W,+100g
4, W,+150g
5. W, +200g
6. W, +250g
RESULT
The study of force required to move a block of certain weight is done.
The force required was found to......................... (increase/decrease) with the.......
the weight of the block.

Saraswati Lab Manual Science—iX F-11
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Sources of Error:
1. Roughness and heavinessin the pulley.
2. Presence of dustinvolving friction.
3. The thread having a significant mass.
4. Tapping may be harder.
Precautions:
1. The pulley should be made smooth with oiling.
2. The horizontal surface should be cleaned.
3. The pan and the spring balance should not touch the wall or any surface.
4

. Weight in the pan should be increased in small steps.

IVA VOCE QUESTION

Q1. Can amass be moved using a string which is not taut?
Ans. No, taut string has tension.
Q2. Why is the tension on the vertical and horizontal equal?
Ans. The stringisincompressible, inextensible and massless. So tension will be the same at both the sides.
Q3. Why does the block not move as one places a weight on the pan at the first instance ?
Ans. Duetothe presence of friction on the block.
Q4. Why isitnecessary for a particular weight to be placed to move the block?
Ans. Toovercome the friction between the block and the table.
Q5. Isfriction experienced by the block a constant force?
Ans. No,itincreases from zero to a particular value equal to the weight at which the slab slides.
Q6. In what way dust affects our reading?
Ans. Dustincreases the friction.
Q7. Will your result hold good if the stringisheavy?
Ans. No, asthe tension varies from point to point in the string if the string is heavy.
Q8. Does the value of the contact area affect your result? Give reason.

Ans. No, friction does not depend on area of contact.

Practical Based Questions

Multiple Choice Questions (1 Mark)

1. A blockrests on atable, exerting a downward force on the table. The reaction to this force is
(a) the force of Earth on the block
(b) the force of the table on the block
(c) the force of Earth onthe table
(d) the force of the block on Earth
2. The 'reaction' force does not cancel the 'action' force because
(a) the action force is greater than the reaction force

(b) they arein the same direction
(c) they act on the two different bodies in contact
(d) the reaction force exists only after the action force is removed

F-12 Saraswati Lab Manual Science—IX



10.

11.

. Aforce F larger than the largest possible force of static friction is applied to the left to an object moving to the

right on a horizontal surface. Then

(a) the object must be moving at constant speed

(b) F and the friction force act in opposite directions
(c) the object must be slowing down

(d) the object must be speeding up

. A 400 N steel ball is suspended by alight rope from the ceiling. The tension in the rope is

(a) 400N (b) 800N (c) zero (d) 200N

. The mass and weight of abody

(a) arethesame physical quantities expressed in different units
(b) areidentical
(c) differ by afactor of 9.8

(d) areboth a direct measure of the inertia of the body

. Asthe weightin the panisincreased, the tension in the connecting string

(a) increases
(b) decreases
(¢c) can increase or decrease

(d) neither increases nor decreases

. The spring balance in the following set-up indicates

Fs

(a) F(staticfrictional force) (b) 2F (c) F/2 (d) F/4

. Awooden block is lying on the horizontal surface of a table. The forces acting on this wooden block are

(a) actionon the surface ofthe table

(b) reaction on the wooden block

(c) action onthe surface ofthe table and reaction on the wooden block

(d) none ofthese.

By using a spring balance we apply a force of 200 N to move a wooden cabinet across a floor at a constant
velocity. What will be the frictional force that will be extended on the cabinet?

(a) Nofrictional force (b) Frictional force of 200N

(¢) Frictional force < 200N (d) Frictional force > 200N

How much force is required to move an object with a constant velocity?

(a) Noforceisrequired

(b) Force should be greater than frictional force

(c) Force should beless than frictional force

(d) Forcejust equal to the frictional force

A force of 100N acts on body moving with a constant velocity of 20 m/s on a floor in a straight line. What is the
frictional force between the body and the floor?

(a) Frictional force should be greater than 100 N

(b) Frictional force should be equal to 100 N

(c) Frictional force should belessthan 100 N

(d) None ofthese

Saraswati Lab Manual Science—iX F-13



12. Tomeasure 500 g of mass, a spring balance ofleast count ‘x’is chosen. The value of x is

(a) 10g (b) 100g (c) 50g (d) 25g
13. Inaspringbalance, the spring is stretched by
(a) Action

(b) Reaction
(¢) Depends on the force applied
(d) Reaction should be greater than action.

AW
1. (b) 2. (¢) 3. (b) 4. (a) 5. (¢) 6. (a) 7.(a)
8. (¢ 9. (b) 10. (d) 11. (b) 12. (a) 13. (a)

Very Short Answer Questions (1 Mark)

Q1. Whatis the SIunit of tension?
Ans. Astensionis aforce,its ST unitis newton.
Q2. Whatislimiting friction?
Ans. The maximum value of force of friction which prevents the block from moving is called limiting friction.

Q3. While performing the experiment “To establish a relationship between the weight of a rectangular wooden
block lying on a horizontal table and the minimum force required to just move it using a spring balance” why
does the block not move as one places a weight on the pan at the first instance?

Ans. Duetothe presence of friction on the block.
Q4. While performing the experiment, why is it necessary for a particular weight to be placed to move the block?
Ans. Toovercome the friction between the block and the table.
Q5. Why does reaction force not cancel the action force?
Ans. Because both the action and reaction forces act on two different bodies in contact.
Q6. A 400 N steel ballis suspended by alight rope from the ceiling. What is the tension in the rope?
Ans. 400N.
Q7. What should be the magnitude of force to just move the block on a horizontal surface?
Ans. Force should be greater than the largest possible static friction.
Q8. What would be reading of the spring balance in the following diagram?

oo

10 kg 10 kg

Ans. 100N.

Short Answer Questions (2 Marks)

Q1. While performing the experiment to establish relationship between the weight of a rectangular wooden block
lying on a horizontal table and the force required to just move it using a spring balance, what precautions
should be taken?

Ans. Following precautions should be taken:
1. The pulley should be made smooth with oiling.
2. The horizontal surface should be cleaned.
3. The pan and the spring balance should not touch the wall or any surface.
4. Weight in the pan should be increased.
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