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TOPIC - 01 

LAWS OF MOTION 
 

Laws of Motion (ÝÖŸÖß“Öê ×®ÖµÖ´Ö) 
 

1.1 Introduction 

 

i) We see the motion of several objects every day. 

Sometimes we cannot see the motion of an object 

directly, as in the case of a breeze.  

ii) You have learnt that motion is a relative concept. If 

the position of an object is changing with respect to its 

surroundings, then it is said to be in motion.  

 

Introduction (¯ÖÏÃŸÖÖ¾Ö®ÖÖ) - 
i) Every day †Ö¯ÖÞÖ Several Objects (†®ÖêÛú ¾ÖÃŸÖæ) “Öß motion 
¯ÖÖÆüŸÖÖê. ÛúÖÆüß¾ÖêôûÖ †Ö¯ÖÞÖ Object “Öß motion ¯ÖÖÆæü ¿ÖÛúŸÖ ®ÖÖÆüß, •ÖÃÖê 
Ûúß breeze (¾ÖÖ¸üÖ, —ÖãôãûÛú) “µÖÖ ²ÖÖ²ÖŸÖßŸÖ. 
ii) Motion (ÝÖŸÖß) Æüß reletive concept (ÃÖÖ¯ÖêõÖ ÃÖÓÛú»¯Ö®ÖÖ) †ÖÆêü. Æêü 
†Ö¯ÖÞÖ ×¿ÖÛú»ÖÖê †ÖÆêü. •Ö¸ü Object “Öß position (×Ã£ÖŸÖß) Æüß ×ŸÖ“µÖÖ 
surrounding (ÃÖ³ÖÖê¾ÖŸÖÖ»Öß) ´Öãôêû change ÆüÖêŸÖ †ÃÖê»Ö ŸÖ¸ü ŸÖß object 
Æüß motion (ÝÖŸÖß) ´Ö¬µÖê †ÖÆêü †ÃÖê ´ÆüÞÖŸÖÖŸÖ.  
 

Q.1 Can you tell? 

 

Q.1) In which of the following examples can you 

sense motion?  

2) How will you explain presence and absence of 

motion? 

i) The flight of a bird    

ii) A stationary train 

iii) Leaves flying through air          

iv) A stone lying on a hill 

 

Ans: We can sense motion in the examples: 

i) The flight of a bird and 

ii) leaves flying through air. 

A body is said to be in motion if it changes its position 

with respect to its surroundings and at rest otherwise.    

         

Q.1 ÃÖÖÓÝÖÖ ¯ÖÖÆæü! 
1) ÜÖÖ»Öß»Ö ¯ÖîÛúß ÛúÖêÞÖŸµÖÖ examples ´Ö¬µÖê ŸÖã´ÆüÖ»ÖÖ motion 
•ÖÖÞÖ¾ÖŸÖê (sense)? 

2) ŸÖã´Æüß motion “Öß presence (†×ÃŸÖŸ¾Ö) †Ö×ÞÖ absence ÛúÃÖê 
Ã¯ÖÂ™ü Ûú¸üÖ»Ö? 
i)  ¯ÖõÖß Æü¾ÖêŸÖ ˆ›üÞÖê / ˆ›üÞÖÖ¸üÖ ¯ÖõÖß.   
ii) ×¾Ö¸üÖ´Ö †¾ÖÃ£ÖêŸÖß»Ö †ÖÝÖÝÖÖ›üß. 
iii) Æü¾ÖêŸÖ ˆ›üÞÖÖ¸êü ¯ÖÖ®Ö.  
iv) ™êüÛú›üß¾Öºþ®Ö ÜÖÖ»Öß µÖêÞÖÖ¸üÖ ¤üÝÖ›ü. 
Ans: †Ö¯ÖÞÖÖ»ÖÖ motion “Öß •ÖÖÞÖß¾Ö example i) †Ö×ÞÖ ii) ´Ö¬µÖê 

ÆüÖêŸÖê. •Ö¸ü ‹ÜÖÖ¤üß body ×ŸÖ“µÖÖ surrounding ²ÖÖ²ÖŸÖßŸÖ ×ŸÖ“Öß 
position (Ã£ÖÖ®Ö/•ÖÖÝÖÖ) ²Ö¤ü»ÖŸÖ †ÃÖê»Ö ŸÖ¸ü ŸÖß body motion ´Ö¬µÖê 
†ÖÆêü, †ÃÖê ´ÆüÞÖŸÖÖŸÖ. †®µÖ£ÖÖ ŸÖß rest (×¾Ö¸üÖ´Ö) †¾ÖÃ£ÖêŸÖ †ÃÖæ ¿ÖÛúŸÖê. 
 

Q.2 Think about it.  

 

1) You are travelling in a bus. Is the person sitting 

next to you in motion?  

 

Ans: The person sitting next to me is not in motion with 

respect to me, but that person is in motion with respect 

to a person on the road. 

 

2) What do you take into consideration to decide if 

an object is moving or not'?  

 

Ans: To decide whether an object is in motion or not we 

consider whether it changes its position with respect to 

its surroundings or not. 

 

Q.2 ×¾Ö“ÖÖ¸ü Ûú¸üÖ. 
1) ŸÖã́ Æüß bus ´Ö¬Öæ®Ö travelling Ûú¸üŸÖ †ÖÆüÖŸÖ. ŸÖã́ Ö“µÖÖ ¯Öãœü“µÖÖ sit 
¾Ö¸ü ²ÖÃÖ»Öê»ÖÖ person (¯ÖÏ¾ÖÖÃÖß) ÝÖŸÖß´Ö¬µÖê †ÖÆêü ÛúÖ?   
Ans: ´ÖÖ—µÖÖ ÃÖ´ÖÖê¸ü“µÖÖ sit ¾Ö¸ü ²ÖÃÖ»Öê»ÖÖ person ´ÖÖ—µÖÖ ŸÖã»Ö®ÖêŸÖ 

motion ´Ö¬µÖê ®ÖÖÆüß. ¯Ö Ó̧üŸÖã ŸÖÖê road ¾Ö¸ü ˆ³µÖÖ †ÃÖ»Öê»µÖÖ person “µÖÖ 
²ÖÖ²ÖŸÖßŸÖ motion ´Ö¬µÖê †ÖÆêü. 
2) •Ö ü̧ ‹ÜÖÖ¤üß object (¾ÖÃŸÖã) motion ´Ö¬µÖê †ÖÆêü ÛúÖ ®ÖÖÆüß? Æêü 
ŸÖã́ ÆüÖ»ÖÖ Ûú¿ÖÖ¾Öºþ®Ö consider (ÃÖ´Ö•ÖÞÖê) Ûúºþ®Ö ‘µÖÖ»Ö?  
Ans: ‹ÜÖÖ¤üÖ object ÆüÖ motion ´Ö¬µÖê †ÖÆêü ÛúÖ ®ÖÖÆüß Æêü decide 
(×®Ö×¿“ÖŸÖ Ûú¸üÞÖê) Ûú¸üÞµÖÖÃÖÖšüß ŸµÖÖ object “Öß position Æüß 
surrounding “µÖÖ ²ÖÖ²ÖŸÖßŸÖ change ÆüÖêŸÖê ÛúÖ ®ÖÖÆüß Æêü cosider Ûú¸üÞÖê. 
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Q.3 Let's try this  

 

Hint: Dear student, you can do this activity and try to 

give answers of the below questions by observing 

below figure. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

1) Measure the distance between points A and B in 

different ways as shown in figure. 

2) Now measure the distance along the dotted line. 

Which distance is correct according to you and why? 

 

Q.4 Think about it.  

A) Sheetal first went to her friend Sungeeta's house on 

her way to school (see figure.)  

B) Prashant went straight from home to school. Both 

are walking with the some speed. Who will take less 

time to reach the school and why? 

In the above example, is there a difference between the 

actual distance and the distance travelled? What is it?  

 

Ans: Prashant will take less time to reach the school. 

The distance travelled by Sheetal = 500 + 1200  

                                                                 = 1700 m,  

The distance travelled by Prashant = 1300 m. 

The difference = 1700  − 1300 = 400 m.  

Prashant and Sheetal walk with the same speed and the 

distance travelled by Prashant is less than that travelled 

by Sheetal. Hence, Prashant will take less time to reach 

the school. 

 

Note: Speed = distance/ time.  

∴  Distance = speed × time 

1.2 Displacement and distance  

Q.5 Define displacement and distance. 

 

Ans: i) Distance: Distance is the length of the actual 

path travelled by an object in motion while going from 

one point to another. 

ii) Displacement: Displacement is the minimum 

distance between the starting and finishing points.  

 

Displacement †Ö×ÞÖ distance (×¾ÖÃ£ÖÖ¯ÖÞÖ †Ö×ÞÖ †ÓŸÖ¸)ü - 
Q.5 Displacement (×¾ÖÃ£ÖÖ¯ÖÞÖ) †Ö×ÞÖ distance (†ÓŸÖ¸): 
Ans: i) Distance (†ÓŸÖ¸ü): Distance ´ÆüÞÖ•Öê object ®Öê ‹ÛúÖ 
point (×šüÛúÖÞÖ) ¯ÖÖÃÖæ®Ö ¤ãüÃÖ·µÖÖ point ¯ÖµÖÕŸÖ •ÖÖÞµÖÖÃÖÖšüß travel 
(¯ÖÏ¾ÖÖÃÖ) Ûêú»Öê»µÖÖ actual path (¯ÖÏŸµÖõÖ ´ÖÖÝÖÔÛÎú´ÖÞÖ) “Öß length 
(»ÖÖÓ²Öß) ÆüÖêµÖ. 
ii) Displacement (×¾ÖÃ£ÖÖ¯Ö®Ö): Displacement ´ÆüÞÖ•Öê starting 
(ÃÖãºþ¾ÖÖŸÖ) point †Ö×ÞÖ finishing (†Ó×ŸÖ´Ö) point ´Ö¬Öß»Ö 
minimum (Ûú´ÖßŸÖ Ûú´Öß) distance ÆüÖêµÖ.   
 

Q.6 Use your brain power!  

 

1) Every morning, Swaralee walks round the edge of 

a circular field having a radius of 100 in. As shown 

in figure, if she starts from the point A and takes 

one round, how much distance has she walked and 

what is her displacement'?  

 

Ans: The distance covered by Swaralee in one round = 

circumference of the circle 

= 2πr = 2 ×
22

7
× 100 m =

4400

7
 m  

= about 628.6 m, her displacement = zero metre. 

 

 

 

 

 

 

 

 

2) If a car, starting from point P, goes to point Q (see 

figure and then returns to point P, how much 

distance has it travelled and what is its 

displacement?  
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2.2.3 Transformation of energy  

 

Q.10 Can you tell?   

 

Which are the different forms of energy? Which type of 

energy is used in each of the following processes?  

 

Different forms of energy: 

i) A stretched piece of rubber 

ii) Fast moving car 

iii) The whistling of a cooker due to steam 

iv) The crackers exploded in Diwali 

v) A fan running on electricity 

vi) Drawing out pieces of iron from garbage, using a 

magnet. 

vii) Breaking of a glass window pane because of a loud 

noise.  

 

Ans: i) Energy exists in various forms like mechanical, 

heat, light, sound, electro-magnetic, chemical, nuclear 

and solar.  

ii) Energy can he transformed from one type to another. 

For example, the exploding firecrackers convert the 

chemical energy stored in them into light, sound and 

heat energy.  

iii) The following figure shows the transformation of 

energy in their different forms with example. 

 

 

 

 

 

 

 

 

 

 

 

Transformation of energy (‰ú•Öì“Öê ÆüÃŸÖÖÓŸÖ¸üÞÖ): 
Q.10 ÃÖÖÓÝÖÖ ¯ÖÖÆæü. 
Energy “Öê different forms (¾ÖêÝÖ¾ÖêÝÖôûß ¯ÖÏÛúÖ¸ü/¹ý¯Öê) ÛúÖêÞÖŸÖê? ÜÖÖ»Öß»Ö 
processes (¯ÖÏ×ÛÎúµÖÖ) ´Ö¬µÖê ¾ÖÖ¯Ö¸üÞµÖÖŸÖ †Ö»Öê»µÖÖ energy “ÖÖ ¯ÖÏÛúÖ¸ü 
ÛúÖêÞÖŸÖÖ? 
i) Rubber “ÖÖ stretch (ŸÖÖÞÖ»Öê»ÖÖ) Ûêú»Öê»ÖÖ piece (ŸÖãÛú›üÖ).  
ii) ¾ÖêÝÖÖ®Öê move ÆüÖêÞÖÖ¸üß car. 

iii) Steam (¾ÖÖ±ú) ´Öãôêû cooker “Öß ÆüÖêÞÖÖ¸üß whistle (×¿Ö™üË™üß).  
iv) Diwali ´Ö¬µÖê explode (±ãú™üÞÖÖ¸êü/Ã±úÖê™ü ÆüÖêÞÖÖ¸êü) cracker (±ú™üÖÛêú) 
v) Electricity (×¾Ö•Ö) ¾Ö¸ü run (“ÖÖ»ÖÞÖÖ¸üÖ) ÆüÖêÞÖÖ¸üÖ fan. 
vi) Magnet (“ÖãÓ²ÖÛú) ÃÖÖÆüÖµµÖÖ®Öê garbage (Ûú“Ö¸üÖ) ´Ö¬Öæ®Ö ¾ÖêÝÖôêû Ûêú»Öê»Öê / 
Ûú¸üÞµÖÖŸÖ µÖêÞÖÖ¸êü iron piece. 
vii) Loud noise (ÝÖÖëÝÖÖ™ü) ´Öãôêû break ÆüÖêÞÖÖ¸êü glass window pan 
(×ÜÖ›üÛúß“Öß ÛúÖ“Ö) 
Ans: i) Energy Æüß mechanical, heat, light, sound, 
electromagnetic, chemical, nuclear †Ö×ÞÖ solar µÖÖ various form 
´Ö¬µÖê exist †ÃÖŸÖê.  
ii) Energy Æüß ‹ÛúÖ type ´Ö¬Öæ®Ö ¤ãüÃÖ·µÖÖ type ´Ö¬µÖê transform 
(ÆüÃŸÖÖÓŸÖ¸üßŸÖ) ÆüÖê‰ú ¿ÖÛúŸÖê ˆ¤üÖ. Explode ÆüÖêÞÖÖ¸êü firecrackers. Æêü 
ŸµÖÖÓ“µÖÖ´Ö¬µÖê †ÃÖ»Öê»µÖÖ chemical energy “Öê light energy, sound 
†Ö×ÞÖ heat energy ´Ö¬µÖê ¹ý¯ÖÖÓŸÖ¸ü Ûú¸üŸÖÖŸÖ. 
 iii) ¾Ö¸üß»Ö †ÖÛéúŸÖß Æüß energy transformation “Öê different form 
†Ö×ÞÖ ŸµÖÖÓ“Öß examples ×¤ü»Öß †ÖÆêüŸÖ. ŸÖß ¾µÖ¾Ö×Ã£ÖŸÖ¯ÖÞÖê ¾ÖÖ“Öæ®Ö †ÖŸ´ÖÃÖÖŸÖ 
Ûú¸üÖ¾ÖßŸÖ. 
 

2.2.4 Law of conservation of energy  

 

Q.11 State the Law of conservation of energy. 

 

Ans: Law of conservation of energy: 

The Law of conservation of energy states that, “Energy 

can neither be created nor destroyed. It can be 

converted from one form into another. Thus, the 

total amount of energy in the universe remains 

constant”.  

 

 

 

 

 

 

 

 

i) Make two pendulums of the same length with the 

help of thread and two nuts. Tie another thread in the 

horizontal position.  

ii) Tie the two pendulums to this horizontal thread in 

such a way that they will not hit each other while 

swinging.  

iii) Now swing one of the pendulums and observe. What 

do you see?  
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6.3.2 Division II - Bryophyta  

 

Q.6 Write the main features or characteristics of 

Bryophyta with examples. 

 

Ans: Main features or characteristics of Bryophyta 

with examples: 

 i) You may have seen a lush green soft carpet on old 

walls, bricks and rocks in the rainy season. Scrape it 

gently with a small ruler, observe it under a magnifying 

lens and discuss.  

ii) This group of plants is called the 'amphibians' of the 

plant kingdom because they grow in moist soil but need 

water for reproduction. 

iii) These plants are thalloid, multicellular and  

autotrophic. They reproduce by spore formation. The 

structure of the plant body of bryophytes is a ribbon-

like long, without true roots, stem and leaves.  

iv) Instead, they have stem-like or leaf-like parts and 

root-like rhizoids. They do not have specific tissues for 

conduction of food and water.  

v) Examples are Moss (Funaria), Marchantia, 

Anthoceros, Riccia, etc.  

 

 

 

 

 

 

 

 

 

 

 

Division - II (×¾Ö³ÖÖÝÖ II) - Bryophyta (²ÖÎÖµÖÖê±úÖµÖ™üÖ) - 
      ÊÖ ÝÖ™üÖŸÖß»Ö ¾Ö®ÖÃ¯ÖŸÖßÓ®ÖÖ ¾Ö®ÖÃ¯ÖŸÖßÃÖéÂ™üß“Öê amphibians 
('ˆ³ÖµÖ“Ö¸ü') ´Æü™ü»Öê •ÖÖŸÖê ÛúÖ¸üÞÖ ŸµÖÖ moist soil (†Öê»ÖÃÖ¸ü ´ÖÖŸÖß) ´Ö¬µÖê 
¾ÖÖœüŸÖÖŸÖ. ¯Ö¸üÓŸÖã reproduction (¯ÖÎ•Ö®Ö®Ö) µÖÖÃÖÖšüß ´ÖÖ¡Ö ŸµÖÖÓ®ÖÖ 
¯ÖÖÞµÖÖ“Öß ÝÖ¸ü•Ö ³ÖÖÃÖŸÖê. µÖÖ ¾Ö®ÖÃ¯ÖŸÖß thalloid, multicellular and 

autotrophic (×®Ö´®ÖÃŸÖ¸üßµÖ, ²ÖÆüã¯Öê¿ÖßµÖ ¾Ö Ã¾ÖµÖÓ¯ÖÖêÂÖß) †ÃÖŸÖÖŸÖ. 
µÖÖÓ“µÖÖ´Ö¬µÖê ¯ÖÎ•Ö®Ö®Ö Æêü spore formation (²Öß•ÖÖÞÖæ ×®Ö×´ÖÔŸÖß) ®Öê ÆüÖêŸÖê. 
Bryophyta ×¾Ö³ÖÖÝÖÖŸÖß»Ö ¾Ö®ÖÃ¯ÖŸÖßÓ“Öß ¸ü“Ö®ÖÖ “Ö¯Ö™üß ribbon-like 

long (×¸ü×²Ö®ÖßÃÖÖ¸üÜÖß »ÖÖÓ²Ö) †ÃÖŸÖê. µÖÖ ¾Ö®ÖÃ¯ÖŸÖßÓ®ÖÖ ÜÖ¸üß roots, stem 

and leaves (´Öãôêû, ÜÖÖê›ü, ¯ÖÖ®Öê) ®ÖÃÖŸÖÖŸÖ ŸÖ¸ü ¯ÖÖ®ÖÖÓÃÖÖ¸üÜµÖÖ ¸ü“Ö®ÖÖ 

†ÃÖŸÖÖŸÖ ¾Ö ´ÖãôûÖÓ‹ê¾Ö•Öß ´ÖãôûÖÓÃÖÖ¸üÜÖê †¾ÖµÖ¾Ö rhizoids (´Öã»ÖÖ³Ö) 
†ÃÖŸÖÖŸÖ, ¯ÖÖÞÖß ¾Ö †®®ÖÖ“µÖÖ ¾ÖÆü®ÖÖÃÖÖšüß ×¾Ö×¿ÖÂ™ü tissues (‰úŸÖß) 
®ÖÃÖŸÖÖŸÖ. ˆ¤üÖ. Moss ´ÖÖòÃÖ, (Funaria), Marchantia (´ÖÛìú×¿ÖµÖÖ) 
Anthoceros (†ò®µÖÖò×ÃÖ¸üÖòÃÖ), Riccia (×¸ü×ŒÃÖµÖÖ) etc.   
 

Observe and discuss.  

You may have seen ferns among the ornamental plants 

in a garden. Take a leaf of a fully grown fern and 

observe it carefully.  

 

Observe and discuss (×®Ö¸üßõÖÞÖ Ûú¸üÖ ¾Ö “Ö“ÖÖÔ Ûú¸üÖ). 
²ÖÖÝÖêŸÖß»Ö ¿ÖÖê×³Ö¾ÖÓŸÖ —Öã›ü¯ÖÖÓ´Ö¬µÖê ŸÖã´Æüß ferns (®Öê“Öê) ¯ÖÖ×Æü»Öê“Ö †ÃÖê»Ö. 
fully grown fern (¯ÖæÞÖÔ ¾ÖÖœü —ÖÖ»Öê»µÖÖ ®Öê“Öê) “Öê ‹Ûú leaf (¯ÖÖ®Ö) 
‘Öê‰ú®Ö ŸµÖÖ“Öê ÃÖÜÖÖê»Ö observe (×®Ö¸üßõÖÞÖ) Ûú¸üÖ. 
 

6.3.3 Division III- Pteridophyta 

 

Q.7 Write the main features or characteristics of 

Pteridophyta with examples. 

 

Ans: Main features or characteristics of 

Pteridophyta with examples: 

 i) Plants from this group have well-developed roots, 

stem and leaves and separate tissues for conduction of 

food and water. But, they do not bear flowers and fruits.  

ii) They reproduce with the help of spores formed along 

the back or posterior surface of their leaves.  

 

 

 

 

 

 

 

 

 

 

 

 

iii) Examples are ferns like Nephrolepis, Marsilea, 

Pteris, Adiantum, Equisetum, Selaginella, Lycopodium, 

etc.  

iv) These plants reproduce asexually by spore-

formation and sexually by zygote formation. They have 

a well-developed conducting system.  

 

 



Demo Pages of Book                                                                                                                                                                                   9th (Science) 
 

Dnyanada Publication House Pune                                                                                                                                                                Page 6 

 

Solved and Unsolved Examples: 
 

1) Ohm’s law and resistivity 

 

Ex. 1): The resistance of the filament in a light bulb 

is 1000𝛺. If the bulb is fed by a current from a 

source of potential different 230 V, how much 

current will flow through it? 

 

Given:  R = 1000 𝛺   

              V = 230 V 

Formula: I = 
V

R
  

∴ I =  
230 V

1000 Ω
= 0.23 A.  

 The current flowing through the filament of the bulb 

0.23 A.  

 

Ex. 2) The length of a conducting wire is 50 cm and 

its radius is 0.5 mm. If its resistance is 30 𝛺. What is 

the resistivity of-its material?  

 

Given: L =  50 cm =  50 × 10−2m 

r =  0.5 mm =  0.5 ×  10−3m  

 =  5 × 10−4 m and R =  30 Ω    

Resistivity p = 
RA

L
  

and A = πr2  

∴  ρ = R 
πr2

L
  

=
30×3.14×(5×10−4)2

50×10−2   

= 
30×3.14×25×10−8

50×10−2  

=  47.1 × 10−6 Ω m  

=  4.71 × 10−5 Ω m   

Resistivity of the wire 4.71 ×  10−5 Ω m 

 

Ex. 3) A current of 0.24 A flows through a conductor 

when a potential difference of 24 V is applied 

between its two ends. What is its resistance?  

 

Given: V = 24 V, I = 0.24 A 

Formula   R = 
V

I
 

∴ I =  
24 V

0.24 A
  

 R = 100 𝛺  

 The resistance of the conductor is 100 𝛺.  

 

Ex. 4) Determine the current that will flow when a 

potential difference of 33 V is applied between two 

ends of an appliance having a resistance of 110 𝛺. If 

the same current is to flow through an appliance 

having a resistance of 500𝛺, how much potential 

difference should be applied across its two ends?   

 

Given: V = 33 V and R = 110 𝛺 

In the first case, 

I = 
V

R
=

33

110
 

∴ I = 0.3 A  

Current flowing through the appliance = 0.3 A 

In the second case, 

I = 0.3 A, R = 500 𝛺 

V = IR = 0.3 × 500 V = 150V. 

The required potential difference between its two ends 

= 150 V. 

 

Ex. 5) Determine the resistance of a copper wire 

having a length of 1 km and diameter of 0.5 mm  

 

Given:  p = Resistivity of copper =  1.7 × 10−8 m  

Converting all measures into metres  

L =  1 km =  1000 m =  103 m   

d =  0.5 mm =  0.5 ×  10−3 m   

If r is the radius of the wire then, its area or cross-

section  

A = πr2           ∴ A =  π × (
d

2
)

2
  

=
π

4
(0.5 × 10−3)2m2 = 0.2 × 10−6m2   

R =  ρ
L

A
=  

1.7 ×10−8Ω m ×(103m)

0.2 ×10−6m2 = 85 Ω  

 

¾Ö¸üß»Ö ÃÖ¾ÖÔ example ´Ö¬µÖê Ohm's law, resistance, resistivity 

µÖÖÓ“Öê formula ¾ÖÖ¯Öºþ®Ö example solve Ûú¸üÖ¾ÖêŸÖ. ÃÖã¹ý¾ÖÖŸÖß»ÖÖ ÃÖ¾ÖÔ 
quantities “µÖÖ values SI ¯Ö¨üŸÖßŸÖ ×»ÖÆæü®Ö ‘µÖÖ¾µÖÖŸÖ.  
 

2) Resistors in series  

 

Ex. 1) Three resistors having resistances of 15 𝛺, 3 

𝛺 and 4 𝛺 are connected in series. What is the 

effective resistance in the circuit?  

 

Given:  R1 = 15 𝛺, R2 = 3𝛺, R3 = 4𝛺  

Effective resistance Rs = R1+ R2 + R3  
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Q.37 Classify the following radicals into two types. 

While doing this use a criterion other than the 

criteria used above. (Use your brain power!)  

Ag+ , Mg2+ , 𝐂𝐥−  SO42− , Fe2+, CIO3, NH4 + , Br− , NO3− 

 

Ans: Simple radicals : Ag +, Mg+ +, Cl−, Fe2+, Br −  

         Composite radicals : SO42− , ClO3− , NH4 +, NO3−  

 

Q.38 Write symbols of the following elements and 

the radicals obtained from them, indicate the 

charge on the radicals.  

Mercury, potassium, nitrogen, copper, sulphur, carbon, 

chlorine, oxygen.  

 

Elements Symbols Charge 

Mercury 

Potassium 

Nitrogen 

Copper 

Sulphur 

Carbon 

Chlorine 

Oxygen 

Hg 

K 

N 

Cu 

S 

C 

Cl 

O 

Hg2+ 

K+ 

N3− 

Cu2+ 

S2− 

C+ 

Cl− 

O2− 

 

Q.39 Give examples: 

i) Positive ions 

ii) Basic radicals 

iii) Composite radicals 

iv) Metals with variable valency 

v) Bivalent acidic radicals 

vi) Trivalent basic radicals.  

 

Ans: i) Positive ions:  

i) Sodium ion Na+  

ii) Calcium ion Ca2+ 

iii) Silver ion Ag+ 

iv) Aluminium ion Al3+  

 

ii) Basic radicals:  i) Mg2+     ii) K+     iii) Fe2+     iv) Cu2+ 

iii) Composite radicals:  

i) H3O+     ii) NH4
+      iii) CO3

2−       iv) SO4
2− 

 

iv) Metals with variable valency:  

i) Cu: Cu+, Cu2+       ii) Hg: Hg+, Hg2+        iii) Fe: Fe2+, Fe3+ 

 

v) Bivalent acidic radicals:    i) S2−          ii) O2− 

 

vi) Trivalent basic radicals:   i) Al3+    ii) Cr3+    iii) Fe3+ 

 

Q.40 Write the names of the following compounds 

and deduce the molecular masses. 

 Na2SO4 , K2CO3 ,  CO2 , AlPO4, NaHCO3, KNO3 , H2O2 , 

MgO, HNO3 , H2SO4 , NaOH, MgCl2  

(Atomic masses H = 1, 0 = 16, N = 14, C = 12, Na = 23,         

Cl = 35.5, K = 39, Mg = 24, Al = 27, Ca = 40, P = 31, S = 

32)  

Ans:  

 

1) Na2SO4 (Sodium sulphate)- 

 

Molec

ule 

 

Constitu

ent 

element

s 

 

Ato

mic 

mass 

(u) 

 

Numb

er of 

atoms 

in the 

molec

ule 

Atom

ic 

mass 

× 

num

ber 

of 

atom

s 

Mass of 

the 

constitu

ents 

 

Na2SO

4 

(Sodiu

m 

sulpha

te) 

Na 

Sodium 

 

23 2 23× 2 46 

 S 

Sulphur 

32 1 32× 1 32 

 O 

Oxygen 

16 4 16× 4 64 

 

Molecular mass = Sum of constituent atomic masses  

Molecular mass of Na2SO4 = (Atomic mass of Na) × 2 + 

(Atomic mass of S) × 1+ (Atomic mass of O) × 4 

  =  (23 ×  2)  +  (32 ×  1) + (16 × 4)   

   =  46 +  32 +  64  =  142 

 

Molecular mass of Na2SO4 = 142 u.  
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Q.11 Observe and verify  

 

Ans:  

 Dicotyledonous 

plants 

Monocotyledonous 

plants 

Seed Two cotyledons Single cotyledon 

Root Well developed, 

primary root 

(Tap root) 

Fibrous roots 

Stem Strong, hard. Ex. 

Banyan tree 

Hollow, Ex. Bamboo 

False, Ex. Banana Disc-

like, Ex. Onion. 

Leaf Reticulate 

venation 

Parallel venation 

Flower Flowers with 4 or 

5 parts or in their 

multiples 

(tetramerous or 

pentamerous) 

Flowers with 3 parts or 

in multiples of three 

(trimerous) 

 

 
 

 ×¤üË¾Ö²Öß•Ö¯Ö¡Öß ¾Ö®ÖÃ¯ÖŸÖß ‹Ûú²Öß•Ö¯Ö¡Öß ¾Ö®ÖÃ¯ÖŸÖß 
²Öß ¤üÖê®Ö ²Öß•Ö¯Ö¡Öê ‹Ûú ²Öß•Ö¯Ö¡Ö 
´Öæôû 
 

šüôûÛú ¯ÖÎÖ£Ö×´ÖÛú ´Öæôû 
(ÃÖÖê™ü´Öæôû) 

ŸÖÓŸÖæ´Öãôêû 

ÜÖÖê›ü ´Ö•Ö²ÖæŸÖ, ÛúšüßÞÖ ÜÖÖê›ü. 
ˆ¤üÖ, ¾Ö™ü¾ÖéõÖ 

¯ÖÖêÛúôû ˆ¤üÖ, ²ÖÖÓ²Öæ 
†Ö³ÖÖÃÖß ˆ¤üÖ, Ûêúôûß 

“ÖÛúŸÖßÃÖÖ¸üÜÖê ˆ¤üÖ, ÛúÖÓ¤üÖ 
¯ÖÖ®Ö •ÖÖôûß¤üÖ¸ü ×¿Ö¸üÖ×¾Ö®µÖÖÃÖ ÃÖ´ÖÖÓŸÖ¸ü ×¿Ö¸üÖ×¾Ö®µÖÖÃÖ 
±æú»Ö 

 
4 ØÛú¾ÖÖ 5 ³ÖÖÝÖÖÓ“Öê ±úæ»Ö 

(“ÖŸÖã³ÖÖÔÝÖß ×ÛúÓ¾ÖÖ ¯ÖÓ“Ö³ÖÖÝÖß) 
3 ØÛú¾ÖÖ 3 “µÖÖ ¯Ö™üßŸÖ ³ÖÖÝÖ 

†ÃÖÞÖÖ ȩ̂ü (×¡Ö³ÖÖÝÖß) 
 

 

 

 

 

 

Q.12 Complete the sentences by filling in the blanks 

and explain those statements:  

(Angiosperms, gymnosperms, spores, bryophyta, 

thallophyta, zygote)  

 

1) …..   plants have soft and fibre like body.  

 

Ans: Thallophyta.  

Reason: Thallophyta includes algae which have soft 

and fibre like body. 

 

2)……   is called the 'amphibian' of the plant 

kingdom.  

 

Ans: Bryophyta.  

Reason: Plants belonging to Bryophyta grow on moist 

soil, but need water for reproduction. Since they share 

two habitats, such as soil and water, they are called 

amphibians. 

 

3) In pteridophytes, asexual reproduction occurs by 

…….. 

  

Ans: Spores.  

Reason: Pteridophytes reproduce by spores, which are 

formed along the posterior or back surface of the 

leaves. 

 

4) Male and female flowers of …… are borne on 

different sporophylls of the same plant.  

 

Ans:  Gymnosperms.  

Reasons: Only in gymnosperms male and female 

flowers are borne on different sporophylls of the same 

plant.  
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9.4.7 Period required for degradation of waste 

 

Q.20 Write the period required for degradation of 

following waste materials.  

 

Ans:  

Waste Material Period of Natural 

Degradation 

Banana peelings 3 — 4 weeks 

Cloth bags 1 month 

Rags 5 months 

Woollen socks 1 year 

Wood 10 - 15 years 

Leather shoes 40 - 50 years 

Tin cans 50 -100 years 

Aluminium cans 200-250 years 

Certain plastic bags 10 lakh years 

Thermocol /styrofoam 

cup 

Infinite duration 

 

i) If the time required for degradation of the solid waste 

generated around us is long, it seriously affects other 

environmental factors. What care will you take to avoid 

this?  

ii) Figure  A, below shows a method of storing waste 

and  B, shows the use of specific dustbins as per the 

type of waste. Think about how such eco-friendly waste 

management can be achieved by following these 

methods in our homes, too.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ûú“Ö·µÖÖ“µÖÖ ×¾Ö‘Ö™ü®ÖÖÃÖÖšüß »ÖÖÝÖÞÖÖ ü̧Ö ÛúÖ»ÖÖ¾Ö¬Öß 
¯Ö¤üÖ£ÖÔ ×®ÖÃÖÝÖÔŸÖ: ×¾Ö‘Ö™ü®ÖÖÃÖÖšüß 

»ÖÖÝÖÞÖÖ¸üÖ ÛúÖ»ÖÖ¾Ö¬Öß ÃÖã´ÖÖ¸êü 
ÛêúóµÖÖ“Öß ÃÖÖ»Ö 3 ŸÖê 4 †Öšü¾Ö›êü 
ÛúÖÝÖ¤üß ×¯Ö¿Ö¾Öß 1 ´Ö×Æü®ÖÖ 

Ûú¯Ö›ü¶Ö“µÖÖ ×“ÖÓ¬µÖÖ 5 ´Ö×Æü®Öê 
»ÖÖêÛú¸üß ¯ÖÖµÖ´ÖÖê•Öê 1 ¾ÖÂÖÔ 

»ÖÖÛúæ›ü 10 ŸÖê 15 ¾ÖÂÖêÔ 
“ÖÖ´Ö›üß ²Öæ™ü 40 ŸÖê 50 ¾ÖÂÖêÔ 
•ÖÃŸÖÖ“Öê ›ü²Öê 50 ŸÖê 100 ¾ÖÂÖêÔ 

†ò»µÖã×´Ö×®ÖµÖ´Ö ›ü²Öê 200 ŸÖê 250 ¾ÖÂÖêÔ 
×¾Ö×¿ÖÂ™ü ¯»Öò×Ã™üÛú ×¯Ö¿Ö¾Öß 10 »ÖÖÜÖ ¾ÖÂÖêÔ 

£Ö´ÖÖêÔÛúÖê»Ö Ûú¯Ö (Ã™üÖµÖ¸üÖê±úÖê´Ö) †®ÖÓŸÖÛúÖôû 

 
†Ö¯Ö»µÖÖ ÃÖ³ÖÖê¾ÖŸÖÖ»Öß ÃÖÖšüÞÖÖ·µÖÖ ‘Ö®ÖÛú“Ö¸üÖ ×¾Ö‘Ö™ü®ÖÖÃÖÖšüß »ÖÖÝÖÞÖÖ¸üÖ 
time (ÛúÖ»ÖÖ¾Ö¬Öß) •ÖÖÃŸÖ †ÃÖê»Ö ŸÖ¸ü ŸµÖÖ“ÖÖ seriously affects 

(ÝÖÓ³Öß¸ü ¯Ö×¸üÞÖÖ´Ö) ¯ÖµÖÖÔ¾Ö¸üÞÖÖŸÖß»Ö ‡ŸÖ¸ü ‘Ö™üÛúÖÓ¾Ö¸ü ÆüÖêŸÖÖê. ŸÖÖê ÆüÖê‰ú ®ÖµÖê 
µÖÖÃÖÖšüß ŸÖã´Æüß ÛúÖêÞÖŸÖß care (ÛúÖôû•Öß) ‘µÖÖ»Ö?  
ÜÖÖ»Öß»Ö ×“Ö¡Ö A ´Ö¬µÖê Ûú“Ö¸üÖ Ûú¿ÖÖ ¯Ö¨ŸÖß®Öê šêü¾ÖÖ¾ÖÖ Æêü ¤ü¿ÖÔ¾Ö»Öê †ÖÆêü ŸÖ¸ü  

B ´Ö¬µÖê type of waste (Ûú“Ö·µÖÖ“µÖÖ ¯ÖÎÛúÖ¸ü) ŸµÖÖ®ÖãÃÖÖ¸ü ÛúÖêÞÖŸµÖÖ 
×¾Ö×¿ÖÂ™ü ›ü²µÖÖÓ“ÖÖ ¾ÖÖ¯Ö¸ü Ûú¸üŸÖÖŸÖ ŸÖê ¤üÖÜÖ¾Ö»Öê †ÖÆêü. †Ö¯Ö»µÖÖ ‘Ö¸üÖŸÖ 
¤êüÜÖß»Ö µÖÖ ¯Ö¨ŸÖßÓ“ÖÖ ¾ÖÖ¯Ö¸ü Ûúºþ®Ö eco-friendly waste 

management (¯ÖµÖÖÔ¾Ö¸üÞÖÃ®ÖêÆüß ¾µÖ¾ÖÃ£ÖÖ¯Ö®Ö) ÛúÃÖê ÃÖÖ¬ÖŸÖÖ µÖê‡Ô»Ö µÖÖ“ÖÖ 
Think (×¾Ö“ÖÖ¸ü) Ûú¸üÖ. 
 
A peep into the past 

Ever since ancient times, special attention has been 

given to garbage disposal. In the Greek city of Athens, in 

320 BCE, a law had been enacted regarding garbage 

disposal. It made throwing garbage in the open an 

offence. 

 
A peep into the past (‡×ŸÖÆüÖÃÖÖŸÖ ›üÖêÛúÖ¾ÖŸÖÖ®ÖÖ) 
Ancient times (¯ÖÎÖ“Öß®ÖÛúÖôû) ŸÖê¾ÆüÖ¯ÖÖÃÖæ®Ö Ûú“Ö·µÖÖ“µÖÖ 
¾µÖ¾ÖÃ£ÖÖ¯Ö®ÖÖÛú›êü special attention (×¾Ö¿ÖêÂÖ »ÖõÖ) ×¤ü»Öê ÝÖê»Öê †ÖÆêü. 
ÝÖÎßÃÖ´Ö¬µÖê ‡.ÃÖ.¯Öæ. 320 ´Ö¬µÖê †£Öê®ÃÖ ®ÖÝÖ¸üÖŸÖ Ûú“Ö·µÖÖ“µÖÖ disposal 
(×¾Ö»Æêü¾ÖÖ™ü) ŸµÖÖÃÖÓ²ÖÓ¬Öß law (ÛúÖµÖ¤üÖ) Ûêú»ÖÖ ÝÖê»Öê»ÖÖ ÆüÖêŸÖÖ. ŸµÖÖ®ÖãÃÖÖ¸ü 
garbage (Ûú“Ö¸üÖ) ²ÖÖÆêü¸ü ™üÖÛúÞÖê offence (ÝÖã®ÆüÖ) ÃÖ´Ö•Ö»ÖÖ •ÖÖŸÖ †ÃÖê. 
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d) What precautions should be taken while using 

various types of software on the computer?                   

(ÃÖÓÝÖÞÖÛúÖŸÖß»Ö ×¾Ö×¾Ö¬Ö ÃÖÖò°™ü¾Öê†¸ü“ÖÖ ¾ÖÖ¯Ö¸ü Ûú¸üŸÖÖ®ÖÖ ÛúÖêÞÖŸÖß 
ÛúÖôû•Öß ‘ÖêÞÖê †Ö¾Ö¿µÖÛú †ÖÆêü?) 
 ÃÖÓÝÖÞÖÛúÖŸÖß»Ö ×¾Ö×¾Ö¬Ö ÃÖÖò°™ü¾Öê†¸ü ¾ÖÖ¯Ö¸üŸÖÖ®ÖÖ ‘µÖÖ¾ÖµÖÖ“Öß ÛúÖôû•Öß 
¯Öãœüß»Ö¯ÖÏ´ÖÖÞÖê: 
i) Legal / licensed softwares (†×¬ÖÛúéŸÖ ¯Ö¸ü¾ÖÖ®ÖÖ¬ÖÖ¸üÛú 
ÃÖÖò°™ü¾Öê†¸ü“ÖÖ) ¯Ö¸ü¾ÖÖ®ÖÝÖß ‘Öê‰ú®Ö“Ö ¾ÖÖ¯Ö¸ü Ûú¸üÖ¾ÖÖ. 
ii) ±Ïúß¾Öê†¸ü ÃÖÖò°™ü¾Öê†¸ü×¿Ö¾ÖÖµÖ ‡ŸÖ¸ü ¯Ö¸ü¾ÖÖ®ÖÖ¬ÖÖ¸üÛú †×¬ÖÛúéŸÖ 
ÃÖÖò°™ü¾Öê†¸ü“Ö ‡®Ã™üÖò»Ö/ »ÖÖê›ü Ûú¸üÖ¾Öê. 
iii) †×¬ÖÛúéŸÖ Ã¡ÖÖêŸÖÖ¤Ëü¾ÖÖ ȩ̂ü ´ÖÖ×ÆüŸÖß †òŒÃÖêÃÖ Ûú¸üÖ¾Öß. Other people's 

computer files (‡ŸÖ¸üÖÓ“µÖÖ ±úÖ‡»ÃÖ) ŸµÖÖ“µÖÖ permission 
(¯Ö¸ü¾ÖÖ®ÖÝÖß×¿Ö¾ÖÖµÖ) †òŒÃÖêÃÖ Ûúºþ ®ÖµÖêŸÖ. 
iv) ÃÖÖµÖ²Ö¸ü »ÖÖò“ÖÖ ³ÖÓÝÖ ÆüÖêÞÖÖ¸ü ®ÖÖÆüß µÖÖ ¤üéÂ™üß®Öê †×¬ÖÛúéŸÖ ´ÖÖÝÖÖÔ®Öê“Ö ¾Öî¬Ö 
ÃÖÖò°™ü¾Öê†¸ü“Öß ÜÖ¸êü¤üß Ûúºþ®Ö ŸµÖÖ“ÖÖ ¾ÖÖ¯Ö¸ü Ûú¸üÖ¾ÖÖ. 
 

e) Which are the various devices used in 

communication of information? How are they used 

in the context of science?  

 

Ans: The various devices used for communication of 

information are computer and networking hardware, 

radio, television, telephone (both fixed line and mobile 

phones), video display unit (monitor), printer, plotter, 

modem, router, Internet and satellites.  

The use of these communication devices in science 

are as follows:  

i) Demonstration of common or hazardous 

experiments.  

ii) Prediction of weather, tides, etc. for early warning.  

iii) Collection of scientific information from peers and 

experts all over the world.  

 

e) Which are the various devices used in 

communication of information? How are they used 

in the context of science? (´ÖÖ×ÆüŸÖß ÃÖÓ̄ ÖÏêÂÖÞÖÖ“Öß ×¾Ö×¾Ö¬Ö ÃÖÖ¬Ö®Öê 
ÛúÖêÞÖŸÖß †ÖÆêüŸÖ? ×¾Ö–ÖÖ®ÖÖ“µÖÖ ÃÖÓ¤ü³ÖÖÔŸÖ ŸµÖÖÓ“ÖÖ ¾ÖÖ¯Ö¸ü ÛúÃÖÖ Ûêú»ÖÖ 
•ÖÖŸÖÖê?) 
 ´ÖÖ×ÆüŸÖß ÃÖÓ¯ÖÏêÂÖÞÖ ŸÖÓ¡Ö–ÖÖ®ÖÖ“Öß ÃÖÖ¬Ö®Öê: ¤æü¸ü¬¾Ö®Öß, ´ÖÖê²ÖÖ‡»Ö, ÃÖÓÝÖÞÖÛú, 
¸êü×›ü†Öê, ¤æü¸ü¤ü¿ÖÔ®Ö, †ÖÓŸÖ¸ü•ÖÖ»Ö (‡Ó™ü¸ü®Öê™ü), ‡Ô-´Öê»Ö, ×¾Æü×›ü†Öê ÛúÖò®±ú¸üØ®ÃÖÝÖ 
‡ŸµÖÖ¤üß ´ÖÖ×ÆüŸÖß ÃÖÓ¯ÖÏêÂÖÞÖ ŸÖÓ¡Ö–ÖÖ®ÖÖ“Öß ÃÖÖ¬Ö®Öê †ÖÆêüŸÖ. 
The use of these communication devices in science 

are as follows: (´ÖÖ×ÆüŸÖß ÃÖÓ¯ÖÏêÂÖÞÖ ŸÖÓ¡Ö–ÖÖ®ÖÖ“ÖÖ ×¾Ö–ÖÖ®ÖÖŸÖß»Ö ¾ÖÖ¯Ö¸ü): 

i) Common or hazardous (ÃÖÖ´ÖÖ®µÖ †Ö×ÞÖ ‘ÖÖŸÖÛú) 
experiments (¯ÖÏµÖÖêÝÖÖ“Öê) Demonstration (¯ÖÏÖŸµÖ×õÖÛú)  
ii) weather, tides (Æü¾ÖÖ´ÖÖ®Ö, ³Ö¸üŸÖß), ‡ŸµÖÖ¤üß ×¾ÖÂÖµÖÛú ´ÖÖ×ÆüŸÖß 
»Ö¾ÖÛú¸ü ×¤ü»Öß •ÖÖŸÖê. 
iii) •ÖÝÖ³Ö¸üÖŸÖß»Ö peers and experts (ÃÖ´Ö¾ÖµÖÃÛú †Ö×ÞÖ ŸÖ–ÖÖÓÛú›æü®Ö) 
scientific information (¾Öî–ÖÖ×®ÖÛú ´ÖÖ×ÆüŸÖß) ÝÖÖêôûÖ Ûú¸üÞÖê. 
 

f) Name the different parts of the Central Processing 

Unit and state their functions.  

 

Ans: The three main parts of the Central Processing 

Unit and their functions are:  

i) ALU (Arithmetic and Logic Unit) does all the 

arithmetic operations (addition, subtraction, 

multiplication and division) as well as logical 

operations like comparisons.  

ii) CU (Control Unit) regulates and manages the whole 

computer system.  

iii) Memory unit temporarily stores the data, 

instruction and information during processing.  

 

f) Name the different parts of the Central Processing 

Unit and state their functions. (ÃÖß¯ÖßµÖæ“Öê ³ÖÖÝÖ ×»ÖÆæü®Ö ŸµÖÖ 
¯ÖÏŸµÖêÛú ³ÖÖÝÖÖ“Öê ÛúÖµÖÔ ×»ÖÆüÖ.) 
ÃÖß¯ÖßµÖæ“Öê ³ÖÖÝÖ ¾Ö ŸµÖÖÓ“Öê ÛúÖµÖÔ ¯Öãœüß»Ö¯ÖÏ´ÖÖÞÖê: 
i) †ò× ü̧£Ö´Öò×™üÛú †Ö×ÞÖ »ÖÖò×•ÖÛú µÖã×®Ö™ü (ALU): µÖÖ ×¾Ö³ÖÖÝÖÖŸÖ 
arithmetic operations (ÝÖ×ÞÖŸÖß ¯ÖÏ×ÛÎúµÖÖ) addition, 

subtraction, multiplication and division (ˆ¤üÖ., ²Öê¸üß•Ö, 
¾Ö•ÖÖ²ÖÖÛúß, ÝÖãÞÖÖÛúÖ¸ü, ³ÖÖÝÖÖÛúÖ¸ü) †Ö×ÞÖ logical operations 
(ŸÖÖÙÛúÛúß ¯ÖÏ×ÛÎúµÖÖ ) (ˆ¤üÖ., comparisons (ŸÖã»Ö®ÖÖ Ûú¸üÞÖê)) Ûêú»µÖÖ 
•ÖÖŸÖÖŸÖ. 
ii) ÛÓú™ÒüÖê»Ö µÖã×®Ö™ü: ÃÖÓÝÖÞÖÛúÖ“µÖÖ ³ÖÖÝÖÖÓ¾Ö¸ü ×®ÖµÖÓ¡ÖÞÖ šêü¾ÖÞµÖÖ“Öê ÛúÖµÖÔ Ûêú»Öê 
•ÖÖŸÖê.  
iii) ´Öê´Ö¸üß µÖã×®Ö™ü: Information and Instruction (´ÖÖ×ÆüŸÖß ¾Ö 
ÃÖæ“Ö®ÖÖ) stores (ÃÖÖšü¾Öæ®Ö) šêü¾ÖÞµÖÖ“Öê ÛúÖµÖÔ ´Öê´Ö¸üß µÖã×®Ö™ü´Ö¬µÖê Ûêú»Öê •ÖÖŸÖê. 
 

Q.18 Which technical difficulties did you face while 

using the computer? What did you do to overcome 

them?  

 

Ans: Some of technical difficulties faced while using 

a computer are as follows:  
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Q.23 Solve the following examples:  

 

a) An object of size (height) 7 cm is placed at 25 cm 

in front of a concave mirror of focal length 15 cm. At 

what distance from the mirror should a screen be 

placed so that we can get a sharp and clear image? 

Find the nature and size (height) of the image.  

 

Sol: Data: Concave mirror, h1 = 7 cm, u = − 25 cm, f= 

−15 cm, v = ?, h2 = ?  

i) As the image is to be obtained on a screen, it must be 

a real image.  

ii) 
1

v
+

1

u
=

1

f
  

 
1

v
=

1

f
−

1

u
=

1

−15 
−

1

−25 
  

 

=      − (
1

15 cm
−

1

25 cm
)  =

−(5−3)

75 cm
=

−2

75 cm
 

 

∴ v = −
75 cm

2
 = − 37.5 cm 

This gives the image distance. Therefore, the screen 

should be placed in front of the mirror at 37.5 cm from 

it.  

iii)  
h2

h1
=  −

v

u
  ∴  h2 = − h1 × 

v

u
  

h2 = −7  × (
−37.5  

−25 
)  

     = − 7 × 1.5   

     = −10.5 cm  

The size (height) of the image,  

h2= − 10.5 cm  

The minus sign shows that the image is inverted. 

  

b) A convex mirror has a focal length of 18 cm. The 

image of an object kept in front of the mirror is half 

the height of the object. What is the distance of the 

object from the mirror?  

 

Sol.: Data : Convex mirror,  

h2 = 
h1

2
  u =? 

 M =  
h2

h1
= −

v

u
=

1

2
   

v= −
u

2
 

1

v
+

1

u
=

1

f
  

 

∴ 
1

−u

2

 + 
1

u
 = 

1

f
 

1

u
 (1 − 2) = 

1

f
 

 
−1

u
 = 

1

f
 

u = − f = −18 cm 

The object is kept at 18 cm in front of the mirror.  

 

c) A 10 cm long stick is kept in front of a concave 

mirror having focal length of 10 cm in such a way 

that the end of the stick closest to the pole is at a 

distance of 20 cm. What will be the length of the 

image? 

 

Sol.: Given Data: concave mirror, h1= 10cm, f = −10 cm, 

u = − 20 cm, h2 = ? 
1

v
+

1

u
=

1

f
   ∴ 

1

v
=

1

f
−

1

u
  

 
u

v
=

u

f
− 1 =  

−20cm

−10cm
− 1  

                   =  2 − 1 =  1     

∴ 
v

u
= 1  

M= 
h2

h1
= −

v

u
         

 ∴  h2 = −
v

u
× h1 = −1 × h1 

= − 1  × 10 cm = − 10 cm  

The minus sign shows that the image is inverted.  

Ans.: The length of the image (without considering 

the minus sign) = 10 cm  

 

Q. ¾Ö¸üß»Ö ÃÖ¾ÖÔ ˆ¤üÖÆü¸üÞÖÖ´Ö¬µÖê ×¤ü»Öê»µÖÖ information ®ÖãÃÖÖ¸ü physical 
quantities †Ö×ÞÖ ŸµÖÖÓ“Öß value ×»ÖÆüÖ¾Öß. ×¾Ö“ÖÖ¸ü»Öê»µÖÖ quantity 
ÃÖÖšüß µÖÖêÝµÖ ŸÖÖê formula ×»ÖÆüæ®Ö µÖÖêÝµÖ ÝÖ×ÞÖŸÖßµÖ ×ÛÎúµÖÖ Ûúºþ®Ö ˆ¢Ö¸ü 
×´Öôû¾ÖÖ¾Öê. ×´ÖôûÖ»Öê»µÖÖ ˆ¢Ö¸üÖÃÖ unit †¾Ö¿µÖ ×»ÖÆüÖ¾Öê. 
Convex mirror ÃÖÖšüß object distance negative †ÃÖŸÖê Æêü »ÖõÖÖŸÖ 
šêü¾ÖÖ¾Öê. 
cartesian sign conversion ®ÖãÃÖÖ¸ü ×“Ö®Æü ÃÖÓÛêúŸÖ ¾ÖÖ¯Ö¸üÖ¾ÖêŸÖ. 
 

 

 

  

 

 

 

BEST WISHES … 

DNYANADA PRAKASHAN … 
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11.2.2 Spherical mirrors  

 

Observe and discuss.  

i) You must have seen the mirrors displayed in the 

Laughing Chamber in a fair. Your face appears distorted 

in these mirrors. Why does this happen?  

ii) These mirrors are different from the mirrors we 

have at home. They are curved. The images formed by 

curved mirrors are different from those formed by 

plane mirrors. Because of this we do not see the 

familiar images in these mirrors.  

iii) The rear view mirrors in cars, which enable drivers 

to see the vehicles coming from behind are curved 

mirrors.  

 

 

 

 

 

 

 

 

 

 

 

 

iv) If we cut a rubber ball into two parts as shown in 

figure, we can see that each of the two parts has two 

types of surfaces.  

v) Generally, spherical mirrors are parts of a hollow 

glass sphere like the part B in the figure.  

vi) The inner or outer surface of this part is coated with 

a shiny substance to produce a spherical mirror. 

vii) Reflection of light takes place either from its outer 

or inner surface. Thus, there are two types of spherical 

mirrors as described below. 

 

 

 

 

 

 

 

 

 

 

Spherical mirrors (ÝÖÖê»ÖßµÖ †Ö ü̧ÃÖê) - 
i) Fair (µÖÖ¡ÖÖ) ´Ö¬Öß»Ö laughing chamber (ÆüÖÃµÖ ¤üÖ»Ö®Ö) ´Ö¬µÖê ˆ³Öê 
Ûêú»Öê»Öê mirror ŸÖã´Æüß ¯ÖÖ×Æü»Öê †ÃÖŸÖß»Ö. ŸµÖÖ mirror ´Ö¬µÖê ŸÖã´Ö“Öê face 
(“ÖêÆü¸üÖ) ÆüÖ distorted (¾µÖÓÝÖ/†ÖÝÖôûÖ-¾ÖêÝÖôûÖ) ×¤üÃÖæ®Ö µÖêŸÖÖê. †ÃÖê ÛúÖ 
‘Ö›üŸÖê?   
ii) Æêü Mirrors †Ö¯Ö»µÖÖ ‘Ö¸üÖŸÖß»Ö mirror ¯ÖêõÖÖ different 
†ÃÖŸÖÖŸÖ. ŸÖê curved (¾ÖÛÎú/ÝÖÖê»ÖÖÛúÖ¸ü) †ÃÖŸÖÖŸÖ. Plane mirror ´Ö¬µÖê 
form ÆüÖêÞÖÖ·µÖÖ image ¯ÖêõÖÖ curved mirror ´Ö¬µÖê form ÆüÖêÞÖÖ·µÖÖ 
image µÖÖ different †ÃÖŸÖÖŸÖ. µÖÖ ÛúÖ¸üÞÖÖ´Öãôêû †Ö¯ÖÞÖ curved 
mirror ´Ö¬µÖê †Ö¯Ö»Öß familliar image ¯ÖÖÆæü ¿ÖÛúŸÖ ®ÖÖÆüß.  
iii) Cars ´Ö¬Öß»Ö rear view/side mirror Ûúß •µÖÖ´Öãôêû driver »ÖÖ 
¯ÖÖšüß´ÖÖÝÖæ®Ö (behind) µÖêÞÖÖ¸üß ¾ÖÖÆü®Öê ×¤üÃÖÞµÖÖÃÖ ´Ö¤üŸÖ ÆüÖêŸÖê. ŸÖê mirror Æêü 
curved †ÃÖŸÖÖŸÖ. 
iv) ¾Ö¸üß»Ö figure ´Ö¬µÖê ¤üÖÜÖ¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê †Ö¯ÖÞÖ rubber ball cut 
Ûêú»ÖÖ †ÃÖŸÖÖ †Ö¯ÖÞÖÖ»ÖÖ ŸµÖÖ“Öê inner surface ¤üÖê®Ö ¯ÖÏÛúÖ¸ü“Öê ×´ÖôûŸÖÖŸÖ. 
v) ÃÖÖ´ÖÖ®µÖŸÖ: spherical mirror Æêü hallow glass sphere “Öê 
parts †ÃÖŸÖÖŸÖ, •Öê part B ´Ö¬µÖê ¤üÖÜÖ¾Ö»Öê †ÖÆêüŸÖ. 
vi) Spherical mirror produce Ûú¸üÞµÖÖÃÖÖšüß part B “ÖÖ inner 
ØÛú¾ÖÖ outer surface shiny substance of coat Ûêú»ÖÖ •ÖÖŸÖÖê. 
vii)  Light “Öê reflection Æêü ŸµÖÖ“µÖÖ inner ØÛú¾ÖÖ outer surface 
¾Öºþ®Ö ‘Ö›æü®Ö µÖêŸÖê. µÖÖ¾Öºþ®Ö spherical mirror “Öê ¤üÖê®Ö types †ÖÆêüŸÖ. 
ŸÖê ÜÖÖ»Öß»Ö¯ÖÏ´ÖÖÞÖê  
Spherical mirror types -  
1) •Ö¸ü spherical mirror “ÖÖ inner surface (†ÖÓŸÖ¸ü³ÖÖÝÖ / 
¯ÖéÂšü³ÖÖÝÖ) ÆüÖ reflecting surface. (¯Ö¸üÖ¾ÖŸÖÔÛú ¯ÖéÂš³ÖÖÝÖ) †ÃÖê»Ö ŸÖ¸ü 
ŸµÖÖ»ÖÖ concave (†ÓŸÖ¾ÖÔÛÎú) mirror ´ÆüÞÖŸÖÖŸÖ. 
2) •Ö¸ü spherical mirror “ÖÖ outer surface (²ÖÖÊ ¯ÖéÂš³ÖÖÝÖ) ÆüÖ 
reflecting surface (¯Ö¸üÖ¾ÖŸÖÔÛú ¯ÖéÂšü³ÖÖÝÖ) †ÃÖê»Ö ŸÖ¸ü ŸµÖÖ»ÖÖ convex 
(²Ö×Æü¾ÖÔÛÎú) mirror ´ÆüÞÖŸÖÖŸÖ. 
 

# Types of spherical mirrors: 

 

1) Concave mirror 

If the inner surface of the spherical mirror is the 

reflecting surface, then it is called a concave mirror.  

 

2) Convex mirror  

If the outer surface of the spherical mirror is the 

reflecting surface then it is called a convex mirror.  
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iii) This is the reason why some auditoriums or some 

particular seats in an auditorium have inferior sound 

reception. This is shown in figure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reverberation (×®Ö®ÖÖ¤)ü - 
i) Room “µÖÖ roof (”û¯¯Ö¸ü / ”ûŸÖ) †Ö×ÞÖ wall (×³ÖÓŸÖ) ¯ÖÖÃÖæ®Ö sound 
wave multiple time (†®ÖêÛú ¾ÖêôûÖ) reflect ÆüÖêŸÖÖŸÖ. µÖÖ´Öãôêû single 
sound ‹ÛúÖ¾Öêôûß ‹êÛæú ®Ö µÖêŸÖÖ ŸÖÖê contineously (ÃÖŸÖŸÖ) ‹êÛæú µÖêŸÖÖê. 
µÖÖ»ÖÖ“Ö reverberation (×®Ö®ÖÖ¤ü) ´ÆüÞÖŸÖÖŸÖ. 
ii) Particular sound wave “µÖÖ successive reflection (»ÖÝÖŸÖ“Öê 
¯Ö¸üÖ¾ÖŸÖÔ®Ö) µÖÖ´Ö¬Öß»Ö time †Ö¯Ö»µÖÖ¯ÖµÖÕŸÖ reach ÆüÖê‡Ô¯ÖµÖÕŸÖ Ûú´Öß ÆüÖêŸÖÖê 
†Ö×ÞÖ reflected sound ‹Ûú´ÖêÛúÖÓ´Ö¬µÖê mixup (×´ÖÃÖôûÞÖê) ÆüÖêŸÖÖê. 
ŸÖÃÖê“Ö increased loudness “ÖÖ contineous sound produce ÆüÖêŸÖÖê 
•µÖÖ´Öãôêû ŸÖÖê clearly deciphered (ˆ»ÖÝÖ›üÞÖê) ÆüÖêŸÖ ®ÖÖÆüß. 
iii) µÖÖ ÛúÖ¸üÞÖÖ´Öãôêû ÛúÖÆüß auditorium (ÃÖ³ÖÖÝÖéÆü) ØÛú¾ÖÖ particular 
seat (ÁÖÖêŸµÖÖÓ“µÖÖ ²ÖÃÖÞµÖÖ“Öß ×šüÛúÖÞÖ) “µÖÖ ×šüÛúÖÞÖß inferior sound 
reception (†ÖŸÖß»Ö †Ö¾ÖÖ•Ö ÝÖÎÆüÞÖ) ×®ÖÛéúÂšü šü¸üŸÖê. 
 

Q.11 Use your brain power! 

 

How will you reduce reverberation in public halls 

or buildings?  

 

Ans.: The distance between the opposite walls, and also 

the height of the celling should be less than 17.2 m. 

 

Q.11 Public halls (ÃÖÖ¾ÖÔ•Ö×®ÖÛú ÃÖ³ÖÖÝÖéÆü) ØÛú¾ÖÖ buildings 
(‡´ÖÖ ü̧ŸÖß) ´Ö¬Öß»Ö reverberation (×®Ö®ÖÖ¤ü) reduce ÛúÃÖê Ûú¸üÖ»Ö?  
Ans- Opposite walls (ÃÖ´ÖÖê¸üÖÃÖ´ÖÖê¸üß»Ö ×³ÖÓŸÖß) †Ö×ÞÖ celling (”ûŸÖ) 
“Öß Hight 17.2m ¯ÖêõÖÖ Ûú´Öß †ÃÖÖ¾Öß. 

 
12.8 SONAR  

 

Q.12 Write short note on: SONAR 

  

Ans: SONAR 

i) SONAR is the short form for Sound Navigation and 

Ranging. It is used to determine the direction, distance 

and speed of an underwater object with the help of 

ultrasonic sound waves.  

ii) SONAR has a transmitter and a receiver, which are 

fitted on ships or boats.  

iii) The transmitter produces and transmits ultrasonic 

sound waves. These waves travel through water, strike 

underwater objects and get reflected by them. The 

reflected waves are received by the receiver on the 

ship.  

iv) The receiver converts the ultrasonic sound into 

electrical signals and these signals are properly 

interpreted.  

v) The time difference between transmission and 

reception is noted. This time and the velocity of sound 

in water give the distance from the ship, of the object 

which reflects the waves.  

vi) SONAR is used to determine the depth of the sea 

SONAR is also used to search underwater hills, valleys, 

submarines, icebergs, sunken ships etc.  

 

 

 

 

 

 

 

 

 

 

 

 

 

SONAR (ÃÖÖê®ÖÖ¸ü) - 
i) Sound Navigation and Ranging µÖÖ“Öê short form ´ÆüÞÖ•Öê 
SONAR ÆüÖêµÖ. Underwater object “ÖÖ speed, direction †Ö×ÞÖ 
distance Æêü ultra sonic sound wave “µÖÖ ´Ö¤üŸÖß®Öê determine 
(¿ÖÖê¬ÖÞÖê) Ûú¸üÞµÖÖÃÖÖšüß used Ûêú»ÖÖ •ÖÖŸÖÖê. 
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Q.8 ÃÖÖÓÝÖÖ ¯ÖÖÆæü? 
Æêü ÛúÖ ‘Ö›üŸÖê?  
1) Plants “Öß leaves particular season ´Ö¬µÖê fall off ÆüÖêŸÖÖŸÖ. 
2) fruits †Ö×ÞÖ flowers ÛúÖÆüß ÛúÖ»ÖÖ¾Ö¬Öß®ÖÓŸÖ¸ü fall off ÆüÖêŸÖÖŸÖ.  
Ans: Plants ´Ö¬µÖê excretory system †ÃÖŸÖ ®ÖÖÆüß. Plants ´Ö¬Öß»Ö 
excretory matter ÆüÖ trees “µÖÖ Vacuoles (×¸üŒŸÖßÛúÖ), flowers, 
fruits †Ö×ÞÖ barks ´Ö¬µÖê accumulate ÆüÖêŸÖÖê. ´ÆüÞÖæ®Ö Æêü material 
dispose Ûú¸üÞµÖÖÃÖÖšüß perticular season ´Ö¬µÖê leaves, flowers, 
fruits “Öê secretion ‘Ö›üæ®Ö µÖêŸÖê. 
3) Resin, gum ÃÖÖ¸üÜÖê substances plant body ¯ÖÖÃÖæ®Ö given out 
ÆüÖêŸÖÖŸÖ. 
Ans: Resin, gum ÃÖÖ¸üÜÖê substance †Ö¯Ö»µÖÖ»ÖÖ useful †ÃÖŸÖÖŸÖ. 
¯ÖÞÖ plant ÃÖÖšüß ŸÖê unwanted †ÃÖŸÖÖŸÖ. ´ÆüüÞÖæ®Ö ŸµÖÖÓ“Öß plants »ÖÖ 
ÝÖ¸ü•Ö †ÃÖŸÖ ®ÖÖÆüß. ŸÖê plants body ¯ÖÖÃÖæ®Ö thrown away Ûêú»Öê 
•ÖÖŸÖÖŸÖ. 
 

15.3.1 Excretion in plants  

 

i) Excretion is a simpler process in plants than in 

animals. There is no special organ or system for 

excretion in plants.  

ii) Gaseous substances are given out by diffusion. Most 

of the waste substances of plants are stored in vacuoles 

of leaf-cells and in flowers, fruits and the bark of the 

stem.  

iii) After some time these parts fall off. Some other 

waste materials are stored in old and worn xylem in the 

form of resin and gum.  

iv) Some waste materials are also given out through 

roots into the surrounding soil.  

 

 

 

 

 

 

 

 

 

 

 

v) In some plants, waste materials are present in the 

form of crystals of calcium oxalate.  

vi) They are called raphides. As they are needle-shaped, 

they prickle and cause irritation of the skin.  

vii) Some waste materials of plants are useful to 

humans, for example, gum, resin, latex of rubber, etc.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plants ´Ö¬Öß»Ö ˆŸÃÖ•ÖÔ®Ö - 
i) Excretion Æüß Animal ¯ÖêõÖÖ plants ´Ö¬µÖê simpler process 
†ÖÆê.ü plants ´Ö¬µÖê excretion ÃÖÖšüß ÛúÖêÞÖŸÖßÆüß special organ 
(‡Ó×¦üµÖ) ØÛú¾ÖÖ System (ÃÖÓÃ£ÖÖ) ®ÖÖÆüß. 
ii) Diffusion (×¾ÖÃÖ¸üÞÖ) ¤üË¾ÖÖ¸êü gaseous substance given out 
Ûêú»Öê •ÖÖŸÖÖŸÖ. Plants ´Ö¬Öß»Ö waste material Æêü leaf cell “µÖÖ 
vacuoles (×¸ü×ŒŸÖÛúÖ), flowers, fruits, †Ö×ÞÖ stem “µÖÖ bark ´Ö¬µÖê 
store Ûêú»Öê •ÖÖŸÖê. 
iii) ÛúÖÆüß ÛúÖ»ÖÖ¾Ö¬Öß®ÖÓŸÖ¸ü ŸÖê parts fall off (ÝÖôæû®Ö ¯Ö›üÞÖê) ÆüÖêŸÖÖŸÖ. 
‡ŸÖ¸ü ÛúÖÆüß waste material Æêü resin †Ö×ÞÖ gum “µÖÖ ¹ú¯ÖÖŸÖ old 
†Ö×ÞÖ worn (•ÖßÞÖÔ) xylem ´Ö¬µÖê store Ûêú»Öê •ÖÖŸÖê.  
iv) ÛúÖÆüß waste material Æêü roots ´ÖÖ±úÔŸÖ surrounding soil ´Ö¬µÖê 
given out Ûêú»Öê •ÖÖŸÖê. 
v) ÛúÖÆüß plants ´Ö¬µÖê, Calcium oxalate “µÖÖ Crystal “µÖÖ ºþ¯ÖÖŸÖ 
waste materials †ÃÖŸÖÖŸÖ. ŸµÖÖÓ®ÖÖ raphides ´ÆüÞÖŸÖÖŸÖ. ŸÖê needle 
shaped (†ÞÖÛãú“Öß¤üÖ¸ü), prickle (ÛúÖ™êü) †ÃÖŸÖÖŸÖ †Ö×ÞÖ ŸµÖÖ´Öãôêû 
skin “Öê irritation ‘Ö›üæ®Ö µÖêŸÖê.  
vi) Plants “Öê ÛúÖÆüß waste material Æêü human »ÖÖ useful †ÃÖŸÖê.  
Ex. gum, resin, latex of rubber etc. 
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Q.20 Describe the structure of the DNA molecule. 

 

Ans: Structure of the DNA molecule: 

i) DNA structure was proposed by Watson and Crick in 

1953.  

ii) According to their model. DNA has two parallel 

threads of nucleotides which are coiled around each 

other. Thus it is called a double helix.  

iii) Each strand is made up of nucleotides. Each 

nucleotide consists of a Deoxyribose sugar. phosphoric 

acid and a nitrogen base.  

iv) The sugar and phosphate joins alternately with each 

other on the DNA strand.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

v) There are two main types of nitrogenous bases, 

known as purines and pyrimidines. Adenine and 

guanine are two purines while cytosine and thymine 

are two pyrimidines.  

vi) One purine is bonded with other pyrimidine in the 

opposite strand of the DNA helix.  

vii) As a rule, purine adenine always makes pair with 

pyrimidine thymine by double hydrogen bond.  

viii) Purine guanine always pairs with pyrimidine 

cytosine by triple hydrogen bond.  

ix) These hydrogen bonds appear like steps of the 

ladder.  

 

Q.21 Explain the structure, function and types of 

RNA.  

 

Ans: i) The RNA is a nucleic acid that is found both in 

nucleus as well as in cytoplasm. It is made up of single 

strand that is twisted upon itself.  

ii) The components of RNA are nucleotides which are 

made up of ribose sugar, phosphoric acid and the 

nitrogenous bases.  

iii) The four types of nitrogenous substances in the RNA 

are adenine, guanine, cytosine and uracil. Thymine is 

not present in the RNA molecules. Of these adenine and 

guanine are purines while cytosine and uracil are the 

pyrimidines of the RNA. RNA is found both in nucleus as 

well as in cytoplasm.  

iv) The RNA is of three types according to its functions.  

 

A) Messenger RNA or mRNA:  

During the process of protein synthesis the mRNA 

molecule carries the information of coding a particular 

protein from genes i.e. DNA chain. DNA is present in the 

cell nucleus but the information is passed to the 

ribosomes in the cytoplasm with the help of messenger 

RNA. Then later the proteins are synthesized in the 

ribosomes.  

 

 

 

 

 

 

 

B) Ribosomal RNA (rRNA):  

Ribosomal RNA is present in the ribosomes which are 

protein factories of the cell. This rRNA molecule 

performs the function of protein synthesis.  

C) Transfer RNA (tRNA): The RNA molecule that 

transfers the amino acids according to the message of 

the mRNA, is called tRNA. It carries the amino acid up to 

the ribosomes during the process of protein synthesis. 
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Types of simple permanent tissues: 

 

Name of 

Tissue 

Parenchym

a 

Collenchy

ma 

Sclerench

yma 

Structur

e of Cells 

Living cells 

with thin 

cell wall and 

intercellular 

spaces 

Elongated 

living cells 

with 

thickened 

cell wall at 

corners 

due to 

cellulose 

and pectin 

Dead and 

fibrous 

cells with 

tapering 

ends, cell 

wall 

contains 

lignin 

Location All parts like 

roots, stem, 

leaves, 

flowers and 

seeds 

 

At the base 

of leaf 

petiole, 

branches 

and stem 

Stem, veins 

of leaves, 

hard coats 

of seeds, 

outer 

covering of 

coconut 

Function

s 

Support, 

storage of 

food and 

filling vacant 

spaces 

Support 

and 

flexibility 

to various 

parts 

Give 

strength 

and 

rigidity to 

parts of 

the plants. 

Sub-

types 

Chlorenchy

ma: Leaves, 

performs 

photosynthe

sis. 

Aerenchym

a: Helps 

aquatic 

plants, 

leaves and 

stem to float 

  

 

Types of complex permanent tissues: 

 

Name of tissue Xylem Phloem 

Characteristics Consists of thick-

walled dead cells 

Consists of 

cytoplasm 

containing 

living cells 

Types of cells Tracheids, 

vessels and 

xylem fibres -

dead cells 

Xylem 

parenchyma-

living cells 

Sieve tubes, 

companion 

cells, phloem 

parenchyma-

living cells 

Phloem fibres-

dead cells 

Function Structure like 

interconnected 

tubes, conduct 

water and 

minerals only in 

upward direction 

Tubes joned to 

each other, 

conduct sugar 

and amino 

acids from 

leaves to 

various parts 

in upward and 

downward 

direction 

   

Peramanent tissue (Ã£ÖÖµÖß ‰úŸÖß) - 
i) Meristematic tissue “µÖÖ division (×¾Ö³ÖÖ•Ö®Ö) ´Öãôêû ŸÖµÖÖ¸ü —
ÖÖ»Öê»µÖÖ new cell “Öß complete growth —ÖÖ»µÖÖ®ÖÓŸÖ¸ü ŸµÖÖ šü¸üÖ×¾ÖÛú 
×šüÛúÖÞÖß ×¾Ö×¿ÖÂ™ü ÛúÖµÖÔ Ûúºþ »ÖÖÝÖŸÖÖŸÖ. ŸµÖÖ¾Öêôûß ŸµÖÖÓ“Öß divide 
ÆüÖêÞµÖÖ“Öß ability ÃÖÓ¯ÖŸÖê †Ö×ÞÖ ŸµÖÖ specific function perform Ûú¹ú 
»ÖÖÝÖŸÖÖŸÖ. 
ii) †¿ÖÖ ¯ÖÎÛúÖ ȩ̂ü ŸÖê specific structure (×¾Ö×¿ÖÂ™ü ¸ü“Ö®ÖÖ), shape 
(†ÖÛúÖ¸ü) †Ö×ÞÖ location permanently acquire (¬ÖÖ¸üÞÖ) Ûú¸üŸÖÖŸÖ 
†Ö×ÞÖ Specific function perform Ûú¸üŸÖÖŸÖ, µÖÖ»ÖÖ“Ö 
differentiation (×¾Ö³Öê¤ü®Ö) ´ÆüÞÖŸÖÖŸÖ. †Ö×ÞÖ ŸÖÃÖê“Ö permanent 
tissue Æêü differentiated cell ¯ÖÖÃÖæ®Ö formed ÆüÖêŸÖÖŸÖ. 
iii) Permanent tissue “Öê simple permanent (ÃÖ¸ü»Ö Ã£ÖÖµÖß) 
†Ö×ÞÖ complex permanent (•Ö™üß»Ö Ã£ÖÖµÖß) tissue Æêü ¤üÖê®Ö type 
†ÖÆêüŸÖ. 
 
A) ÃÖ ü̧»Ö Ã£ÖÖµÖß ‰úŸÖß - 
µÖÖ ‹ÛúÖ“Ö ¯ÖÎÛúÖ¸ü“µÖÖ Cell “µÖÖ types ¯ÖÖÃÖæ®Ö ²Ö®Ö»Öê»µÖÖ †ÃÖŸÖÖŸÖ. 
ŸµÖÖÓ“ÖÖ function ®ÖãÃÖÖ¸ü ÜÖÖ»Öß»Ö ¯ÖÎÛúÖ¸ü ¯Ö›üŸÖÖŸÖ. 
 Simple permanent tissue “µÖÖ types “ÖÖ table ´Ö¬µÖê ŸµÖÖÓ“Öß 
structure, locations †Ö×ÞÖ fanctions ŸÖÃÖê“Ö sub type “Öß 
information ×¤ü»Öß †ÖÆêü, ŸÖß ÛúÖôû•Öß¯Öæ¾ÖÔÛú ¾ÖÖ“ÖÖ¾Öß †Ö×ÞÖ »ÖõÖÖŸÖ 
šêü¾ÖÖ¾Öß, ŸµÖÖŸÖß»Ö ÛúÖÆüß words “Öê †£ÖÔ ÜÖÖ»Öß ×¤ü»Öê †ÖÆêüŸÖ.  



Demo Pages of Book                                                                                                                                                                                   9th (Science) 
 

Dnyanada Publication House Pune                                                                                                                                                                Page 17 

 

Paroochyma - ´Öæ»Ö ‰úŸÖß, intercellular spaces - †ÖÓŸÖ¸ü¯Öê¿ÖßµÖ 
¯ÖÖêÛúôûµÖÖ, vacant space- ´ÖÖêÛúôûß •ÖÖÝÖÖ chlorenchyma - Æü¸üßŸÖ 
‰úŸÖß, Aerenchyma - ¾ÖÖµÖæ ‰úŸÖß, aquatic plants - •Ö»ÖßµÖ 
diameter †ÃÖ»Öê»Öß ‹Ûú telescope ÆüÖêµÖ. ´ÆüÞÖ•Öê“Ö 25km 
diameter †ÃÖ»Öê»µÖÖ telescope ´Öãôêû •Öß information ×´ÖôûŸÖê ŸÖß 
information µÖÖ 30 telescope arrangement ´Öãôêû ×´ÖôûŸÖê. 
GMRT Æüß Indian scientists †Ö×ÞÖ engineers ®Öß Minimum 
cost (Ûú´Öß ÜÖ“ÖÔ) ´Ö¬µÖê ²Ö®Ö¾Ö»Öê»Öß world standard research 
facility †ÖÆêü. GMRT “µÖÖ ÃÖÖÆüÖµµÖÖ®Öê scientists Æêü solar system, 
solar winds (ÃÖÖî¸ü¾ÖÖ ȩ̂ü) pulsars (Ã¯ÖÓ¤üÛú), supernova 
(´ÖÆüÖÃ±úÖê™üÛú), intersteller hydrogen clouds (ŸÖÖ·µÖÖ ¤ü¸ü´µÖÖ®Ö 
†ÃÖÞÖÖ¸ü ÆüÖµÖ›ÒÖê•Ö®Ö œüÝÖ) µÖÖÓ“ÖÖ study Ûêú»ÖÖ •ÖÖŸÖÖê. µÖÖ facilities “ÖÖ 
use Ûú¸üÞµÖÖÃÖÖšüß all over world ´Ö¬Öß»Ö scientists, India ´Ö¬µÖê 
µÖêŸÖÖŸÖ. 
 

18.5 Telescopes in space  

 

Telescopes in space: 

i) Visible light and the radio waves emitted by heavenly 

bodies in space can pass through the earth’s 

atmosphere and reach the earth's surface. So, optical 

and radio telescopes can be erected on the surface of 

the earth. However, these earth-based telescopes 

present some problems in making good quality 

observations. 

ii) The visible light coming from a heavenly body has to 

pass through the earth’s atmosphere to reach the 

earth’s surface. During this journey, some of the light is 

absorbed by the atmosphere and the intensity of the 

light reaching the earth’s surface decreases.  

iii) A second problem is caused by the changes in 

atmospheric pressure and temperature. These changes 

cause turbulence in the atmosphere which in turn cause 

of the light rays to change their path slightly and 

thereby shake the position of the image.  

iv) Also, because of sunlight, we cannot use optical 

telescopes during the day. During the night too city 

lights and cloudy weather can cause difficulties in 

observing the heavenly bodies. To reduce these 

problems, optical telescopes are situated on top of 

mountains, at in uninhabitated places.  

v) However, if we want to get rid of all the above 

problems completely, we should place the telescope 

above the earth’s atmosphere, in space itself.  

vi) These problems do not exist in the space and thus he 

image obtained by space telescopes would be bright 

and very clear and will remain at one place. Scientists 

have turned this idea into reality. 

More information:  

i) In 1990, the National Aeronautics and Space 

Administration launched into space an optical telescope 

called the Hubble telescope.  

ii) It has a mirror of diameter 94 inches and is orbiting 

the earth at a height of 589 km from it.  

iii) This telescope is still working and has helped to 

make important discoveries. 

 

 

 

 

 

 

 

 

 

 

More information:  

i) In 1999, the National Aeronautics and Space 

Administration launched an X-ray telescope named 

Chandra, in space, to study X-rays coming from 

heavenly objects.  

ii) Special mirrors which can reflect X-rays were used in 

this telescope.  

iii) Chandra has given us very useful information about 

stars and galaxies. The telescope is named after the 

famous Indian scientist Subramanian Chandrashekhar.     
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Telescopes in space (†¾ÖÛúÖ¿ÖÖŸÖß»Ö ¤üã²ÖáÞÖ) - 
i)  Space ´Ö¬Öß»Ö heavenly bodies Ûú›üæ®Ö emit Ûêú»Öê»Öê visible 
light †Ö×ÞÖ radio waves earth's atmosphere ´Ö¬Öæ®Ö pass ÆüÖê¾Öæ®Ö 
earth's Surfare ¾Ö¸ü ¯ÖÖêÆüÖê“ÖŸÖÖŸÖ. ´ÆüÞÖæ®Ö optical †Ö×ÞÖ radio 
telescope Æêü earth surface ¾Ö¸ü ˆ³ÖÖ¸üÞµÖÖŸÖ (erect) †Ö»Öê †ÖÆêüŸÖ. 
 

More information:  

i) A large radio telescope called the Giant Meter-wave 

Radio Telescope (GMRT) has been erected at 

Narayangaon near Pune.  

ii) It uses radio waves having wavelengths of about a 

metre, coming from planets and stars to study those 

heavenly bodies.  

iii) This telescope is actually a collection of 30 dishes, 

each having a diameter of 45 m.  

iv) It is called a giant telescope as the arrangement of 

the 30 dishes over an area which measures up to 25 km 

across, is made in such a way that it works as a single 

dish having a diameter of 25 km.  

v) This means that the GMRT gives the same data that 

we would have got from a telescope having a single dish 

of 25 Km diameter! GMRT has been made by Indian 

scientists and engineers at minimum cost.  

vi) It is a world standard research facility. Scientists 

study the solar system, solar winds, pulsars, supernova, 

interstellar hydrogen clouds, etc. with the help of the 

GMRT.  

vii) Scientists from all over the world come to India to 

make use of this facility.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Radio telescope (¸êü×›ü†Öê ™êü»ÖêÃÛúÖê̄ Ö) -  
i) †®ÖêÛú heavenly objects Æêü visible radiation ×¿Ö¾ÖÖµÖ radio 
waves emit Ûú¸üŸÖÖŸÖ. †¿ÖÖ ¯ÖÎÛúÖ¸ü“Öß radiations †Ö¯ÖÞÖ †Ö¯Ö»µÖÖ 
eyes ®Öê ¯ÖÖÆüæ ¿ÖÛúŸÖ ®ÖÖÆüß. 
ii) ´ÆüÞÖæ®Ö µÖÖ rays receive Ûú¸üÞµÖÖÃÖÖšüß special type “Öê 
telescope use Ûêú»Öê •ÖÖŸÖÖŸÖ. µÖÖ»ÖÖ“Ö radio telescope ´ÆüÞÖŸÖÖŸÖ. 
Radio telescope Æêü ‹ÛúÖ parabolic shape “µÖÖ ‹Ûú ¾Ö †®ÖêÛú 
dishes ¯ÖÖÃÖæ®Ö ²Ö®Ö¾Ö»Öê»Öß †ÃÖŸÖÖŸÖ. 
iii) Optical telescope ¯ÖÎ´ÖÖÞÖê“Ö incident radio waves Æêü µÖÖ 
dishes ´Ö¬Öæ®Ö reflected ÆüÖêŸÖÖŸÖ †Ö×ÞÖ focus “µÖÖ ×šüÛúÖÞÖß 
converge (‹Ûú×¡ÖŸÖ) ÆüÖêŸÖÖŸÖ. focal point ¯ÖÖ¿Öß radio receiver 
²ÖÃÖ¾Ö»Öê»ÖÖ †ÃÖŸÖÖê. 
iv) µÖÖ receiver Ûú›üæ®Ö gather (ÝÖÎÆüÞÖ) Ûêú»Öê»Öß information Æüß 
computer ¾Ö¸ü passed Ûêú»Öß •ÖÖŸÖê. •µÖÖ“Öê analyses ÆüÖêŸÖê †Ö×ÞÖ 
source “Öß image construct ÆüÖêŸÖê. 
 
†×¬ÖÛú ´ÖÖ×ÆüŸÖßÃŸÖ¾Ö - 
Pune •Ö¾Öôûß»Ö Narayangaon µÖê£Öê Giant - Meter-wave Radio 
Telescope (GMRT) µÖÖ ®ÖÖ¾ÖÖ“Öß large radio telescope erected 
(ˆ³ÖÖ¸üÞµÖÖŸÖ) Ûú¸üÞµÖÖŸÖ †Ö»Öß †ÖÆêü. Meter ´Ö¬µÖê wavelength 
†ÃÖÞÖÖ·µÖÖ radio waves •µÖÖ planets †Ö×ÞÖ stars ¯ÖÖÃÖæ®Ö µÖêÞÖÖ·µÖÖ 
heavenly bodies “ÖÖ Study Ûú¸üÞµÖÖÃÖÖšüß ŸµÖÖÓ“ÖÖ ˆ¯ÖµÖÖêÝÖ ÆüÖêŸÖÖê. 
µÖÖ´Ö¬µÖê ¯ÖÎŸµÖõÖÖŸÖ 30 dishes “Öê collection †ÃÖæ®Ö ¯ÖÎŸµÖêÛúÖ“Öß 
diameter 45m †ÖÆêü. µÖÖ telescopes »ÖÖ giant telescope 
´ÆüÞÖŸÖÖŸÖ. µÖÖ“Öê reason ´ÆüÞÖ•Öê 30 telescope “Öß structure 25km 
area ´Ö¬µÖê spread —ÖÖ»Öß †ÖÆêüŸÖ. Æüß structure ´ÆüÞÖ•Öê 25km 
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†¿ÖÖ“Ö ¯ÖÏÛúÖ¸êü ... 
 

ÃÖ¾ÖÔ Topics “µÖÖ ÃÖ¾ÖÔ ¯ÖÏ¿®ÖÖÓ“Öß ˆ¢Ö¸êü †ÝÖÖê¤ü ü̧ English 

´Ö¬µÖê ×¤ü»Öß †ÃÖæ®Ö ŸµÖÖ“Öê Ã¯ÖÂ™üßÛú¸üÞÖ Scientific 

´Ö¸üÖšüß´Ö¬µÖê ×¤ü»Öê †ÖÆêü... 

 

ˆ³µÖÖ ´ÖÆüÖ¸üÖÂ™üÒÖŸÖ †ÃÖÖ ‹ÛúÆüß ×¾ÖªÖ£Öá ¸üÖÆüÞÖÖ¸ü ®ÖÖÆüß 

Ûúß, ŸµÖÖ»ÖÖ ÃÖ´Ö•ÖÞÖÖ¸ü ®ÖÖÆüß.. 

 

 ÃÖ¾ÖÖÕ®ÖÖ ÃÖ¾ÖÔ ÃÖ´Ö•ÖÞÖÖ¸ü...  

 ÃÖ¾ÖÔ•ÖÞÖ ÃÖ¾ÖÔ ×»Ö×ÆüÞÖÖ¸ü...  

 ´ÖÖŒÃÖÔ/ –ÖÖ®Ö ÃÖ¾ÖÖÕ“Öê ¾ÖÖœüÞÖÖ¸ü... 

 –ÖÖ®Ö ¾ÖÖœü»µÖÖ®Öê ²Öê¸üÖê•ÖÝÖÖ¸üß Ûú´Öß ÆüÖêÞÖÖ¸ü... 

 ¯ÖÖšüÖÓŸÖ¸ü/ ‘ÖÖêÛú´Ö¯Ö¼üß Ûúºþ®Ö ÛúÖÆüßÆüß ˆ¯ÖµÖÖêÝÖ 

®ÖÖÆüß... 

 

µÖÖÃÖÖšüß ±úŒŸÖ –ÖÖ®Ö¤üÖ“Öß ¯ÖãÃŸÖÛêú 

 

¯ÖãÃŸÖÛú ´ÖÖÝÖÞÖßÃÖÖšüß ÃÖÓ¯ÖÛÔú - 9657961490 

 

†Ö•Ö“Ö ÃÖÓ¯ÖÛÔú Ûú¸üÖ.. 
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