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1. HEREDITY AND EVOLUTION 

PART - A 

1. Mendel observed 7 pairs of contrasting characters in Pisum sativum. Which one of the following is not a 

part of that?                                                                                                                           J-14, J-15 

i) Tall and dwarf            ii) Yellow and green seed colour  

iii) Terminal and axial flower              iv) Smooth and rough stem 

2. Primitive man evolved in ___________                                                                           M-13, M-15 

i) Africa  ii) America   iii) Australia   iv) India 

3. Which of the following is inheritable?                                                                                        J-13, M-16 

i) an altered gene in sperm   ii) an altered gene in liver cells 

iii) an altered gene in skin cells  iv) an altered gene in udder cells 

4. The theory of Natural Selection was proposed by __________ M-12, S-13, M-14, S-14,S-15,S-16, J-16 

i) Charles Darwin    ii) Hugo de Vries  iii) Gregor Johann Mendel     iv) Jean Baptise Lamarck 

PART - B 

1. The inheritable characters vary in different species and within the same species. Name the 

variation in the following cases.  

The eye colour among the human beings are varied as blue, black, brown, green, etc. 

i) This is called as _______variation. (Intra specific variation)                        J-12, M-14, S-14, J-16 

The dentition in the rabbit and the elephant are not the same. 

ii) This is called as __________ variation. (Inter generic variation)  

2. Here are certain important hereditary jargons. Fill in the blanks by choosing a suitable one from 

the list given. (allele, variation, speciation, gene, allelomorphs)         J-13, M-16, S-16, J-16, M-16 

i) __________ are the factors which form the physical basis of inheritance. (gene) 

ii) __________ is the alternate forms of the same gene. (allele) 

iii) __________ are the expressions of contrasting pair of alleles. (allelomorphs) 

3. Sequentially arrange the different species of man from primitive to modern man. (Neanderthal 

man, Homo habilis, Homo erectus, Homo sapiens)                                   S-13, J-14, J-15, J-16 

 

Homo habilis 

 

Homo erectus 

 

Neanderthal man 

 

Homo sapiens 

4. What are variations? Mention their types.                                                                               M-16 

Variation: 

     Variation may be defined as differences in the characteristics among the individuals of the same 

species Intra specific variation or among the different genera Intergeneric variation or different 

species Inter specific variation. 

Types of variation: 

i. Somatic variation    ii. germinal variation 

5. What are monoclonal antibodies? Mention its use.                                                                     S-16 

Monoclonal antibodies  

These are the antibodies produced from cloned cells by hybridoma technology.  

Use: In the treatment of cancer. 

6. Match the following by identifying the pair:                                                                                M-16 

(medicines, fuel, microbes, metabolism, organic acids) 

i) vaccine  ii) natural gas  iii) citric acid   iv) monoclonal antibodies       v) vitamins 

i) vaccine   microbes 

ii) natural gas   fuel 

iii) citric acid    organic acid  

iv) monoclonal antibodies        medicines 

v) vitamins metabolism 

www.kalvikural.comwww.nammakalvi.weebly.com



J.Saravanan, M.Sc., M.Sc.(yoga),B.Ed.,             GBHSS, POIGAI, VELLORE DT.  Cell No: 9944799005 

                                   

PART - C 

1. Human evolution has undergone a record of changes during the past 15 million years.             M-13 

i) Name the different species of mankind in chronological order from primitive to modern man. 

ii) When were the primitive caves developed? 

iii) Narrate the life led by early man like hominids. 

Ans: 

a.The chronicalogical order of man 

Modern Homosapiens ( 75,000 – 10,000 years) 

 

 

Archaic Homosapiens (ice age ) 

 

 

Neanderthal man ( 1 million years ago) 

 

 

Homo erectus ( 1.5 million years ago ) 

 

 

Homo habilis ( 3-4 million years ago) 

 

 

Hairy bodied Gorilla and Chimpanzees like hominids ( 15 

million years ago ) 

b. original prehistoric caves  

Prehistoric caves were developed about 18,000 years ago. 

c. life of Hominid 

• Around 3-4 million years ago, men like hominids, walked into Eastern Africa.  

• They hunted with stone weapons but were mostly fruit eaters.  

• They were  four feet but, walked upright in the grass lands of East Africa.  

• These creatures were called the First human like being – the hominid. 

2. Describe in brief Mendel’s monohybrid cross.                                                                              J-13 

Mendel’s Monohybrid Cross 

The first experiment of Mendel considering the inheritance of a single trait (Height of the plant-

Tall/Dwarf) is called Monohybrid Cross. 

 Explanation:  

• Mendel selected tall and dwarf garden pea plants, Pisum sativum, for his experiments. Mendel selected 

tall and dwarf pea plants for his experiments. 

•  He observed their growth for nearly two years and found that tall plants always produce tall plants and 

dwarf plants produce dwarf plants - generation after generation, on self pollination and under natural 

conditions.  

• He termed those tall and dwarf plants as “wild types” or “pure breeding” varieties. 

•  He crossed a tall plant with a dwarf plant, and observed how the traits are transmitted the progeny and 

calculated the percentage of tallness and dwarfness in subsequent generations. 

• When a pure breeding tall plant (TT) was crossed with a pure breeding dwarf plant(tt), all plants were 

tall in the first filial generation(F1) i.e. there was not any medium height plants or dwarf plants.  

• This means that only one of the parental traits was seen and not a mixture of the two.  

• When such an F1 tall plant(Tt) was allowed to self-pollination, both the tall and dwarf plants appeared in 

second filial generation (F2) in the ratio of 3:1.  

• This indicates that both tallness and dwarfness were inherited in the F1 plants but only one trait was 

expressed, i.e. tallness. The trait which is expressed is called dominant. The hidden trait is called the 

recessive trait.  
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PUBLIC QUESTIONS   

1Marks 

1. ______is alternate expression of same gene.                                                                               J-12 

(alleles, variation, speciation, gene, allelomorph)                                                                           

2. ____worked out the first scientific experimental study on heredity.                                               S -12 

(Ian wilmut, Gregor Johann mendel,Charles Darwin, lamarck) 

2Marks 

3. Consider the following statements                                                                                               M-12 

a. somatic variation pertains to body and it is inherited. 

b. The genotype a character is influenced by factors called chromosomes. 

Ans: 

a. somatic variation pertains to body and it is not inherited. 

b. The genotype a character is influenced by factors called genes. 

4. Do you agree with statement? If not, give correct statements.                                                      S -12 

a. Primitive man evolved in Australia 

b. Between 7500-1000 years the modern Homo sapiens arose. 

Ans : 

c. Primitive man evolved in Africa. 

d. Between 75000-10000 years the modern Homo sapiens arose. 

5. Match the following                                                      Ans:                                                        S-16 

Nif genes Un specialised mass of cell  Nif genes Nitrogen fixation  

tt Biological computer manufacturing  tt Alleles 

Bio – chips Alleles  Bio – chips Biological computer manufacturing 

Stem cell  Nitrogen fixation  Stem cell  Un specialised mass of cell 

6. Do you agree with statement? If not, give correct statements.                                                    S-15 

a. Lamarck worked out the first scientific experimental study of heredity. 

b. Between 7500-1000 years the modern Homo sapiens arose. 

Ans : 

a. Gregor Johann mendel worked out the first scientific experimental study of heredity. 

b. Between 75000-10000 years the modern Homo sapiens arose. 

7. Identical twins are syngeneic with similar chromosomal contents. Natural clones are those who possess 
identical chromosomes.                                                                                                        M-15 
Fill up with the suitable word given in the brackets. 
a) Identical twins are __________ (natural clones/identical clones) 
b) Identical twins are __________ (dissimilar to each other/similar to each other) 

5marks 

1. a. What is genetic engineering?                                                               M-12 ,S-12,S-13, M-14 

Genetic engineering is the modification of the genetic information of living organisms by manipulation of 

DNA by adding, removing or repairing part of genetic material (DNA) and changing the phenotype of the 

organism. It is also known as gene manipulation or recombinant DNA Technology (r-DNA Technology)  

b.what are the uses of genetic engineering?     

• Understanding of the gene structure and function through basic research. 
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• Production of large quantities of insulin, interferon(Anti-Viral Protein produced by Virus infected 

cells) human growth hormones, proteins 

(Polypeptides) and vaccines for foot and mouth disease of cattle       (komari – in Tamil) etc.,  

• This technique is also employed in the transfer of genes involved in Nitrogen fixation (NIF–genes). 

This will help the cultivator to increase productivity. 

2. a. what is bio sensor?                                                                                                   J-12, J-15,S-15 

Bio sensor: 

It is a device consisting of immobilized layer of biological material such as enzyme, antibody, hormone, 

nucleic acids, organelles or whole cells and its contact with a sensor. The sensor converts biological 

signals into an electrical signal.  

b. state any four applications of bio sensor in medicines. 

Applications of bio sensor in medicines.  

i) Blood glucose level can be detected. 

ii) Production of any toxin in the body due to infection can be detected. 

iii) Pollution in drinking water can be monitored. 

iv) Odour, freshness and taste of food can be measured. 

3.  Explain about the uses of Biotechnology.                                                                          J-14,M-15 

Uses of Biotechnology  

Brewing Industry: Fermentation in alcoholic beverages like beer, wine etc., 

Enzyme Technology : Enzymes are bio-catalysts that speed up reaction in cells. Many 

enzymes are utilized in the pharmaceutical industry. 

Anti-Biotics : These are substances produced by some microbes that help in increasing the 

immunity to human beings which are toxic to other micro-organisms. 

Organic Acids: Acetic acid is used for the production of vinegar. 

Vitamins: These are chemical compounds present in variable minute quantities in natural food 

stuffs. They do not furnish energy but are very essential for energy transformation and 

regulation of metabolism. 

Vaccines: Vaccines are substances that confer immunity against specific disease. They act as 

antigens and stimulate the body to manufacture antibody. 

Steroids: They are a type of derived lipids Ex: Cholesterol, containing steroid drugs like 

prednisolone is produced from fungus Rhizopus. 

Monoclonal anti-bodies : These are the anti bodies produced by cloned cells. Monoclonal 

anti -bodies, are now used for treatment of cancer. 

4. Stem cell culture has brought a lot of benefits to mankind.                                                  S-14 

a). List the type of stem cells. 

The stem cells are the most unspecialized mass of cells. They are derived from animals and plants. 

There are two kinds of stem cells 

1. Embryonic Stem Cells:  

• The embryonic stem cells can be derived from early embryo which is developed by “invitro 

fertilization” (fertilization made 

      artificially in the laboratory).  

• After fertilization the zygote develops into a hollow blastula by cell division. The inner mass of 

undifferentiated cells are isolated and they are considered as embryonic stem cells. 

2. Adult or Somatic Stem Cells: 

• The body of higher animals and human beings have many well differentiated tissues like epithelial, 

connective, muscular, vascular, supporting, nervous and reproductive tissues.  

• In these tissues, there are some undifferentiated cells and are considered as the adult or somatic 

stem cells. They can grow, multiply and can be differentiated into same type of tissues into which 

they are implanted. The mechanism of adult or somatic stem cell culture is similar to that of 

embryonic stem cell culture.  

b). What are the characteristic features of stem cell? 

They have two important characteristic features. They are: 

www.nammakalvi.weebly.com
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1.Unspecialized cells which have the potentiality of growing and multiplying into enormous number of 

same type of cells by repeated mitosis.  

2.They can be introduced to become any other type of tissues with specific functions i.e., they can be 

induced to become a cardiac muscle, beta cells of pancreas (which produce insulin), special neurons in 

brain etc., 

c). What are the somatic stem cells obtained? 

The somatic stem cells are derived from sources such as bone marrow, embryos, amniotic fluid and 

umbilical cord. One of the most fascinating branches in applied embryology is stem cell culture. 

2. IMMUNE SYSTEM 

PART - A 

1. _________ is a bacterial disease.                                                                                           M-13, M-16 

i) Meningitis   ii) Rabies  iii)Tetanus   iv) Small pox 

2. One of the following is transmitted through air. Find it out.                                                        M-14 

i) Tuberculosis  ii) Meningitis    iii) Typhoid   iv) Cholera 

3. The most serious form of malaria is caused by Plasmodium ________.              M-12, S-13,S-15, J-16 

i) ovale   ii) malariae  iii) falciparum   iv) vivax 

4. An example of protozoan infecting our intestine is _______________.                                  J-12, J-13 

i) Plasmodium vivax  ii) Entamoeba histolytica  iii)Trypanosoma gambiense  iv) Taenia solium 

5. One of the means of indirect transmission of a disease is _____.                                             M-15 

i) sneezing   ii) coughing    iii) through placenta   iv) using utensils of patients 

6. The first vaccine injected into a just born baby is ___________.                                   S-14, J-15, S-16 

i) Oral polio   ii) DPT   iii) DPT and Oral polio  iv) BCG 

7. In order to lead a healthy life, a person should enjoy physical, mental and social well-being. If a person 

lacks any one of them, then that person is suffering from _________. (disease or illness)         J-14 

PART - B 

1. Marasmus and Kwashiorkar are both protein deficiency defects. Marasmus differs from Kwashiorkar in 

enlarged belly and swelling in the face. Are these symptoms for the above diseases correct?If 

not,correct it.                                                                                                                S-13, M-14, S-14 

Ans: Symptoms for the above diseases is not correct. 

Marasmus: The Child loses weight and suffers severe diarrhoea and it will appear as though bones are 

covered by the skin.                                           

 Kwashiorkar: The child develops an enlarged belly with swelling in the face and feet. 

2. A list of disorders are given below. Pick out the odd one out and give reasons.                 J-14, J-15 

(Thalassemia, haemophilia, night blindness, albinism, sickle cell anaemia) 

Ans: Night blindness. 

Reason:  

• Night blindness is caused by the deficiency of vitamin A.  

• Others are hereditary diseases. 

3. What are the symptoms of common cold?                                                                              M-13, M-16 

i) ____________________ ii) ____________________ 

1. Flow of mucous 2.  Head ache and slight rise in temperature 

4. Name the tests done for the diagnosis and confirmation of AIDS.                                   S-16, J-16 

Diagnosis: Enzyme Linked Immuno Sorbent Assay (ELISA) 

confirmation of AIDS: Western Blot test 

PART - C 

1. Kala has delivered a baby,                                     M- 12,J-12,J-13, S-13, M-14,J-14, S-16, J-16, M-16 

i) Suggest the immunization schedule for the baby, in the first six months.  

a)Suggest the immunization schedule for the baby in the first six months.  

Ans: a) Immunization schedule 

S.no Age Vaccine Dosage 

1.  New Born BCG 1st dose 

2.  15 days Oral polio 1st dose 

3.  6th week DPT & polio 1st dose 
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4.  10th week DPT & polio 2nd dose 

5.  14th week DPT & polio 3rd dose 

b)What are all the diseases that can be cured as per schedule? 

BCG  

DPT  

Oral polio 

- Tuberculosis  

- pertusis, tetanus, diphtheria 

- polio  

2. There is a widespread outbreak of malaria in your area.                                                 M-13,M-15,J-15                      

i) Suggest some controlling measures to the local authorities concerned. 

i) Sanitary measures include ground fogging with disinfectants. 

ii) Closure of stagnant pools of water and covering ditches is suggested 

iii) Using mosquito nets and repellants also, will grossly lower the chance for infection. 

iv). Advise the people to close all the utensils. 

v). Advise to close the fresh water tanks. 

vi). Take steps to fill the stagnant pools of water with sand.  

b)Pick out the right symptom for malaria. 

 (chill and shivering and a rise in temperature / diarrhoea ) 

Ans: chill and shiver and a rise in temperature  

3. 15th October is observed as ‘Handwashing Day’ .                                                                      S-14 

i) Tell your friend the effects of hand washing. 

Effects Of Hand Washing 

1. By washing hands  prevents the entry of micro organisms along with food. 

2. By washing interdigital spaces, can avoid scabies. 

3. By washing the fingertips and nails properly, can avoid any chomycosis. 

4. And also prevent from transmitted diseases. 

      ii)  How frequently do you wash your hands everyday and when? 

1. Before and after taking food.  

2. After urinating. 

3. After using the toilet. 

4. After playing and doing physical exercise. 

5. Before cooking meals and after cooking. 

6. After returning from science lab. 

7. After handling unhygienic things. 

PUBLIC QUESTIONS  

1Mark 

1. The viral disease is (Rabies, Cholera, Malaria, Typhoid)                                                  S-12 

2. Pick out a non antigen. Entry of _____ 

(Germs, Toxins of germs, new form of protein, mother’s milk)                                          J-14 

2Mark 

3. Match the following vitamins with deficiency disease.                                    M-12, S -12,M-15, S-15 

                                                                             Ans: 

S.NO Vitamins 
Deficiency 

diseases 
 S.NO Vitamins 

Deficiency 

diseases 

1.  Vitamin A Scurvy   1.  Vitamin A Nyctalopia 

2.  Vitamin B1 Haemorrhage   2.  Vitamin B1 Beri-beri 

3 Vitamin C Beri-beri  3.  Vitamin C Scurvy 

4 Vitamin D Nyctalopia  4.  Vitamin D Rickets 

5 Vitamin K Rickets   5.  Vitamin K Haemorrhage 

5Marks 

1. Write a detailed note on Malaria disease.                                                                                 S-12 

Malaria 

Causative agent: Plasmodium  

Four different species of Plasmodium namely, Plasmodium vivax, Plasmodium malariae, Plasmodium 

falciparum (most serious one) and Plasmodium ovale  
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Transmission 

Through the vector - the female Anopheles mosquito. 

Symptoms 

i) Malaria is characterized by chillness and rise in temperature.  

ii) Successive attacks of malaria result in the distension of spleen and destruction of liver tissues. 

Prevention and control: 

i) Sanitary measures include ground fogging with disinfectants. 

ii) Closure of stagnant pools of water and covering ditches is suggested. 

iii) Using mosquito nets and repellants. 

2. What are the tests to identify and confirm HIV virus? Give their preventions.                                S-15  

Test for Virus: 

i. Enzyme Linked Immuno Sorbent Assay (ELISA) 

ii. Western Blot – a confirmatory test. 

Prevention: 

i. Protected sexual behaviour. 

ii. Safe sex practices. 

iii. Screening of blood for HIV before blood transfusion. 

iv. Usage of disposable syringes in the hospitals. 

v. Avoid sharing the razors / blades in the salon. 

vi. Avoid tattooing using a common needle. 

3. STRUCTURE AND FUNCTIONS OF HUMAN BODY 

Part-A 

1. The sensory organs contain ______________________. 

i) Unipolar neuron     ii) Bipolar neuron  iii) Multipolar neuron    iv) Medullated neuron 

2. The part of brain which controls emotional reactions in our body is __________.                          M-16 

i) Cerebellum   ii) Cerebrum   iii) Thalamus    iv) Hypothalamus 

3. An endocrine gland found in the neck is _________________.                                                      J-16 

i) adrenal gland  ii) pituitary gland  iii) thyroid gland   iv) pancreas 

4. Normal blood glucose level in 1dl of blood is ______________.                                                    S-16 

i) 80-100 mg/dl          ii) 80-120 mg/dl  iii) 80-150 mg/dl   iv) 70-120 mg/dl 

5. The important event of meiosis is the crossing over. It occurs during ________ .           S-13, M-14 

i) Leptotene   ii) Pachytene  iii) Diplotene   iv) Zygotene 

6. Reduction division is the process by which gametes are produced. The cells in which reduction division 

take place are ____________                                                                                        J-14 

i) germinal epithelial cells   ii) the sensory epithelial cells  

iii) cuboidal epithelial cells   iv) columnar epithelial cells 

7. In Amoeba, the cell division takes place –––––––––                                                                   S-13 

i) involving changes in the chromatin reticulum  

ii) without involving changes inthe chromatin reticulum  

iii) leading to reduction in the number of chromosomes iv) without dividing the nucleus 

8. 18. Pick out the item which has sequential arrangement.                                              J-13, M-14, M-16 

1. zygotene -> Leptotene -> Pachytene -> Diplotene -> Diakinesis 

2. Diakinesis -> zygotene -> Leptotene -> Pachytene -> Diplotene 

3. Leptotene -> zygotene -> Pachytene -> Diplotene -> Diakinesis 

PART - B 

1. Copy the diagram and label any two parts in the group given:        J-12, S-12, J-13, M-14, S-14, J-16 

(cyton, axon, dendron, terminal branches) Ans: 

  
2. The diagram is of the human brain.                                                          M-12, J-12, M-13, M-15, S-15 

Shade the areas marked A and B in the parts of the brain, corresponding with the function. 
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A. Seat of smell      B. Seat of vision 

                                          
 

 

3. Correct the statements, if they are wrong.                                                            J-13, M-12, M-15 

i) Alpha cells produce insulin and beta cells produce glucagon.    

ii) Cortisone suppresses the immune response. 

iii) Thymus gland is a lymphoid mass. iv) Ovary produces eggs and androgen.  
Ans: 

a .alpha cells produce glucagon and beta cells produce insulin.  

d.Ovary produces eggs and oestrogen, progesterone and relaxin. 

PART - C 

1. Describe the structure of a neuron with the help of a neat, labelled diagram.              S-16, M-16 

Ans :  

Neuron: 

Nerve cells or neurons are the structural and functional units of the nervous system.  

The structure of a neuron: 

I.Cell body 

The cell structure is irregular in shape or polyhedral. It is also 

called cyton. Cell body contains cytoplasm with typical cell 

organelles and certain granular bodies called Nissle’s 

granules. Nissle’s granules are a group of ribosomes for 

protein synthesis. 

II.Dendrites  

• Dendrites or Dendrons are short fibres which branch 

repeatedly and protrude out of the cell body.  
• Dendrites transmit electrical impulses towards the cyton. 

III.Axon 

One of the fibres arising from the cell body is very long with a branched distal end and it is called Axon. 

• The distal branch of the axon terminates in bulb-like structures called synaptic knob filled with 

chemicals called neuro transmitters.  

• The cytoplasm of the axon is known as axoplasm.  

• The axon which is covered by a myelin sheath is formed of many layers of Schwann cells. The 

outermost layer of Schwann cells is called Neurilemma.  

• The gaps left by the myelin sheath are called Nodes of Ranvier. Neurilemma is discontinuous at Nodes 

of Ranvier.  

• The myelin sheath ensures rapid transmission of electric impulses. 

2. Use words from the given list to complete the following paragraph. (The words may be used once/ more 

than once / not at all).                                                                                                                     J-16 

(Skull, Vertebral column, Piamater, Arachnoid membrane, Brain, Spinal cord, Meninges, Duramater) 

The central nervous system is covered by three protective coverings collectively called _______. The 

outermost cover lying below the ______ and ______ is double thick and is called ________. The middle 

covering is thin and vascularised and is called _______. The innermost cover is a very thin delicate 

membrane and is closely stretched over the outer surface of _____and ____ and is called __________. 

Ans : (1. Meninges, 2. Skull,  3. Vertebral column, 4.  Duramater, 5. Arachnoid membrane,  

6. Brain, 7. Spinal cord, 8. Piamater) 

PUBLIC QUESTIONS  

2Marks                                         

1. Consider the following statements.                                                                              M-12, S -12, S-15 

Assertion: (A) pituitary gland is called as the conductor of endocrine orchestra. www.kalvikural.com
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Reason(R): some of the endocrine glands are regulated by the pituitary gland.  

a) (A) is correct and (R) is not giving correct reason. 

b) (A) is correct, but (R) is wrong.  

c) (A) is wrong, but (R) is correct.  

d) Both (A) and (R) are correct. 

2. Thyroid gland secretes a hormone called thyroxine. Give any two functions of this hormone.                                                                 

                                                                                                                                              S-12, S-14 

• It increases the rate of metabolism. 

• It stimulates a rise in the body temperature. 

• It promotes growth and differentiation of tissues.  

• Since it affects indirectly growth of the body, thyroxine is also called as    personality hormone. 

• It regulates iodine and sugar level in the blood. 

• It controls working of kidneys and urine output. 

3. Copy the diagram given below and write the names of A and B in the parts of thyroid gland.  M-13, J-14 

 
4. Copy the diagram given below and write the names of A and B.                                    S-13, J-15, S-15 

 Ans:  

                 
 

5. Match the following                                                                                                                  J-14 

                                                                                           Ans: 

S.No. Glands Location  S.No. Glands Location 

a)  Thyroid gland Head  a)  Thyroid gland Neck 

b)  Pituitary gland Abdomen   b)  Pituitary gland Head 

c) Pancreas Thorax c)  Pancreas Abdomen 

d) Thymus Neck d)  Thymus Thorax  

6. what are the functions of cerebrum?                                                                               M-12, S-14 

• Cerebrum is the seat of consciousness, intelligence, memory, imagination and reasoning.  

• It receives impulses from different parts of the body and initiates voluntary activities. 

Specific areas of cerebrum are associated with specific functions. 

• Thus there is a centre for hearing, another for seeing, another for tasting, another for 

smelling, another for speaking and so on. 

7. Based on relationship fill in the blanks.                                                  J-13, J-15, M-15 

Thyroxine: personality hormone 

Adrenaline: _________ (Emergency Hormone) 

8. Copy the diagram and label the parts ( adrenal gland, kidney)                                                S-16 

 

   Answer 
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4. REPRODUCTION IN PLANTS 

PART - A 

1. The method of reproduction in unicellular organisms like amoeba and bacteria in which they split into 

two equal halves and produce new ones is called __________.                                                       S-1 

i) fragmentation  ii) binary fission  iii) budding  iv) spore formation 

2. In sexual reproduction of flowering plants, the first event involved in this is ___. M-12,J-13,J-14,S-16, J-16 

i) fertilization   ii) germination           iii) regeneration  iv) pollination 

3. The fertilized ovary is a fruit. The fruit that develops from a single flower with multi carpellary, 

apocarpous superior ovary is __________.                                                                                    J-12 

i) Aggregate fruit ii) Composite fruit iii) Simple fruit iv) Multiple fruit 

4. If a water soaked seed is pressed, a small drop of water comes out through the _______. M-13, M-15 

i) stomata   ii) lenticel   iii) micropyle   iv) radicle 

5. The mango fruit is called a stone fruit because it has __________.                                                S-13 

i) skinny epicarp  ii) stony mesocarp  iii) fleshy endocarp  iv) hard endocarp 

6. The product of triple fusion which acts as nutritive tissue for the development of an embryo is _____. 

i) zygote   ii) placenta   iii) scutellum   iv) endosperm                     M-14,J-15 

7. Post-fertilization, the ovule changes into a/an __________                                                     M-16 

i) seed   ii) fruit  iii) endosperm  iv) pericarp. 

PART - B 

1. a. Identify Fig. A and B.                                                          J-16, M-16 
b. Which part of A is modified into B. 
Ans:  

a. A – gynoeceium    B – fruit (mango – drupe) 

b. Ovary of Gynoecium(A) is modified into fruit. 

2. The methods of reproduction and the organisms are given below. Match the 
type of reproduction with the suitable organism.              J-13, J-14, J-15 

 

 Spirogyra Yeast Ans: Fission Protozoans Bacteria 

Budding Protozoans Flatworms  Budding Bryophyllum  Yeast  

Fragmentation Bryophyllum Bacteria  Fragmentation Spirogyra  Flatworms  

3.  i) Composite fruits are formed by all the flowers of _________.                                             M-13 

      ii) _________ fruit is developed from a single flower with a multicarpellary apocarpous superior ovary.                                                       

                                                                                                                  [i) Inflorescence, ii) Aggregate] 

4. Draw the given diagram and label the following parts:   
i) Exine ii) Tube nucleus.                                       

                                                                                  

Answer:                               S-14, M-15 

 

PART - C 

1. i) Name the process by which a fruit is developed. ii) Explain the development process in brief. 

iii) Draw a neat, labelled diagram of that process.                                                       J-13, S-13, S-15 

i) A fruit is developed by the process of  Fertilization. 

ii) Process of Fertilization 
Process of fertilization 

• The pollen tube enters into the embryo sac through micropyle.  

• At this time, the pollen tube  bursts open, gametes released from the pollen tube and enter  into the 

embryosac.  

• One of the gametes fuses with the egg, and the other fuses with the secondary nucleus. The fusion  of 

a male gamete with egg is known as fertilization.  

• The fertilized egg is known as zygote which develops into embryo  

Triple fusion 

• The other male gamete fuses with the secondary nucleus.   

• The fusion of this nucleus with the second male gamete is known as triple fusion.   

 Double fertilization 
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• The process of fusion of a male gamete with egg and the other gamete with secondary nucleus is 

known as double fertilization. 

iii) Diagram – Process of fertilization 

 

2. Write the two events involved in the sexual reproduction of a flowering plant.            M-13, M-15, J-15 

The two events involved in the sexual reproduction of a flowering plant are 

1. Pollination 2.Fertilization 

i) Discuss the first event and write the types.  

The first event is Pollination. 

Pollination: The transfer of pollen grains from the anther to stigma of a flower is called 

pollination. 

Types of Pollination : Pollination is of two types. They are: 

1. Self pollination 2. Cross pollination 

Self Pollination (Autogamy) Self pollination is also known as autogamy. The transfer of 

pollen grains from the anther of a flower to the stigma of the same flower or another flower of 

the same plant is known as self pollination. 

Cross Pollination (Allogamy) The transfer of pollen grains of a flower to the stigma of another 

flower of a different plant of the same species is called cross pollination or allogamy. 

ii) Mention the advantages and the disadvantages of that event. 

Advantages of self pollination 

1. Self pollination is certain in bisexual flowers. 

2. Flowers do not depend on agents for pollination. 

3. There is no wastage of pollen grains. 

Disadvantages of self pollination 

1. The seeds are less in number. 

2. The endosperm is minute. Therefore, the seeds produce weak plants. 

3. New varieties of plants cannot be produced, resulting in the degradation of the plant. 

Advantages of cross pollination 

1. The seeds produced as a result of cross pollination, develop and germinate properly and 

grow into better 

plants, i.e. cross pollination leads to the production of new varieties. 

2. More viable seeds are produced. 

3. i) Fruit is the product of fertilization. Is there any fruit which is formed without the act of 

fertilization?                                                                                                                              M-12, M-16 

Yes. Some fruits develop without the act of fertilization. Such fruits are called Parthenocarpic fruits. e.g. 

seedless grapes, guava etc. 

ii) Represent the classification of fruits in a diagrammatic sketch. 
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4. Compare aggregate fruits with multiple fruits and give suitable examples.                                  J-14 

Aggregate fruit Multiple fruit 

1 Single flower gives many fruits  Many flowers give one fruit. 

2 It develops from multicarpellary apocarpous 

superior ovary. 

It develops from all the flowers of a whole 

inflorescence. 

3 Fruitlets are attached to a common stalk 

known as peduncle 

The stalk of the inflorescence form a common axis 

called rachis. 

4 Each free carpel becomes fruitlet.  Each fertilized flower becomes the fleshy part of 

the fruit. 

5 There are no pines on the fruit There are  pines on the fruit 

6 The fruitlets are small The multiple fruite is generally large in size 

7 Example : 1. Polyalthia (Ashoka tree) 

2. Annona squamosa (Custard apple) 

Example : 1. Sorosis – Jackfruit 

2. Syconus – Banyan and fig 

3. Describe the structure of a dicot seed.                                                 J-12, S-12, M-14, S-14, S-16 

Dicotyledons: Seeds with two cotyledons e.g. pea, bean and castor 

Structure of a dicot seed (bean) 

• The seed is bulky, oval and slightly indented on one side. On this 

side, there is a short longitudinal, whitish ridge called theraphae. 

•  At one end of the raphae, there is a minute opening known as germ 

pore or micropyle. 

• If a water-soaked seed is pressed gently, a small drop of water along 

with air bubbles will come out through the micropyle.  

• The embryo is enclosed by the seed coat. It consists of cotyledons 

attached to the primary axis which has a rudimentary root portion 

called the radicle and a rudimentary stem portion known as plumule.  

• The tip of the radicle projects outside ,and is nearer to the micropyle. The plumule is placed between 

the two cotyledons and consists of a shoot axis and a small bud having two tiny folded leaves. 

4. What are the types of pollination? Which among them is more advantageous? Why?          J-16 

Answer: Pollination is of two types. They are: 

1. Self pollination (Autogamy) 

The transfer of pollen grains from the anther of a flower to the stigma of the same flower or 

another flower of the same plant is known as self pollination. 

2. Cross pollination (Allogamy) 

The transfer of pollen grains of a flower to the stigma of another flower of a different plant of 

the same species is called cross pollination. 
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Cross pollination (Allogamy) is more advantageous. Because 

1. The seeds produced as a result of cross pollination, develop and germinate properly and grow into better 

plants, i.e. cross pollination leads to the production of new varieties. 

1. More viable seeds are produced. 

PUBLIC QUESTIONS 
1Marks 

1. The seed dispersed by wind is called                                 S-12, S-15 

(Autochory, Anemochory, Hydrochory, zoochory) 

2Marks 

2. Draw the given diagram of paddy seed and label any two parts. 

                                                     M-12,S-13, S-15, S-16 

 Ans: Monocot seed 

                   
 

5. A REPRESENTATIVE STUDY OF MAMMALS 

PART - A 

1. Which blood cells of mammals are concerned with immunity?                                                  J-16 

i) Young Erythrocytes  ii) Leucocytes  iii) Thrombocytes  iv) Matured Erythrocytes 

2. Sensitive whiskers are found in _________.                                                           M-12, S-13, S-15(2m) 

i) Bat   ii) Elephant  iii) Deer  iv) Cat 

3. The tusks of elephants are modified ________. ( Incisors )                            M-12, S-13, S-15(2m) 

4. Pick out an animal which has a four-chambered stomach.                                                     S-14 

i) Elephant  ii) Dolphin  iii) Deer  iv) Kangaroo 

5. Normal body temperature of man is __________.                                                    S-14, S-16, M-16 

i) 98.4 – 98.6oF  ii) 96.6 – 96.8oF  iii) 94.4 – 98.6oF  iv) 98.4 – 99.6oF 

6.  Assertion (A): Mammalian heart is called myogenic heart.                                                   M-16(2m) 

Reason (R): Heartbeat is regulated by a specialized muscle bundle (pacemaker) in mammals. 

i) Both ‘A’ and ‘R’ are true and ‘R’ explains ‘A’ ii) Both ‘A’ and ‘R’ are true but ‘R’ doesn’t explain ‘A’. 

iii) ‘A’ is true but ‘R’ is false.     iv) A is false but ‘R’ is true. 

7. One of the following groups contains a non-mammalian animal. Pick up the group. M-13, J-13 

i) dolphin, walrus, porcupine, rabbit, bat   ii) elephant, pig, horse, donkey, monkey 

iii) antelope, deer, cow, buffalo, black buck           iv) dog, cat, crocodile, lion, tiger 

8. The epidermis of mammals contains ___________                                                  S-13, M-14, J-14 

i) hair, bristles, quills  ii) hair, nails, claws  iii) hair, bristles, horns  iv) hair, nails, scales 

9. Based on relationship, fill up:                                                                           M-13, M-15, S-13, J-15 

Whale: Flippers:: Bat : _______(wings) 

10. Fill in the blank.                                                                                               M-13, M-14, M-15 

RBC: Carrier of oxygen; WBC: ––––––––––––– (produces antibodies) 

11. Based on modifications, make the pairs:                                                           S-12, J-13, J-14 

Incisor: tusks of elephant; _____________: quills of porcupine (Hair) 

PART - B 

1. What type of dentition is seen in mammals? What are elephant tusks?                J-16 

• Mammals have heterodont dentition with different types of teeth that are highly specialized to match 

specific eating habits.  

• In elephants, the incisors are modified into tusks and are used in defence. 

2. Name the three important blood proteins seen in plasma. Add a note on their functions.  

                                                                                                                            M-16, S-16, J-16 

No Blood proteins seen in plasma  Function  
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1.  Globulin  For immunity  

2.  Fibrinogen  For blood clotting  

3.  Albumin  For water balance  

3. The Master chemists of our body are the kidneys. Justify.      M-12, J-13, J-14, M-16, S-16, J-16 

i) Kidneys filter all chemicals in the body. 

ii) Kidneys maintain the chemical composition of blood. 

iii) Kidneys eliminate all chemicals absorbed by the body. 

iv) Kidneys store the chemicals accumulated in the body. 

4. Draw the L.S of kidney and label the parts.                                                                           M-12 

 
PUBLIC QUESTIONS 

2Marks 

1. Master chemists of our body are kidneys. Give reason.                   M-12, M-14 

   Kidneys maintain the chemical composition of blood 

2. Draw the given diagram of L.S of kidney and label the following pairs 

a) Medullary pyramid   b) ureter                                                                                           M- 12, S-15 

                                  Ans:  

                        
3. copy the diagram and label any four parts with heading.                         J -12, J-15, M-15 

       

 

4. Fill the tabular column                                                                                                       J-12, J-15 

Excretory organ Excretory products Sent out as 

Lungs Carbondioxide and   water vapour  

Skin  Sweat 

Ans: 

Excretory organ Excretory products Sent out as 

Lungs Carbondioxide and   water vapour Expired air 

Skin Excess water and salt Sweat 

5. what are the four compositions of circulatory system?                                                            J-12 
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  In man, the circulatory system is composed of 

i) The heart 

ii) The blood vessels namely  arteries, veins and capillaries   

iii) The blood and  

iv) The lymph 

6. Identify the forelimbs of vertibrates.                                                                                  S-12 

 

7. Which organ is known as master chemist? why?                                                     S-12, M-14 

• Kidney is known as master chemist. 

Reason: Kidneys maintain the chemical composition of blood.                                               S-14 

8. Match the following. 

a) Blood plateless Expired air 

 b) Kidneys Sweat 

c) Skin Blood clotting 

d) Lungs urine 

Ans: 

a) Blood plateless Blood clotting 

 b) Kidneys urine  

c) Skin Sweat 

d) Lungs Expired air 

9. draw the given diagram and label the following parts                                                  S-14 

a). Right atrium     b). left atrium   c). Tricuspid valve   d). Bicuspid valve 

 

Ans: 

     

10. Fill the tabular column                                                                                                S-15 

Excretory organ Sent out as Excretory products 

Lungs Expired air  

Skin Sweat  

Ans: 

Excretory organ Sent out as Excretory products 

Lungs Expired air Carbondioxide and   water vapour 

Skin Sweat Excess water and salt 

11. Correct the statements if they are wrong.                                                                                      S-16 

If the human heart the contraction of the cardiac muscles is called diastole and the relaxation 

of the cardiac muscles is called systole. 

Ans:  

If the human heart the contraction of the cardiac muscles is called systole and the relaxation of the 

cardiac muscles is called diastole. 
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6. LIFE PROCESSES 

PART - A 

1. In monotropa the special type of root which absorbs nourishment is the _______                   S-13 

i) Haustoria   ii) Mycorrhizal root   iii) Clinging root  iv) Adventitious root 

2. The product obtained in the anaerobic respiration of yeast is _______         M-14, J-15, S-16, J-16 

i) Lactic acid   ii) Pyruvic acid  iii) Ethanol  iv) Acetic acid 

3. The roots of a coconut tree are seen growing far from the plant. Such a kind of movement of root for 

want of water is __________ .                                                                                                          S-15 

i) Phototropism  ii) Geotropism  iii) Chemotropism  iv) Hydrotropism 

4. The xylem in the plants is responsible for ___________.                                J-12, M-13, J-14, M-15 

i) transport of water  ii) transport of food  iii) transport of amino acids  iv)transport of oxygen 

5. The autotrophic nutrition requires                                                                             S-12, J-13, S-14 

i) CO2 and water  ii) chlorophyll  iii) sunlight  iv) all the above 

6.  _________ of green plants are called factories of food production.                                              M-16 

i) Mitochondria  ii) Chloroplasts  iii) Endoplasmic reticulum  iv) Nucleus 

7. Pick out the odd one : The parts of the alimentary canal are                                                        M-15 

i) pharynx  ii) mouth  iii) buccal cavity  iv) pancreas 

PART – B 

1. Name the types of vascular tissues in the plant stem which are labelled A and B.               S-16 

i) Name A and B 

A- xylem B- phloem                                                                           

ii) What materials are transported through A?   

Xylem(A) – it transports water with dissolved minerals 

iii) What materials are transported through B?  

Phloem(B) – it transports food and amino acids 

iv) How do the materials in A move upwards to the leaves? 

1. Transpiration and 2. Root pressure 

2. Match the methods of nutrition of special organs with suitable examples:          J-13, M-14, M-16 

Autotrophs Mycorrhiza Cuscutta Ans: Autotrophs chlorophyll  Hibiscus 

Parasites chlorophyll Monotropa  Parasites Haustoria Cuscutta  

Saprophytes Haustoria Hibiscus  Saprophytes Mycorrhiza  Monotropa  

3. Observe the diagram                                                                                         M-13, M-16, S-16,S-15                                                                      

i) Mention the type of movements shown in figure A and B.     

A- Geotropism   B- phototropism  

ii) How does this movement differ from the movement of mimosa? 

Movement of A & B Movement of Mimosa 

Movement is dependent on growth Movement is independent on growth 

The plants respond to stimuli slowly Immediate respond to stimuli 

4. In the process of anaerobic respiration, _____ is a 6 carbon compound which gets converted into 

________carbon compound called lactic acid. (Glucose, 3)                                                S-13, S-14 

5. Sugar is converted into alcohol. In the above reaction what kind of process takes place? Which micro-

organism is involved?                                                                                  M-12, J-13, J-14, S-16, J-16 

Ans: Fermentation, Yeast. 

6.  In human beings, air enters into the body through ______ and moves into ________. In fishes, water 

enters into the body through _________ and the dissolved oxygen diffuses into ______.        J-15, J-16 

Ans: nostrils, lungs, mouth, blood. 

7. What is respiration? Give a balanced equation for aerobic respiration.                                    M-16 

Respiration 

The process of acquiring oxygen through breathing and making it available to cells for the process of 

the breaking down of organic substances into simpler compound is called respiration. 

Equation for aerobic respiration  

C6H12O6+6O2                                          6CO2+6H2O+2900KJ energy 

(Glucose)                                                         (ATP) 

8. Describe the change that occurs in a touch-me-not plant when it is touched?                   J-16 
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i) If we touch the touch-me-not plant at one point, all the leaflets show the folding movement. This 

indicates that the stimulus at one point is communicated.  

ii) The folding effect of touch-me-not plant is caused by a change in the turgidity of the leaflets 

brought about by the movement of water into and out of the parenchymatous cells of the pulvinus 

or swollen leaf base. 

Public questions 

1Mark 

1. The process in which metabolic waste are removed is ------ 

(conduction, excretion, respiration, all of these)                                                     M-12 

2Mark 

2. Why should we eat?                                                                                                     S-12 

• The source of energy is the food we eat.  

• We obtaining energy through consumption of food. 

7. CONSERVATION OF ENVIRONMENT 

PART - A 

1. What is called as ‘black gold’?                                                                 M-12, J-12, S-12, M-13, M-15 

i) hydrocarbons  ii) coal  iii) petroleum   iv) ether 

2. Based on the food chain, pick the odd one out:                                                               S-12, J-15, S-15 

Plants → grasshopper → frog → tiger → snake 

3. Example for product of green chemistry is _____________.                                          S-13, S-14, S-16 

i) plastic  ii) paper  iii) bio plastics  iv) halogen flame retardants 

4. ________ is a green house gas which causes climate change and global warming.           J-13, S-14 

i) hydrogen  ii) oxygen  iii) nitrogen   iv) carbondioxide 

5. The ________ form decomposers in the pond ecosystem.                                                        J-15 

i) plants  ii) bacteria  iii) frogs   iv) phytoplanktons 

6. _________ is used in seeding clouds.                                                                                     S-14, M-16 

i) potassium iodide ii) calcium carbonate iii) sulphurdioxide iv) ammonium phosphate  

7.  An example for fossil fuel is _________ .                                                                      M-14, J-14, J-16 

i) copper  ii) iron   iii) magnesium  iv) coal 

PART - B 

1. Fill in the blanks                                                                                                                              S-16 

i) Animals give out ______ through respiration. [Carbon –dioxide (CO2)] 

ii) In the presence of sunlight, plants prepare _____ [Carbohydrate] 

2. Fill in the blanks with suitable answers from those given in the brackets.                                       J-16 

(harmful, heavy metals, carbon dioxide, sulphur particles) 

Generation of waste products which contain Mercury, Uranium, Thorium, Arsenic, and other ________ 

are _______ to human health and environment. _______ present in the coal will cause acid rain and 

the release of _________, a green house gas, causes climate change and global warming. 

Ans: 1. heavy metals 2. Harmful 3. sulphur particles 4. carbon dioxide 

3. Depict a food chain by placing the following organisms in the correct trophic levels:                 M-16 

(snake, grass, eagle, frog, grasshopper) 

Ans: Grass   Grasshopper         Frog Snake   Eagle 

4. Study the food chain below, correct it and convert it into a 
pyramid of energy.                                       M-12, M-15, M-13, J-13 

Mulberry -> Sparrow -> Caterpillar -> Kite  
 
Ans:  
Mulberry � caterpillar �  sparrow � kite 
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5. i) Name the processes noted as No. 1 and 3.   (M-14) 
ii) Define process 1. 
Ans: i. No.1.Photosynthesis and 3.Respiration 
ii. Photosynthesis 
The conversion of carbon-dioxide and water into carbohydrates in the 
presence of light and chlorophyll is known as photosynthesis. 

 
PART – C 

1. i) Classify the following substances – wood, paper, plastic and Grass.                  S-13, S-15 

Bio–degradable wastes  Non–bio-degradable wastes  

Wood, paper and grass Plastic 

ii) Give a detailed account of your classification.  

i) Bio–degradable wastes 

• Substances that are broken down by biological process of biological or microbial action are called 

bio-degradable waste.  

• e.g. wood, paper and leather. 

ii. Non–bio-degradable wastes  

• Substances that are not broken down by biological or microbial action are called non-bio-

degradable wastes.  

• e.g. Plastic substances and mineral wastes. 

2.  In your locality people are affected due to water scarcity. What measures will you take to deal 

with the problem of water scarcity?                                                                        M-13, M-15, J-14 

i) Seeding clouds                                                                 

Seeding clouds with dry ice or potassium iodide particles sometimes can initiate rain  

ii) Desalination: (Reverse osmosis) 

Desalination of ocean water is a technology that has great potential for increasing fresh water.  

iii) Dams, reservoirs and canals 

Dams and storage reservoirs tap runoff water in them and transfer the water from of excess to areas of 

deficit using canals and underground pipes. 

iv) Water shed management 

The management of rainfall and resultant run-off is called water shed management.  

Water shed is an area characterized by construction of small dams to hold back water which will 

provide useful wildlife habitat and stock watering facilities. 

v) Rain water harvesting 

Rain water harvesting essentially means collecting rain water from the roof of building or courtyards and 

storing it under ground for later use.  

vi) Wetland conservation 

It preserves natural water storage and acts as aquifer recharge zones. 

ii) Domestic conservation 

As an individual, everyone can reduce the water loss by taking shower, using low-flow taps, using 

recycled water for lawns, home gardens, vehicle washing and using water conserving appliances. 

viii) Industrial conservation 

Cooling water can be recharged and waste water can be treated and reused. 

3. List out the harmful effects of burning coal.                                M-12, J-13, M-14, S-14, M-16, J-16 

Harmful effects of burning coal 

i) Generation of waste products which contain mercury, uranium, thorium, arsenic and other heavy 

metals,which are harmful to human health and environment. 

ii) Sulphur particles present in the coal causes acid rain. 

iii) Interference with ground water and water table levels. 

iv) Contamination of land and water bodies. 

v) Dust pollution. 

vi) Release of CO2, a green house gas, causing climate change and global warming. 

vii) Coal is the largest contributor to the man-made increase of CO2 in the air. 
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Public questions    

2Marks                       

1. Name the plants which are used in production of bio plastic.                                           J-12,S-15 

      Corn, Potatoes or other agricultural products. 

2. pick the odd one.                                                                                                                S-12, J-15 

a. plant, grasshopper, frog, tiger,snack. 

b. Anaimalai, point Calimere, Vedanthangal, Mundanthurai. 

3. A: Assertion: Petrolium is called black gold.                     S-13 

B: Reason: These are used in manufacture of detergents, fibres, polythene and other plastic substances. 

a) A is correct, R is wrong b) A is correct, R is correct c) A is wrong, R is correct d) A is wrong, R is wrong 

4. Study the food chain below correct it and convert into a pyramid of energy.  

                     Grass� Eagle�Snake � Gross hopper � Frog                                                  J-14 

 

 

 

Grass � Grasshopper � Frog �  

 

                    Snake � Eagle 

 
 

5marks 

1.  a. what is global village?                                                                                        J-12 

A term that compares the world to a small village, where fast and modern communication allows news 

to reach quickly. The use of electronics for faster communication is a global village concept. 

b. what is the use of global village? 

• Global electronic village (GEV) is a term used to refer to a village without borders; 

• it refers to connecting people around the world technologically through Information Communication 

Technologies (ICTS).  

• The world become a single village where people can easily contact each other quicker. 

c) what are the technologies used in global village? 

• Ample residential facilities are in close proximity to the campus.  

• Kshema Technologies used in global village. 

• web-connected computers enable people to link their web sites together 

2. a. What is Green chemistry?                                                                                     S-12, J-15 

Green chemistry is the design of chemical products and processes to reduce or eliminate the use and 

generation of hazardous substances 

b.Write any two principles to green chemistry? 

The Principles of Green Chemistry 

• It is better to prevent waste generation than to treat or clean up waste after it is generated. 

• Wherever practicable, synthetic methodologies should be designed to use and generate substances 

that posses little or no toxicity to human health and the environment. 

• Chemical products should be designed to preserve efficacy of function while reducing toxicity 

c.Mention some of the products produced by the process of green chemistry. 

some of the products of green chemistry 

• Lead free solders and other product alternatives to lead additives in paints 

      and the development of cleaner batteries. 

• Bio-plastics: Plastics made from plants including corn, potatoes or other agricultural products. 

• Flame resistant materials. • Halogen free flame retardants. 

    e.g. silicon based materials can be used. 
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8. WASTE WATER MANAGEMENT 

PART - A 

1.  An example of water-borne disease is _________.                                                               S-14, J-16 

i) scabies  ii) dracunculiasis  iii) trachoma    iv) typhoid 

2. Which is a non-renewable resource?                                                                                           S-14 

i) coal  ii) petroleum  iii) natural gas  iv) all the above 

3. _________ is the chief component of natural gas.                                                        S-12, M-16, S-16 

i) ethane  ii) methane  iii) propane  iv) butane 

PART - B 

1. The pie diagram represents a survey result of infectious diseases in a village during 2008 – 2009. 

Analyse it and answer the following:                            J-13, S-13, M-14, S-14, M-15                                             

i) Which diseases affect the majority of the population? 

Dengue fever, Chikungunya 

ii) How are these diseases transmitted? 

This is caused by Insect vectors which breed in water especially mosquito.  

iii) Mention any three measures that can control the other two diseases. 

Cholera 

i) Proper sanitation. ii) Using boiled water. iii) Keeping food covered. 

Rat fever 

i) Proper garbage disposal. ii) Keeping the house and surroundings clean. 

iii) Avoid contact with rats or rat-contaminated dwellings. 

2. Match the suitable renewable and non-renewable sources.        J-12, M-14, J-14, S-14, S-16, J-16 

Sources A B C 

Renewable Coal Wind Petroleum 

Non- enewable Hydrogen Natural gas Solar energy 

                                   Answer:  

Sources A B C 

Renewable Hydrogen Wind Solar energy 

Non- enewable Coal  Natural gas Petroleum 

3. Find the odd one out:                                                            M-12, M-13, J-13, S-13, M-16, S-15, S-16 

i) bio-alcohol, green diesel, bio-ethers, petroleum  

ii) cholera, typhoid, scabies, dysentery 

4. A non-renewable resource is a natural resource, if it is replaced by natural process at a rate 

equal to or faster than its rate of consumption by humans. Read this statement and say whether 

it is correct or incorrect. If it is incorrect, give the correct statement.             M-13, J-14, M-15 

• The statement is incorrect. 

• A renewable resource is a natural resource, if it is replaced by natural process at a rate 

comparable or faster than its rate of consumption by humans. 

5. Pick out the appliances that can conserve electric energy.          J-12, M-13, J-13, M-15, J-15, J-16 

Florescent bulbs, copper choke, solar water heater, electric water heater, tungsten bulbs, 

electronic choke. 

Answer: Florescent bulbs, solar water heater, electronic choke 

PART - C 

1. Observe the picture given below and find out what type of energy is produced            S-16(2m) 

solar energy 

1. Identify whether this energy is conventional or nonconventional. 

Non-conventional energy 

2. Draw the given diagram and label it with the parts given below: 

 (battery, battery changer controller, solar incidence, DC load, battery system) 
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Answer:  

 
iii) In the given picture, _______energy is transformed into ______energy   (Solar, electrical) 

PUBLIC QUESTIONS  

2Marks                          

1. Consider the following statements.                                                                                        M-12, S-15 

Assertion(A): bio diesel is made from vegetable oil and animal fats. 

Reason(R): it is also called as a bio- ethanol. 

a) Both (A) and (R) are correct     b) (A) is correct (R) is wrong  

c) (A)(R) is correct (R) is relevant   d) (A) is wrong (R) is correct  

2. What are the benefits of household waste water recycling systems?                                M-12      

Less fresh water usage,                                 

i) Reduce strain in septic tanks, 

ii) Recharge ground water, 

iii) Encourage plant growth 

3. Write any four liquid bio fuels used for transporation.                       J-12, S-12, S-13, M-14, M-16 

The various liquid bio fuels for transportation are 

1. Bio alcohol 2. Green diesel 3. Bio diesel 4. Vegetable oil    5. Bio ethers      6.Biogas  

4. Correct the statements.                                                                                                           S-12, S-15 

a) Butane is the chief components of natural gas. 

b) Coal, petroleum and natural gas are renewable resources. 

Ans: 

c) methane is the chief components of natural gas. 

d) Coal, petroleum and natural gas are non-renewable resources. 

5. Consider the following statements.                                                                                               S-12 

Assertion(A): Waste water in not usded in agriculture. 

Reason(R): It contains water minerals and its disposal is often expensive. 

a) Both (A) and (R) are correct. 

b) (A) is correct (R) is wrong. 

c) (A)(R) is correct (R) is relevant. 

d) (A) is wrong (R) is correct  

6. a). Example for water borne disease is ____ 

b). _____ is a non-renewable resource. 

Ans: a) (cholera/ typhoid/ amoebic dysentery/ bacillary dysentery) 

              b) coal / petroleum 

7. Substituting energy efficient compact Fluorescent Light bulbs (CFL) for standard incandescent 

bulbs will save on an average upto 6,000 megawatts of electricity each year.                        M-16 

Raise questions: 

a) ___________?        b) ______________? 

Ans:  

i) Which bulbs will save energy?  

ii) How much amount of electric energy can be saved by using CFL per year? 
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9. SOLUTIONS 
1. A solution that contains water as the solvent is called an aqueous solution. If carbon disulphide is a 

solvent in a given solution, then the solution is called ______.                                                        J-16 

(aqueous solution, non- aqueous solution) 

2. If two liquids are mutually soluble, they are called _______ liquids. (miscible, immiscible)        S-14 

3. When sunlight passes through the window of a classroom, its path is visible. This is due to _______of 

light. (reflection, scattering)                                                                                        M-14, S-16, S-15 

4. The particles in various forms are visible only under an ultramicroscope. A solution containing such 

particles is called __________. (true solution, colloidal solution)                                                  J-14 

5. The mixture of gases used by deep-sea divers is __ (helium-oxygen, oxygen-nitrogen) M-15,J-12,J-13 

6. Soil cannot store more nitrogen than it can hold. Hence soil is said to be in a state of _____  

(saturation, unsaturation)                                                                                                              J-15 

7. In an endothermic process, solubility increases with _________ in temperature.                     M-16 

(increase, decrease) 

PART - B 
1. Distinguish between the saturated and unsaturated solution at a temperature of 25oC using the 

data given below (Note : Solubility of NaCl is 36g)                               J-12,J-13,M-14, J-16, S-16 
i) 16g NaCl in 100g water  ii) 36g NaCl in 100g water 

S.NO saturated solution  Unsaturated solution 

1 36g NaCl in 100g water 16g NaCl in 100g water 
2 Solunility and solute are equal in 

this solution 
Less amount solute is in solution 

3 No more solute dissolves in it. Solute can be dissolved until it 
reaches saturated. 

4 To increase temperature by adding 
some solute it convert into super 
saturated. 

To reach super saturated 
condition by adding 20g NaCl. 

2. Differentiate true solution and colloidal solution.                                                               M-15 
S.No True solution Colloidal Solution 

1. Particle size is 1 AO to 10 AO  Particle size is 10 AO to 2000 AO  
2. Transparent Translucent 
3. Particles Not visible even under ultra 

microscope 
Particles Visible under ultra microscope 

4. Does not scatter light It scatters light 
5. Homogeneous Heterogeneous 

3. You have prepared a saturated solution of sugar at room temperature. Is it possible to dissolve 
some more grams of sugar to this solution? Justify your answer.                  M-12,J-13,S-14,J-14 
No, it is not possible in room temperature 
Reason 

A solution in which no more solute can be dissolved in a definite amount of solvent at a given 

temperature is called a saturated solution. 

4. Find the concentration of solution in terms of weight percent if 20gm of common salt is 
dissolved in 50gm of water.                                                                     S-12,S-4,M-13, M-15, S-15 
 Weight of NaCl = 20g, Weight of H2O = 50g,  

 

               Weight percent =   
������	�		���	
�����

������	�		���	
�����������	�		
�����
 x100 

 

                                      
��

��	��
 X 100 =		��

��
 X 100     

                                          
                                =    28.57% 

5. i) Which gas is dissolved in soft drinks?                                    M-16, S-16  
Carbon dioxide 
ii) What will you do to increase the solubility of this gas? 
Increase in pressure will increases the solubility of this gas. 

6. Give the dispersed phase and the dispersion medium in each of the following: 
a. cheese   b. soda water   c. smoke                                                                          J-16 

solution Dispersed phase Dispersion phase 
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a. cheese  Liquid solid 
b. soda water Gas liquid 
c. smoke Solid gas 

Public questions  
1marks 
1. __ _is opaque in nature (water, true solution, colloids, suspension) M-12 
_____________________________________________________________________________________ 
2. The size of particles in true solution is ____                            S-12 

(10  to 1000 A, 1 A to 10A, more than 1000 A, less than 1000) 
___________________________________________________________________ 

2Marks 
3. Take 10 gram of common salt is dissolved in 40 gram of water. Find the concentration of solution in 

terms of weight percent.                                                                             M-12, J-12, S-13, J-14, J-15 

             weight percent =   
������	��	���	������

������	��	���	������������	��	���� �
 

                                                10 

                                  =  
!"

!"#"
	$	100   

                                                
                                       =   20% 

4. common salt dissolves in water easily. Give reason.                                                               S-12 

• Solubility of a solute in a solvent depends on the nature of both solute and solvent. A polar 
compound dissolves in a polar solvent. 

• Water is a polar sovent. 

• so, salt dissolves in water easily.  
5. When sunlight passes through window of the classrooms its path is visible. 

what is this effect called? Give reason.                              M-14, M-16 
Ans: This effect is called Tyndall effect 

Reason: The dust particles scatter the light making the path of the light visible. 

6. Define Brownian movement.                                                                                                     J-15 

Brownian movement: The phenomenonby which the colloidal particles are incontinuous random 

motion is called Brownian movement. 

7. Distinguish between saturated and unsaturated.                                                              S-15 

 

10. ATOMS AND MOLECULES 

PART - A 

1. From the given examples, form the pair of isotopes and the pair of isobars: J-12, J-14, M-15 

18Ar40, 17Cl35, 20Ca40, 17Cl37                                                                                                                                            

Ans:  Isotopes - 17Cl35, 17Cl37 

                                         Isobars - 18Ar40, 20Ca40  

2. Molecular mass of Nitrogen is 28. Its atomic mass is 14. Find the atomicity of Nitrogen. S-13, M-14, S-14 

                               

  Atomicity of Nitrogen =	'()*+,)-.	/-00	(1	234.(5*6
74(/3+	/-00	(1	234.(5*6

   =	 9:
!#

    

            Atomicity of Nitrogen  = 2   

3. ‘Cl’ represents Chlorine atom, ‘Cl2’ represents Chlorine molecule. List out any two differences between 

atoms and molecules.                                                                                                                      J-15 

Atom Molecule 

1 The smallest particle of an element that can take 
part in a chemical reaction. 

The smallest particle of an element or a 
compound that can exist freely. 

2 An atom is a non bonded entity A molecule is a bonded entity 

3 An atom may or may not exist freely A molecule can exist freely 

4. Calculate the gram molecular mass of water from the values of gram atomic mass of Hydrogen and of 
Oxygen. Gram atomic mass of Hydrogen = 1g; Gram atomic mass of Oxygen = 16g       M-12, M-13 

ANS:                 H2O = 2(H) + 1(0) 
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     = 2(1) + 1(16) 

     = 2 + 16 

     = 18. 
The gram molecular mass of water = 18g. 

PART - B 

1. Modern atomic theory takes up the wave concept, principle of uncertainty and other latest 

discoveries to give a clear cut picture about an atom. State the findings of modern atomic 

theory.                                                                                                                  M-12,S-12,M-14,J-14 

Findings of modern atomic theory: -                                                                  

• An atom is the smallest particle which takes part in chemical reaction. 

• An atom is considered to be a divisible particle. 

• The atoms of the same element may not be similar in all respects. 

        eg: Isotopes (17Cl35,17Cl37 ) 

• The atoms of different elements may be similar in some respects. 

        eg. Isobars (18Ar 40 20Ca 40) 

• The ratio of atoms in a molecule may be fixed and integral but may not be simple. 

       e.g., C12H22O11 is not a simple ratio. 

               (Sucrose) 

• The atoms of one element can be changed into the atoms of another element by transmutation. 

• The mass of an atom can be converted into energy. This is in accordance with Einstein’s equation  

• E = mc2 (E = Energy, m= mass, c= speed of light) 

2. How will you establish the relation between vapour density and molecular mass of a gas by 

applying Avogadro’s law?                                                                                                            S-14 

Relative Molecular Mass:  

It is defined as the ratio of the mass of 1 molecule of the gas or vapour to the mass of 1 atom of 

hydrogen. 

;��<����	=���>��<?	=<��	��	<	�<�	 =
@A

	�		B	C���D���	�		�A
	�E	�AF��E

G<��	��	B	<��=	��	�HI?��� 
 

Vapour Density (V.D):  

It is defined as the ratio of the mass of a certain volume of the gas or vapour to the mass of the same 

volume of hydrogen at the same  temperature and pressure. 

J.L =
@A

	�		BJ���C�	�		�A
	�E	�AF��E

G<��	��	B	J���C�	��	�HI?��� 
 

Applying Avogadro’s Law, 

J.L =
@A

	�		B	C���D���	�		�A
	�E	�AF��E

G<��	��	B	C���D���		��	�HI?��� 
 

Since hydrogen is diatomic, 

J.L =
@A

	�		B	C���D���	�		�A
	�E	�AF��E

�	M	G<��	��	B	A��C		��	�HI?��� 
 

�	N	J.L =
@A

	�		B	C���D���	�		�A
	�E	�AF��E

G<��	��	B	A��C		��	�HI?��� 
 

2 x V.D = relative molecular mass of a gas or vapour   
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                       2 x Vapour density = Relative molecular mass  

3. Calculate the number of moles in: 

i) 12.046 x 1023 atoms of Copper ii) 27.95g of Iron iii) 1.51 x 1023 molecules of CO2 

Solution: 

i) 12.046 x 1023 atoms of Copper 

OP. PQ	RPSTU = 	
OV. PQ	WXPRU
6.023	$	109\

 

      No. Of moles for 12.046 x 1023 atoms of Copper = 	!9."#]^!"
_`

]."9\	^	!"_`
 = 2 moles 

ii) 27.95g of Iron                                                                                                                            M-13 

            Atomic mass of iron = 55.85 

OP. PQ	RPSTU = 	 abcc
defghi	gbcc

  

                                                                                                         = 	9j.kl
ll.:l	

 = 0.5 moles 

iii) 1.51 x 1023 molecules of CO2                                                                                                                                            M-13, J-13 

i) OP. PQ	RPSTU = 	mn.fo	gfpqiqprc
]."9\	^	!"_`

 

 

                                                                   = 	 !.l!	^	!"
_`

]."9\	^	!"_`	
 = 0.25 moles 

4. Complete the table given below:                                                                                          J-16 

ELEMENT ATOMIC MASS MOLECULAR MASS ATOMICITY 

Chlorine 35.5 71  
Ozone  48 3 
Sulphur 32  8 

Ans: 
ELEMENT ATOMIC MASS MOLECULAR MASS ATOMICITY 

Chlorine 35.5 71 71/ 35.5 = 2 
Ozone 48/3 = 16 48 3 
Sulphur 32 32 X 8 =256 8 

PART - C 

1. Find how many moles of atoms are there in:                                                                          J-16, S-16 

 i) 2 g of nitrogen  ii) 23 g of sodium  iii) 40 g of calcium     iv) 1.4 g of lithium  v) 32 g of sulphur 

Ans:  

i) No. of moles in 2 g of nitrogen  = 
shtru	gbcc
befghi	gbcc

 

                                                     = 
9
!#

 = 0.14 moles 

iv) No. of moles in 1.4 g of lithium = 
shtru	gbcc
befghi	gbcc

 

                                                       = 
!.#
j

 = 0.2 moles 

ii) No. of moles in 23 g of sodium  = 
shtru	gbcc
befghi	gbcc

 

                                                          = 
9\
9\

 = 1 mole 

v) No. of moles in 32 g of sulphur = 
shtru	gbcc
befghi	gbcc

 

                                                          = 
\9
\9

 = 1 mole 

iii) No. of moles in 40 g of calcium = 
shtru	gbcc
befghi	gbcc

 

                                                          = 
#"
#"

 = 1 mole 

 

PULIC QUESTIONS  
2Marks 
1. Analyse the table and fill the blanks                                                                                    M-12,S-15 

                                                                                             Ans: 

Gas Atomic Molecular Atomicity  Gas Atomic Molecular Atomicity 
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number mass number mass 

Ozone 16 48   Ozone 16 48 3 

Nitrogen 14  2  Nitrogen 14 28 2 

2. Analyse the table and fill in the blanks. 
                                                                                          Ans:                                     

3. Calculate the number of moles in 1.51x1023 moles of CO2.   J-13 

                                                               Number of molecules 
  Number of moles =      -------------------------------- 
                     6.023 x 1023  
 

             1.51x1023 
 Number of moles of CO2 =     --------------------  = 0.25 moles. 

                                                                  6.023 x 1023  

4. Calculate the number of molecules in 11g of CO2                                                                          M-16 

               Gram molecular mass of CO2 = 44g 

                        Number of molecules = 
]."9\^!"_`^!!

##
 

                                                              = 1.51 x 1023 molecules 

5marks 

1. a. Calculate the gram molecular mass of water from the values of gram atomic mass of hydrogen and of 

oxygen.                                                                                                                                M-12 

Gram atomic mass of hydrogen = 1g, Gram atomic mass of oxygen = 16g. 

              ANS:           H2O  = 2(H) + 1(0) 

     = 2(1) + 1(16) 

     = 2 + 16 

     = 18. 

 The gram molecular mass of water = 18g. 

  

b. Modern atomic theory takes up the wave concept, principle of ncertainty and other latest discoveries 

to give a clear cut picture about an atom. State the findings of modern atomic theory.  

                                                                                              (Answer:  L.No:10 (part B- q.no.1)    

2. a. If 90 g of water is taken a beaker. Find the number of moles in it.                              J-12 

(molecular formula of water = H2O) 

                                             mass of water – 90 g 

                           molecular mass of water  – 18 g 

OvRwTx	PQ	RPSTU =
RWUU

RPSTyvSWx	RWUU
 

                                      
k"	s
!:	s

 = 5 mole 

b. Atoms and molecules are the building blocks of matter. list out any three differences between 

them. 

S.NO. Atom Molecule 

1.  The smallest particle of an element that can 

take part in a chemical reaction. 

The smallest particle of an element or a 

compound that can exist freely. 

2.  An atom is a non bonded entity A molecule is a bonded entity 

3.  An atom may or may not exist freely A molecule can exist freely 

4. a. State any three the findings of modern atomic theory.                                              S-12, M-14 

(Answer: L.No:10 (part B- q.no.1) 

b. Write down any two applications of avogadro’s law.  

i) It is used to determine the atomicity of gases. 

S.NO. Substance Mass No. of moles 
 

S.NO Substance Mass 
No. of 
moles 

a.  Al 81 g   b.  Al 81 g 3 

c.  Fe  0.5  d.  Fe 27.95 0.5 
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ii) It is helpful in determining the molecular formula of gaseous compound. 

iii) It establishes the relationship between the vapour density and molecular mass of a gas. 

iv) It gives the value of molar volume of gases at STP. Molar Volume of a gas at STP=22.4 lit (or) 

22400 cm3. 

v) It explains Gay Lussac’s law effectively.  

5. Calculate the number of moles in 

a. 3.0115 x 1023 atoms of copper 

            Number	of	moles = 	2�.(1	-4(/0
]."9\	�	!"_`

                    = 	\."!!l	�	!"
_`

]."9\	^	!"_`
 = 0.5 moles 

b)  27.95g of iron   [see L.NO.10 (part B -q.no.3)] 

c. 1.51 x 1023 molecules of CO2 

6. a).Modern atomic theory takes up the wave concept, principle of ncertainty and other latest discoveries 

to give a clear cut picture about an atom. State any three the findings of modern atomic theory. 

(Answer: see L.No:10 (part B- q.no.1)    

b). Atoms and molecules are the building blocks of matter. list out any three differences 

between them. (Answer: see L.No:10 (part A- q.no.4)    

7. a) Calculate the gram morecular mass of water from the values gram atomic mass of hydrogen and of 

oxygen.Gram atomic mass of hydrogen = 1 g Gram atomic mass of oxygen = 16 g.  

(b) Atoms and molecure.s are the building blocks of matter. List out any three differences between 

them                                                                                                                                     M-15 

8. (a) State any three findings of modem atomic theory.                                                         J-15 

(b) Calculate the number of moles in 90 g of water. 

9. a) what are isotopes? 

b) Write down any three applications of avogadro’s law.               M-16 

10. a. Calculate the gram molecular mass of water from the values of gram atomic mass of hydrogen and of 

oxygen.  b. Atoms and molecules are the building blocks of matter. List out any three differences 

between them.                                                                                                            S-15 

   11. CHEMICAL REACTIONS 

PART – A 

1. Zn + 2HCl → ZnCl2 + H2 ↑                                                                                                       M-12 

The above reaction is an example of ____ 

i) Combination reaction     ii) Double displacement reaction      

iii) Displacement reaction   iv) Decomposition reaction. 

2. Chemical volcano is an example of _________ .                                                        M-14, J-14, M-16 

(combination reaction / decomposition reaction) 

3. When crystals of lead nitrate on heating strongly produces _________ gas and the colour of the gas is 

___________ (NO2, Reddish brown)                                                                    J-12, J-15(2m) 

4. To protect tooth decay, we are advised to brush our teeth regularly. The nature of the tooth paste 

commonly used is ______ in nature. (Basic)                                                                               J-16 

5. Vinegar is present in acetic acid. Curd contains _____ acid. (Lactic acid / Tartaric acid).   M-15, S-15 

6. pH = - log10 [H+]. The pH of a solution containing hydrogen ion concentration of 0.001M solution is 

_____   ( 3 / 11 / 14)                                                                                                       J-13, S-14, J-15 

PART - B 

1. What type of chemical reaction takes place when                                          J-12, J-13, J-14, M-15 

i) limestone is heated? ii) a magnesium ribbon is burnt in air? 

i) Decomposition reaction takes place when limestone is heated. 

  CaCO3           CaO   +   CO2  

ii) Combination reaction takes place when a magnesium ribbon is burnt in air. 

  2 Mg + O2          2 MgO 
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2. The pH values of certain familiar substances are given below:                   M-12, M-13, J-16, S-15 

Substance pH value 
Blood 7.4 
Baking soda 8.2 
Vinegar 2.5 
Household ammonia 12 

Analyse the data in the table and answer the following questions: 

i) Which substances are acidic in nature?              (Vinegar) 

ii) Which substances are basic in nature?    (Blood, Baking soda, Household ammonia) 

3. Why does the colour of copper sulphate change when an iron nail is kept in it? Justify your 

answer.                                                                                                   M-13, S-14, M-14, J-16, S-15 

• Blue colour of copper sulphate solution changes into green colour and the iron nail acquires a 
brownish look. 

Reason: 

• In this reaction, iron displaces copper from CuSO4 solution 

• Iron is more reactive than copper. 
                   Fe + CuSO4 → FeSO4 + Cu   

4. The hydroxide ion concentration of a solution is 1.0 x 10
–8

M. What is the pH of the solution?  

The Hydroxyl ion concentration of a solution is 1.0 x 10
-8 M       J-13, M-16, S-16 

POH = - log10 [V��]                                                                                      

 = - log10 [ 1x10�:] 

POH = 8 

PH + POH = 14 

PH  +  8   = 14  

                                                                              PH     =  14 - 8    

PH = 6 

5. Identify the wrong statements and correct them.                                                       M-16, S-16 

i) Sodium benzoate is used in food preservative. (Correct statement) 

ii) Nitric acid is not used as fertilizer in agriculture. (Correct statement) 

But nitric acid used in manufacture of fertilizer 

iii) Sulphuric acid is called the king of chemicals. (Correct statement) 

iv) The PH of acid is greater than 7. (Wrong statement) 

The PH of acid is less than 7. (or) The PH of bass is grteater than 7 

v) Acetic acid is used in aerated drinks. (Wrong statement) 

Carbonic acid is used in aerated drinks. 

PUBLIC QUESTIONS 
1Marks 
1. For  human blood PH is ____ (4.5-6, 6.5-7.5,7.35-7.45,4.4-5.5 )                                     J-12, S-16 

2. Metal + Acid                     salt +............ (Oxygen, water, Carbon, Hydrogen)                                 S-12  
2Marks 
1. a.Identify the type of the following reaction to which it belongs.                                                       S-12 

Pb + CuCl2                  PbCl2 + Cu 

       This is displacement reaction. 
b. Can copper displace zinc or lead from their salt solutions? Give reason. 

No, because copper is less reactive than zinc and lead. 
2. The Hydroxyl ion concentration of a solution is 1.0 x 10-9 M. What is the pH of the solution? 
                  The Hydroxyl ion concentration of a solution is 1.0 x 10-9 M                      S-12, S-13,J-15 
                                     POH    = - log10 [V��]        

POH  
 

 

= - log10 [V��]    
= - log10 [ 1x10�k]    
= -9 X - log10 10   
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POH 

=- 9  X -1 
=  9 

                           PH + POH  
PH  + 9 

PH 

 PH   

= 14  
=  14  

=  14 - 9  

= 5 

3. Read the redox reaction given below and answer thequestions.                                                 M-12 
a. convertion of CuO into Cu is called _____ (Reduction) 

b. convertion of H2 into H2O is called ______(Oxidation) 

 
4. a. The PH value of human blood is ____ (7.35 - 7.45)                                                                  J-14 
      b. King of chemical is _____ (H2SO4-sulpuric acid)  

5. What type of chemical reaction takes place when limestone is heated? Explain.                        J-14 

• Decomposition reaction takes place when limestone is heated. 

Decomposition reaction 

A single compound breaks down to produce two or more substances. Such type of 

reaction is called decomposition reaction. 

  CaCO3                     CaO   +   CO2  

� Here calcium corbonate  decomposition into calcium oxide and CO2 

6. The pH values of certain familiar substances are given below.                                                  S-14 

Substance pH value 
coffee 5.0 
Lemon juice 2.4 
Household ammonia 12.0 
Tomato juice 4.1 

a) Which substance is acidic in nature?   

    Coffee, Lemon juice, Tomato juice  

b) Which substance is basic in nature?   
    Household ammonia 

7. Match the following :                                                                 Ans:                                   M-15 

Sl. No. Source Acid present  Sl. No. Source Acid present 
1.  Apple Oxalic acid  1.  Apple Malic Acid 
2.  Lemon Tartaric Acid  2.  Lemon Citric acid  
3.  Grape Malic Acid  3.  Grape Tartaric Acid  
4.  Tomato  Citric acid  4.  Tomato Oxalic acid  

 

12. PERIODIC CLASSIFICATION OF ELEMENTS 

PART - A 

1. The third period contains elements. Out of these elements, how many elements are non-metals? (8, 5)  
                                                                                                                                                          J-16 

2. An element which is an essential constituent of all organic compounds belongs to the _______ group. 

(14th group / 15th group)                                                                                                     J-14, J-15 

3. Ore is used for the extraction of metals profitably. Bauxite is used to extract aluminium, it can be termed 

as _____ (Ore / mineral)                                                                                                                 S-14 

4. Gold does not occur in the combined form. It does not react with air or water. It is in the ______ state. 

(Native / combined)                                                                                                                  J-14, S-14 

PART - B 

1. Assertion: A greenish layer appears on copper vessels, if left uncleaned.                   J-12, S-16, S-15 

Reason: It is due to the formation of a layer of basic copper carbonate 

Give the correct option: 

i) Assertion and reason are correct and relevant to each other. 

ii) Assertion is true but reason is not relevant to the assertion. 
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2. A process employed for the concentration of sulphide ore is __________.                   J-13,M-14,  J-16 

(froth floatation / gravity separation) 

3. Any metal mixed with mercury is called an amalgam. The amalgam used for dental filling is _________. 

(Ag – Sn amalgam / Cu – Sn amalgam)                                                                 J-13, J-16,M-15(1m) 

4. Can the rusting of iron nails occur in distilled water? Justify your answer.         M-12, J-12, J-14 

No. Rusting cannot occur in the distilled water. 

Reason: 

• Because rusting occurs only in the presence of water and oxygen. As the distilled water did not contain 
the oxygen. 

• So the rusting of Iron nail cannot occur in distilled water. 

5. Iron reacts with con.HCl and con.H2SO4, but it does not react with con.HNO3. Justify your 
answer with proper reasons.                                                                                           M-15, J-15 

• When iron is dipped in con.HNO3 it becomes chemically inert or passive due to the formation of a layer 

of iron oxide(Fe3O4) on its surface. 

• So, it does not react with con.HNO3. 

6. To design the body of an aircraft, aluminium alloys are used. Give reasons.              M-13, J-15 

• Aluminium alloys are light, have high tensile strength and are corrosion resistant. 

• Hence, aluminium alloys are used to design the body of the aircraft.  

7. X is a silvery white metal. X reacts with oxygen to form Y. The same compound is obtained from 
the metal on reaction with steam with the liberation of hydrogen gas. Identify X and Y.  
                                                                                                                                     M-12,S-12, S-16 

• Al + 3O2 ------> 2 Al2O3           

• 2Al + 3H2O -----> Al2O3+ 3H2  

X – Aluminium (Al)  

Y - Aluminium oxide or alumina (Al2O3) 

Public Questions 

1Marks 

1. Number of periods in modern periodic table is (7, 17, 8, 18)                                      M-12,M-15, S-15                                

2. The ore of aluminium is ____(Haemetite, Magnetite, Bauxite, siderite)                               M-12,M-14 

3. First period contains only two elements, one  is hydrogen and the other is ____      

(Nitrogen, Helium, Oxygen, Neon)                                                                                        J-12 

4. Bauxite is the ore of  ______ (Aluminium, sodium, Copper, iron)                                        J-12 

5. _____ are called coinage metals.                                                                                          S-12, S-15 

[(Copper, Silver, Gold), (Copper, Brass, and Gold),(Copper,Brass and Silver),(Copper, silver, and 

Aluminium)]  

6. The molecular Formula for Bauxite  is ____                                                                        S-12 

 (Al2O3; Al2O3.5H2O; Al2O3. 2H2O; Al2O3.10H2O) 

7. _____ is used in making automobile parts.                                                                                  M-16 

(Nickel steel, stainless steel, Bronze, Magnalium) 

8. An important constituent of bone and teeth is _______ (Fe, Ca, Co, Mg)                                   S-16 

9. _____ metal is constituent of blood pigment (haemoglobin)                                                      J-15 

a) Ca   b) Co   c) Mg   d) Fe 

2marks 

1. Consider the following statesments.                                                                                     J-12 

Assertion (A): Greenish layer appears on copper vessels if left uncleaned.  
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Reason(R): It is due to the formation of layer of basic copper carbonate. 

Choose the correct option:   

a). Assertion(A) and Reason(R) are correct and relevant to each other.  

b). Assertion(A) is true. but Reason(R) is not relevant to the Assertion(A) . 

2. Fill in the blanks:  

a. On passing steam over red hot iron _____ is formed with hydrogen.                                   S-12 

( FeO, Fe2O3, Fe3O4, FeCO3)  

b. The components of Duralumin are                                                                                        S-12 

(Al, Mg, Mn, Cu / Al, Mn, Zn, C)  

3. Write any two uses of aluminium.                                                                            M-13, J-14,M-15 

Uses Of Aluminium                                                                  

i) It is used in to making Household utensils 

ii) It is used in Electrical cable industry   

iii) It is used in to design the body of the Aeroplanes and other industrial parts 

iv) It is used in Thermite welding.  

4. State any two advantages of the modern periodic table ? 

• The table is based on a more fundamental property ie., atomic number. 

• It correlates the position of the element with its electronic configuration more clearly. 

• It is easy to remember and reproduce. 

• Each group is an independent group and the idea of sub-groups has been discarded.  

• One position for all isotopes of an element is justified, since the isotopes have the same atomic 

number. 

5. Mention any two uses of iron.                                                                                               M-14 

• Pig iron is used in making pipes, stoves, radiators, railings, man hole covers and drain 

pipes. 

• Steel is used in the construction of buildings, machinery, transmission and T.V towers and 

in making alloys. 

• Wrought iron is used in making springs, anchors and electromagnets. 

6. Correct the mistakes, if any in the following statement.                                                       M-16 

In a period, the metallic character of the element increases while their non metallic character 

decreases. 

Ans: 

In a period, the metallic character of the element decreases  while their non metallic character 

increases. 

7. Consider the following statesments.                                                                                            M-16                                                      

Assertion (A): Electroplating method not only protects but also enhances the metallic appearance.  

Reason(R): Electroplating is a method of coating one metal with another by passing electric current. 

Choose the correct option:   

a). (A) is right  (R) is wrong.  b). (A) is right  (R) is not relevant. c). (A) is right (R) is relevant. 

8. Why can’t aluminium metal be obtained by the reduction of aluminium oxide with coke?  
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                                                                                                                                 J-13, M-14, S-14 

Aluminium is a powerful reducing agent than carbon. Hence aluminium metal cannot be obtained by 

reduction of aluminium oxide with coke. 

9. Name the aluminum alloys and state their uses.                                                                            S-15  

 1 3. CARBON AND ITS COMPOUNDS 

PART - A 

1. . Assertion: Diamond is the hardest crystalline form of carbon                                                 S-16 

Reason: Carbon atoms in diamond are tetrahedral in nature (Verify the suitability of reason to the given 

Assertion mentioned above) yes. The reason is suitable for given assertion. 

2. Buckminster fullerene is the allotropic form of _______.                                   S-12, M-14, M-16, J-16 

(Nitrogen / Carbon / Sulphur)  

3. Eventhough it is a non-metal, graphite conducts electricity. It is due to the presence of ____        M-15 

(free electrons / bonded electrons)  

4. The formula of methane is CH4 and its succeeding member ethane is expressed as C2H6. The common 

difference of succession between them is _______ .(CH2 / C2 H2)                                           S-14, S-15 

5. IUPAC name of the first member of alkyne is ___________ . (ethene / ethyne)     J-12, J-13, J-14, S-16 

PART - B 

1. Write down the possible isomers and give their IUPAC names using the formula C4H10.     M-13 

Formula  Isomeric forms  IUPAC name 

C4H10 

CH3-CH2-CH2-CH3 
n Butane  
 

CH3 – CH – CH3 
I 

CH3 

2 Methyl Propane 
 

2. Diamond is the hardest allotrope of Carbon. Give reason for its hardness.                      M-16, J-16 

In diamond each carbon atom is bonded to four other carbon atoms forming a rigid three 

dimensional structure ( tetrahedral shape).Hence diamond is hard and rigid. 

3. An organic compound (A) is widely used as a preservative in pickle and has a molecular formula 
C2H4O2. This compound reacts with ethanol to form a sweet smelling compound (B).        S-12, J-
15 

(i) Identify the compounds A and B.  

 A – Acetic acid (CH3COOH) B – Ethyl ethanoate (CH3COOC2H5) 

(ii) Name the process and write the corresponding chemical equation. 

Esterification  

CH3COOH + CH3CH2OH    
	>� .�����
�������� CH3COOC2H5 + H2O 

PART - C 

1. Fill the blanks in the given table using suitable formulae.                                               S-12, J-14, J-16 

No. Alkane Alkene Alkyne 

1 C2H6  ethane ____ethene  C2H2 ethyne  

2 ____Propane C3H6  Propene  ____propyne  

3 C4H10  Butane  _____Butene  ______ Butyne  
Ans:  

No. Alkane Alkene Alkyne 

1 C2H6  ethane C2H4  ethene  C2H2 ethyne  

2 C3H8  Propane C3H6  Propene  C3H4  propyne  

3 C4H10  Butane  C4H8  Butene  C4H6  Butyne  
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2. Write the common name and IUPAC name of the following:      M-12, J-12, M-13, M-14, M-15, J-15 
i) CH3CH2CHO   ii) CH3COCH3 

iii) CH3 – CH – CH3   iv) CH3COOH    v) HCHO 
                I 
               OH 

No. Molecular formula Common name IUPAC name 

I. CH3CH2CHO
 Propionaldehyde Propanal 

II. CH3COCH3  Dimethyl ketone (Acetone) Propanone 

III. CH3 – CH – CH3 

            I 
           OH 

Isopropyl alcohol 2-Propanol 

IV. CH3COOH
 

Acetic acid Ethanoic acid 

V. HCHO  Formaldehyde Methanal 

                             

3. Organic compound ‘A’ of molecular formula C2H4O2 gives brisk effervescence with sodium bicarbonate 

solution. Sodium salt of ‘A’ on treatment with soda lime gives a hydrocarbon ‘B’ of molecular mass 16. It 

belongs to the first member of the alkane family. What are ‘A’ and ‘B’ and how will you prepare ‘A’ from 

ethanol?                                                                                                                                       S-16 

1. CH3COOH+NaHCO3                          CH3COONa+CO2+H20 

                          (A)             

 

           CaO+NaOH 

2. CH3COONa                          CH4 ↑+Na2CO3 

                       decorboxylation     (B) 

A - CH3COOH (Ethanoic acid)                          B - CH4  (Methane) 

‘A’ can be prepared from ethanol by oxidation 

                                 2[O] 

3. CH3CH2OH                             CH3COOH 

                              Ethanol          K2Cr2O7/H
+           (A) - Ethanoic acid         

PUBLIC QUESTIONS 
1Marks 

1. Alkanes have the general formula CnH2n+2. the molecular formula of the first 

hydrocarbon is _______ (CH4,C2H4, C2H6, C2H2)                              M-12 

2. Buckminster Fullerene is the allotropic form of ------                          S-12 
(Nitrogen, Carbon, Oxygen, Sulphur) 

3. A good conductor arnong the allotropes of carbon is ________      J-15 
(a) diamond   (b) graphite   (c) coke   (d) charcoal 

2Marks 
1. Match the following.                                                    M-12, S-13, M-15 

COMPOUNDS 
FUNCTIONAL 

GROUPS 
 COMPOUNDS 

FUNCTIONAL 
GROUPS 

Alcohol   >C=0  Alcohol    -OH 
Aldehyde  -OH  Aldehyde  -CHO 
Ketone  -COOH   Ketone  >C=0 
Carboxylic acid  -CHO  Carboxylic acid  -COOH 

2. write the common names and IUPAC names of the following.    J-12 

a) CH3COCH3 

b) CH3COOH 
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Molecular formula common name IUPAC name 

1. CH3COCH3 
Dimethyl ketone 

(Acetone) 
Propanone 

2. CH3COOH  Acetic acid Ethanoic acid 

3. Match the following                    Ans:                      S-12 
a) Ethene - C2H4  a) a) Ethene - C2H4 

b) Ethane - C2H6   b) Ethane - C2H6  

c) Propene - C3H6  c) Propene - C3H6 

d) Propyne - C3H4  d) Propyne - C3H4 

4. write down the possible isomers and give their IUPAC names using the formulae 
C4H10.                                                                             J-13 

Isomers of C4H10. 

Molecular formula IUPAC name 
CH3CH2CH2CH3 Butane 
CH3-CH-CH3 

      I 
     CH3 

2-Methyl-propane 

 
5. write the common names and IUPAC names of the following.    M-14 

i) CH3COOH   ii) HCHO 

Molecular formula common name IUPAC name 

CH3COOH
 

Acetic acid Ethanoic acid 

HCHO  
Formaldehyde Methanal 

6. What are the evil effects of consuming alcohol?                 J-14 
Evil effects of consuming alcohol  

i) If ethanol is consumed, it tends to slow down metabolism of our body 

ii) and depresses the central nervous system. 

iii) It causes mental depression and emotional disorder. 

iv) It affects our health by causing ulcer, high blood pressure, cancer, brain and liver 
damage. 

v) Nearly 40% accidents are due to drunken drive. 
7. Match the following                                                   S-14 

Molecular formula common name 

CH3OH Dimethyl ketone 

CH3CHO Acetic acid 

CH3COCH3 Acetaldehyde 

CH3COOH Methyl alcohol 

Ans:  
Molecular formula common name 

CH3OH Methyl alcohol  

CH3CHO Acetaldehyde 

CH3COCH3 Dimethyl ketone  

CH3COOH Acetic acid 

8. Match the following                                     Ans:                  S-15 
a) Methane - CH3CH2CH2CH3 a) Methane - CH4 
b) Ethane - CH3CH2CH3  b) Ethane - CH3CH3  

c) Propane - CH4 c) Propane - CH3CH2CH3 

d) n-Butane - CH3CH3 d) n-Butane - CH3CH2CH2CH3 

 

5marks 

1. a. ethanoic acid reacts with ethanol in the presence of concentrated H2SO4.                                   M-12 

i) Name the organic product formed.( Ethyl ethanoate- CH3COOC2H5) 

C2H5OH + CH3COOH CON.        H2SO4.      CH3COOC2H5  + H2O 
 Ethanol         Ethanoic acid                                         Ethyl ethanoate 

ii) Give the name of reaction.( Dehydrogenation ) 
iii) What is the role of H2SO4 in the above reaction? 
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H2SO4 here act as acatalyst. 
b.   The  molecular formula of an organic compound is CH3COOH 

I. Write the IUPAC name of this compound. 

CH3COOH - IUPAC name of this compound is Ethanoic acid 
II. give one use of this compound. 

• for making vinegar which is used as a preservative in food and fruit 
juices. 

• as a laboratory reagent. 

• for coagulating rubber from latex. 

• in the preparation of dyes, perfumes and medicine.  
 

2. Ethanoic acid reacts with carbonates and bicarbonates.                    J-12 
a. write the balanced equation. 
Reaction with carbonates and bicarbonates. 
Ethanoic acid reacts with carbonates and bicarbonates and produces brisk 
effervescence due to the evolution of carbon dioxide. 

              2CH3COOH + Na2CO3 2CH3COONa + CO2 ↑ + H2O    

        CH3COOH + NaHCO3 CH3COONa + CO2 ↑ + H2O  

b. Give the uses of ethanoic acid. 

• for making vinegar which is used as a preservative in food and fruit juices. 

• as a laboratory reagent. 

• for coagulating rubber from latex. 

• in the preparation of dyes, perfumes and medicine. 

3. a. An organic compound (A) is widely used as a preservatives in pickles and has a molecular formula 
C2H4O2. This compound reacts with ethanol to form a sweet smelling compound (B).           S-12,S-15 

(i) Identify the compound A and B. 
A – CH3COOH  Acetic Acid 
B – CH3COOC2H5  Ethyl Acetate 

(ii) Name the process and write corresponding chemical equation. 
Esterificaiton 

                                                 con.H2S04 
         C2H5OH + CH3COOH                       CH3COOC2H5 + H2O 
         Ethanol       Ethanoic acid                    Ethyl ethanoate  

b. write the common names and IUPAC names of the following.    J-12 
i) H3CH2COCH3 ii)HCOOH  

Molecular formula common name IUPAC name 

 CH3CH2COCH3 Ethyl methyl ketone 2-Butanone 
 HCOOH 

 
Formic acid Methanoic acid 

4. Ethanoic acid reacts with ethonal in the presence of concentrate sulphuric acid . a) Name The 
organic product formed.                                     J-13 

        ( Ethyl ethanoate- CH3COOC2H5) 
          C2H5OH + CH3COOH CON.                     H2SO4.     CH3COOC2H5  + H2O 
             Ethanol         Ethanoic acid                                     Ethyl ethanoate 

b) give the name of the Reaction.  

         Dehydrogenation 

C) what is the role of the sulphuric acid in the above reaction? 

H2SO4 here act as acatalyst. 

 d) Give two uses of ethanol. 

i) as an anti-freeze in automobile radiators. 
ii) as a preservative for biological specimen. 
iii) as an antiseptic to sterilize wounds in hospitals. 
iv) as a solvent for drugs, oils, fats, perfumes, dyes, etc. 
v) In the preparation of methylated spirit  
vi) in cough and digestive syrups. 

5. a. Define Esterification.                                                                                                            M-14 
Esterificaiton: 
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 Ethanol reacts with ethanoic acid in the presence of conc.H2SO4 (catalyst) to form ethyl ethanoate 
and water. The compound formed by the reaction 
of an alcohol with carboxylic acid is known as ester (fruity smelling compound) and 
the reaction is called esterification. 
                                                    con.H2S04 
         C2H5OH + CH3COOH                                  CH3COOC2H5 + H2O 
         Ethanol    Ethanoic acid                             Ethyl ethanoate  

 
a. Write any three uses of ethanol (see above q.no.6(5m)) 
6. What are the evil effects of consuming alcohol?                                                                        S-14, M-16 
Evil effects of consuming alcohol 
a. If ethanol is consumed, it tends to slow down metabolism of our body and depresses the central 

nervous system. 
b. It causes mental depression and emotional disorder. 
c. It affects our health by causing ulcer, high blood pressure, cancer, 
• brain and liver damage. 
d. Nearly 40% accidents are due to drunken drive 
e. Unlike ethanol, intake of methanol in very small quantities can cause death. 
f. Methanol is oxidized to methanal (formaldehyde) in the liver and methanol reacts rapidly with the 

components of cells. 
g. Methanal causes the protoplasm to get coagulated, in the same way an egg is coagulated by cooking. 

Methanol also affects the optic nerve, causing blindness. 

15. LAWS OF MOTION AND GRAVITATION 

PART – A 

1. The momentum of a massive object at rest is _______.                                            S-14, M-16,S-15 

i) very large   ii) very small   iii) zero  iv) infinity 

2. The weight of a person is 50 kg. The weight of that person on the surface of the earth will be ___  

i) 50 N   ii) 35 N     iii) 380 N  iv) 490 N     S-12, J-13, M-14J-16, S-16 

3. The freezing of biotechnology products like vaccines require ___ freezing system. J-12, M-12, M-14,M-15 

i) Helium   ii) Nitrogen  iii) Ammonia  iv) Chlorine 

4. Assertion(A) : Liquefied cryogenic gases are sprayed on electric cables in big cities.          M-16, S-16 

Reason(R): Liquefied cryogenic gases prevent wastage of power. 

i) A is incorrect and R is correct.  ii) A is correct and R is incorrect 

iii) Both A and R are incorrect.  iv) A is correct and R supports A. 

5. From the following statements, choose that which is not applicable to the mass of an object   M-15(2m) 

i) It is a fundamental quantity.  ii) It is measured using physical balance.  

iii) It is measured using spring balance. 

6. List out the names of the organisations which are not associated with Chandrayaan-I mission from the 
following: i) ISRO ii) BARC iii) NASA iv) ESA v) WHO vi) ONGC                                                  J-15 

PART – B 

1. Fill in the blanks.                                                                                J-12,S-12,J-13,M-13,M-15, S-15 

i) If force = mass x acceleration, then momentum = __________. (mass  x  velocity) 

ii) If liquid hydrogen is for rocket, then –––––––– is for MRI. (Liquid Helium) 

2. Correct the mistakes, if any, in the following statements.                 J-12,J-13,M-14,S-14,S-16 

i) One newton is the force that produces an acceleration of 1 ms-2 in an object of 1 gram mass. 

ii) Action and reaction always act on the same body. 

Ans: 

i) One newton is the force that produces an acceleration of 1 ms-2 in an object of 1 kilogram mass. 

ii) Action and reaction always act on the different body. 
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3. The important use of cryogenics is cryogenic fuels. What do you mean by cryogenic fuels?S-14 

• Cryogenic fuels are liquefied gases. 

• It is used to produce energy at very low temperatures. 

• E.g. liquid hydrogen, liquid nitrogen, liquid helium  

4. As a matter of convention, an anticlockwise moment is taken as ________ and a clockwise moment is 

taken as ________. (Positive, negative)                                              M-13, 

M-16, J-16,S-15 

5. Write two principles that are used in rocket propulsion. 

Ans:  i) Newton’s third law 

          ii) Conservation of linear momentum  

6. An object of mass 1 kg is dropped from a height of 20 m. It hits the ground and rebounds with the same 

speed. Find the change in momentum. (Take g=10 m/s2)                                                           J-16 

Answer:     m = 1Kg, h = 20m 

Velocity with which the object hits the ground 

V1 = ���� 

   = √2$10$20	 = √400 
   = 20 ms

-1
 

V2 = u2 + 2as 

V2 = 02 + 2gh 

V = ���� 

Velocity with which the object rebounds  

          V2 = - 20 ms
-1

 

Change in momentum  =  final momentum – initial momentum  

= mv2 – mv1 

= (1 X (-20)) – (1 X 20) 

= -20 – 20 

= - 40 Kgms
-1

 

  ஃ magnitude of change in momentum is 40 Kgms
-1 

PART -C 

1. i) Space Stations are used to study the effects of long-space flight on the human body. Justify. 

                                                                                                                           M-14, S-14, J-16 

ii) F = Gm1 m2 / d2 is the mathematical form of Newton’s law of gravitation, G - gravitational 
constant, m1 m2, are the masses of two bodies separated by a distance d, then give the 
statement of Newton’s law of gravitation.                  M-12,J-12,J-13, M-14, S-14, M-15(b), J-16 
Space stations 

� A space station is an artificial structure designed for humans to live and work in outer space 
for a period of time. 

� space stations are designed for medium-term living in orbit, for periods of 
weeks, months or even years. 

� The effects of long –space flight are,  

• Low recycling rates 

• Relatively high radiation levels  

• Lack Of Gravity 
� These problems cause discomfort and long-term health effects. 
� Hence, Space stations are used to study the effects of long-space flight on the human 

body.  
ii) Newton law of gravitation 
     Every object in the universe attracts every other object with a force which is directly proportional to 

the product of their masses and inversely proportional to the square of the distance between them. The 

force acts along the line joining the centers of two objects. 

F = 
	�	=B=�

I�
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2. a) Newton’s first law of motion gives a qualitative definition of force. Justify.    M-12, M-13, M-15(a) 
Newton’s first law of motion  

     An object remains in the state of rest or of uniform motion in a straight line unless compelled to 

change that state by an applied unbalanced force. 

Examples:  

i) The car slows down but our body tends to continue in the same state to motion, because no force 

acting our body.  

ii) We are standing in a bus which begins to move suddenly. Now we tend to fall backwards. 

iii) A book kept on the table continues to be at the same place until and unless someone removes it.  

b) The figure represents two bodies of masses 10 kg and 20 kg, moving with an initial velocity of 

10 ms-1 and 5 ms-1 respectively. They collide with each other. After collision, they move with 

velocities 12 ms-1 and 4 ms-1 respectively. The time of collision is 2 s. Now calculate F1 and F2. 

 

		R! = 10	��,R9 = 15	��   v!	 = 10	R/U, v9 = 5	R/U 					�!	 = 4R/U, �9 = 9	R/U    t = 2s 

 			�! =	
g_��_��_ 

e
 

�! =	
!l�k�l 

9
  

�! =	
!l�k�l 

9
  

   = 
!l	^	#
9

  

				�! = 	30	O  
 

�9 =	
R!�¡! ¢ £! 

X
 

		�9 =	
10�4 ¢ 10 

2
 

�9 =	
10�4 ¢ 10 

2
 

= 
!"	^�]

9
 

�9 =	¢30O 

 

ஃ�	! = ¢	�9 
Public questions  
1marks 

1. The unit of weight is (Kg, Newton, ms
-1)                                                                               J-14 

2. Chandrayaan operated for days in space.                                                                             J-15 
(a) 2l3   (b) 321   (c) 312  d) 231 

2marks 
1. Observe the diagram and write the answer.                                                                                     M-12 

 
a) The force which balance A exer on balance B is called ---------(Action) 
b) The force which balance B exer on balance A is called ---------(Reaction) 

2. fill in the blanks. 
The space stations ____ and _____ have been monolithic.                                                   S-12 
(Salyut, Mir, ISS, Skylab) 

3. To every reaction there is an equal and opposite reaction. Explain action and reaction with an 
example.                                                                                                                                J-12 

Newton’s third law of motion  

• Every action there is an equal and opposite reaction. 

• It must be rememberedthat the action and reaction always act on two different objects. 
Example 

• When a gun is fired it exerts forward force on the bullet.  
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• The bullet exerts an equal and opposite reaction force on the gun.  

• This results in the recoil of the gun Since the gun has a much greater mass 
       than the bullet, the acceleration of the gun is much less than the         acceleration of the bullet. 

4. State the Newton's law of glavitation.                                                                                        J-15 

5marks  
1. a) Newton’s first law of motion gives a qualitative definition of force. Justify.                 M-12 

b) Which would require a greater force for accelerating a 2 kg of mass at 4 m s-2
 or a 3 kg mass 

at 2 m s-2? 
Solution 

We know, force F = ma 
Given m1 = 2 kg a1 = 4 m s-2 

m2 = 3 kg a2 = 2 m s-2 

Thus,  
F1 = m1 a1 = 2 kg × 4 m s-2 = 8 N 
and  
F2 = m2 a2 = 3 kg × 2 m s-2 = 6 N 
⇒ F1 > F2 

Thus, accelerating a 2 kg mass at 4m s-2 would require a greater force. 

2. Newton’s third law of motion. 
a.For every reaction there is an equal and opposite reaction. Explain this law using one 
illustration.                                                                                                                                J-12, S-13 

Newton’s third law of motion  

• Every action there is an equal and opposite reaction. 

• It must be rememberedthat the action and reaction always act on two different objects. 
Example 
• When a gun is fired it exerts forward force on the bullet.  

• The bullet exerts an equal and opposite reaction force on the gun.  

• This results in the recoil of the gun Since the gun has a much greater mass 
       than the bullet, the acceleration of the gun is much less than the         acceleration of the bullet. 

b) F = 
	�	=B=�

I�
 is the mathematical form of Newton’s law of gravitation.  

 G-gravitational constant, m1 and m2 are the masses separated by a distance d and then give the 

statement of Newton’s law of gravitation. 

Newton law of gravitation 
Every object in the universe attracts every other object with a force which is directly proportional to 

the product of their masses and inversely proportional to the square of the distance between them. The 
force acts along the line joining the centers of two objects. 

F = 
	�	=B=�

I�
 

 

3. a. Tabulate the difference between mass and weight.                                                 S-12,S-15 
S.No Mass Weight 
1.  Fundamental quantity.  Derived  quantity 
2.  It is the amount of matter contained in a 

body.  
It is the gravitational pull acting on the body. 

3.  Its unit is kilogram.  It is measured in newton.  
4.  Remains the same. 

 
Varies from place to place 

5.  It is measured using physical 
balance.  

It is measured using spring balance. 

b. what are the uses of cryogenic techniques. 
Cryogens like liquid nitrogen are further used for specially chilling and freezing 
applications. 
(i) Rocket 
 Cryogenic fuels mainly liquid hydrogen has been used as rocket fuel. 
(ii) Magnetic Resonance Imaging (MRI) 
In MRI scan the magnetic field is generated by super conducting coils with 
the help of liquid helium. It can reduce the temperature of the coil to around 4k.  
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(iii) Power transmission in big cities: 
Liquefied gases are sprayed on the cables to keep them cool and reduce their resistance. 
(iv) Food Freezing: 
Cryogenic gases are used in transportation of large masses of frozen 
food, when very large quantity of food must be transported to regions like war field, 
earthquake hit regions etc.,  
(v) Vaccines: 
The freezing of biotechnology products like vaccines require nitrogen freezing 

systems.  

6. a) write difference between mass and weight . (Answer: see q.no.3 (pq5m)                                    J-13 

b) give the statement of Newtons law of gravitation. G x m1m2/ d2. (Answer: see q.no.2 (p.q 5m) 

7. Write any five achievements of chandrayan-I.                                                       J-14, M-16, S-16 
Chandrayaan operated for 312 days and achieved 95% of its planned objectives. 
The following are its achievements, 

• The discovery of wide spread presence of water molecules in lunar soil. 

• Chandrayaan’s Moon Mineralogy Mapper has confirmed that moon was 
once completely molten. 

• European Space Agency payload-Chandrayaan-1 imaging X-ray spectrometer (CIXS) detected more 
than two dozen weak solar flares 
during the mission. 

• The terrain mapping camera on board Chandrayaan-1 has recorded images 
of the landing site of US space craft Apollo-15, Apollo-11. 

• It has provided high-resolution spectral data on the mineralogy of the moon 
More than 40000 images have been transmitted by Chandrayaan Camera 
in 75 days. 

• The Terrain Mapping Camera acquired images of peaks and Craters. The 
moon consists of mostly of Craters. 

• Chandrayaan beamed back its first images of the Earth in its entirety. 

• Chandrayaan-1 has discovered large caves on the lunar surface that can 
act as human shelter on the moon. 

8. (a) Tabulate the dilference betw'een Mass and weight (Any four).                                         J-15 
(b) Define the law of inertia. 

16. ELECTRICITY AND ENERGY 

PART - A 

1. The potential difference required to pass a current 0.2 A in a wire of resistance 20 ohm is ________ 

i)100 V  ii) 4 V   iii) 0.01 V   iv) 40 V                                  M-12, J-14, M-15, S-15 

2. Two electric bulbs have resistances in the ratio 1: 2. If they are joined in series, the energy consumed in 

these are in the ratio _________. (1: 2,  2: 1,  4: 1,  1: 1)                                                       S-14 

3. Kilowatt-hour is the unit of __________.                                                                             J-12, M-15 

i) Potential difference  ii) electric power  iii) electric energy  iv) charge 

4. ________ surface absorbs more heat than any other surface under identical conditions.    

 i) White  ii) Rough  iii) Black  iv) Yellow                J-13, J-14, S-14, M-16, J-16, S-15  

5. The atomic number of natural radioactive element is _________.                                                    S-16 

i) greater than 82  ii) less than 82  iii) not defined  iv) at least 92 

PART - B 

1. Fill in the blanks                                                                                                M-13, J-14, J-15, S-15 

i) Potential difference : voltmeter; then current __________. (Ammeter) 

ii) Hydro power plant : Conventional source of energy; then solar energy: _________. 
                                       (non - conventional source of energy) 

2. In the list of sources of energy given below, find out the odd one.                                       S-14 

(wind energy, solar energy, hydro electric power) 
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3. Correct the mistakes, if any, in the following statements.                                                    M-13,M-15 

i) A good source of energy would be one which would do a small amount of work per unit volume of 

mass. ii) Any source of energy we use to do work is consumed and can be used again. 

Ans: 
i) A good source of energy would be one which would do a large amount of work 
per unit volume of mass. 
ii) Any source of energy we use to do work is consumed and cannot be used again 
 

4. We know that γ – rays are harmful radiations emitted by natural radioactive substances. 

i) Which are other radiations from such substances?                                              M-12, S-14,S-15 

i) α- ray ii) β- ray 

ii) Tabulate the following statements as applicable to each of the above radiations 

(They are electromagnetic radiation. They have high penetrating power. They are electrons. They 

contain neutrons) 

α − ray β−  ray µ - ray 

They contain 
neutrons. 

They are electrons 1. They are electromagnetic radiation 
2. They have high penetrating power. 

5. Draw the schematic diagram of an electric circuit consisting of a battery of two cells of 1.5V each, three 

resistance of 5 ohm, 10 ohm and 15 ohm respectively and a plug key all connected in series.  J-13 

 

6. Fuse wire is made up of an alloy of ___________ which has high resistance and _______. M-16, J-15 

i) 37% Lead, 63% Tin ii) Low melting point 

7. Complete the table choosing the right terms from within the brackets.                              J-3, J-14, J-16 

(zinc, copper, carbon, lead, lead dioxide, aluminium.) 

+ ve electrode  Lead acid accumulator  

- ve electrode  Lechlanche cell  

Answer: 

+ ve electrode  Lead acid accumulator lead dioxide 

- ve electrode  Lechlanche cell zinc 

8. Write about ocean thermal energy?                                                                                         J-16 

i) The difference in temperature between the water at the surface of the sea and in deeper section is 

obtained as ocean thermal energy. 

ii) It is used to boil and cool volatile liquids like ammonia. 

iii) The vapours of the liquid are then used to run the turbine of a generator. 

Public questions 
1Marks 
1. The symbol of ammeter is ______(V,A,G,I)                                    M-12 
2. The man source of bio mass energy is ____ 

(coal, heat energy,thermal energy, cow dung)                             J 12 
3. Radium  and polonium were discoverd by _____ and _____               J-12 

(Marie Curie, Pierre curie, Watson, Otto Hahn) 
4. The unit of electric current is (ampere, volt, watt, kilo-watt)                S-12 
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5. The energy produced when 1kg of a substance is fully converted into energy is -----

--(9x10
16

J.9x10
8
J, 18x10

8
J, 18x10

16
J)                           S-12, M-14 

6. The symbol of voltmeter is ____                                           S-13 

 
7.  The main source of bio-mass energy is ______(coal, heat energy, thermal energy, 

cow dung)                                                                       M-14 

8. One kilo Watt hour is _ Joule.                  J-15 

(a) 3.5 x 10
6 

  (b) 3.6 x 10
6
    (c) 6.3 x 10

6 
  (c) 6.3 x 10

-6    

9. The electro motive force (emf) of lechlanche cell is _____                                                      J-15 
(a) 1.5 V    (b) 1.08 V   (c) 22 V   (d) 2.5 V 

2marks 
1. match the following.                                                J-12 

S.No Components Symbols 
1.  A wire joint 

 
2.  ug key or switch 

(open)   

3.  A resistor   
4.  An electric cell  

2. Volta cell diagrame is given below . label the parts marked a,b, c d,  

                                                                  M-12,S-12, M-14, S-16  

 

3. Match the following.                                    S-12, M-14, S-16 
S.No Components Symbols 

1.  A wire joint 
 

2.  ug key or switch 
(closed)   

3.  A Electric bulb 
    

4.  An electric cell  
5.  A resistor   

 
4. Good sources of energy should posses some special characteristics. List them.                                                      
                                                                    S-12 

• Be easily accessible. 

• Be easy to store and transport and 

• Perhaps most importantly be economical. 

• A large amount of work per unit volume of mass  
 

5.  Three Resistance having the values 5 ohm, 10 ohm, 30 ohm are connection in 
parallel with each other. Calculate the total circuit resistance.  J-13, M-14 

Solution: 
Given, R1 = 5 Ω , R2 = 10 Ω, R3 = 30 Ω 
These resistances are connected parallel 
                
                 Therefore, 1 / Rp = 1 / R1 + 1 / R2 + 1 / R3 

                                                 1      1      1     1       10 
                                                — = — + — +  —  =   — 
                                              R p           5     10    30      30 

                                           

                                                                30 
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                                              R p     = —        = 3 Ω 

                                                              10                         
6.  match the following.                                                     J-14 

S.No Components Symbols 
1.  A battery or a combination of cell  
2.  A resistor of resistance R  

3.  Ammeter 
 

4.  Voltmeter 
 

7. Two resistances 18 Ω and 6 Ω are connected to a 6 V battery in series. 
Calculate                                                               S-14 

(a) the total resistance of the circuit, 
(b) the current through the circuit. 
 
Solution: 

(a) Given the resistance, R1 = 18 Ω, R2 = 6 Ω 
The total resistance of the circuit RS = R1 + R2 

                                    RS = 18 Ω + 6 Ω = 24 Ω 
(b) The potential difference across the two terminals of the battery V = 6 V 
Now the current through the circuit, 

                                   I = V/ RS = 6 V / 24 Ω 
                              = 0.25 A 

8. Match the following.                                                                                                          M-16 

1.  Potential difference Coulomb Ans:  

2.  Current Volt Potential difference Volt  

3.  Electric charge Ohm Current Ampere 

4.  Resistor  Newton Electric charge Coulomb  

5.  Ampere  Resistor  Ohm 

9. In the list of sources of energy given below, find out the odd one.                                     M-16, J-16 

(Solar energy, thermal energy,  hydro power, biomass) 

10. An electric bulb is connected to a 220v generator. The current 0.5 A. what is the power of the bulb?  
                                                                                                                                                       S-16 

11. Calculate the energy produced when 1 kg of substance is fully converted into energy. (Note: 

C:3x10
8
ms

-1
)                                                                                                                               M-15 

12. Draw a schematic diagram of an electric circuit comprising battery, bulb, ammeter and a plug key. J-15 

13. Match the following.                                                           Ans:                                                 S-15 
Scientist  Invention Scientist  Invention 

Otto Hahn  First Battery  Otto Hahn  Nuclear fission 
George Simon Ohm Radio activity George Simon Ohm Ohm’s law  
Volta Nuclear fission Volta First Battery 
Henry Becquerel  Ohm’s law Henry Becquerel  Radio activity 

 

17. MAGNETIC EFFECT OF ELECTRIC CURRENT AND LIGHT 

PART - A 

1. The magnification produced by a mirror is + 1/3.  Then the mirror is a _______                  M-14, S-16 

(concave mirror, convex mirror, plane mirror) 

2. The phenomenon of producing an emf in a circuit whenever the magnetic flux linked with a coil changes 

is________. (Electromagnetic induction, inducing current, inducing voltage, change in current)  M-16 

3. An electric current through a metallic conductor produces _________ around it. 

(magnetic field, mechanical force, induced current)                                   J-12, J-13, S-14, M-14, M-15 

4. The field of view is maximum for _______ 

(plane mirror, concave mirror, convex mirror)                                                         S-12, J-14,S-15 
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5. An object is placed 25 cm from a convex lens whose focal length is 10 cm. The image distance is 

________. (50 cm, 16.66 cm, 6.66 cm, 10 cm)                                                               M-12, S-15 

PART - B 

1. Fill in the blanks                                                                                              M-14, J-14, S-14  

i) For a motor: a permanent magnet, then commercial motor : _______ (Electromagnet)  

ii) Focal length of a lens; metre, then for power of a lens____________  (Dioptre)   

2. Correct the mistakes, if any, in the following statements.                                  M-13, M-15, J-15,S-15 

i) The magnetic field is a quantity that has magnitude only. 

ii) Outside the bar magnet, the magnetic field lines emerge from the south pole and merge at the north 

pole. 

Answer: 

i) The magnetic field is a quantity that has magnitude and direction. 

ii) Outside the bar magnet, the magnetic field lines emerge from the North Pole and merge at the 

South Pole. 

3. The ray diagram shown below is introduced to show how a concave mirror forms the image of an 

object.                                                                                                            M-12,S-12,M-13,J-14 

i) Identify the mistake and draw the correct ray diagram.  

 

    Answer:                             

ii) Write the justifications for your corrections. 

    Reason:  A ray passing through the principal focus of a concave mirror, after eflection will emerge 

parallel to the principal axis. 

4. In traffic signals _________ colour light is used to stop vehicles because it has ______ wave length. 

(Hint: scattering of light is inversely proportional to the fourth power of its wavelength)  M-13, S-16 

(Red, larger)  

5. Fill the table with the appropriate words given in bracket.                                                          S-16 

_________ the tooth’s enlarged image 

_________  rear side of the vehicle erect image 

 ( Convex mirror, Plano convex, Concave mirror, Plane mirror, Convex lens, Concave lens) 

Answer: Concave mirror the tooth’s enlarged image 

 Convex mirror rear side of the vehicle erect image 

6. Write down the names of the specified parts of the human eye.                     J-13,M-14,S-14,M-15 

i) Dark muscular diaphragm that controls the pupil. (Iris) 

ii) The screen where the image is formed by the eye lens. (Retina) 

7. You know that myopia is a common refractive defects of vision. A person with this defect can clearly 

see only objects that are near. Using concave lens of suitable power this defect is corrected. J-13,M-15 

i) Mention the other two types of defects. 

a) Hypermetropia b) presbyopia  

www.kalvikural.com



J.Saravanan, M.Sc., M.Sc.(yoga),B.Ed.,             GBHSS, POIGAI, VELLORE DT.  Cell No: 9944799005 

 

ii) Explain how they can be corrected. 

a) Hypermetropia is corrected by using convex lens of appropriate power. 

b) Presbyopia is corrected by using bi- focal lenses. 

8. i) Which of the compass needle orientations in the following diagram correctly describes the magnet’s 

field at that point?                                                                                                                      J-16, S-16 

 

Answer: diagram -(a) 

 

9. A person cannot clearly see objects farther than 12 m from the eye. Name the defect in vision he is 

suffering from and the lens that should be used to correct this defect.                                           J-16 

Defect: myopia (Near – sightedness) 

Lens to be used: concave lens 

PART – C 

1. a. Draw the given diagram and label the following in the diagram.  J-12,M-13,J-14,M-15, J-15, S-15(a) 

i) Incident ray 

ii) Refracted ray 

iii) Emergent ray 

iv) Angle of refraction 

v) Angle of deviation 

vi) Angle of emergence 

 

Answer: 

 i) Incident ray 

 ii) Refracted ray 

iii) Emergent ray 

 

- PE 

- EF 

- FS 

 

iv) Angle of refraction 

v) Angle of deviation 

vi) Angle of emergence 

 

- ¤¥ 

- ¤¦ 

- ¤r 

b. The retractive index of diamond is 2.42. What is the meaning of this statement in relation to the speed of 

light?                                                                                                                                            J-12 

                            § = 2.42, C = 3 x 108ms-1  

μ =   
�¨��I	��	�����	� 	<�?

�¨��I	��	�����	� 	=�I��=
 [ § = ©

�
ª 

Speed of light in the medium(v) 
= 


F��«	�		�����	��	A�E
¬

 

 
=   

NB�®

�.��
 = 1.23 X 108 

V =1.23 X 108ms-1 

∴	Speed of light in diamond is less than the speed of light in air. 

 

2. i) Redraw the diagram.                                                               M-12, M-14, M-16, M-16, J-16 
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ii)This diagram represents _________  

A.C. Generator 

iii) Label the parts of the diagram. 

ABCD – Rotating rectangular coil 

NS – Permanent magnet 

B1 B2 – Stationary brushes 

S1 S2 -  rings 

iv) Mention the principle used in the device denoted by this diagram. 

Electromagnetic induction  

3. The optical prescription of a pair of spectacle is Right eye : - 3.5 D  Left eye : - 4.00 D     

i) Name the defect of the eye                                                                                                     S-16 

Myopia (near- sightedness) 

ii) Are these lenses thinner at the middle or at the edges? 

Thinner in the middle. (Concave lens) 

iii) Which lens has a greater focal length?  

 
Right eye: -3.50 D    P = 

!
o
  => -3.5 = 

!
o

 

                                                     f = 
!

�\.l
= -0.28 

Left eye: -4.00D     P = 
!
o
  =  -4 = 

!
o

 

       f = 
!
�#

= -0.25 

Hence, the right eye lens has a greater focal length 

PUBLIC QUESTIONS  
Marks 
1. A device which converts electrical energy into mechanical energy is 

______(generator, motor, transformer, powersupply)          M-12, S-13 
2. The defect of myopia can be corrected by using a ____ (convex lens, concave lens, 

concave mirror, convex mirror)                                        M-12, m-15 

3. The amount of induced emf when the magnetic field linked with the coil charge is 

_______                                                                 M-13 

    (magnetic induction, current produced, E.M.F produced, changing current) 

4.  The defective hypermetropia can be corrected by using a _______                     

(Convex lens, Concave lens, concave mirror, convex mirror)           M-13, J-16 

5. ____ discovered electro magnetic induction.                                J-14 

( Oersted, Faraday, Edison, Newton) 

6. The type of mirror used Hubble space telescope is _______              S-14 

(Hyperbolic mirror, Concave mirror, Convex mirror, Plane mirror) 

7. The Hubble space telescope designed with two ________ is known for good imaging performance over 
a wide field of view.                                                                                                                    J-15 
(a) Convex mirrors  (b) Concave mirrors  (c) hyperbolic mirrors   (d) plane mirrors 
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8. Twinkling of star is due to:                                                                                                        J-15 
(a) Reflection  (b) Atmospheric refraction (c) Dispersion    (d) Scattering 

2Marks 

1. F = 
	�	=B=�

I�
 is the mathematical form of Newton’s law of gravitation. The give the the 

statement of Newton’s law of gravitation                   M-12 

Newton’s law of gravitation 

Every object in the universe attracts every other object with a force which is directly 
proportional to the product of their masses and inversely proportional to the square of 
the distance between them. The force acts along the line joining the centers of two 
objects. 

F = 
	�	=B=�

I�
 

___________________________________________________________________ 

2. Match the following.                                                        M-12 

S.NO. SCIENTIST INVENTION 

1.  Michael faraday Dynamo 

2.  George Ohm Ohm’s law 

3.  Volta First battery 

4.  Henry Becquerel Radio activity 

3. Pick the odd one.                                            M-12,J-12 

a) Angle of incidence, angle of refraction, angle of emergence, right angle 

b) Convex mirror, concave lens, plane mirror, convex lens.  

4. Observe the diagram and fill the following.                        J-12, M-16 

 

1. ............ defect of eye. (myopia) 

2. ............ lens is used to correct the defect.(concave) 

5. A convex mirror used for rear-view on an automobile has a radius of 
curvature of 3 m. If a bus is located at 5 m from this mirror, find the position 
and nature of the image.                                           J-12 

Solution: 
Radius of curvature, R = +3.00 m 

Object distance u = - 5.00 m 

Image distance v = ? 

We know,  

 

 

1       1       1 

— + — = — 
v   u   f 

            (or) 

1       1       1 

— = — – — 
            V   f   u 

 

    

                              1            1        1         1 

                           = — – —— = — + —— 

                              1.5      -5.00   1.5    5.0 

 

=
5.00 ° 1.50

7.50
=
6.50
7.50

 

 

¡ =
7.50
6.50

= 1.15R 

 
The image is 1.15 m at the back of the mirror. The image is virtual. 
6. The focal length of a concave lens is 4m. Calculate the power of the lens. 

Solution:                                                    S-12, J-15 

                                 Focal length of concave lens, f = - 4 m 
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                                                   Power of the lens, p =	!
o
  

                                                                                p =	 !
�#

 

                                       p = - 0.25 dioptre  

7. Define Fleming’s left hand rule.                                  M-16, J-15 
 Fleming’s left hand rule 

Stretch the thumb, fore finger and middle finger of your left hand suchthat they are 
mutually perpendicular. If the forefinger points in the direction of magnetic field and the 
middle finger points in the direction of current, then the thumb will point in the direction 
of motion or the force acting on the conductor.  

8. The focal length of a concave lens is 2m. Calculate the power of the lens.                

                                                           S-13, J-14, M-16 
Solution: 

                                 Focal length of concave lens, f = -2 m 

                                                   Power of the lens, p =	!
o
  

                                                                                p =	 !
�9

 

                                       p = - 0.5 dioptre  

9. Match the following                                                               J-16 

i) Myopia Convex lens 

ii) Hypermetropia Hyperbolic mirrors 

iii) Presbyopia Concave lens 

iv) Huble space telescope Bi-focal lens 

Ans:  

v) Myopia Concave lens  

vi) Hypermetropia Convex lens  

vii) Presbyopia Bi-focal lens  

viii)Huble space telescope Hyperbolic mirrors 

10.Find the odd one out. 
a) Angle of incidence, angle of refraction, angle of emergence, right angle                           
S-15 
b) Convex mirror, concave lens, plane mirror, convex lens. 

5mark 
1. a.what are the defects of eye? how are these rerctified?                                                 

M-12 
The defecst of eye are Myopia, Hypermetropia and Presbyopia 
Myopia  

This defect can be corrected by using a concave lens of suitable power. 
Hypermetropia 

This defect can be corrected by using a convex lens of appropriate power. 
Presbyopia 
This defect can be corrected by using a by-focal lens. 
b.observe the figure and answer the following questions. 
 
what does the given diagram represent? 
AC generator 
 
what are principle of the device denoted in 
given diagram? 

 Electro magnetic induction 

•  Flemings right hand rule help us to find 
the direction of the current in the device   
 

 
 
 
 
 
 
 
 
 

2. a. Copy the diagram of an AC generator and Label the parts. S-12 
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ABCD – Rotating rectangular coil 
 

NS – Permanent magnet 
 

B1 B2 – Stationary brushes 
 
S1 S2 -  rings 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

b. What is an alternating current? 
   A current which changes Direction after equal intervals of time, is Called an         
alternating current (AC). 
c. Write the principle of the above device? 

• Electro magnetic induction 

d. what are the difference between alternating current and direct current? 
s.No. Alternating current Direct current 

1.  
The directions of the induced 
currents in both the arms change 

a unidirectional current is produced 

2.  
That electric power can be 
transmitted over long distances 
without much loss of energy.  

That electric power can be transmitted 
over long distances with much loss of 
energy 

 
3. Draw and explain the refraction of light through a prism. 
Refraction of light through a prism 

• Consider a triangular glass prism. It has two triangular bases and three rectangular 
lateral surfaces.  

• These surfaces are inclined to each other.  

• The angle between its lateral faces is called the angle of the prism.  
 
PE- incident ray        

EF-refracted ray      

FS-emergent ray 

- angle of refraction  

- angle of deviation    

- angle of emergence. 

 

 
 

• Here PE is the incident ray. EF is the refracted ray. FS is the emergent ray.  

• You may note that a ray of light is entering from air to glass at the first surface AB.  

• The light ray on refraction has bent towards the normal. At the second surface AC, 
the light ray has entered from glass to air.  

• Hence it has bent away from normal. Compare the angle of incidence and angle of 
refraction at each refracting surface of the prism. 

•  The peculiar shape of prism makes the emergent ray bent at an angle to the 
direction of the incident ray.  

• This angle ∠r is called the angle of refraction. In this case ∠D is the angle of 
deviation.  

4. a). State and explain the defects of vision.                              S-14 
Defects of vision  

There are mainly three common refractive defects of vision. These are 
 (i) Myopia or near - sightedness. 
(ii) Hypermetropia or far-sightedness,  
(iii) Presbyopia.  
(a) Myopia 
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Myopia is also known as nearsightedness. 

• A person with myopia can see near by objects clearly but cannot see the 
distant objects distinctly. 

• A person with this defect has the far point nearer than infinity. Such a 
person may see clearly up to a distance of a few meters. In a myopic eye, 
the image of a distant object is formed in front of the retina  
This defect may arise due to 
excessive curvature of the eye lens,  
(ii) elongation of the eyeball. 
. This is illustrated in 
 (b) Hypermetropia 
Hypermetropia is also known as far-sightedness.  

• A person with hypermetropia can see distant objects clearly but cannot see 
near by objects distinctly.  

• The near point, for the person, is further away from the normal near point 
(25 cm).  
This defect either because  

(i) the focal length of the eye lens is too long  
(ii) the eyeball has become too small. 

 (c) Presbyopia 
The power of accommodation of the eye usually decreases with ageing. For 
most people, the near point gradually recedes away. They find it difficult to 
see near by objects comfortably and distinctly without corrective eye - 
glasses. This defect is called Presbyopia.  
Reason for presbypia  

• the gradual weakening of the ciliary muscles  

• diminishing flexibility of the eye lens. 
b). How can these defects be corrected? 
1. Myopia defect can be corrected by using a concave lens of suitable 

power. 
 

Myopic eye Correction of myopia 

 
 

2. Hypermetropia can be corrected by using a convex lens of appropriate 
power  

Hypermetropia  eye Correction of hypermetropia eye  

 
   

3. Presbypia can be corrected by by-focal lenses. 

5. Write any one defect of vision.                                                                                                                          S-15(b)  
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