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_____________________________________________________________________ 

 

1. You are Sanjeev Mehta, coordinator of your school Literacy Club. You are 

deeply concerned about the drops out and adult illiterates still living in slums and 

villages. On behalf of your literacy club write a letter to the Editor of The Hindu, 

Chennai regarding the need to reach out to the young school drop-outs and the 

adult illiterates. Also give details of the steps your organisation is taking in this 

direction. 

 

2. Design a poster to create awareness among the people regarding COVID- 19 

pandemic which has caused disastrous consequences to the social, public and 

economic life of the people of the entire world. 

 

3. Social networking has taken today’s youth by storm. Teenagers go crazy over it 

and spend most of their time in socialising on these sites. At the same time, it has 

created worry among the parents of teenagers. Parents now fear the worst, when 

they hear of ruined reputations, cybercrimes, online predators and other dangers. 

 

Parents today are facing a major problem with their children. They waste most 

of their time on Facebook and other social networking sites, with the result that 

their studies and other important activities are neglected. Write an article on 

this issue taking ideas from the hints given below. 

 

Hints 

 Teenagers waste time. 

 Parents’ fear of the dangers involved. 

 Pros include fast spread of information, source of news, solves crimes, helps 

students with academic work, improves relationships. 

 Cons include spread of false information, students waste time, leads to stress, 

misunderstandings and arguments. Children develop self-cantered 

personalities. Leads to loneliness and depression. 
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1. An electrostatic field line is a continuous curve. That is, a field line cannot have sudden 

breaks. Why not? 

2. A free proton and a free electron are placed in a uniform field. Which of the two experience 

greater force and greater acceleration? 

3. The graph shows the variation of voltage V across the plates of two capacitors A and B 

versus increase of charge Q stored on them. Which of the two capacitors have higher 

capacitance? Give reason for your answer? 

 
4. Explain the meaning of the statement 'electric charge of a body is quantised'. 

5. What is the angle between the electric dipole moment and the electric field due to it on the 

axial line? 

6. Write justified reason the charge to any conductor resides on its outer surface. 

7. At the centre of a cubical box +Q charge is placed.  Find the value of total flux that is 

coming out a  wall. 

8. Two charges are at a distance d apart. If a copper plate of thickness d/2 is kept between 

them, what will be the effective force. 

9. A charge q is enclosed by a Gaussian spherical surface of radius r. If the radius is doubled, 

what will be the value of outward electric flux? 

10. If capacitance of a metallic sphere is 1µf, what will be the value of its radius? 

11. Two conducting spheres of radii r1 and r2 are equally charged. Find the ratio of their 

potentials. 



 

12. If 100 J of work has to be done in moving an electric charge of 4C from a place, Where 

potential is -10 V to another place, where potential is V volt, find the value of V. 

13. The electric potential at 0.9 m from a point charge is 50 V. What is the magnitude and sign 

of the charge? 

14. A short electric dipole has dipole moment of 4×10-9 C m. Determine the electric potential 

due to the dipole at a point distance 0.3 m from the centre of the dipole situated (a) on 

equatorial line and (c) on a line making an angle of 600 with the dipole axis. 

15. Two point charges q and -2q are kept d distance apart. Find the location of the point 

relative to charge q at which potential due to this system of charge is zero. 

16. Two charges 3 ×10-8 C and -2×10-8C are located 15 cm apart. At which point on the line 

joining the two charges is the electric potential zero? 

17. Calculate the electric potential at the centre of a square of side √2 m, having charge 10µc, -

50µc, 20µc and -60µc at the four corners of the square. 

18. Two point charges of +3µc and -3µc are placed 2×10-3 m apart from each other. Calculate 

(i) electric potential and field at a distance of 0.6 m from the dipole in broad-side on 

position (ii) electric potential and field at the same point after rotating the dipole through 

900. 

19. Two charges –q and +q are located at points A(0,0,-a) and B(0,0,+a) respectively. How 

much work is done in moving a test charge from point P(7,0,0) to Q(-3,0,0) ? 

20. A 100 W heater coil is rated 200 V . Find the resistance of the coil. 

21. A 100pf capacitor is charged by a potential difference of 100V . What is the amount of 

charge stored? What is the electrostatic energy stored in the capacitor? 

22. Where on the surface of earth is the angle of dip 90 °? 

23. Why do the electric field lines never cross each other? 

24. How many electrons pass through a conductor in 1 sec, if the current is 1 Ampere ? 

25. The amount of charge passing through cross-section of a wire is  q(t) = at2 + bt +c 

(i) Write dimensional formulae for a, b and c. 

(ii) If the values of a, b and c in S.I. unit are 5,3,1 respectively, find the value of 

current at t= 5 sec. 

26. A current of 2 mA is passed through a colour coded carbon resistors with first, second and 

third rings of yellow, green and orange colours. What is the voltage drop across the 

resistor? 

27. An arc lamp operates of 80V, 10A. Suggest a method to use it with a 240 V d.c. source. 

Calculate the value of the electric component required for this purpose. 

28. The external diameter of a 5m long hollow tube is 10cm and the thickness of its wall is 

5mm. If   ƿ = 1.7 × 10-5 Ω- m, then determine its resistance. 

29. Two wires A and B of equal mass and of the same metal are taken. The diameter of the 

wire A is half the diameter of wire B. If the resistance of wire A is 24 Ω, Calculate the 

resistance of wire B. 



30. A wire has a resistance of 16Ω. It is melted and drawn into a wire of half its length. 

Calculate the resistance of the new wire. What is the percentage change in its resistance? 

31. Calculate the electric field in a copper wire of cross sectional area 2 mm2 carrying a current 

of 1A. The conductivity of copper = 6.25 ×107 S/m 

32.  A potential difference of 100 V is applied to the ends of copper wire one metre long. 

Calculate the average drift of the electron. (σ= 5.81× 107 Ω-1m-1) 

33. The number density of electrons in copper is 8.5 ×1028 m-3. A current of 1A flows through 

a copper wire of length 0.24m and area of cross-section 1.2 mm2, when connected to a 

battery of 3V. Find the electron mobility. 

34. The resistance of the platinum wire of  a platinum resistance thermometer at the ice point is 

5Ω and at steam point is 5.23Ω. When the thermometer is inserted in a hot both, the 

resistance of the platinum wire is 5.795Ω. Calculate the temperature of the both. 

35. The resistance of a tungsten filament at 1500C is 133Ω. What will be its resistance at 5000C 

?    (α= 0.0045 per0C)  

36. For driving a current of 3A for 5 min in an electric circuit, 900J of work is to be done. Find 

the emf of the source in the circuit. 

37. A battery of emf e and internal resistance r, gives a current of 0.5 A with an external 

resistor of 12 ohm and a current of 0.25A with an external resistor of 25 Ω. Calculate  

(i) Internal resistance of the cell and 

(ii) Emf of the cell. 

38. A battery of emf 3 volt and internal resistance r is connected in series with a resistor of 55 

Ω through an ammeter of resistance 1Ω. The ammeter reads 50mA. Draw the circuit 

diagram and calculate the value of internal resistance. 

39.  How does the relaxation time of electron in the conductor change when temperature of the 

conductor decreases. 

40. two wire one of copper and other of managing have same resistance and equal length. 

Which wire is thicker? 

41. V – I graph for a metallic wire at two different temperatures T1 and T2 is as shown in the 

figure. Which of the two temperatures is higher and why?  

 
42. In the figure, what is the potential difference between A and B? 

 
43. Calculate the equivalent resistance between points A and B in the figure given below. 



 
44.  When does the terminal voltage of a cell become (i) greater than its emf (ii) less than 

its emf? 

45. State the condition under which the terminal potential difference across a battery and 

its emf are equal. 

46. In a meter bridge, the balance point is found to be 39.5 cm from end A. The known 

resistance Y is 12.5 Ω. Determine unknown resistance X. 

 
47. A meter bridge is in balance condition. Now if galvanometer and cell are 

interchanged, the galvanometer shows no deflection. Give reason. 

48. Five identical cells, each of emf E and internal resistance r, are connected in series to 

form (a) an open (b) closed circuit. If an ideal voltmeter is connected across three 

cells, what will be its reading? 

49. Nichrome and copper wires of same length and area of cross section are connected in 

series, current is passed through them why does the nichrome wire get heated first? 

50. Under what conditions is heat produced in an electric circuit: 

(i) directly proportional 

(ii) inversely proportional to the resistance of the circuit 
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1.  Mention the purpose of salt-bridge placed between two half-cells of a galvanic cell. 

 

 

2.  Give the condition for Daniell Cell in which there is no flow of electrons or current or we can 

conclude that there is no chemical reaction. 

 

 

3.  How is electrode potential different from cell potential?  

4.  Can you store zinc sulphate solution in a copper container? Give suitable reason. 

 

 

5.  How does electrochemical series help us in predicting whether a redox reactions is feasible in a 

given direction or not? 

 

 

6.  Write Nernst equation for the electrode reaction. Mn
+
(aq)+ ne

–
           M(s) at 298 K and 1 atm. 

pressure. 

 

7.  As per electrochemical series and on the basis of E° values, identify the following : 

(a) Gas which has highest tendency for reduction. 

(b) Weakest oxidising ion. 

. 

 

 

8.  List the two factors that influence the value of cell potential of a galvanic cell.  

9.  How is equilibrium constant of a reaction related to standard cell potential? 

 

 

10.  Write the relation between E
o
cell and equilibrium constant (K) of cell reaction.   

11.  Define cell constant. Mention the SI unit of cell constant.  

 

 

12.  How does specific conductance conductivity of electrolytic solution vary with temperature?  

13.  What is the SI unit of (i) Conductance; (ii) Conductivity? 

 

 

14.  Two metals A and B have reduction potential values of –0.25V and 0.80V respectively. Which of 

these will liberate hydrogen gas from dilute H2SO4? 

 

 

15.  Show is the direction of flow of electrons in the following cell : 

Zn (s) | Zn
2+

 (aq) || Ag
+
 (aq) | Ag 

(i) Draw a diagram of the cell and mark anode and cathode as current is drawn from the cell. 

(ii) Write the reactions taking place at the cathode and the anode during the operation of  Daniel 

cell. 

 

 

16.  Formulate the galvanic cell in which the following reaction takes place : 

Zn(s) + 2Ag
+
 (aq)                      Zn

2+
 (aq) + 2Ag(s) 

State 

 



 

(a) Which one of its electrodes is negatively charged? 

(b) The reaction taking place at each of its electrode. 

(c) The direction of current within this cell. 

 

17.  Concentration terms such as mass percentage, ppm, mole fraction and molality are independent of 

temperature, however molarity is a function of temperature. Explain. 

 

 

 

18.  (a) Explain the following phenomena with the help of Henry’s law. 

(i) Painful condition known as bends. 

(ii) Feeling of weakness and discomfort in breathing at high altitude. 

 

(b) Why soda water bottle kept at room temperature fizzes on opening? 

 

 

19.  Why is the vapour pressure of an aqueous solution of glucose lower than that of water? 

 

 

20.  How does sprinkling of salt help in clearing the snow covered roads in hilly areas? Explain the 

phenomenon involved in the process. 

 

 

21.  Give an example of a material used for making semipermeable membrane for carrying out reverse 

osmosis. 

 

 

22.  Match the items given in Column I and Column II. 

Column I                                                                              Column II 

(i) Saturated solution                                      (a) Solution having same osmotic pressure at a                          

                                                                             given temperature as that of given solution.  

(ii) Binary solution                                         (b) A solution whose osmotic pressure is less than                 

                                                                              that  of another. 

(iii) Isotonic solution                                      (c) Solution with two components. 

(iv) Hypotonic solution                                  (d) A solution which contains maximum amount of            

                                                                             Solute that can be dissolved in a given amount                          

                                                                             Of solvent at a given temperature. 

(v) Solid solution                                             (e) A solution whose osmotic pressure is more            

                                                                              than  that of another.  

(vi) Hypertonic solution                                  (f) A solution in solid phase. 

 

 

23.  Match the items given in Column I with the type of solutions given in Column II. 

Column I                                                                         Column II 

(i) Soda water                                                              (a) A solution of gas in solid 

(ii) Sugar solution                                                       (b) A solution of gas in gas 

(iii) German silver                                                       (c) A solution of solid in liquid 

(iv) Air                                                                         (d) A solution of solid in solid 

(v) Hydrogen gas in palladium                                    (e) A solution of gas in liquid 

                                                                                     (f) A solution of liquid in solid 

 

 

24.  Match the laws given in Column I with expresions given in Column II. 

     Column I                                                                   Column II 

(i)  Raoult’s law                                                   (a) ΔTf= Kfm 

(ii) Henry’s law                                                   (b) Π = CRT 

(iii) Elevation of boiling point                             (c) p = x1p1
o
+ x2p2

o
 

(iv) Depression in freezing point                         (d) ΔTb = Kbm 

(v) Osmotic pressure                                            (e) p = KH.x 

 



  

 

Q.1  Find the value of the variable satisfying the following equation 

Matrices 

(i) �
𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧
𝑥𝑥 + 𝑦𝑦
𝑦𝑦 + 𝑧𝑧

� = �
7
5
3
�   (ii) 2 �

𝑥𝑥 𝑧𝑧
𝑦𝑦 𝑡𝑡� + 3 �1 −1

0 2 � = 3 �3 5
4 6� 

Q.2  If 𝐴𝐴 = �3 5
2 𝑎𝑎� ,𝐵𝐵 = �4 𝑏𝑏

2 𝑎𝑎�  𝑎𝑎𝑎𝑎𝑎𝑎 𝐶𝐶 = �26 𝑎𝑎
14 45�, find 𝑎𝑎 𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏 when 2𝐴𝐴 + 5𝐵𝐵 = 𝐶𝐶 

Q.3  The matrix 𝑅𝑅(𝑡𝑡) is defined by 𝑅𝑅(𝑡𝑡) = � cos 𝑡𝑡 sin 𝑡𝑡
− sin 𝑡𝑡 cos 𝑡𝑡� . 𝑆𝑆ℎ𝑜𝑜𝑜𝑜 𝑡𝑡ℎ𝑎𝑎𝑡𝑡 𝑅𝑅(𝑠𝑠)𝑅𝑅(𝑡𝑡) = 𝑅𝑅(𝑠𝑠 + 𝑡𝑡). 

Q.4  If 𝐴𝐴 = �1 2
4 −3� and𝑓𝑓(𝑥𝑥) = 2𝑥𝑥3 + 4𝑥𝑥 + 5. Find 𝑓𝑓(𝐴𝐴). 

Q.5  If 𝐴𝐴 = �
1 3 2
2 0 −1
1 2 3

�, then show that A satisfies the equation 𝐴𝐴3 − 4𝐴𝐴2 − 3𝐴𝐴 + 11𝐼𝐼 = 0. 

Q.6  Find matrix B such that � 5 −7
−2 3 � 𝐵𝐵 = �−16 −6

7 2 �. 

Q.7  If 𝐴𝐴 = �−16 −6
7 2 �  𝑎𝑎𝑎𝑎𝑎𝑎 𝐵𝐵 = �3 −4

1 −1� then show that  

 (𝑖𝑖) (𝐴𝐴 + 𝐵𝐵)′ = 𝐴𝐴′ + 𝐵𝐵′    (𝑖𝑖𝑖𝑖) (𝐴𝐴𝐵𝐵)′ = 𝐵𝐵′𝐴𝐴’ (𝑖𝑖𝑖𝑖𝑖𝑖)5(𝐴𝐴 + 𝐵𝐵)′ = 5𝐴𝐴′ + 5𝐵𝐵′ (iv)  𝐴𝐴′ − 𝐵𝐵′ = (𝐴𝐴 − 𝐵𝐵)′ 

Q.1  Find the value of x if � 𝑥𝑥 2
18 𝑥𝑥� = � 6 2

18 6�. 

Determinants 

Q.2  If A=�
1 0 1
0 1 2
0 0 4

�, then show that |3𝐴𝐴| = 27|𝐴𝐴| 

Q.3  Let A be a square matrix of order 3X3. Write the value of |2𝐴𝐴|, where |𝐴𝐴| = 4.  
Q.4  Show that the points (1,0),(6,0),(0,0) are collinear. 
Q.5  Find the value of 𝑥𝑥 for which the following matrix is singular. 𝐴𝐴 = �−1 𝑥𝑥

𝑥𝑥 −9� 

Q.6  If 𝐴𝐴 = �
2 −1 1
−1 2 −1
1 −1 2

� verify that 𝐴𝐴3 − 6𝐴𝐴2 + 9𝐴𝐴 − 4𝐼𝐼 = 𝑂𝑂 𝑎𝑎𝑎𝑎𝑎𝑎 ℎ𝑒𝑒𝑎𝑎𝑒𝑒𝑒𝑒 𝑓𝑓𝑖𝑖𝑎𝑎𝑎𝑎 𝐴𝐴−1. 

Q.7  Using properties of determinants, prove that  �
𝑎𝑎 𝑎𝑎 + 𝑏𝑏 𝑎𝑎 + 2𝑏𝑏

𝑎𝑎 + 2𝑏𝑏 𝑎𝑎 𝑎𝑎 + 𝑏𝑏
𝑎𝑎 + 𝑏𝑏 𝑎𝑎 + 2𝑏𝑏 𝑎𝑎

� = 9𝑏𝑏2(𝑎𝑎 + 𝑏𝑏) 

Q.8  Find the equation of the line joining A(1,3) and B(0,0) using determinants and find 𝑘𝑘 if D(𝑘𝑘, 0) is a point 
 such that area of ∆𝐴𝐴𝐵𝐵𝐶𝐶 is 3 sq units. 

Q.9  Using properties of determinants, prove that �
1 + 𝑎𝑎 1 1

1 1 + 𝑏𝑏 1
1 1 1 + 𝑒𝑒

� = 𝑎𝑎𝑏𝑏𝑒𝑒 + 𝑏𝑏𝑒𝑒 + 𝑒𝑒𝑎𝑎 + 𝑎𝑎𝑏𝑏 

 

Q.10 Show that �
(𝑦𝑦 + 𝑧𝑧)2 𝑥𝑥𝑦𝑦 𝑧𝑧𝑥𝑥
𝑥𝑥𝑦𝑦 (𝑥𝑥 + 𝑧𝑧)2 𝑦𝑦𝑧𝑧
𝑥𝑥𝑧𝑧 𝑦𝑦𝑧𝑧 (𝑥𝑥 + 𝑦𝑦)2

� = 2𝑥𝑥𝑦𝑦𝑧𝑧(𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧)3 
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Q.1  Solve cos−1(sin(cos−1 𝑥𝑥)) =  𝜋𝜋
3

  

Inverse Trigonometric Ratio 

Q.2  Prove that 2 tan−1 1
5

+ sec−1 5√2
7

+ 2 tan−1 1
8

= 𝜋𝜋
4
 

Q.3      Prove that sin−1 4
5

+ sin−1 5
13

+ sin−1 16
63

= 𝜋𝜋
2
 

Q.4  Prove that sin−1 12
13

+ cos−1 4
5

+ tan−1 63
16

= 𝜋𝜋                 

Q.5  tan−1 1
7

+tan−1 1
13

= cot−1 9
2
     

Q.6  Sin−1 3
5
− cos−1 63

65
= 2tan−1 1

5
 

Q.7  sin−1 1
√5

+sin−1 2
√5

= 𝜋𝜋
2
      

Q.8  Tan−1 1
4

+ tan−1 2
9

= 1
2

cos−1 3
5
 

Q.9  tan−1 1
2

+tan−1 1
5

+tan−1 1
8

= 𝜋𝜋
4
    

Q.10 4tan−1 1
5
− tan−1 1

70
+tan−1 1

99
= 𝜋𝜋

4
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* Solved all the questions in your notebook 

          
        

Q1) Name the module to which the following functions belongs: 

a) Uniform()       b)fabs() c) random()        d) cos() 

Q2) Differentiate between round() and floor() function with the help of examples? 

 

Q3) Which string method is used to implement the following: 

a) To count the characters in the string 

b) To remove leading and trailing space from the string 

c) To check whether the given character is letther or number. 

d) To change one character with another character 

 

Q4) Write the while loop to print the series(2,4,6,8,…….20) 

Q5) Write a method or function to calculate rate of interest with both void and non –void type. 

Q6) What are the advantages of keyword arguments? 

Q7)Write a function that accepts a string as an argument and return the number  of words in a 

string              

Q8) Explain data hiding with respect to OOP’s 

Q9) Differentiate between object and a class .      

Q10) Explain the concept of polymorphism with an example of operator and function 

overloading?    

Q11) Write a Python function to multiply all the numbers in a list 

Q12) Write a Python program to print the even numbers from a given list.                                    

Q13) Write a Python program to read first n lines of a file      

Q14)  Write a Python program to read a file line by line and store it into a list 

Q15) Write a Python program to count the number of lines in a text file 



Q16)  Write a Python program that takes a text file as input and returns the number of words of 

a given text file 
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Q 1. Mention two inherent characteristics of Amoeba and yeast that enable them to reproduce asexually. 

Q 2. Why do we refer to offspring formed by asexual method of reproduction as clones? 

Q 3. Although potato tuber is an underground part, it is considered as a stem. Give two reasons. 

Q 4. The probability of fruit set in a self-pollinated bisexual flower of a plant is far greater than a 

dioecious plant. Explain. 

Q 5. Honeybees produce their young ones only by sexual reproduction.  Inspite of this, in a colony of 

bees we find both haploid and diploid individuals. Name the haploid and diploid individuals in the 

colony and analyse the reasons behind their formation. 

Q 6. 'Fertilisation is not an obligatory event for fruit production in certain plants'. Explain the statement. 

Q 7. Differentiate between- 

(a) oestrus and menstrual cycles;  

(b) ovipary and vivipary.  

 Cite an example for each type. 

Q 8. Name the common function that cotyledons and nucellus perform. 

Q 9. Draw the diagram of a mature embryo sac and show its 8-nucleate, 7-celled nature. Show the 

following parts. 

(a) Antipodals 

(b) Synergids 

(c) Egg  

(d) Central cell 

(e) Polar nuclei 

Q 10. List three strategies that a bisexual chasmogamous flower can evolve to prevent self-pollination 

(autogamy). 

Q 11. Are parthenocarpy and apomixis different phenomena? Discuss their benefits. 
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Q 12. Does self-incompatibility impose any restrictions on autogamy? Give reasons and suggest the 

method of pollination in such plants. 

Q 13. Embryo sacs of some apomictic species appear normal but contain diploid cells. Suggest a suitable 

explanation for the condition. 

Q 14. Why are menstrual cycles absent during pregnancy. 

Q 15. From where the parturition signals arise-mother or foetus? Mention the main hormone involved in 

parturition. 

Q 16. The mother germ cells are transformed into a graafian follicle through series of steps. Provide the 

missing steps in the blank boxes. 

 

 

 

 

 

Q 17. A human female experiences two major changes, menarche and menopause during her life. Mention 

the significance of both the events. 

Q 18. Except endocrine function, what are the other functions of placenta. 

Q 19. What role does pituitary gonadotropins play during follicular and ovulatory phases of menstrual 

cycle? Explain the shifts in steroidal secretions. 

Q 20. The path of sperm transport is given below. Provide the missing steps in blank boxes. 

 

 

 

 

 

Q 21. During reproduction, the chromosome number (2n) reduces to half (n) in the gametes and again the 

original number (2n) is restored in the offspring. What are the processes through which these events 

take place? 

Oogonia  Primary follicle 

Graafian follicle   

Seminiferous tubules  Rete testes  

Urethra  Epididymis 
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Q 22. Meiotic division during oogenesis is different from that in spermatogenesis. Explain how and why? 

Q 23. The zygote passes through several developmental stages till implantation, Describe each stage 

briefly with suitable diagrams. 

Q 24. Why doctors recommend breast feeding during initial period of infant growth? 

Q 25. Comment on the Reproductive and Child Health Care programme of the government to improve the 

reproductive health of the people. 

Q 26. Mention the primary aim of the “Assisted Reproductive Technology” (ART) programme. 

Q 27. The procedure of GIFT involves the transfer of female gamete to the fallopian tube. Can gametes be 

transferred to the uterus to achieve the same result? Explain. 

Q 28. Briefly explain IVF and ET. What are the conditions in which these methods are advised? 

Q 29. STDs are a threat to reproductive health. Describe any two such diseases and suggest preventive 

measures. 

Q 30. Enumerate and describe any five reasons for introducing sex education to school-going children. 
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