
AMENITY PUBLIC SCHOOL, RUDRAPUR  
      SUMMER VACATION HOMEWORK -2021  
    CLASS – XII SCIENCE 

“You cannot change your future, you can change your habits and surely your habits will change 
your future”― Dr. Abdul Kalam 

  Holidays are such fun, 
                                 So much to do for everyone. 
                                          Vacation is a welcome break, 
                    Ample time, may bake a cake! 
                 

  But a cliff to climb, a sea to surf                                                             
       And a game of golf on the turf 
           Keep it reserved till COVID ENDS ! 
  
 Les Brown said,  
"You must tell yourself, 'No matter how hard it is, or how hard it gets, I'm going to make it.” 
 
Although the beginning of the new session might be devoid of  pomp and show, yet the spirit of learning and 
development continued through online schooling. We are proud of the way you all successfully transitioned to 
online classrooms and  followed them earnestly. On one hand, this summer vacation may not have outings and  
cool pools, on the other it is an opportunity to be utilized in honing your skills and interests. 
 
It is easier to bloom, than to be a bud. At Amenity, we understand that the limited accessibility to resources is 
taking a toll on our enthusiasts. Considering this, we have designed some experiential  activities for amenites 
to give ample opportunities to nurture the seed of creativity inside you. 
 

Remember,  
‘Out of difficulties grow miracles’ and  ‘Tough times don’t last’. 

 
     1. SUBJECT: ENGLISH CORE (301) 
Instructions: 

- Attempt all the questions in the discussion notebook. 
- Work should be neat and presentable. 

 
Q1. Read the given passage carefully. 
1.  India continues to enjoy the No. 1 position as the leading information technology, business outsourcing and 
consulting destination of the past two decades. In fact, the other emerging powerhouses of the BRIC nations 
are all hot destinations for future investments. 
 
2.   But we cannot rest on our laurels. It is imperative that we strive to become the finest research hub the 
world has ever seen. We can achieve this distinction by investing in our schools - the places where future 
generations will develop the skills and resources that will drive our country’s economic growth. 
 
3. The Royal Society’s seminar 2011 report, ‘Knowledge, Networks and Nations: Global Scientific 
Collaboration  in 21st Century’, states that even in the difficult economic times we now face, national 
governments need to maintain investment in their science base ‘in order to secure economic prosperity, tap into 
new sources of innovation and growth, and sustain vital connections across the global research landscape.’ 
 



4.  Currently, a mere 0.25% of India’s GDP is spent on research and development (R&D). The government 
proposes to step this up to 2% of GDP, with half of that amount coming from private industry and half from 
the public sector. While admirable in its intentions, the goal falls short. Israel, for example, spends 6% of its 
GDP on scientific research. Switzerland and Sweden both spend 4% of their GDPs on research, and even 
China is approaching 2%. 
 
India is in danger of falling behind other nations in the race to build an advanced, 21st Century economy. True, 
the country has increased its expenditures on education as a percentage of GDP to 4% during the 2011-12 
school year from 3% in 2004-05. But compared to the other BRIC countries, we need to do more. Brazil, for 
instance, spends some 5.7% of its GDP on education. Smaller developing nations like Ethiopia spend 4.7%, 
and even Botswana spends 7.8% of its GDP on education, according to the World Bank. 
 
5.   Make no mistake: India needs a sustainable pipeline of scientific research. To build this pipeline, it is 
imperative to have strong investments in education. A population grounded in the sciences will strengthen our 
industries and government. Our nation will have home-grown minds working on the myriad problems facing 
society and improving the lives of everyone. The responsibility for this task lies not just with the government 
but with private industry, schools, families and individuals. 
 
6.  I encourage young scientists and students to consider careers in research - whether in corporate laboratories 
or academic institutions. In the private sector, my colleagues and I set up the Infosys Science Foundation (ISF), 
a not- for- profit trust, to promote scientific research in India. The ISF has set up a series of public lectures by 
the winners of the Infosys Prize that we hope will kindle a spark of interest in young minds. We hope also to 
make models of the Infosys Prize winners - the Sachin Tendulkar of science, if you will - that youngsters will 
want to follow. 
 
7. The high point of our year is when we award the Infosys Prize to honour the outstanding achievements of 
researchers and scientists in the fields of engineering and computer science, humanities, life sciences, 
mathematics, physical sciences and social sciences. The Infosys Prize highlights the impact research has had 
on areas important to India’s growth. 
 
8.  One of our recent winners, Professor Kalyanmoy Deb, was honoured for his work in engineering and 
computer science. His research has led to advances in the areas of nonlinear constraints, decision uncertainty 
programming and numerical methods, computational efficiency of large scale problems and optimization 
algorithms. His work has profound implications on a range of practical ideas - from how the financial markets 
operate to how we can find sources of fuel in the future. The winner of the Infosys Prize in life sciences, Dr. 
Imran Siddiqui, worked on the clonal seed formation in plants that has significant implications for agriculture, 
especially in the developing world. The work of our winners is meaningful, impactful and inspiring. 
  
On the basis of your understanding of the above passage, answer the following questions: 
      (a)   India can look for future business outsourcing opportunities in _________ 

(i) the emerging powerhouses of the BRIC nations 
(ii) the Royal Society 
(iii) Switzerland a word and Sweden 
(iv) smaller developing nations like Ethiopia 

  
     (b)  The Royals Society’s report has indicated that national governments need to _______ 

(i) develop skills and resources like Western nations 
(ii) encourage young scientists to go abroad 
(iii) maintain investment in their scientific base 
(iv) have strong investments in America 

  
    (c)   To build a strong pipeline in scientific research India needs to ______ 



(i) get scientists from developing nations like Botswana 
(ii) set up a series of public lectures by scientists 
(iii) build an advanced 21stcentury economy 
(iv) have strong investments in education 
 

   (d)  We can become the finest research hub by investing in ______ 
(i) our schools 
(ii) our hospitals 
(iii) foreign countries 
(iv) our agriculture 

  
   (e)   India has increased its expenditure on education as a percentage of GDP to _____ 

(i)3.3% in 2011-12 
(ii) 4.5% in 2011-12 
(iii) 4% in 2011-12 
(iv) 4.7% in 2011-12 

  
   (f) India spends _______ of its GDP on R&D. 

(i) 6% 
(ii) 3% 
(iii) 0.25% 
(iv) 2% 

  
  (g)   The industries and government can be strengthened by ______ 

(i)investment in technology 
(ii) investment in business outsourcing 
(iii) investment in education 
(iv) investment in economy 

  
  (h)  The ISF is ___________ 

(i) a non-for-profit organization 
(ii) taking scientific research ahead 
(iii) encouraging youth’s interest 
(iv) a non-for-profit trust 

  
   (i) India is in danger of falling behind other nations ______ 

(i)if we do not invest more on scientific researches 
(ii) if we do not invest more on education 
(iii) if we not invest more on technology 
(iv) both (i) & (iii) 

  
   (j) The synonym of ‘vital’ in para 2 is ______ 

(i) strive 
(ii) distinction 
(iii) imperative 
(iv) laurels 

  
  (k)  The antonym of ‘torment’ in para 3 is ________ 

(i) sustain 
(ii) innovation 
(iii) prosperity 
(iv) collaboration 



  
Q2. Read the extracts given below and choose the correct options: 
 
(A) This morning, Saheb is on his way to the milk booth. In his hand is a steel canister. “I now work in a tea 
stall down the road,” he says, pointing in the distance. “I am paid 800 rupees and all my meals.” Does he like 
the job? I ask. His face, I see, has lost the carefree look. The steel canister seems heavier than the plastic bag 
he would carry lightly over his shoulder. The bag was his. The canister belongs to the man who owns the tea 
shop. Saheb is no longer his own master! 
 
(i)What is Saheb holding while on his way?                

    (a)rag picking bag 
    (b) a pair of different colour shoes 
    (c) a gold coin 
    (d) a steel canister 

 (ii)How has the new job impacted Saheb? 
      (a)he earns more money and better food  now 
      (b) he has lost his carefree look now 
      (c) he saves the time to go to school now 
      (d) he has no time to play now 

 (iii)Why does the steel canister seem heavier than the plastic bag he would carry so lightly? 
        (a)the bag was his 
        (b) the canister belongs to the shop owner 
        (c) Saheb is no longer his own master 
        (d) all of the above 

  (iv)The bag contained ______ 
       (a)letters 
       (b) garbage 
       (c) coal 
       (d) bangles 

 
(B) A woman walked in through the train gate; she wore a dress with leg-of-mutton sleeves and skirts to the 
top of her high-buttoned shoes. Back of her, out of the tracks, I caught a glimpse of a locomotive, a very small 
Currier & Ives locomotive with a funnel – shaped stack. And then I knew. 
To make sure, I walked over to a newsboy and glanced at the stack of papers at his feet. It was 'The World’; 
and The World hasn’t been published for years. The lead story said something about President Cleveland. I’ve 
found that front page since, in the Public Library files, and it was printed June 11,1984. 
 
(i)Here ‘I’ is _______. 

    (a)in the market 
    (b) on the second level at Grand Central 
    (c) on the third level at Grand Central 
    (d) in Galesburg 

(ii)What did ‘I’ want to ascertain? 
      (a)the lead story of the front page of the newspaper 
      (b) the date on the newspaper 
      (c) the name of the newspaper 
      (d) all of the above 

(iii)‘I’ wanted to proceed from here to ______. 
       (a) Galesburg 
       (b) Champaran 
       (c) Motihari 
       (d) Home 



(iv)‘I’ wanted his _______ to accompany him. 
       (a)lawyer friend 
       (b) wife 
       (c) psychiatrist friend 
       (d) his son 
 

Q3. Read the extracts given below and choose the correct options: 
            (A)                               “…... but soon 

put that thought away and 
looked out at young trees sprinting 
the merry children spilling out 
of their homes…..” 

         (i)Why did the poet look out of the window? 
 (a) to hide her fear and anxiety 
 (b) to avoid looking at mother 
 (c) something interesting outside 
 (d) none of the above 

         (ii)What do ‘sprinting trees’ signify? 
(a) running against time 
(b) time doesn’t wait for anyone 
(c) trees sprinting used as contrast to mother not moving much 
(d) both (b) & (c) 

        (iii)Why was the realization painful? 
(a) fear of mother’s illness 
(b) fear of mother’s death 
(c) fear of mother’s loss of energy 
(d) fear of mother’s anger 

       (iv)Name the literary device used in the line, “merry children spilling out of their homes…” 
(a) alliteration 
(b) simile 
(c) metaphor 
(d) personification 

  
(B)                                              “What I want should not be 

  confused with total inactivity 
  Life is what it is about 
  I want no truck with death.” 

(i) Which confusion is the poet referring to here? 
     (a) keeping still means total inactivity 
     (b) introspect for something while being active 
     (c) stillness and keeping quiet for sometime doesn’t mean end of everything 
     (d) all of the above 

(ii)What is life about according to the poet? 
      (a) living it gainfully 
      (b) living a hectic life with no time for anything else 
      (c) multiple activities to earn as much money as possible 
      (d) gainfully occupied with time to analyze and introspect 

 (iii)What should not be confused with total inactivity or death? 
        (a) no movement 
        (b) no association with death as life is to be lived fully 
        (c) stillness and inactivity for few minutes 
        (d) both (a) & (b) 



(iv)What symbol from nature does the poet use to prove that keeping quiet is not total inactivity?
       (a) Nature 
       (b) Soil 
       (c) Earth 
       (d) Trees 

 
Q4. WRITING SKILLS: 
(a) You are the Director of Admissions, IEC Institute. Draft an advertisement in about 50 words giving 
information about admissions to different courses offered by your institute. Include all the relevant details.
 
(b) You are the school prefect, Aditi Mohan. Draft a notice for the notice board about the trekking holiday that 
your school is organizing, giving all the necessary details in about 50 words, asking the interested students to 
give their names. 
 
(c) You are Rajat/ Raveena, a resident of Gwalior. You feel students should use the Internet mostly for gaining 
knowledge rather than wasting time merely on entertainment. Write a letter in 120
‘The Economic Times’ pointing out how School can control net sur
Internet fruitfully. 

 
(d) You are Radha, a member of NGO CARE INDIA . Using the visual given below, write a letter to the 
Editor of a National Daily, emphasizing the need to create awareness among people for a pu
clean the river Yamuna. (120-150 words)

   
(e) Owning a car has become a status symbol these days. However, an increase in the number of cars has added 
to various types of pollution and other problems. Write an article in not more than 1
the urgent need for reducing these man

   

(iv)What symbol from nature does the poet use to prove that keeping quiet is not total inactivity?

You are the Director of Admissions, IEC Institute. Draft an advertisement in about 50 words giving 
information about admissions to different courses offered by your institute. Include all the relevant details.

hool prefect, Aditi Mohan. Draft a notice for the notice board about the trekking holiday that 
your school is organizing, giving all the necessary details in about 50 words, asking the interested students to 

resident of Gwalior. You feel students should use the Internet mostly for gaining 
knowledge rather than wasting time merely on entertainment. Write a letter in 120
‘The Economic Times’ pointing out how School can control net surfing at school and enable them to use the 

 

You are Radha, a member of NGO CARE INDIA . Using the visual given below, write a letter to the 
Editor of a National Daily, emphasizing the need to create awareness among people for a pu

150 words) 

 
Owning a car has become a status symbol these days. However, an increase in the number of cars has added 

to various types of pollution and other problems. Write an article in not more than 1
the urgent need for reducing these man-made problems, giving suitable suggestions. You are Vinod/ Vidhi.

 

(iv)What symbol from nature does the poet use to prove that keeping quiet is not total inactivity? 

You are the Director of Admissions, IEC Institute. Draft an advertisement in about 50 words giving 
information about admissions to different courses offered by your institute. Include all the relevant details. 

hool prefect, Aditi Mohan. Draft a notice for the notice board about the trekking holiday that 
your school is organizing, giving all the necessary details in about 50 words, asking the interested students to 

resident of Gwalior. You feel students should use the Internet mostly for gaining 
knowledge rather than wasting time merely on entertainment. Write a letter in 120-150 words to the editor of 

fing at school and enable them to use the 

You are Radha, a member of NGO CARE INDIA . Using the visual given below, write a letter to the 
Editor of a National Daily, emphasizing the need to create awareness among people for a public movement to 

Owning a car has become a status symbol these days. However, an increase in the number of cars has added 
to various types of pollution and other problems. Write an article in not more than 120-150 words highlighting 

made problems, giving suitable suggestions. You are Vinod/ Vidhi. 



     
Q5. LITERATURE (SHORT ANSWER TYPE): 
           Answer the given questions below in 30-40 words each: 
(a) Why were M. Hamel’s words like a thunderclap to Franz? 
(b) Why did Derry say, “I’m not afraid. People are afraid of me.” How did Mr. Lamb react to it? 
(c) Stephen Spender in his poem, ‘An Elementary School Classroom in a Slum’ points a dismal picture of 
poverty. Comment. 
(d) How did the poet prove that there can be life under apparent stillness in the poem, ‘Keeping Quiet’. 
(e) “Little has moved with time, it seems in Firozabad.” State any one reason why the narrator says so. 
(f) What arguments does Charley offer to show his disagreement with the psychiatrist’s diagnosis? 
 
Q6. LONG ANSWER TYPE: 
            Answer the given questions below in 120-150 words each: 
(a) Both Derry and Lamb are the victims of physical impairment, but much more painful for them is the feeling 
of loneliness. Comment. 
(b) People tend to ignore important things until they are denied those things. When they realize the importance, 
it is too late. Elucidate the statement with reference to ‘The Last Lesson’. 
(c) Explain the reaction of the servants in Dr. Sadao’s house when he decided to give shelter to an enemy in the 
house. 
  
PROJECT WORK:(Attempt any two) 
 
1. BUILD VOCABULARY AND YOUR CONFIDENCE: 
Douglas got the best of his hydrophobia and left footprints for all to follow. 
Hydrophobia is a fear of water; acrophobia is an excessive fear of height. One needs grit and firm 
determination to win over one's fear. The success stories of those who have conquered their fear are many. 
Mahatma Gandhi, Abraham Lincoln are one of the example setters. 
Research on various types of fears and make a presentation (FILE). 
      * Include- description of the term, its usage, illustration (pictures) 
      * Real life examples (people who have successfully overcome their fear) 
 
2. WHO AM I? 
Pablo Neruda in the poem, ‘Keeping Quiet’ highlights the importance of introspection. Sit in a quiet corner. 
Reflect and introspect to discover your lost self. Then, describe yourself in a soliloquy. Use figurative 
language. Add rhetorical questions too. (100-120 words) 
 
3. STOP CHILD LABOUR ! 
While reading the chapter 'Lost Spring' your heart goes out for the children who are engaged in the inhuman 
practice of 'Child Labour' .You are forced to ponder why such evil practices still continue unabashed 
challenging the country's law and order. 
Express your anguish either in the form of Letter to Editor suggesting ways to curb the practice or by drafting a 
poster urging one and all to – ‘STOP CHILD LABOUR’. 
 
4. FROM CLASSROOM TO ZOOM ..........CO-EXISTING WITH DOOM (COVID-19) 
The COVID-19 pandemic has proven to be more than just a threat to our health: it’s become a disruption of our 
way of life, affecting everything. One of the biggest challenges was related to remote (online) learning.  
Write a Debate on how distance learning, home learning, student-teacher relationships, digital teaching and e-
learning has affected the students. Has it been a bane or an opportunity for advancing the quality of education? 
Write for/ against the motion. (150-200 words). 
  

     Revise the taught portion. 



 
 

     2. Physics(042) 

 

 Ask the right question and nature will open the door to her secrets.  

         - C.V. Raman 

* Solve these questions in your discussion note book.  

* Revise the taught portion. 

   Very short answer type questions ( 1 mark each) 
 
1. Can the electric potential at a point be zero, while the electric field is non zero?Justify. 
2. Can the electric field at a point be zero , while the electric potential is non zero? Justify. 
3. Why work is done in taking a charge between any two points of an equipotential surface?  
4. Show that electric field is always perpendicular to an equipotential surface.  
5. Draw an equipotential surface for a system, consisting of two charges Q, - Q separated by a distance ‘ r’ in 
air. 
6. Electric dipole moment of CuSO4 molecule is 3.2 × 10–32 Cm. Find the separation between copper and 
sulphate ions. Ans. : (10–3m) 
7. Sketch a graph showing variation of resistivity with temperature of (i) Copper (ii) Carbon. 
8. The emf of the driver cell (Auxiliary battery) in the potentiometer experiment should be greater than emf of 
the cell to be determined. Why? 
9. Two wire one of copper and other of manganin have same resistance and equal length. Which wire is thicker? 
10. Why is the potentiometer preferred to a voltmeter for measuring emf of a cell? 
 
 
   Reason-Assertion type questions ( 1 mark each) 
 
Directions: These questions consist of two statements, each printed as Assertion and Reason. While answering 
these questions, you are required to choose any one of the following four responses. 
(a) If both Assertion and Reason are correct and the Reason is a correct explanation of the Assertion. 
(b) If both Assertion and Reason are correct but Reason is not a correct explanation of the Assertion. 
(c) If the Assertion is correct but Reason is incorrect. 
(d) If both the Assertion and Reason are incorrect. 

Q.11. Assertion: Electrons move away from a region of lower potential to a region of higher potential. 
Reason: An electron has a negative charge. 
Q.12. Assertion : A metallic shield in form of a hollow shell may be built to block an electric field. 
Reason : In a hollow spherical shield, the electric field inside it is zero at every point. 
Q.13. Assertion : Electric lines of force never cross each other. 
Reason : Electric field at a point superimposes to give one resultant electric field. 
 Q.14. Assertion : The Coulomb force is the dominating force in the universe. 
Reason : The Coulomb force is weaker than the gravitational force. 



Q.15. Assertion : Work done in moving a charge between any two points in an electric field is independent of 
the path followed by the charge, between these points. 
Reason: Electrostatic force is a non conservative force. 
Q.16. Assertion : Two equipotential surfaces cannot cut each other. 
Reason : Two equipotential surfaces are parallel to each other. 
Q.17. Assertion: The potential difference between any two points in an electric field depends only on initial 
and final position. 
Reason: Electric field is a conservative field so the work done per unit positive charge does not depend on path 
followed. 
Q.18. Assertion : Electric field inside a conductor is zero. 
Reason: The potential at all the points inside a conductor is same. 
Q.19. Assertion : Electric field is discontinuous across the surface of a spherical charged shell. 
Reason : Electric potential is continuous across the surface of a spherical charged shell. 
Q.20. Assertion : A larger dry cell has higher emf. 
Reason : The emf of a dry cell is proportional to its size. 
 
    Case study based questions ( 1 mark each) 

 

Q21.      Capacitor 

Capacitance is the ratio of the change in the electric charge of a system to the corresponding change in its 
electric potential. Capacitors consist of two parallel conductive plates (usually a metal) which are prevented 
from touching each other (separated) by an insulating material called the “dielectric”. When a voltage is applied 
to these plates an electrical current flows charging up one plate with a positive charge with respect to the supply 
voltage and the other plate with an equal and opposite negative charge. The generalized equation for the 
capacitance of a parallel plate capacitor is given as: C = where Ɛ0 represents the absolute permittivity of the 
dielectric material being used, and the charge is given by q = CV 

Conductive plates 

 

 

i. When a conductor is placed in an electric field, the field inside the conductor is 
a) negative  b) constant  c) zero  d) depends upon ext field 
ii. The charge on a capacitor is doubled. Its capacity becomes k times where k: 
a)  k = 2   b)k=l   c) k=0.5 d)k=0 
iii. Why does the capacitor block dc signal at a steady-state? 
a) Due to the high frequency of dc signal 
b) Electric field inside the capacitor is zero. 
c)The capacitor does not pass any current at a steady-state 
d) Due to zero frequency of dc signal 
iv. What is the value of capacitance of a capacitor which has a voltage of 4V and has 16C of charge? 
a) 2F   b)4F  c)6F   d)8F 



 
 
 
v. Capacitance of a capacitor depends upon its . 
a)shape  b)size   c)medium between the plates      d) all of these 
 

Q22. A Faraday cage or Faraday shield is an enclosure made of a conducting material. The fields within a 
conductor cancel out with any external fields, so the electric field within the enclosure is zero. These Faraday 
cages act as big hollow conductors you can put things in to shield them from electrical fields. Any electrical 
shocks the cage receives, pass harmlessly around the outside of the cage. 

 

i. Which of the following materials can be used to make a Faraday cage?  
 a) Plastic   b)Glass   c) Copper   d)Wood  
ii. Example of a real-world Faraday cage is  
a) car   b) plastic box   c) lightning rod   d) metal rod  
 iii. What is the electrical force inside a Faraday cage when it is struck by lightning?  
a) The same as the lightning   b) Half that of the lightning  
c) Zero     d) A quarter of the lightning  
iv. An isolated point charge +q is placed inside the Faraday cage. Its surface must have charge equal to 
a) Zero   b) +q   c) –q   d) +2q  
v. A point charge of 2C is placed at centre of Faraday cage in the shape of cube with surface of 9 cm edge. The 
number of electric field lines passing through the cube normally will be 
a) 1.9105 Nm2 /C entering the surface  
b) 1.9105 Nm2 /C leaving the surface  
c) 2.0105 Nm2 /C leaving the surface  
d) 2.0105 Nm2 /C entering the surface  
 
 
 
 

 

 



 
  Short answer type questions (2 marks each) 
 
23. An oil drop of mass m carrying charge –Q is to be held stationary in the gravitational field of 
the earth. What is the magnitude and direction of the electrostatic field required for this purpose? 
Ans : E = mg/Q, downward 
24. Find the number of field lines originating from a point charge of q = 8.854 μC. Ans : = 1012 
NC–1 m2 
25. If q is the positive charge on each molecule of water, what is the total 
positive charge in (360g) a Mug of water. Ans : q (360 ×6.02×1023 )C 
26. The electric potential V at any point in space is given V = 20x3 volt, where x is in meter. 
Calculate the electric field intensity at point P (1, 0, 2). Ans : 60NC–1 

 
27. What should be the charge on a sphere of radius 4 cm, so that when it is brought in contact 
with another sphere of radius 2cm carrying charge of 10 μC, there is no transfer of charge from 
one sphere to other? Ans : Va = Vb, Q = 20 C 
28. Calculate the work required to separate two charges 4 c and –2 c placed at (–3cm, 0, 0) and 
(+3cm, 0, 0) infinitely away from each other. 
29. What is meant by dielectric polarization? Why does the electric field inside a dielectric 
decrease when it is placed in an external field? 
30. Two manganin wires whose lengths are in the ratio 1 : 2 and whose resistances are in the 
ratio 1 : 2 are connected in series with a battery. What will be the ratio of drift velocities of free 
electrons in the two wires? 
31. A 100W and a 200 W domestic bulbs joined in series are connected to the mains. Which bulb 
will glow more brightly? Justify. (100W) 
32. A battery has an emf of 12V and an internal resistance of 2 . Calculate the potential 
difference between the terminal of cell if (a) current is drawn from the battery (b) battery is 
charged by an external source. 
 
    Short answer type questions (3 marks each) 
 
33. Define specific resistance. Write its SI unit. Derive an expression for resistivity of a wire in 
terms of its material’s parameters, number density of free electrons and relaxation time. 
34. A potential difference V is applied across a conductor of length L and diameter D. How are 
the electric field E and the resistance R of the conductor affected when (i) V is halved (ii) L is 
halved (iii) D is doubled. 
Justify your answer. 
35. Define drift velocity. A conductor of length L is connected to a dc source of emf E. If the 
length of conductor is tripled by stretching it, keeping E constant, explain how do the following 
factors would vary in the conductor? (i) Drift speed of electrons (ii) Resistance and (iii) 
Resistivity. 
36. Electron drift speed is estimated to be only a few mm/s for currents in the range of few 
amperes? How then is current established almost the instant a circuit is closed. 
37. Give three points of difference between e.m.f and terminal potential difference of a cell. 
38. The resistance of a platinum wire at a point 0°C is 5.00 ohm and its resistance at steam point 
is 5.40 . When the wire is immersed in a hot oil bath, the resistance becomes 5.80 . Calculate the 
temperature of the oil bath and temperature coefficient of resistance of platinum. [Ans. : α = 
0.004°C; T = 200°C] 
39. Three identical cells, each of emf 2V and internal resistance 0.2 ohm, are connected in series 
to an external resistor of 7.4 ohm. Calculate the current in the circuit and the terminal potential 
difference across an equivalent cell. [Ans. : I = 0.75; V = 5.55 V] 



 
40. Calculate the electrostatic potential energy for a system of three point charges placed at the 
corners of an equilateral triangle of side ‘a’. 
41. A point charge of 2 μC is kept fixed at the origin. Another point charge of 4 μC is brought 
from a far point to a distance of 50 cm from origin. Calculate the electrostatic potential energy of 
the two charge system. Another charge of 11 μC is brought to a point 100 cm from each of the 
two charges. What is the work done? (3.2 × 10–3J) 
42.  Two point charges 4e and e each, at a separation r in air, exert force of magnitude F. They 
are immersed in a medium of dielectric constant 16. What should be the separation between the 
charges so that the force between them remains unchanged. (1/4 the original separation) 
43. Two capacitors of capacitance 10 μF and 20 μF are connected in series with a 6V battery. If 
E is the energy stored in 20 μF capacitor what will be the total energy supplied by the battery in 
terms of E. (6E) 
44. Two point charges 6 μC and 2 μC are separated by 3 cm in free space. Calculate the work 
done in separating them to infinity. (3.6 joule) 
45. ABC is an equilateral triangle of side 10 cm. D is the mid point of BC, charge 100 μC, – 100 
μC and 75 μC are placed at B, C and D respectively. What is the force experienced by a 1 μC 
positive charge placed at A? (90 √2 × 103 N) 
 
 
   Long Answer type questions ( 5 marks each) 
46. State Kirchhoff’s rules for electrical networks. Use them to explain the principle of 
Wheatstone bridge for determining an unknown resistance. How is it realized in actual practice 
in the laboratory? State the formula used. 
47. State the principle of potentiometer. How can it be used to : 
(i) Compare e.m.f of two cells. 
(ii) Measure internal resistance of a cell. 
48. Derive an expression for torque experienced by dipole placed in uniform 
electric field. Hence define electric dipole moment. 
49. State Gauss’s theorem. Derive an expression for the electric field due to a charged plane 
sheet. Find the potential difference between the plates of a parallel plate capacitor having surface 
density of charge 5 ×10–8 Cm–2 with the separation between plates being 4 mm. 
50. Derive an expression for capacitance of parallel plate capacitor with dielectric slab of 
thickness t (t<d) between the plates separated by distance d. If the dielectric slab is introduced 
with the battery connected, then how do the following quantities change (i) charge (ii) potential 
(iii) capacitance (iv) energy. 
 

 

    3. CHEMISTRY(043) 

 
I. PROJECT:Make an investigatory project file which is required for final board examination 
for Chemistry practical. Some suggested topics are: 
  Study of Casein present in different samples of milk. 
  Presence of adulterants in fat, oil and butter. 
  Analysis of different samples of antacids available in the market. 
  Analysis of different samples of soft drinks available in the market. 
  Or you can choose any other topic of your choice. 
II.Multiple choice questions: 



 
1. For the given cell,Mg/Mg2+//Cu2+/Cu 

(a) Mg is cathode 
(b) Mg is anode 
(c)  Cu is anode 
(d) Current flows from Mg to Cu 

2. Which of the following condition is not satisfied by an ideal solution? 
(a) ΔHmixing = 0 
(b) ΔVmixing = 0 
(c) Raoult’s Law is obeyed 
(d) Formation of an azeotropic mixture 

3. Which of the following  is affected by temperature: 
 (a) molality 
(b) molarity 
(c) mole fraction 
(d) none of the above 

4. How many lithium atoms are present in a unit cell with edge length 3.5 Å and density 0.53 g 
cm-3?  
(a) 2 
(b) 1 
(c) 4 
(d) 6 

5. Low concentration of oxygen in the blood and tissues of people living at high altitude is due 
to _________ . 
(a) low temperature 
(b) low atmospheric pressure 
(c) high atmospheric pressure 
(d) both low temperature and high atmospheric pressure 

6. Considering the formation, breaking and strength of hydrogen bond, predict which of the 
following mixtures will show a positive deviation from Raoult’s law?  
(a) Methanol and acetone. 
(b) Chloroform and acetone. 
(c) Nitric acid and water. 
(d) Phenol and aniline. 

7.  Which of the following aqueous solutions should have the highest boiling point?  
(a) 1.0 M NaOH 
(b) 1.0 M Na2SO4 
(c) 1.0 M NH4NO3 
(d) 1.0 M KNO3 

8. In comparison to a 0.01 M solution of glucose, the depression in freezing point of a 0.01 M 
MgCl2 solution is _________ .  
(a) the same 
(b) about twice 
(c) about three times 
(d) about six times 

9. If the initial concentration of reactant is doubled, t1/2 is also doubled, the order of reaction is 
(a) zero 
(b) 1 



 
(c) 2 
(d) 3  

10. For a chemical reaction A→B, it is found that the rate of reaction doubles when the 
concentration of A is increased four times. The order of reaction is 
(a) Two 
(b) One 
(c) Half 
(d) Zero 

III. In the following questions, a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices: 

A. Both assertion and reason are correct statements, and reason is the correct 

B. Both assertion and reason are correct statements, but reason is not the correct explanation of 
the assertion. 

C. Assertion is correct, but reason is wrong statement. 

D.Assertion is wrong, but reason is correct statement. 

11. Assertion : Conductivity of all electrolytes decreases on dilution.  

Reason : On dilution number of ions per unit volume decreases. 

12. Assertion : Λm for weak electrolytes shows a sharp increase when the electrolytic solution 
is diluted.  

Reason : For weak electrolytes degree of dissociation increases with dilution of solution. 

13.  Assertion: When methyl alcohol is added to water, boiling point of water increases. 
Reason: When a volatile solute is added to a volatile solvent elevation in boiling point is 
observed. 

14. Assertion : When NaCl is added to water a depression in freezing point is observed. 
Reason : The lowering of vapour pressure of a solution causes 
depression in the freezing point. 

15. Assertion : When a solution is separated from the pure solvent by a semi permeable 
membrane, the solvent molecules pass through it from pure solvent side to the solution side. 
Reason : Diffusion of solvent occurs from a region of high concentration solution to a 
region of low concentration solution.  

16. Assertion: Order of the reaction can be zero or fractional. 
Reason : We cannot determine order from a balanced chemical equation. 

17.  Assertion : Order and molecularity are same. 

Reason : Order is determined experimentally and molecularity is the sum of the stoichiometric 
coefficient of rate -determining elementary step. 



 
18.  Assertion : For measuring resistance of an ionic solution an AC source is used.  

Reason : Concentration of ionic solution will change if DC source is used. 

19. Assertion : Current stops flowing when ECell = 0.  

Reason : Equilibrium of the cell reaction is attained. 

20. Assertion :FeCl3 is better coagulating agent for ferric hydroxide sol than KCl 

Reason : Larger the charge on ion greater is the coagulating power . 

     IV. CASE STUDY 

21. Read the passage given below and answer the following questions: 
Charge on colloidal particles: Colloidal particles always carry an electric charge. The nature of 
this charge is the same on all the particles in a given colloidal solution and may be either positive 
or negative. The presence of equal and similar charges on colloidal particles is largely 
responsible for providing stability to the colloidal solution, because the repulsive forces between 
charged particles having the same charge prevent them from coalescing or aggregating when 
they come closer to one another. The charge on the sol particles is due to one or more reasons, 
viz., due to electron capture by sol particles during electro - dispersion of metals, due to 
preferential adsorption of ions from solution and/or due to formulation of electrical double layer. 
Development of charge on sol particles by preferential adsorption of ions is described below. 
The sol particles acquire positive or negative charge by preferential adsorption of positive or 
negative ions. When two or more ions are present in the dispersion medium, preferential 
adsorption of the ion takes place. 

The following questions are multiple choice questions. Choose the most appropriate 
answer: 

i) Identify the positively charged colloid: 
(a)Haemoglobin 
(b) As2S3 
(c) Clay 
(d) Gold sol 

ii) The stability of lyobhobic sols is due to 
(a) Adsorption of covalent molecules on the colloid 
(b) the size of the particles 
(c) the charge on particles 
(d) Tyndall effect 

iii) The charge on the sol particles is due to: 
(a)electron capture 
(b)electrodispersion 
(c)preferential adsorption 
(d) All of these 



 
iv) Which of the following statement is correct? 

(a) Mixing two oppositely charged sols neutralizes their charges and stabilizes the 
colloid 
(b) Presence of equal and similar charges on colloidal particles provide stability to the 
sol. 
(c) Tyndall effect stabilizes the sol 
(d) The sol particles becomes neutral due to preferential adsorption 

v) Gold sol can be prepared by: 
(a) Electrodispersion 
(b) Electrodialysis 
(c) Reduction 
(d) Oxidation 

 
22. Read the passage given below and answer the following questions: 

Molar conductivity increases with decrease in concentration. This is because the total volume, 
V, of solution containing one mole of electrolyte also increases. It has been found that 
decrease in κ on dilution of a solution is more than compensated by increase in its volume. 
Physically, it means that at a given concentration, Λm can be defined as the conductance of 
the electrolytic solution kept between the electrodes of a conductivity cell at unit distance but 
having area of cross section large enough to accommodate sufficient volume of solution that 
contains one mole of the electrolyte. When concentration approaches zero, the molar 
conductivity is known as limiting molar conductivity. 
 (i)If limiting molar conductivity of Ca2+ and Cl– are 119.0 and 76.3 S cm2 mol-1, then 
the value of limiting molar conductivity of CaCl2 will be: 
(a) 195.3 Scm2 mol-1 
(b) 271.6 Scm2 mol-1 
(c) 43.3 S cm2 mol-1 
(d) 314.3 S cm2 mol-1 
(ii)Molar conductivity of 0.15 M solution of KCl at 298 K, if its conductivity is 0.0152 S 
cm-1 will be 
(a) 124 Ω-1 S cm² mol-1 
(b) 204 Ω-1 S cm² mol-1 
(c) 101 Ω-1 Scm² mol-1 
(d) 300 Ω-1 Scm² mol-1 
(iii)The molar conductivity is maximum for the solution of concentration: 
(a) 0.004 M 
(b) 0.002 M 
(c) 0.005 M 
(d) 0.001 M 
(iv)The molar conductivities∧∘NaOAc and∧∘HCl  at infinite dilution in water at 25°C are 
91.0 and 426.2 S cm2/mol respectively. To calculate ∧∘HOAc , the additional value 
required is : 
(a) ∧∘NaCl 
(b) ∧∘NaOH 
(c) ∧∘KCl 
(d) None 



 
 
V.                             Short answer type I questions (2 marks): 
23. Define the following: 

(i) Elementary step in a reaction 
(ii) Rate of a reaction  

24. Derive an expression for Raoult’s law when the solute is non -volatile. 
25. Express the relation among the cell constant, the resistance of the solution in the cell 

and the conductivity of the solution. How is molar conductivity of a solution related to 
its conductivity? 

26. The conductivity of 0.50 M solution of KC1 at 298 K is 0.0356 S cm-1. Calculate its 
molar conductivity 

27. A first order reaction takes 35 minutes for 30% decomposition. Calculate the time when 80 
% of the reaction will be completed. 

28. What is the formula of a compound in which the element Y forms ccp lattice and atoms of X 
occupy 2/3rd of tetrahedral voids?  

29. A) What type of colloid is formed when a gas is dispersed in a liquid? Give an example.  
B)Which of the following is most effective in coagulating negatively charged hydrated ferric 
oxide sol?  
(i) NaN03 (ii) MgSO4 (iii) AlCl3 

30. What are lyophilic and lyophobic colloids? Which of these sols can be easily coagulated on 
the addition of small amounts of electrolytes? 

31. What the order of thermal stability of the hydrides of group 15 elements and why? 
32. Nitrogen exists as N2 but not phosphorous. Explain? 
 
VI.Short answer type II questions(3marks each) 
33. A solution of glycerol (C3H8O3; molar mass = 92 g mol-1) in water was prepared by 

dissolving some glycerol in 500 g of water. This solution has a boiling point of 100.42 °C. 
What mass of glycerol was dissolved to make this solution? 

( Kb for water = 0.512 K kg /mole) 
 
34. A first order gas phase reaction : A2B2(g) → 2A(g) + 2B(g) at the temperature 400°C has the 

rate constant k = 2.0 × 10-4 sec-1. What percentage of A2B2 is decomposed on heating for 
900 seconds? (Antilog 0.0781 = 1.197) 

35. What is an adsorption isotherm? Describe Freundlich adsorption isotherm 
36. Explain the following terms: 

A) Dialysis   B) Electrophoresis  C) Zeta potential 
37. Explain how you can determine the atomic mass of an unknown metal if you know its mass 

density and the dimensions of unit cell of its crystal. 
38. Adsorption of a gas on the surface of solid is generally accompanied by a decrease in 

entropy, still it is a spontaneous process. Explain. 
(b) Physical adsorption decreases with increase in temperature. 
(c) What will be the charge on AgI colloidal particles when it is prepared by adding small 
amount of AgNO3 solution to KI solution in water ? What is responsible for the 
development of this charge ? 

39. Urea forms an ideal solution in water. Determine vapour pressure of an aqueous solution 
containing 20% by mass of urea at  40 0 C. (Vapour pressure of pure water at  40 0 C is 
55.3mm Hg). 



 
40. An element crystallizes in a structure having fcc unit cell of an edge 200 pm. Calculate the 

density if 100 g of this element contains 24 × 1023 atoms. 
41. Examine the given defective crystal : 

 
Answer the following questions : 
(i) Is the above defect stoichiometric or non- stoichiometric? 
(ii) Write the term used for this type of defect. Give an example of the compound which 
shows this type of defect. 
(iii) How does this defect affect the density of the crystal? 

42. A solution of chloroform and acetone is an example of maximum boiling azeotrope. 
Explain? 

43. How will you distinguish between the following pair of terms: 
(i) Hexagonal close packing and cubic close packing 
(ii) Crystal lattice and unit cell. 
(iii) Tetrahedral void and octahedral void 

44. Calculate packing efficiency in bcc unit cell. 
45. Explain positive and negative deviation from ideal behaviour with the help of suitable 

examples? 
 
VII.                      Long answer type questions (5 marks ) 

46.  a) Define Kohlrauch’s law. 

b)Represent the cell  in which the following reaction takes place .  

Mg (s) + 2Ag + (0.001M)                 Mg2+ (0.250M) +  2Ag(s) 

Calculate emf of the above cell if Eocell = 3.17 V 

47. A)If the limiting molar conductivities for NaCl, HCl and CH3COONa are 126.4, 425.9 and 
91 S cm2/mol respectively, then calculate  for limiting molar conductivity  CH3COOH 

B)Calculate the equilibrium constant of the following cell: 

    Cu (s) + 2Ag + (aq)                Cu2+ (aq) + 2Ag(s) 

(GivenEocell  = 0.46 V) 

48. A solution prepared by dissolving 1.25 g of oil of winter green (methyl salicylate) in 99.0 g 
of benzene has a boiling point of 80.31°C. Determine the molar mass of this compound. 
(B.P. of pure benzene = 80.10°C and Kb for benzene = 2.53 °C kg mol-1) 

49. A)For a chemical reaction R → P, the variation in the concentration (R) vs. time (t) plot is 
given as 



 

 
(i) Predict the order of the reaction. 
(ii) What is the slope of the curve? 

(B) For a reaction A + B → P, the rate law is given by, 
r = k[A]1/2 [B]2 
What is the order of this reaction? 
(C) A first order reaction is found to have a rate constant k = 5.5 × 10-14 s-1. Find the half life 
of the reaction. 

50. Answer the following questions: 

i)  Which is a stronger reducing agent, SbH3 or BiH3 and why?  

ii) NH3 has higher boiling point than PH3? 

iii) NH3 is most basic among hydrides of group 15? 

iv) Draw structures of PCl3 and PCl5. 

 

 

    4. Mathematics (041) 

    VERY SHORT ANSWER QUESTIONS 

Q1. Find the principal value of tan-1√3-sec-1(-2). 

Q2. Write the value of tan-1[2sin(2cos-1√ )] 

Q3. If tan-1x+tan-1y= , then write the value of x+y+xy 

Q4.For a 2 x 2 matrix, A=[aij], whose elements are given by aij= , write the value of a12. 

Q5. If A is a square matrix such that A2=A, then write the value of (I+A)2-3A. 

Q6. Write the number of all possible matrices of order 2 x 3 with each entry 1 or 2. 

Q7. If A is square matrix of order 3 and |3A| = k |A| ,then write the value of k. 

Q8. If A is square matrix and |A| = 2, then write the value of |AAT|. 

Q9. If A is square matrix of order 3 and |A| = 3, then find the value of |adjA|. 



 

Q10. If f(x) = 
 ,   

   ,  ≠ 0     is continuous at x = 0, then write the value of k. 

Q11. Differentiate with respect to x cos-1(sin x ). 

Q12. Differentiate w.r.t. x   √ . 

    SHORT ANSWER QUESTIONS 

Q13. Solve for x : tan-12x + tan-13x =  . 

Q14. Solve for x : 2 tan-1(cosx) = tan-1(2cosecx). 

Q15. Prove that :  tan-1 √ = cos-1 (  ) . 

Q16. Let A = 
3 2 5
4 1 3
0 6 7

. Then express A as a sum of two matrices such that symmetric and the 

         other is skew symmetric. 

Q17. Let A = 
1 2 2
2 1 2
2 2 1

 , verify that A2 – 4A -5 I = 0. 

Q18. For the following matrices A and B , verify that (AB)T = BTAT use  A = 
1

−4
3

,                           

          B = [−1 2 1]. 

        Using properties of determinants prove the following: 

Q19. 
+ 1

+ 1
+ 1

 = 1 + a2 +b2 + c2 

Q20. 
1

1
1

 = ( 1 – x3)2 

Q21. 
+

+
+

 = k2 ( 3y+k ) 

Q22. 
1 +
1 +
1 +

 = ( 1 + pxyz )(x-y)(y-z)(z-x) 

Q23. If tan-1 ( √ √  

√ √  
) , find  . 

Q24. If xy = e x-y, show that  = 
[ ( )]

  



 
Q25. Find the value of k, for which 

      f(x) =  √ √

  ,       

 , if -1≤ ≤ 0  is continuous at x = 0. 

Q26. Differentiate tan-1( 
√

) w.r.t. cos-1(2x√1 − ). 

Q27. Examine the following function f(x) for continuity at x = 1 and differentiability at x = 2. 

         f(x) =   
5 − 4 ,         0 < < 1

  4 − 3 ,        1 ≤ < 2
3 + 4,          ≥ 2

  

    LONG ANSWER QUESTIONS 

Q28. Find the values of a and b , if the function f is defined by  

          + 3 +  ,    ≤ 1
+ 2 ,   > 2

             is differentiable at x = 1. 

Q29.  If f(x) =    

( )
   ,   < 0

2            ,                  = 0
√     ,           > 0

           is continuous at x = 0, then find the values of a 

          and b. 

Q30. If y =  , prove that  -  (  )  -  = 0. 

Q31. Differentiate the following w.r.t. x :  ( )  +  

Q32. If y = ( ) , show that ( + 1)  +2x(x2+1) 
 

 
 = 2 

Q33. Find A-1 where A = 
−1 2 5
2 −3 1

−1 1 1
. Hence solve the system of equations.  

          -x+2y + 5z = 2,  2x-3y + z = 15, -x + y + z = -3. 

Q34. Use product 
1 −1 2
0 2 −3
3 −2 4

−2 0 1
9 2 −3
6 1 −2

 to solve the system of equations. 

Q35. Solve for x, y, z :     + + = 4 ,   − + = 1 ,
  

+ − = 2 . 

Q36. Using matrices solve the following system of equations: 2x+3y + 3z = 5,  x-2y + z = -4,  3x 
- y -2 z = 3. 

Q37. . Find A-1 where A = 
1 −1 1
2 1 −3
1 1 1

. Hence solve the system of equations.  



 
          x+2y + z = 4,  -x + y + z = 0, x -3 y + z = 2. 

Q38. If A-1 = 
3 −1 1

−15 6 −5
5 −2 2

 and B = 
1 2 −2

−1 3 0
0 −2 1

 . Find (AB)-1.  

Q39. If A = 
2 0 1
2 1 3
1 −1 0

, find A2-5A+4I and hence find a matrix X such that A2-5A+4I+X=0. 

Q40. If tan-1(  ) + tan-1(  ) =  , then find the value of x. 

Q41. Prove that sin-1(  ) = sin-1(  ) + cos-1(  ) 

Q42. Solve for x : tan-1(x-1) + tan-1x + tan-1(x+1) = tan-13x 

 

   CASE STUDY QUESTIONS 

Q43. Two schools P and Q decided to award their selected students for the values of discipline 
         and honesty in the form of prizes at the rate of ₹x and ₹y respectively. School P decided to 
         award respectively 3,2 students a total prize money of ₹2300 and school Q decided to 
         award 5,4 students a total prize money of ₹3700. 

Based on the information, answer the following questions 

(i) the matrix equation representing the above situation is 

(a) 3 2
5 3

= 2300
3700

                   (b) 2 3
3 5

= 2300
3700

 

(c) 3 2
5 3

= 3700
2300

                                                             (d) 2 3
3 5

2300
3700

=  

(ii) The value of the determinant of coefficients of x and y is 

(a)9   (b)10   (c)-1   (d)1 

(iii) The values of x and y respectively are  

(a)400,500  (b)500,400  (c)600,300  (d)none of these 

(iv) If A is the matrix representing the coefficients of x and y, then adj A is 

(a) 3 −2
5 3

                    (b) 3 −2
5 −3

                    (c) 3 2
−5 3

                     (d) 3 −2
−5 3

 

(v) The inverse of matrix A is 

(a) −3 2
5 −3

                 (b) −3 5
2 −3

                 (c) 3 −2
−5 3

                  (d) 3 2
5 3

 

Q44. Manjit wants to donate a rectangular plot of land for a school in his village. When he was asked to    
         give dimensions of the plot, he told that if its length is decreased by 50 m and breadth is increased 



 
          by 50 m, then its area will remain the  same, but if the length is decreased by 10 m and breadth is    
           decreased  by 20 m, then its area will decrease by 5300 m2. 

Based on the information, answer the following questions 

    i)  The equations in terms of x and y are  

a)      x – y = 50 , 2x – y = 550                                          b)      x – y = 50,   2x + y = 550 

c)      x + y = 50,  2x + y = 550                                          d)     x + y = 50,  2x – y = 550 

    ii) Which of the following matrix equation represents the information given below 

a)      1 −1
2 1

 = 50
550

                     b) 1 1
2 1

 = 50
550

 

c)       1 1
2 −1

 = 50
550

                         d)   1 1
2 1

 = −50
−550

 

iii)      The value of x( length of rectangular field) is 

a)     150 m                            b) 400 m                        c) 200 m                          d)  320m 

iv)      The value of y( breadth of rectangular field) is 

a)     150 m                            b) 430 m                        c) 200 m                          d)  350m 

v)      How much is the area of rectangular field ? 

a)      60000 sq.m                  b) 30000 sq.m                c) 30000 m                     d) 3000 m 

Q45. Two brothers are playing their bicycles over curves pathways. Their teacher tells them that 
         one of the brothers is following the path of curve y = sin x  while the other one follows the 
         path of curve y = sin-1x. Refer the graphs of sine function and its inverse function NCERT 
         page no 35. 

Based on the information, answer the following questions 

i)     The domain and range respectively, for the sine function is 

a)   [-1,1], R                           b) R, [-1,1]                    c ) R, [1,-1]                 d)[1,-1], R 

ii)   Once we restrict the domain of sine function to [ -  ,  ] then it becomes  

a)   onto only                 b) one one only              c) one one and onto both       d) not defined 

iii)  The range of principal value branch of sin-1x is 

a)   [ -  ,  ]                   b) [ -  ,  ]                       c)   [ -  ,  ]                              d) [  ,  ] 

iv)  What is the principal value of sin-1( − √  ) ? 

a)   -                             b)                                     )                                              d)   



 

v)   The value of sin-1( sin  ) is 

a)                                   b)                                  c)                                             d)    

 

    
 
 
 

      
 
    5. Biology (044) 
 
i. Make project file. 
ii. Draw diagrams of unit one and three in a note book.  
     WORKSHEET 
Q1.Which one of the following technique is used in test-tube baby programme? 

a)Intra-Cytoplasmic Sperm Injection 
b)Gamete Intra-Fallopian transfer 
c)Zygote Intra Fallopian transfer 
d)Intra-Uterine Insemination 

Q2.Immediately after ovulation, the mammalian egg is covered by a membrane known as 
 a) chorion  b) zona pellucida c) corona radiate d) vitelline 
membrane. 
Q3.Ovulation in the human female normally takes place during the menstrual cycle 
 a) at the mind secretory phase 
 b) just before the end of the secretory phase 
 c) at the beginning of the proliferative phase 
 d) at the end of the proliferative phase. 
Q4.A mother of one-year-old daughter wanted to space between her children. The best 
contraceptive method she should use is: 

a)Oral contraceptives  b)Copper-T  c)Tubectomy  d)Diaphragm 
Q5.What is meant by RCH care? 

a)Reproductive and child health care 
b)Regenerative and child health protection 
c)Reproduction and choice of health 
d)Rare critical health 

Q6.Which of the following groups is formed only of the hermaphrodite organisms? 
 a) Earthworm, tapeworm, housefly, frog 
 b) Earthworm, tapeworm, sea horse, housefly 
 c) Earthworm, leech, sponge, roundworm 
 d) Earthworm, tapeworm, leech, sponge 
Q7.The property of an undifferentiated cell that has the potential to develop into an entire plant 
is called  
 a)Budding   b)Cloning  c)Subpotency  d)Totipotency 
Q8. Spiny or sticky pollen grains and large, attractively coloured flowers are associated with 
 a)hydrophily   b) entomophily c) ornithophily            d) anemophily 
Q9.Endospermic seeds are found in 



 
 a) castor b) barley c) coconut d) all of these 
Q10. In albuminous seeds, food is stored in _______ and in non- albuminous seeds, it is stored in 
_______. 
 a) endosperm, cotyledons 
 b) cotyledons, endosperm 
 c)nucellus, cotyledons 
 d) endosperm, radicle 
 
Assertion-Reason: 
 
Directions: In the following questions, a statement of assertion is followed by a statement of 
reason. Mark the correct choice as: 

a) If both Assertion and Reason are true and Reason is the correct explanation of 
Assertion. 

b) If both Assertion and Reason are true but Reason is not the correct explanation of 
Assertion. 

c) If Assertion is true but Reason is false. 
d) If both Assertion and Reason are false. 

 
 
 
Q11.Assertion: Offspring’s formed by asexual reproduction is called clones. 
Reason: Clones are morphologically similar. 
Q12.Assertion: Autogamy is a transfer of pollen grains from an anther to the stigma of the same 
flower on the same plant. 
Reason: Xenogamy isthe  pollination between two flowers on different plants. 
Q13.Assertion: Insects visit flowers to gather honey. 
Reason: Attraction of flowers prevents the insects from damaging other parts of the plant. 
Q14.Assertion: Chasmogamous flowers require pollinating agents. 
Reason: Cleistogamous flowers do not expose their sex organs.  
Q15.Assertion: Gynoecium consists of a pistil. 
Reason: It represents the male reproductive part in flowering plants. 
Q16.Assertion: The bulbourethral gland is a male accessory gland. 
Reason: Its secretion helps in the lubrication of the penis, thereby facilitating reproduction. 
Q17.Assertion: Each seminiferous tubule is lined on its inside by three types of cells. 
Reason: These cells are male germ cells, Sertoli cells and Leydig cells. 
Q18.Assertion: A wide range of contraceptive methods are available for family planning. 
Reason: Natural methods include condoms, diaphragms, etc., while barrier methods 
includeperiodic  
abstinence,lactational amenorrhea, etc. 
Q19.Assertion: Introduction of sex education in schools should be encouraged. 
Reason: This will encourage children to believe in myths about sex related aspects. 
Q20.Assertion: Amniocentesis is often misemployed. 
Reason: Amniocentesis is meant for determining the genetic disorders in the foetus, but it is 
being used to determine the sex of the foetus. 
 
   Case study based Questions 
 
Q21.Read the following and answer any four questions from 1(i) to 1(v) given below: 
The pollen grains or microspores are the male reproductive bodies of a flower and are contained 
in the  pollen sac or microsporangia. Each pollen grain consists of a single microscopic cell, 
possessing two coats: the exine and the intine. The exine of a pollen grain is made of chemically 



 
stable material.  Because of this, pollen grains are often very well preserved for thousands of 
years in soil and sediments. 
 

(i) One of the most resistant biological material present in the exine of pollen grain is  
a)pectocellulose b)sporopollenin c)suberin d) cellulose. 

(ii) The exine possesses one or more thin places known as 
a) raphe  b) germ pores  c) hilum d) endothecium. 

(iii) What is the function of germ pore? 
a) Emergence of radicle 
b) Absorption of water for seed germination 
c) Initiation of pollen tube 
d) All of these 

(iv) What is the key advantage to the plant for having such strong pollen grain walls? 
a) It protects the vital genetic material in the pollen grain. 
b) It allows pollen to serve as a valuable fossil record for the study of ancient 
plants. 
c) It prevents the pollen tube from growing out before the pollen grain reaches the 
stigma of a  
compatible species. 
d) It gives weight to the pollen grain, allowing it to cling better to the body 
surfaces of insect 
pollinators. 

(v) The number of germ pores in dicots and monocots respectively are: 
a) one and three b) three and two c) two and three d) three and 
one. 

Q22.Read the following and answer any four questions from 3(i) to 3(v) given below: 
Many adaptations are found in flowers to achieve certain kinds of pollination. The pollination 
achieved  by insects is known as entomophily. The given diagram shows the cross-section of an 
anther of an insect  pollinated flower. 

 
 
(i) Which of the following is/are the function(s) of structure Y? 
A.To carry waste products away from the anther. 
B. To supply oxygen to the cells of the anther. 
C. To transport food and mineral salts to the anther. 
D. To supply water to the anther 

a) C only  b) C and D only  c) A, B and D only d) A, 
B, C and D 

(ii) Which of the following most accurately describes the structures found in 
compartment X? 

a) They contain two haploid nuclei resulting from meiosis. 
b) They contain two haploid nuclei resulting from mitosis. 
c) They contain two haploid male gametes resulting from mitosis. 



 
d) They contain a vegetative nucleus and pollen tube nucleus. 

(iii) Which of the following is a distinctive characteristic of insect-pollinated flowers? 
a) All of them have nectar guides on their flowers. 
b) They produce sugary fruit. 
c) Their pollen grains tend to have rough surfaces. 
d) They produce abundant quantities of pollen to make up for pollen grains that    

                might be removed by the wind. 
(iv) During microsporogenesis meiosis occur in:  

a) endothecium b) microspore mother cell c) microspore tetrad d) 
pollen grains 

(v) Spiny or sticky pollen grains and large, attractively coloured flowers are associated 
                  with 

a)hydrophily  b) entomophily  c) ornithophily  d) anemophily 
 
Very Short Answer Type Questions (2 Marks) 
 
Q23.Describe the structure of a seminiferous tubule? 
Q24.Write the effect of high concentration of LH on a mature Graafian follicle? 
Q25.When and where do chorionic villi appear in humans? State their function? 
Q26.Differentiate between morula and blastocyst? 
Q27.Name the hormones produced during pregnancy in human females? Mention their source 
organ? 
Q28.Mention the difference between spermiogenesis and spermiation? 
Q29.Why is parturition called a neuroendocrine mechanism? 
Q30.Differentiate between primary spermatocyte and secondary spermatocyte? 
Q31.Explain what is colostrum? Why are breast-fed babies likely to be healthy? 
Q32.What is the reason for the absence of menstrual cycles during conception or pregnancy? 
 
Short Answer Type Questions (3 Marks) 
 
Q33.Name the stage of human embryo at which it gets implanted? Explain the process of 
implantation? 
Q34.Draw a labelled diagram of human sperm? 
Q35.Draw a labelled diagram of sectional view of the seminiferous tubule? 
Q36.Draw a diagrammatic labelled sketch of a sectional view of human ovary? 
Q37.Draw a labelled diagram of the reproductive system in human female? 
Q38.Meiotic division during oogenesis is different from that in spermatogenesis? Explain how 
and why? 
Q39.In which part of the human female reproductive system do the following events take place? 
 a)Release of first polar body 
 b)Release of second polar body 
 c) Fertilization 
 d) Implantation 
Q40.From where do signals from parturition originate and what does maternal pituitary release 
for  
stimulating uterine contraction for childbirth? 
Q41.Draw a labelled diagram of the sectional view of mammary gland? 
Q42.How does pollination take place in salivia.List any four adaptation required for such type of 
pollination. 
Q43. “Incompatibility is the natural barrier in fusion of gamete in plants”. Justify this statement. 
Q44. Trace the development of megasporocyte into mature ovule. 
Q45.Explain the structure of an anatropous ovule with a neat labelled diagram, 



 
 
 
Long Answer Type Questions (5 Marks) 
 
Q46. Describe the event of spermatogenesis with the help of schematic representation? 
Q47.Explain the development of embryo in a dicotyledonous plant with the help of neat labelled 
diagram 
Q48. Describe in sequence the formation of an ovum from an oogonium in human female? 
Q49.Explain the process of fertilization in human female and trace the post-fertilization events in 
sequential  
order up to implantation of the embryo? 
Q50.What is a menstrual cycle? Explain the various stages of a menstrual cycle? 
 

 
          6. Informatics Practices (065) 
 
 

1. The score of a team in 5 IPL matches is available to you. Write a program to create a pie chart 
from this data, showing in the last match’s performance as a wedge. 

2. Consider the following graph. Write the code to plot it. 

 

3. A body is moving in a straight line and its displacement at various instant of time is given in 
the following table. 

Time(s) 0 1 2 3 4 5 6 7 
Displacement(m) 2 6 12 12 12 18 22 24 

 

Plot its displacement time graph. 

4. Perfect Edu Services Ltd. is an educational organization. It is planning to set up its India 
campus at Karnataka with its head office at Delhi. The Karnataka campus has 4 main 
buildings – ADMIN, ENGINEERING, BUSINESS and MEDIA.  
You as a network expert have to suggest the best network related solutions for their problems 
raised in (a) to (e), keeping in mind the distances between the buildings and other given 
parameters. 
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Shortest distances between various buildings: 

Admin to Engineering 55 mt 
Admin to Business 90 mt 
Admin to Media 90 mt 
Engineering to Business 55 mt 
Engineering to Media 90 mt 
Business to Media 456 mt 
Delhi head office to Karnataka Campus 2175 km 

 

Numbers of computers installed at various buildings are as follows: 

 

 

 
 

a) Suggest the most appropriate location for the server inside the Karnataka campus 
to get the best connectivity for maximum number of computers.  

b) Draw the cable layout to efficiently connect various buildings with the Karnataka 
for connecting computers.  

c) Which of the following will you suggest to establish the online face to face 
communication between the people in the admin office Karnataka and Delhi Head 
Office. 

 E-mail 

 Text Chat 

 Video Conferencing 

 Cable TV 
d) Which hardware device will you suggest to be procured by the company to be 

installed to protect and control the internet usage within the campus? 
e) Suggest a device and protocol that shall be needed to provide wireless Internet 

access to all smartphone/ laptop users in Karnataka campus. 
5. Ayurveda Training Educational Institute is setting up its Centre in Hyderabad with three 

specialised departments for Orthopaedics, Neurology and Paediatrics along with an 
administrative office in separate buildings. The physical distance between these department 
buildings and the number of computers to be installed in these departments and administrative 
office are given as follows. You, as a network expert have the shortest distance between 
various locations in metres:   

Administrative office to Orthopaedics unit 55 
Neurology unit to Administrative office 30 
Orthopaedics unit to Neurology unit 70 
Paediatrics unit to Neurology unit 50 
Paediatrics unit to Administrative office 40 
Paediatrics unit to Orthopaedics unit 110 

 

Admin 110 
Engineering 75 

Business 40 
Media 12 

Delhi Head Office 20 



 
Numbers of computers installed at various buildings are as follows: 

 

 

 
 
a) Suggest the most suitable location for the main server of this institution to get 

efficient connectivity.  
b) Suggest the cable layout to efficiently connect various buildings for effective 

network connectivity.  
c) Suggest a device to be installed in each of these buildings for connecting 

computers installed within the building out of the following? 

 Gateway 

 Modem 

 Switch 
d) Suggest the cable for efficiently connecting computers in each of the building 

from the options given below:  
Network Cable- Single Paired Telephone Cable/ Coaxial Cable/Ethernet 

e) Suggest the topology for efficiently connecting computers in each of the 
building from the options given below: 
Topologies-Bus Topology/Star Topology 

6. Consider the following table named “CLUB”. Write commands of SQL:   

AccNo Cust_Name Loan_Account Instalments Int_Rate Start_Date Interest 
1 R.K. Gupta 300000 36 12.00 19-07-2009 1200 
2 S.P. Sharma 500000 48 10.00 22-03-2008 1800 
3 K.P. Jain 300000 36 Null 08-03-2009 1600 
4 M.P. Yadav 800000 60 10.00 06-12-2008 2250 
5 S.P. Sinha 200000 36 12.50 03-01-2010 4500 
6 P. Sharma 700000 60 12.5 05-06-2008 3500 
7 K.S. Dhall 500000 48 Null 05-03-2008 3800 

 

a) Display the sum of all Loan Amounts whose Interest rate is greater than 
10. 

b) Display the Maximum Interest from Loans table. 
c) Display the count of all loan holders whose name ends with ‘sharma’. 
d) Display the count of all loan holders whose Interest is Null. 
e) Display the interest wise details of loan account holders. 

7. Give the output for the following queries based on table GARMENT:    

GCODE GNAME SIZE COLOUR PRICE 
111 T-shirt XL Red 1400.00 
112 Jeans L Blue 1600.00 
113 Skirt M Black 1100.00 
114 Ladies Jacket XL Blue 4000.00 

Paediatrics unit 40 
Administrative office 140 
Neurology unit 50 
Orthopaedics unit 80 



 
115 Trousers L Brown 1500.00 
116 Ladies Top L Pink 1200.00 

 
a) SELECT COUNT(DISTINCT SIZE) FROM GARMENT; 
b) SELECT AVG(PRICE) FROM GARMENT; 
c) SELECT GNAME, COLOUR FROM GARMENT WHERE SIZE = ‘M’; 

8. Write SQL commands for the queries (a) to (c) and output for (d) & (e) based on the table 
PRODUCT.    

Table: PRODUCT 

PID PRODUCTNAME PRICE CITY QUANTITY PRODUCTTYPE 
111 SONY 100000 DELHI 4 TV 
222 NOKIA 50000 MUMBAI 5 MOBILE 
333 ONIDA 20000 DELHI 10 TV 
444 SONY 25000 MUMBAI 9 MOBILE 
555 BLACKBERRY 20000 MADRAS 7 MOBILE 
666 DELL 89000 DELHI 8 LAPTOP 

 

a) To display the name of the product in reverse alphabetical order. 
b) To display the price of product whose city is Delhi. 
c) To display the name and city of product whose quantity is greater than 5 and price 

is below 50000. 
d) SELECT MIN(PRICE), MAX(PRICE) FROM PRODUCT; 
e) SELECT PID, PRODUCTNAME, PRICE FROM PRODUCT WHERE 

PRODUCTNAME = “SONY”. 

      

     All the best . 

        Stay safe, Stay healthy. 

 

 

 

         

 

 

 

 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 
 
 


