
Q.1 Circle the Correct Answers.                                                 (6x1=6)
1 Which of the following molecule obey octet rule:

   (A) BF  3 (B) BCl  3 (C) NH  2 (D) SF  6
2 The molecular shape of SO  is:3

   (A) Triangular planar (B) Tetrahedral (C) Pyramidal (D) Linear 
3 The bond angle in NH  molecule is:3

   (A) 109.5  o (B) 107.5  o (C) 104.5  o (D) 108  o

4 The paramagnetic behaviour of oxygen is well explained on the basis of:
   (A) M.O Theory (B) VSEPR Theory (C) N.B Theory (D) CF Theory 

5 The number of bonds in nitrogen molecule is:
  (A) One sigma σand one Piπ (B) One sigma and two piπ (C) Three sigma σonly 

(D) Two sigma σand one Piπ 
6 An ionic compound A B  is most likely to be formed when:+ -

(A) The ionization energy of A is high and electron affinity of B is low 
(B) The ionization energy of A is low and electron affinity of B is high 
(C) Both the ionization energy of A and electron affinity of B are high 
(D) Both the ionization energy of A and electron affinity of B are low 

Q.2 Write short answers of the following questions.                  (8x2=16)
(i) Define octet rule. Give two examples of compounds that do not obey this rule.
(ii) The size of chlorine atom is smaller than Cl  ion. Justify it.-1

(iii) Why second Electron Affinity of oxygen atom is positive but first electron affinity is negative?
(iv) Explain cubic crystal system.
(v) Write two points of valence Bonol Theory.
(vi) How Sigma and pi bonds are fomed?
(vii) N̈H3 and N̈F3 Have different bond angles. Justify.
(viii) Why MOT is superior to VBT?
NOTE: Attempt the long question.                                         (4+4=8)
3(a) What is orbital hybridization? Explain the geometry of ethylene molecule on the basis of orbitals

hybridization.
 (b) Write eight postulates of kinetIC molecular theory of gases.
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Q.1 Circle the Correct Answers.                                                 (6x1=6)
1 Which compound does not obey the octet rule?

   (A) NH  3 (B) BCl  3 (C) H O 2 (D) CH  4
2 Which element has highest ionization potential:

   (A) Li (B) Be (C) B (D) C 
3 In methanol, bond between carbon and oxygen:

   (A) Ionic (B) non-polar (C) polar (D) co-ordinate 
4 Which of the following has coordinate covalent bond:

   (A) NH Cl 4 (B) NaCl (C) HCl (D) AlCl  3
5 Which of the following species has unpaired electrons in anti bonding molecular orbitals?

   (A) O  2 (B) N  2-2 (C) B  2 (D) F  2
6 An ionic compound A B  is most likely to be formed when:+ -

(A) The ionization energy of A is high and electron affinity of B is low 
(B) The ionization energy of A is low and electron affinity of B is high 
(C) Both the ionization energy of A and electron affinity of B are high 
(D) Both the ionization energy of A and electron affinity of B are low 

Q.2 Write short answers of the following questions.                  (8x2=16)
(i) Why second I.E of an element is always greater than first I.E?
(ii) Differentiate between polar and non-polar covalent bonds with examples.
(iii) Briefly explain shape and water molecule.
(iv) Why polar bond is stronger than non-polar bonds?
(v) Write the Lewis structures of CS2.
(vi) SO  is polar or non-polar. Sketch the structures and justify your answer.3

(vii) Structure of NF  is polar or non-polar. Sketch the structures and justify your answer.3

(viii) SO is polar or non-polar. Sketch the structures and justify your answer.2 

NOTE: Attempt the long question.                                         (4+4=8)
3(a) Define hybridization. Explain the Geometry of Ethene on the basis of SP -hybridization.2

 (b) Explain, what do you understand by the term electronegativity? Discuss its variation in the periodic table.
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Q.1 Circle the correct answer.                                             (13x1=13)
1 Which element has highest ionization potential:

   (A) Li (B) Be (C) B (D) C 
2 In methanol, bond between carbon and oxygen:

   (A) Ionic (B) non-polar (C) polar (D) co-ordinate 
3 Which of the following has coordinate covalent bond:

   (A) NH Cl 4 (B) NaCl (C) HCl (D) AlCl  3
4 Which of the foillowing has bond angle of 120 :o

   (A) BeCl  2 (B) BF  3 (C) CH  4 (D) NH  3
5 The shape of SnCl  molecule is:2

   (A) Linear (B) Angular (C) Trigonal planar (D) Tetrahedral 
6 The molecular shape of SO  is:3

   (A) Triangular planar (B) Tetrahedral (C) Pyramidal (D) Linear 
7 Carbon atom in methane in hybridized:

   (A) SP  3 (B) Sp  2 (C) Sp (D) dSp  2

8 Which of the following has linear structure:
   (A) CO  2 (B) NH  3 (C) CH  4 (D) H O 2

9 The number of bonds in nitrogen molecule is:
  (A) One sigma σand one Piπ (B) One sigma and two piπ (C) Three sigma σonly 

(D) Two sigma σand one Piπ 
10 The paramagnetic behaviour of oxygen is well explained on the basis of:

   (A) M.O Theory (B) VSEPR Theory (C) N.B Theory (D) CF Theory 
11 The number of bonds in oxygen molecules:

   (A) One σ and one π (B) One σ and two π (C) Three sigma only (D) Two σ and two π 
12 Which of the following species has unpaired electrons in anti bonding molecular orbitals?

   (A) O  2 (B) N  2-2 (C) B  2 (D) F  2
13 Which of the following statements is not correct regarding bonding molecular orbitals?

(A) Bonding molecular orbitals possess less energy than atomic orbitals from which they are formed 
(B) Bonding molecular orbitals have low electron density between the two nuclei 
(C) Every electron in the bonding molecular orbitals contributes to the attraction between atoms 
(D) Bonding molecular orbitals are formed when the electron waves undergo constructive interference 

Q.2 Write short answers of the following questions.             (6x2=12)
 (i) Why anionic radius is greater than parent atom?

(ii) Define covalent bond according to Lewis’s concept and valence bond theory.
(iii) What is hybridization at carbon atom in CH , C H  and C H ?4 2 4 2 2
(iv) Draw the structure of H O Molecule on the basis of VBT and explain it.2
(v) Explain geometry of H S molecule on the basis of VSEPR theory.2
(vi) These Species NH NH , NH  have bond angles of 105  107,5  and 109.5  respectively. Justify these values by drawing their

structures.
2-, 3 4+ o o o

Q.3 Write short answers of the following questions.             (6x2=12)
  

 
(i) Lewis model seems to be an over simplified: Justify. (ii) Why NH  molecule and NH ion have different structures?3 +4 
(iii) Write two points of valence Bonol Theory. (iv) Why Pi (π) bonds are more diffused than sigma bonds?
(v) Why the energy of antibonding molecular orbital is higher than corresponding bonding molecular orbital?
(vi) Represents the molecular orbitals of N molecule in the increasing order of energy.2

NOTE: Attempt a long question.                                           (4+4=8)
4(a) Define hybridization of atomic orbitals. Discuss SP -hybrisdization in detail, draw the structure of methane.3

 (b) Discuss the molecular orbital configuration of O 2+
2 .
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Q.1 Circle the correct answer.                                             (13x1=13)
1 Which compound does not obey the octet rule?

   (A) NH  3 (B) BCl  3 (C) H O 2 (D) CH  4
2 Which of the following molecule obey octet rule:

   (A) BF  3 (B) BCl  3 (C) NH  2 (D) SF  6
3 In methanol, bond between carbon and oxygen:

   (A) Ionic (B) non-polar (C) polar (D) co-ordinate 
4 Which of the foillowing has bond angle of 120 :o

   (A) BeCl  2 (B) BF  3 (C) CH  4 (D) NH  3
5 The molecular shape of SO  is:3

   (A) Triangular planar (B) Tetrahedral (C) Pyramidal (D) Linear 
6 The structure of water molecule is:

   (A) Angular (B) Linear (C) Trigonal (D) Trigonal pyramidal 
7 The bond angle in NH  molecule is:3

   (A) 109.5  o (B) 107.5  o (C) 104.5  o (D) 108  o

8 Carbon atom in methane in hybridized:
   (A) SP  3 (B) Sp  2 (C) Sp (D) dSp  2

9 The hybridization in ammonia molecule is:
   (A) dsp  2 (B) Sp  2 (C) SP  3 (D) SP 

10 Which of the following has linear structure:
   (A) CO  2 (B) NH  3 (C) CH  4 (D) H O 2

11 The number of bonds in nitrogen molecule is:
  (A) One sigma σand one Piπ (B) One sigma and two piπ (C) Three sigma σonly 

(D) Two sigma σand one Piπ 
12 The bond order of N  molecule is:2

   (A) 1 (B) 2 (C) 3 (D) 4 
13 Which of the following species has unpaired electrons in anti bonding molecular orbitals?

   (A) O  2 (B) N  2-2 (C) B  2 (D) F  2

Q.2 Write short answers of the following questions.             (6x2=12)
  

  

(i) Define Covalent Radius with an example. (ii) Define Ionization Energy (IE) and Electron Affinity (EA).
(iii)

The distinction between a CO-ordinate covalent bond and a covalent bond vanishes after bond formation in 
+
NH4 .Why?

(iv) Why Pi (π) bonds are more diffused than sigma bonds? (v) Discuss He-molecule on the basis of MOT. (vi)

Q.3 Write short answers of the following questions.             (6x2=12)
  (i) Why cationic radius is smaller than parent atom? (ii) What is co-ordinate covalent bond? Give one example.

(iii) Draw the geometery of SO  and SO  on the basis of VSEPR Theory.2 3
(iv) What is hybridization at carbon atom in CH , C H  and C H ?4 2 4 2 2
(v) What is meant by Bond order? Calculate bond order for H2-molecule.
(vi) These Species NH NH , NH  have bond angles of 105  107,5  and 109.5  respectively. Justify these values by drawing their

structures.
2
-
, 3 4

+ o o o

NOTE: Attempt a long question.                                           (4+4=8)
4(a) How does molecular orbital theory explain the paramagnetic character of O 2+

2  and O + 2−2  species?

 (b) What is a chemical bond? Discuss the formation of ionic and covalent bonds. How does the electronegativity
difference differentiate between ionic and covalent bond?
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Q.1 Circle the Correct Answers.                                                 (6x1=6)
1 A Squareof 4 cocci is termed as:

   (A) Tetrad (B) Sacrina (C) Diplococcus (D) Streptococcus 
2 When tuft of flagella is present at each pole of two in bacteria is known as:

   (A) Atrichous (B) Lophotrichous (C) Peritrichous (D) Amphitrichous 
3 The cell walls of most bacteria have a unique macromolecule called:

   (A) Techois acid (B) Lipoprotein (C) Peptidoglycan (D) Polysaccharide 
4 A bacterium with a tuft of flagella at one pole is:

   (A) Peritrichous (B) Amphitrichous (C) Atrichous (D) Lophotrichous 
5 Reserve food material in cyanobacteria is:

   (A) Glycogen (B) Fat (C) Protein (D) Sterols 
6 All of the following are related to Nostoc except:

   (A) Trichome (B) Slimy covering (C) Branched filaments (D) Heterocyst 
Q.2 Write short answers of the following questions.                  (8x2=16)
(i) What do you known about huge bacterium?
(ii) What is Peptidoglycan?
(iii) What is plasmid?
(iv) How respiration occurs in bacteria?
(v) Discuss the role of Edward Jennar in vaccination method of treatment.
(vi) Write a few lines on misuse of antibiotics.
(vii) What are super blue green algae? Give its importance.
(viii) Write down reproduction in nostoc.
NOTE: Attempt the long question.                                         (4+4=8)
3(a) Discuss about bacterial cell wall.

 (b) Describe different physical and chemical methods to control bacteria.
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Q.1 Circle the Correct Answers.                                                 (6x1=6)
1 Cell wall is absent in:

   (A) E.Coli (B) Mycoplasma (C) Vibrio (D) Spriochete 
2 Bacteria without any flagella are called:

   (A) Flagellate (B) Atrichous (C) Monotrichous (D) Amphitrichaus 
3 Which one the following is not found in all bacteria:

   (A) Cell membrane (B) ribosome (C) Nucleoid (D) Capsule 
4 The bacteria in which tuft of flagella is present at each of two poles are called:

   (A) Monotrichous (B) Lophotrichous (C) Amphitrichous (D) Peritrichous 
5 Which structure of bacteria help in DNA replication?

   (A) Plasmid (B) Mesosomes (C) Nucleoid (D) cyst 
6 Spirochete is a bacterium:

   (A) Aerobic (B) Anaerobic (C) Facultative (D) Microaerophilic 

Q.2 Write short answers of the following questions.                  (8x2=16)
(i) What are pili? Give their functions.
(ii) Discuss E.coli genome.
(iii) What is plasmid?
(iv) What are mesosomes? Write their role.
(v) Differentiate between lag and log phase.
(vi) What are Antiseptics?
(vii) Write a few lines on misuse of antibiotics.
(viii) Give structure of nostoc.
NOTE: Attempt the long question.                                         (4+4=8)
3(a) Compare Gram positive and Gram negative bacteria on the basics of cell wall.

 (b) Describe various methods of Control of Bacteria.
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Q.1 Circle the correct answer.                                             (13x1=13)
1 Germ theory of disease was formulated by:

   (A) Robert Koch (B) Louis Pasteur (C) Edward (D) Christian Gram 
2 A Squareof 4 cocci is termed as:

   (A) Tetrad (B) Sacrina (C) Diplococcus (D) Streptococcus 
3 Which one the following is not found in all bacteria:

   (A) Cell membrane (B) ribosome (C) Nucleoid (D) Capsule 
4 Cell wall of Archaeobacteria does not contain:

   (A) Peptidoglycan (B) Cellulose (C) Chitin (D) Cutin 
5 Important vector in modern genetic engineering is:

   (A) Nucleoid (B) Mesosome (C) Ribosome (D) Plasmid 
6 Bacteria without any flagella are:

   (A) Monotrichous (B) Atrichous (C) Lophotrichous (D) Amphitrichous 
7 The bacteria in which tuft of flagella is present at each of two poles are called:

   (A) Monotrichous (B) Lophotrichous (C) Amphitrichous (D) Peritrichous 
8  Bacteria divide at exponential rate during:

   (A) Stationary phase (B) Decline phase (C) Log phase (D) Lag phase 
9 Which one is microaerophilic bacterium?

   (A) campylobacter (B) spirochet (C) mycoplasma (D) vibrio comma 
10 The interval of time until the completion of next division is known as:

   (A) Interphase (B) Generation time (C) Reproductive time (D) Growth 
11 Cysts are dormant, thick-walled, desiccation resistant forms and develop during:

 
 

(A) Late stage of cell growth (B) Differentiation of vegetative cells 
(C) Differentiation of reproductive cells (D) During conjugation 

12 Reserve food material in cyanobacteria is:
   (A) Glycogen (B) Fat (C) Protein (D) Sterols 

13 All of the following are related to Nostoc except:
   (A) Trichome (B) Slimy covering (C) Branched filaments (D) Heterocyst 

Q.2 Write short answers of the following questions.             (6x2=12)
   (i) Describe four postulates of germ theory. (ii) What is Peptidoglycan? (iii) Define Chemotaxis.

(iv) Differentiate between microbicidal and microbistatic chemicals.
(v) Discuss the role of Edward Jennar in vaccination method of treatment.
(vi) What are super blue green algae? Give its importance.
Q.3 Write short answers of the following questions.             (6x2=12)

   
 

(i) What is plasmid? (ii) Differentiate between Gram-positive and Gram-negative Bacteria. (iii) What are Antiseptics?
(iv) What is ecological importance of bacteria? (v) Write a few lines on misuse of antibiotics.
(vi) Write down reproduction in nostoc.
NOTE: Attempt a long question.                                           (4+4=8)
4(a) Write a note on the cell envelope of bacteria.

 (b) Write a note on use and misuse of antibiotic.
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Q.1 Circle the correct answer.                                             (13x1=13)
1 Bacterial pathogenicity is due to:

   (A) Cell wall (B) Capsule (C) Slime (D) Cell envelope 
2 Peptidoglycans absent in:

   (A) Eubacteria (B) Cyanobacteria (C) Archaeobacteria (D) Gram negative bacteria 
3 Bacteria without any flagella are called:

   (A) Flagellate (B) Atrichous (C) Monotrichous (D) Amphitrichaus 
4 Which one the following is not found in all bacteria:

   (A) Cell membrane (B) ribosome (C) Nucleoid (D) Capsule 
5 Important vector in modern genetic engineering is:

   (A) Nucleoid (B) Mesosome (C) Ribosome (D) Plasmid 
6 Bacteria without any flagella are called:

   (A) Amphitrichous (B) Monotrichous (C) Lophotrichous (D) Atrichous 
7 E.Coli is a example of:

  (A) Aerobic Bacterium (B) Anaerobic Bacterium (C) Facultative Bacteria 
(D) Microaerophilic Bacteria 

8 Which is an aerobic bacterium?
   (A) E.coli (B) Spirochete (C) Campylobacter (D) Pseudomonas 

9 Which structure of bacteria help in DNA replication?
   (A) Plasmid (B) Mesosomes (C) Nucleoid (D) cyst 

10  Bacteria divide at exponential rate during:
   (A) Stationary phase (B) Decline phase (C) Log phase (D) Lag phase 

11 Which one is microaerophilic bacterium?
   (A) campylobacter (B) spirochet (C) mycoplasma (D) vibrio comma 

12 The interval of time until the completion of next division is known as:
   (A) Interphase (B) Generation time (C) Reproductive time (D) Growth 

13 Reserve food material in cyanobacteria is:
   (A) Glycogen (B) Fat (C) Protein (D) Sterols 

Q.2 Write short answers of the following questions.             (6x2=12)
   

 

(i) Describe four postulates of germ theory. (ii) Discuss E.coli genome. (iii) What is plasmid?
(iv) What is difference between bacterial cell membrane and eukaryotic cell membrane?
(v) Name the bacteria, which are photosynthetic? (vi) Write a few lines on misuse of antibiotics.
Q.3 Write short answers of the following questions.             (6x2=12)

  
 

 

(i) What do you known about huge bacterium? (ii) Differentiate between Gram-positive and Gram-negative Bacteria.
(iii) What are Antiseptics? (iv) Discuss the role of Edward Jennar in vaccination method of treatment.
(v) What are trichomes? Give the structure and function of Heterocysts. (vi) Write down reproduction in nostoc.
NOTE: Attempt a long question.                                           (4+4=8)
4(a) Discuss growth and reproduction in bacteria.

 (b) Discuss about bacterial cell wall.
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Q.1 Circle the Correct Answers.                                                 (6x1=6)
1 When water falls from tap, its cross-sectional area decrease due to:

   (A) Decrease of speed (B) Increase of speed (C) Air pressure (D) Gravity increase 
2 Bernoulli’s equa�on is consequence of low of conserva�on of:

   (A) Momentum (B) Mass (C) Energy (D) None of these 
3 The pressure will be low where the speed of the fluid is:

   (A) Zero (B) High (C) Low (D) Constant 
4 If the stream lines are closer together, pressure in the narrow pipe is:

   (A) Smaller (B) Larger (C) Remain same (D) Zero 
5 1 torr is equal to:

   (A) 133.3 Nm  -2 (B) 133.3 Nm  2 (C) 133.3 Nm (D) 133.3 N  m 2

Q.2 Write short answers of the following questions.                 (8x2=16)
(i) What is Stoke’s Law? Explain briefly.
(ii) Write the three characteristics of an ideal fluid.
(iii) State Bernoulli’s relation for liquid in motion and describe its two applications.
(iv) Explain how the lift is produced in an aeroplane?
(v) Two row boats moving parallel in the same direction are pulled towards each other. Explain.
(vi) Write values of systolic and diastolic blood pressure for a normal healthy man.
(vii) State Torricelli’s theorem and write its relation.
(viii) Explain the term systolic and diastolic pressure.
NOTE: Attempt the long question.                                         (5+3=8)
3(a) State Bernoulli’s theorem. Also derive Bernoulli’s equation.

 (b) Water flows through a house, whose internal diameter is 1cm at a speed of 1ms . What should be the diameter
of the nozzle if the water is to emerge at 21ms ?

-1

-1
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Q.1 Circle the Correct Answers.                                                 (6x1=6)
1 The study of proper�es of fluids in mo�on is called:

   (A) Dynamics (B) Fluid sta�c (C) Fluid dynamics (D) None of them 
2 Internal fric�on of a fluid is called:

   (A) Surface tension (B) Resistance (C) Viscosity (D) Cohesive force 
3 The product of cross-sec�onal area of the pipe and fluid speed at any point along the pipe is:

   (A) Variable (B) Zero (C) Constant (D) None of the above 
4 The term in Bernoulli’s equation has the same unit as:

   (A) Work (B) Volume (C) Pressure (D) Force 
5 [Math Processing Error] is called: 

   (A) Bernoulli’s equa�on (B) Equa�on of con�nuity (C) Venturi’s rela�on (D) Torricelli’s Equa�on 

Q.2 Write short answers of the following questions.                 (8x2=16)
(i) Explain viscosity.
(ii) Define terminal velocity. Write its formula.
(iii) Explain the working of a carburetor of a motor car using Bernoulli’s principle.
(iv) Two row boats moving parallel in the same direction are pulled towards each other. Explain.
(v) Write values of systolic and diastolic blood pressure for a normal healthy man.
(vi) State Torricelli’s theorem and write its relation.
(vii) Give two applications of the Bernoulli’s equation.
(viii) Explain the term systolic and diastolic pressure.
NOTE: Attempt the long question.                                         (5+3=8)
3(a) Define stoke’s law and show that the terminal velocity is directly proportional to square of radius of the object.

 (b) How large must a heating duct be if air moving 3.0 ms  along it can replenish the air in a room of 300 m
volume every 15 min? Assume the air's density remains constant.

-1 3
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Q.1 Circle the correct answer.                                             (13x1=13)
1 The fric�onal effect between two layers of flowing fluid is described in terms of:

   (A) Viscosity of the fluid (B) Velocity of the fluid (C) Accelera�on of the fluid (D) Pressure of the fluid 
2 The fluid which is incompressible and non-viscous is called:

   (A) Viscous fluid (B) non-ideal fluid (C) Ideal fluid (D) Perfect fluid 
3 Drag force is given by:

   (A) Stoke’s law (B) Bernoulli’s equation (C) Continuity equation (D) Newton’s law 
4 The word FLUID means:

   (A) To rise (B) To fall (C) To flow (D) To oppose 
5 A fog droplet falls vertically through air with an acceleration:

   (A) Equal to “g” (B) Less than “g” (C) Zero (D) Greater than “g” 
6 The smooth or steady stream line flow is known as:

   (A) Turbulent flow (B) Laminar flow (C) Simple flow (D) Regular flow 
7 The irregular or unsteady flow of the fluid is called:

   (A) Normal flow (B) Droplet flow (C) Turbulent flow (D) Streamline flow 
8 When water falls from tap, its cross-sectional area decrease due to:

   (A) Decrease of speed (B) Increase of speed (C) Air pressure (D) Gravity increase 
9 Let A= Area of crossection of pipe, v= Speed of fluid, then “Av” is called:

   (A) volume flow rate (B) Energy flow rate (C) Mass flow rate (D) Pressure flow rate 
10 Bernoulli’s equa�on is consequence of low of conserva�on of:

   (A) Momentum (B) Mass (C) Energy (D) None of these 
11 The device used for measurement of liquid flow is:

   (A) Manometer (B) Barometer (C) Hydrometer (D) Venturimeter 
12 Blood has density equal to that of:

   (A) Mercury (B) Sodium (C) Honey (D) Water 
13 High concentration of red blood cells increases the viscosity of blood from:

  (A) 2 – 3 times that of water (B) 3 – 5 times that of water (C) 5 – 7 times that of water 
(D) 7 – 9 times that of water 

Q.2 Write short answers of the following questions.             (6x2=12)
  

 
(i) Define terminal velocity. Write its formula. (ii) Explain the working of a carburetor of a motor car using Bernoulli’s principle.
(iii) Explain how the lift is produced in an aeroplane? (iv) Derive VenturiRelation.
(v) Two row boats moving parallel in the same direction are pulled towards each other. Explain.
(vi) A person is standing nearby a fast moving train. Is there any danger that he will fall towards it?
Q.3 Write short answers of the following questions.             (6x2=12)

  
 

 

(i) What is Stoke’s Law? Explain briefly. (ii) Why fog droplets appear to be suspended in air?
(iii) Write the three characteristics of an ideal fluid. (iv) State Torricelli’s theorem and write its relation.
(v) Give two applications of the Bernoulli’s equation. (vi) Explain the term systolic and diastolic pressure.
NOTE: Attempt a long question.                                           (5+3=8)
4(a) Prove that the product of cross sectional of the pipe and the fluid speed at any point along the pipe is a

constant.
 (b) Water is flowing smmothly through a closed pipe system. At one point the speed of water is 3.0ms , while at

another point 3.0m higher, the speed is 4.0 ms . If the pressure is 80 kPa at the lower point, what is pressure at
the upper point?
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Q.1 Circle the correct answer.                                             (13x1=13)
1 Which material has maximum viscosity?

   (A) Glycerin (B) Plasma (C) Methanol (D) Water 
2 The unit of coefficient of viscosity in S.I system is:

   (A) Kg ms  –1 –1 (B) Kg m  s  –1 –1 (C) Kg  m  s –1 –1 (D) Kg ms  –1

3 The fric�onal effect between two layers of flowing fluid is described in terms of:
   (A) Viscosity of the fluid (B) Velocity of the fluid (C) Accelera�on of the fluid (D) Pressure of the fluid 

4 The S.I units of flow rate are:
   (A) m s  2 –1 (B) m s  3 –2 (C) m s  3 –1 (D) m s  2 –2

5 If A, v, t denote Area of pipe, velocity of fluid and time of flow respectively, then rate of flow will be:
   (A) Av

t
 (B) Av (C) t

Av
 (D)

x = 2 π
l
g
 √

6 Laminar flow occurs at:
   (A) High speed (B) Low speed (C) Zero speed (D) Very high speed 

7 The law of conservation of energy is the basis of:
   (A) Stream line flow (B) Equation of continuity (C) Bernoulli’s equation (D) Venture relation 

8 The pressure will be low where the speed of fluid is:
   (A) High (B) Low (C) Zero (D) Constant 

9 The lower reading of blood pressure is called:
   (A) Systolic pressure (B) Diastolic pressure (C) Normal pressure (D) Non-normal pressure 

10 The systolic pressure of normal healthy person is:
   (A) 120 torr (B) 130 torr (C) 115 torr (D) 110 torr 

11 Venturimeter is used to measure:
   (A) Speed of fluid (B) Pressure of fluid (C) Volume of fluid (D) Mass of fluid 

12 The concentration of red blood cells in the blood is nearly:
   (A) 40 % (B) 60 % (C) 25 % (D) 50 % 

13 The torricelli’s expression is expressed as:
   (A) v2 = 2g(h1 + h2) √ (B)

v2 =
2g

h1+ h2

 √ (C) v2 = 2g(h1 − h2) √ (D)
v2 =

h1+ h2
2g

 √
Q.2 Write short answers of the following questions.             (6x2=12)

 
 

(i) Explain the working of a carburetor of a motor car using Bernoulli’s principle.
(ii) Explain how the lift is produced in an aeroplane? (iii) Derive VenturiRelation.
(iv) A person is standing nearby a fast moving train. Is there any danger that he will fall towards it?
(v) Write values of systolic and diastolic blood pressure for a normal healthy man.
(vi) Give two applications of the Bernoulli’s equation.
Q.3 Write short answers of the following questions.             (6x2=12)

  

 

(i) What is Stoke’s Law? Explain briefly. (ii) Why fog droplets appear to be suspended in air?
(iii) Write the three characteristics of an ideal fluid.
(iv) State Bernoulli’s relation for liquid in motion and describe its two applications.
(v) State Torricelli’s theorem and write its relation. (vi) Explain the term systolic and diastolic pressure.
NOTE: Attempt a long question.                                           (5+3=8)
4(a) What is equation of continuity? Derive a relation for it. Also discuss flow rate.

 (b) Water flows through a house, whose internal diameter is 1cm at a speed of 1ms . What should be the diameter
of the nozzle if the water is to emerge at 21ms ?
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Q.1 Circle the Correct Answers.                                                                  (5x1=5)
1 If the nth term of an A.P is 

1
2 (3 − n) then first three terms are:

   (A) 3,2,1 (B) 1,2,3 (C) 1,2,1 (D) 1,
1
2 , 0 

2 23  term of the A.P. 7, 5, 3, 1 …… is:rd

   (A) 57 (B) 47 (C) -37 (D) None of these 
3 A.M between 3√5 and 5√5 is:

   (A) 4√5 (B) 5√5 (C) 10 (D) 2√5 

4 1 + 2 + 3 + …….+ n =
   (A) n

2 (n + 1) (B) n(n + 1) (C) n
3 (n − 1) (D) n

3 (n + 1) 

5 Sum of n terms of G.P is:
   (A) n

2 [2a + (n − 1)d] (B) a ( 1 − rn )
1 − r

 (C) 2ab
a+ b

 (D) a+ b
2
 

Q.2 Write short answers to any (5) of the following questions           (5x2=10)
(i) Write the next two terms of -1,2,12,40,...
(ii) Find the next two terms of the sequence:  1, 3, 7, 15, 31, ……..
(iii)

Find the nth term of the sequence 
4
3

2
,

7
3

2
,

10
3

2
, . . .( ) ( ) ( )

(iv)
Find vulgar fraction equivalent to the recurring decimals 0.

o
7.

(v) If y = 1 + 2x + 4x2 + 8x3 + . . .  show that x =
y− 1

2y .
(vi) Find the sum of infinite geometric series 1

2 +
1
4 +

1
8 + . . .

(vii) Write important relations between arithmetic, Geometric and Harmonic mean.
(viii) If 5 is the harmonic mean between 2 an d a, find a.
NOTE: Attempt any ONE (1) questions.                                                     (5+5=10)
3(a) If the (Positive) G.M and H.M between two numbers are 4 and 

16
5 , find the numbers.

 (b) The sum of an infinite geometric series is half the sum of the squares of its terms. If the sum of its first two

terms is 
9
2 . Find the series.

4(a) The sum of three numbers in A.P. is 24 and their product is 440. Find the numbers.

 (b) Sum the series 1+4-7+10+13-16+19+22-25+... to 3n terms.
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Q.1 Circle the Correct Answers.                                                                  (5x1=5)
1 What is the common difference of the sequence 1, 2, 3, 4, 5, ……..?

   (A) 1 (B) 2 (C) 3 (D) 4 
2 If 

1
a  , 

1
b  and 

1
c  are in A.P., then common difference is:
   (A) a− c

2ac
 (B) 2ac

a− c
 (C) a+ c

2ac
 (D) None of these 

3 If  
1
a ,

1
b and

1
c    are in A.P., then:

   (A) b =
a+ c
2ac

 (B) b =
2ac
a+ c

 (C) b =
2ac
a− c

 (D) None of these. 

4 No term of geometric sequence can be:
   (A) 0 (B) 1 (C) 2 (D) 3 

5 For any two numbers a and b, 2ab
a+ b  is:

   (A) A.M (B) G.M (C) H.M (D) None 

Q.2 Write short answers to any (5) of the following questions           (5x2=10)
(i) Which term of A.P. 5,2,-1,..., is -85?
(ii) Find three A.M between √2 and 3√2.
(iii) Define arithmetic series.
(iv) Insert four real geometric Means between 3 and 96.
(v)

Find vulgar fraction equivalent to 1.
.

5
.

3.
(vi) Find H if a = − 2, b = − 6.
(vii) If a = − 2, b = − 6, find A,G.
(viii) Define n Harmonic means between two numbers a and b.

NOTE: Attempt any ONE (1) questions.                                                     (5+5=10)
3(a) The sum of a terms of an A.P is 171 and its eight term is 31. Find the series.

 (b) Prove that for any two distinct negative real numbers a, b, A < G < H where G < 0.

4(a) If y =
x
2 +

1
4x

2 +
1
8x

3 + . . .  and 0 < x < 2, then prove that x =
2y

1 + y .

 (b) If y =
2
3x +

4
9x

2 +
8

27x
3 + . . .  and if 0 < x <

3
2 , then show that x =

3y
2 ( 1 + y ) .
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Q.1 Circle the correct answer.                                             (11x1=11)
1 Sequences are also called:

   (A) series (B) progressions (C) means (D) convergences 
2 What is called the difference between two consecutive terms of an arithmetic sequence?

   (A) Common Ratio   (B) Common Difference (C) Common Element (D) Non of these 
3 Arithmetic mean between 

1
a  and 

1
b  is:

   (A) a+ b
ab

 (B) a+ b
2ab

 (C) 2ab
a+ b

 (D) ab
a+ b

 

4 The arithmetic mean between 2 + √2 and 2 − √2 is:
   (A) 2 (B) √2 (C) 0 (D) 4 

5 If  
1
a ,

1
b and

1
c    are in A.P., then:

   (A) b =
a+ c
2ac

 (B) b =
2ac
a+ c

 (C) b =
2ac
a− c

 (D) None of these. 

6 If n is any positive integer, then a + (a + d) + (a + 2d) + . . . . . + [a + (n − 1)d] =
   (A) n

2 [a + (n − 1)d] (B) n
2 [2a − (n + 1)d] (C) n

2 [2a + (n − 1)d] (D) n
2 [2a + (n − 2)d] 

7 The sum of first n natural numbers is:
   (A) n (B) n

2 (n + 1) (C) n
2 (n − 1) (D) n+ 1

n
 

8 With usual notations, AH equals:
   (A) A2 (B) H2 (C) G2 (D) −G2 

9 If A, G, and H are arithmetic, geometric and harmonic means, then 
G
H = :_____

   (A) A
G

 (B) G
A

 (C) H
G

 (D) G2 

10 If a, b, c are in A.P., then 1
a ,

1
b ,

1
c  are in:

   (A) A.P. (B) G.P. (C) H.P. (D) None of these 
11 The series r + (1 + k) r2 + (1 + k + k2) r3 + . . . . . is:

   (A) A.P. (B) G.P. (C) H.P. (D) None of these. 

Q.2 Write short answers of the following questions.             (6x2=12)
  

 

 

(i) Define arithmetic series. (ii) Sum the series:  
1

1 + √x
+

1
1 − x +

1

1 − √x
+ . . . .    to n terms

(iii)
Find vulgar fraction equivalent to 1.

.
5

.
3.

(iv) If a = − 2, b = − 6, find A,G.

(v) Define n Harmonic means between two numbers a and b. (vi) Find A, G, H and verify that A > G > H  (G > 0)  , if  a = 2,  b = 8

Q.3 Write short answers of the following questions.             (6x2=12)
  

 
(i) Write the first four terms of the sequence if an = ( − 1)n(2n − 3). (ii) Sum the series upto 10 term 1.11 + 1.41 + 1.71 + . . . .
(iii) Find the 5  term of the G.P. 3,6,12…..th (iv) Find the sum of infinite geometric series 

9
4 +

3
2 + 1 +

2
3 + . . .

(v) Write important relations between arithmetic, Geometric and Harmonic mean.
(vi) If 5 is the harmonic mean between 2 an d a, find a.
NOTE: Attempt a long question.                                           (5+5=10)
4(a) If a, b, c, d are in G.P, prove that a2 − b2, b2 − c2, c2 − d2 are in G.P.

 (b) If three numbers in A.P. are increased by 1, 4, 15 respectively, the resulting numbers are in G.P. Find the original numbers
if their sum is 6.
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Q.1 Circle the correct answer.                                             (11x1=11)
1 If an =

( − 1 )n+ 1

2n  , then a = :5

   (A) 1
8
 (B) 1

16
 (C) 1

32
 (D) 1

64
 

2 (n + 1)th term of an A.P. is:
   (A) a1 + (n − 1)d (B) a1 − (n − 1)d (C) a1 + nd (D) a1 − nd 

3 What is the common difference of the sequence 11, 5, –1, ……?
   (A) 6 (B) -6 (C) 1

6
 (D) None of these 

4 The n th term of a arithmetic sequence a , a + d , a + 2d , a + 3d ,......... is given by
   (A) a + (n - 1)d (B) a × (n + 1)d (C) a + (n + 1)d (D) a - (n + 1)d 

5 What is the next term in the sequence 40, 45, 50, 55 ……..?
   (A) 60 (B) 65 (C) 70 (D) None of these 

6 The sequence 3,6,12,……..is:
   (A) A.P (B) G.P (C) H.P (D) Arithmatic series 

7 If n is any positive integer, then a + (a + d) + (a + 2d) + . . . . . + [a + (n − 1)d] =
   (A) n

2 [a + (n − 1)d] (B) n
2 [2a − (n + 1)d] (C) n

2 [2a + (n − 1)d] (D) n
2 [2a + (n − 2)d] 

8 The geometric mean between 1 and 16 is:
   (A) 4 (B) -4 (C) ±4 (D) ±

1
4
 

9 In the infinite geometric series “S” equals to:
   (A) a

1 − r
 (B) a ( 1 − rn )

1 − r
 (C) a ( rn− 1 )

r− 1
 (D) n

2 [2a + (n − 1)d] 

10 If  b+ c− a
a ,

c+ a− b
b ,

a+ b− c
c  are in A.P., then a, b, c are in:

   (A) A.P. (B) G.P. (C) H.P. (D) None of these. 
11 If a > 0 , b > 0 , c > 0, are in G.P. then log a , log b , log c are in:

   (A) A.P. (B) G.P. (C) H.P. (D) None of these. 

Q.2 Write short answers of the following questions.             (6x2=12)
  

 
 

(i) Find the indicated term of sequence 1, 1, − 3, 5, − 7, 9, . . , a8. (ii) Define arithmetic series.
(iii) Find the 5  term of the G.P. 3,6,12…..th (iv) Insert two G.Ms. between 2 and 16.
(v) Find a vulgar fractions equivalent to the recurring decimal:  1.3̇4̇ (vi) Find H if a = − 2, b = − 6.

Q.3 Write short answers of the following questions.             (6x2=12)
  

 
 

(i) Write the first four terms of the sequence, if  an = ( − 1)n n2 (ii) Find the number of terms in the A.P. if a1 = 3, d = 7 and an = 59.
(iii) Which term of the A.P -2,4,10,... is 148? (iv) Sum the series 1+4-7+10+13-16+19+22-25 to 3n terms.
(v) Find G.M between −2i and 8i. (vi) Find sum of first 15 terms of G.P: 1,

1
3 ,

1
9 , . . .

NOTE: Attempt a long question.                                           (5+5=10)
4(a) If y =

x
2 +

1
4x

2 +
1
8x

3 + . . .  and 0 < x < 2, then prove that x =
2y

1 + y .

 (b) If the H.M and A.M. between two numbers are 4 and 9
2  respectively, find the numbers.
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