ASSINGMENT SHEET 01, PHYSICS, ANKUR SINGH JAMWAL,( PGT PHYSICS, APS AKHNOOR)

TOPIC- ELECTROSTATICS-1 (CHARGE, COULOMB'’S LAW, MULTIPLE CHARGES (S.P.P)

Q.1 How does mass and charge changes with the increase in velocity.
Q.2 If dielectric constant of water is 81, then what is its permittivity.

Q.3 Force of attraction b/w two point charges placed at distance d in air is F. What distance apart
should these be kept in the same medium, so that the force b/w them becomes (1) 3F (2) F/3.

Q.4 The dielectric constant of medium is unity, then what will be its permittivity.

Q.5 How does the force b/w the two point charges change if the dielectric constant of the medium in
which they are kept increases.

Q.6 Two small spheres each having a charge g are suspended by insulating threads of length | from a
hook. This arrangement is taken in space, where there is no gravitational effect. Then what will be
the angle b/w the suspensions and the tension in the each thread.

Q.7 A glass rod when rubbed with silk acquires a charge of + 1.6 x 10™2C. What is the charge on the
silk.

Q.8 Why can one ignore quantisation of electric charge when dealing with macroscopic i.e. large
scale charges.

Q.9 Two point charges g; and g, are placed close to each other in air. What is the nature of force
b/w them when (1) g9, >0, (2) 9.9, <O0.

Q.10 The force on an electron kept in an electric field in a particular direction is F. What will b e the
magnitude and direction of the force experienced by a proton kept at the same point in the field.
Mass of the proton is about 1836 times the mass of electron.

Q.11 Two point charges q; and q, at a separation r in vacuum exert a force F on each other. What
should be their separation in an oil of relative permittivity 16, so that the force b/w them remains F
only.

Q.12 Five balls numbered 1 to 5 are suspended using separate threads. Pairs (1,2), (2,4) and (4,1)
show electrostatic attraction, while the pairs (2,3) and (4,5) show repulsion. What is the charge on
ball 1.

Q.13 Calculate the coulomb’s force b/w a proton and electron separated by distance of 0.8 x 10*m.
(ANS- 3.6 X 10%*N)

Q.14 Calculate the coulomb’s force b/w 2 alpha particles separated by a distance of 3.2 x 10°m.
(ANS-9 X 10*°N)

Q.15 Calculate the distance b/w 2 protons such that the electrical repulsive force b/w them is equal
to weight of the either. (ANS-16m)



Q.16 2 Extremely small charged copper spheres have their centres separated by a distance of 30cm
in vacuum.

(a) What is the mutual force of electrostatic repulsion if the charge on each is 6 x 107C.
(b) What will be the force b/w them:

(1) if they are immersed in water of dielectric constant 80.

(2) if the charge on each sphere is doubled and distance b/w them is halved.

(3) if an identical uncharged sphere C is brought in contact with the two spheres one by one and
finally removed.

Q.17 A free pith ball of 8 grams carries a positive charge of 5 x 10°C. What must be the nature and
magnitude of charge that should be given to the 2™ pith ball fixed 5cm vertically below the former
pith ball so that the upper pith ball is held stationary. (ANS-4.3 X 107C)

Q.18 Five electrons have been removed from each atom to form ions. Find the electrostatic force
b/w 2 such ions, when separated by a distance of 4 A% in air. (ANS-3.6 X 10°C)

Q.19 2 fixed point charges +4e and +e units are separated by a distance ‘a’. Where should the 3™
point charge be placed for it to be in equilibrium. Also find the magnitude of the charge. (ANS-2a/3
from 4e)

Q.20 Two point electric charges A and B of g and 4q are kept at a distance d apart from each other in
air. A third charge Q is to be kept along the same line in such a way that all the three charges are in
equilibrium. Calculate the position and magnitude of Q in terms of g and d. (ANS-d/3, Q=-4q/9)

Q.21 Three point charges of +2}uc, -3uc and -3pc are kept at the vertices A, B and C resp. of an
equilateral triangle of side 20cm as shown in the fig. What should be the sign and magnitude of
charge to be placed at midpoint of side BC so that the charge at A remains in equilibrium.(5.85uC)

Q.22 A charge Q located at a point 7 is in equilibrium under the combined electric field of three

charges g1, g; and qs. If the charges q3, g, are located at points 7y and 7—)’2 resp, find the direction of

—_ =
— -

the force on Q, due to q; in terms of q1, 2, Q3, 7, T 1, T».



PHYSICS ANKUR SINGH JAMWAL, (PGT PHYSICS , APS AKHNOOR)

ASSINGMENT SHEET 02: ELECTRIC FIELD, ELECTRIC DIPOLE, TORQUE.

Q.1 Name the physical quantity whose S.I. unit is Newton/coulomb.

Q.2 Why do the electrostatic filed lines not form closed loops.

Q.3 No two electric field lines can intersect each other. Why.

Q.4 Sketch electric field lines for (a) g>0, (b) g<0, (c) b/w two like and equal charges.

Q.5 How are electric field intensities of dipole on axial and equatorial lines related to each other.
Q.6 What is net force on an electric dipole placed in uniform electric field.

Q.7 An electric dipole is placed in uniform electric field. At what position, will it experience maximum
torque. Q.8 What is the nature of symmetry of field due to dipole.

Q.9 In which orientation a dipole placed in a uniform electric field is in (a) stable, (b) unstable
equilibrium. When the value of torque will be half the maximum value.

Q.10 What is the magnitude of an electric field intensity that will balance the weight of an electron.

Q.11 An electric dipole with dipole moment 4 x 10”° Cm is aligned at 30° with the direction of a
uniform electric field of magnitude 5 x 10* NC™. Calculate the magnitude of the torque acting on the
dipole.  (ANS-1X 10™N/m)

Q.12 Find electric field intensity at distance of 1.0 x 10°m from helium nucleus.(ANS-28.8 X 10°NC™)

Q.13 A charge of 5uC experiences a force of 1m N in an electric field. What is the magnitude of
electric filed intensity at the position of the charge. (ANS-2 X 10°NC™)

Q.14 2 Point charges of 16uC and -9uC are placed 8cm apart in air. Determine the position of the
point at which resultant electric field is zero. (ANS-24cm from -9uC)

Q.15 Charges of 15uC, -15uC, 20uC and -50uC are placed at each corner of the square of side 20 cm.
Calculate the intensity of electric field at the point of intersection of diagonals. (ANS-1.59 X 10’NC™)

Q.16 An electric dipole consists of a positive and negative charge of 4uC each placed at a distance of
2mm. Calculate the dipole moment. (ANS-8 X 10°Cm)

Q.17 Two charges 0.5 x 10°uC and -0.5 x 10°uC are 10°m apart. Calculate electric field intensity at a
point 20 cm away from the midpoint on a line normal to the line joining the charges.
(ANS-5.6X10"°NC?)

Q.18 An electric dipole having 2 opposite charges each of 3uC separated by 4cm is placed in a
uniform electric field of 3.0 x 10°NC™. Calculate (a) maximum torque acting on the dipole, ( b) work
done to turn the dipole in opposite direction. (ANS-3.6 X 10°N m, 7.2 x 10°J)

Q.19 An electric dipole of length 5mm has a dipole moment of 2 x 10® C m. Calculate the value of
charges of the dipole. (ANS- + 4yuc)



Q.20 An electric dipole is formed by +4uC at 5mm distance. Find dipole moment. (ANS-2X10®Cm)



PHYSICS , ANKUR SINGH JAMWAL, (PGT PHYSICS, APS AKHNOOR)

ASSINGMENT SHEET 03 — ELECTRIC FLUX AND GAUSS THEOREM

Q.1 Two point charges of 3 x 10™°C and 12 x 10™°C are separated by a distance 2.5 m. Find the point
on the line joining them at which electric field intensity is zero. (ANS- 0.83m from A)

Q.2 Two point charges of 1uC and -4uC are separated by a distance 4cm. Find the point on the line
joining them at which electric field intensity is zero.  (ANS- 4cm)

Q.3 The outward flux through the surface of a cube is 16KNm’°C™. (a) What is the net charge inside
the cube. (b) If the net outward flux through the surface of the cube were zero, is it correct to say
that there were no charges inside the flux. (ANS-0.14uC)

Q.4 A Uniformly charged conducting sphere of radius 1.2 m has a surface charge density of
16pCm™.Find (a) the charge on the sphere and (b) total electric flux leaving the surface of the
sphere.(ANS-2.9X 10™c, 3.28 x 10'NM?*C™?)

Q.5 A Spherical conductor of radius 10cm has a charge of 2 x 10”C distributed uniformly on its
surface. What is the electric field (a) inside the sphere (b) at the surface of sphere (c) at a point 20cm
from the centre of sphere. (ANS-0,1.8 X 10°,4.5 X 10%

Q.6 Two large parallel thin metallic plates are placed close to each other. The plates have surface
charge densities of opposite signs and of magnitude 20 x 10™?Cm™. Calculate the electric field
intensity (a) in the outer regions of the plates and (b) in interior region b/w plates. (ANS-0,2.26NC™)

Q.7 Charges of magnitudes 2Q and —Q are located at points (a,0,0) and (4a,0,0). Find the ratio of flux
of electric field due to these charges through concentric spheres of radii 2a and 8a centres at the
origin. (ANS-2)

Q.8 Two dipoles made from charges +q and =+ Q respectively have equal dipole moments. Give (a)
ratio b/w the separation of these 2 pairs of charges, (b) angle b/w the dipole axis of these 2 dipoles.

Q.9 Calculate the total charge enclosed by a closed surface if the number of electric lines of force
entering it is 10000 and leaving it is 20000. (ANS- 8.85 X 10%c)

Q.10 A point charge of 3uC is placed inside a cube of 2cm. Find the electric flux through (a) the
whole cube (b) each face of the cube. (ANS-3.39 X 10°, 5.6 X 10%)

Q.11 An infinite line charge produces a field of 9 x 10°NC™ at a distance of 5cm. Calculate the linear
charge density. (ANS-2.5X107Cm™)

Q.12 A point charge causes an electric flux of — 3 x 10*Nm?c™ to pass through a spherical Gaussian
surface. (a) Calculate the value of point charge, (b) if the radius of Gaussian surface is doubled how
much flux would pass through the Gaussian surface. (ANS- - 26.55 X 10°°C,same)

Q.13 A point charge 5 uC is at a distance 2cm directly above the centre of a square of side 4cm.
What is the magnitude of electric flux through the square. (ANS- 5.65 X 10°)

Q.14 What is the electric flux through the surface of a sphere due to a point charge lying outside it.



Q.15 What is the importance of Gaussian surface.



PHYSICS  ANKUR SINGH JAMWAL, (PGT PHYSICS, APS AKHNOOR)

TEST 01 (CBSE) - ELECTRIC FLUX, GAUSS THEOREM & APPLICATIONS.

Q.1 Name the physical quantity, which has its units Nm”C™. Is it a scalar or vector quantity. (1)

Q.2 A charge q is placed at the centre of the cube of side ‘I'. What is the electric flux passing through

each face of the cube. (1)

Q.3 S; and S, are 2 hollow concentric spheres enclosing charges Q and 2Q. What is the ratio of
electric flux through S; and S,.  (2)

Q.4 A spherical Gaussian surface encloses a charge of 8.85 x 10°®C. (a) Calculate the electric flux
passing through the surface. (b) if the radius of the Gaussian surface is doubled how would the flux
change. (2)

Q.5 A hollow cylindrical box of length 1m and area of cross- section 25 cm? is placed in a three
dimensional coordinate system as shown in the fig 1. The electric filed in the region is given by 50x {
where E is in NC* and x is in meters. Find (a) net flux through the cylinder. (b) Charge enclosed by
the cylinder. (3)
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Figure 1 Figure 2

Q.6 Given the components of an electric filed as Ex = ax, Ey = 0 and E; = 0,, Where a is a dimensional
constant. Calculate the flux through each face of the cube of side ‘a’, as shown in the fig 2. And the
effective charge inside the cube. (3)

Q.7 (a) State Gauss’s theorem in electrostatics. Using it, prove that the electric field at a point due to
uniformly charged infinite plane sheet is independent of the distance from it.

(b) How is the field directed if (1) if sheet is positively charged (2) negatively charged. (5)

Q.8 Using Gauss’s theorem, obtain the expression for electric field intensity at a point due to an
infinitely long uniformly charged wire. Plot a graph showing variation of electric field E with r. (3)

ASSINGMENT SHEET 04 — ELECTRIC POTENTIAL, ELECTRIC POTENTIAL ENERGY.

Q.1 If a charge q revolves around charge Q in circle of radius R, then find the amount of work done.
Q.2 Find electric field b/w 2 metal plates 3mm apart, connected to a 12V battery. (ANS-4 X 10°V/m)
Q.3 Name the physical quantities for which following units are used (a) N/C (b) V/m (c) C-m (d) J/C.

Q.4 Draw 2 equipotential surfaces due to a point charge.



Q.5 Two protons are placed b/w 2 parallel plates having a potential difference V, will these protons
experience equal or unequal forces.

Q.6 A charge of 2 C moves b/w 2 plates maintained at a potential difference of 1 volt. What is the
energy required by the charge. (ANS-2))

Q.7 (a) What is the work done in moving a charge of 2C on an equipotential surface of 3V by a
displacement of 4m. (b) What is the work done in moving a test charge g through a distance of 1cm
along the equatorial axis of an electric dipole.

Q.8 Is electric potential at a point necessarily be equal to zero, where the electric field is zero.

Q.9 ‘A’ and ‘B’ are two conducting sphere of the same radius. ‘A’ being solid and ‘B’ being hollow.
Both are charged to the same potential. What will be the charges on two spheres.

Q.10 A 500 uC charge is at the centre of a square of side 10cm. Find the work done in moving a
charge of 10uC b/w two diagonally opposite points on the square.

Q.11 Calculate the potential at the centre of a square of sidev/2m, which carries at its 4 corners
charges of 2n C, 1In C, -2n Cand -3n C. (ANS- -18V)

Q.12 Two point charges 4uC and -6uC are separated by a distance of 20cm in air. At what point on
the line joining the 2 charges is electric potential zero. (ANS- 8cm from A)

Q.13 Two point charges A and B of value 5uC and 6uC are kept 12cm apart in air. Calculate the work
done when charge B is moved 2cm towards charge A. (ANS- 0.45))

Q.14 A proton placed in a uniform electric field of magnitude 2000N/C moves b/w 2 points in the
direction of electric field. If the distance b/w the points is 0.2m, find the value of (a) potential
difference b/w the points, (b) work done. (ANS- 400V, 6.4 X 10™'))

Q.15 3 Point charges of 2uC, -4uC and 1uC are placed at the corners of an equilateral triangle ABC of
side 3cm. Find the electrostatics potential energy stored in this system of charges. (ANS--3)J)

Q.16 The electric field at a point due to point charge is 20 N/C, electric potential at that point is 10
J/C. Calculate distance of the point from charge and magnitude of charge.(ANS-0.5m, 5.5 x 107°C.)



PHYSICS , ANKUR SINGH JAMWAL (PGT PHYSICS , APS AKHNOOR)

ASSINGMENT SHEET 05: CAPACITORS

Q.1 Find the equivalent capacitance of the following:

For fig. 1 ANS is 20uf, for fig. 2 ANS is 5uf, In 3" fig supply is 300v, ANS- C; = 100PF, Q= 300uC,
V,=150V, V;=150V,V,=75V=V;.

Q.2 Each capacitor in the fig. Is 15uF. Find total capacitance, charge on each capacitor. (ANS-
Cr=20uF, Q;=Q,=Q3=2.5mc, Q,=7.5mc). Q.3 Find total capacitance and charge of network:(2uF,12c)

Q.3 Express dielectric constant in terms of capacitance. What is its function.

Q.4 In a parallel plate capacitor, the capacitance increases from 4uf to 80uf on introducing the
dielectric medium b/w the plates. What is the dielectric constant of the medium. (ANS-20)

Q.5 Te capacitanc eof a charges capacitor is C and the energy stored it in is U. What is the value of
charge on the capacitor. (ANS-v2CU)

Q.6 The plates of a charged capacitor are connected by a voltmeter. If the plates of the capacitor are
moved further apart, what will be the effect on the voltmeter reading. (ANS-T)

Q.7 A parallel plate capacitor with air b/w the plates has a capacitance of 8pf. The separation b/w
the plates is now reduced by half and the space b/w them is filled with a medium of dielectric
constant 5. Calculate the value of capacitance of the capacitor in the 2" case. (ANS- 80PF)

Q.8 A very thin plate of metal is placed exactly in the middle of the 2 plates of a PPC. What will be
the effect on the capacitance of the system.

Q.9 What happens to the energy stored in a capacitor if after disconnecting the battery, the plates of
a charged capacitor are moved apart.



Q.10 What happens to the energy stored in a capacitor if, the plates of a charged capacitor are
moved farther, the battery remaining connected.

Q.11 A 600pf capacitor is charged by a 200 v supply. It is then disconnected from the supply and is
connected to another uncharged 600pf capacitor. How much electrostatic energy is lost in the
process. (ANS-6X10°))

Q.12 Explain what will happen to the charge and potential when 3mm thick mica sheet (dielectric
constant=6) were inserted b/w the plates, (a) voltage remain connected, (b) after supply was
disconnected.



Assignments sheets -01 based on Mass %, Molarity , Mole Fraction,

Molality and Vapour Presseue (V.P)

1.

Calculate the masses of cane sugar and water required to prepare
250g of 25% solution of cane sugar?

. The density of 10% by mass of Kcl solution is 1.06g/cm?, calculate

the molarity of solution?

. What is the mole fraction of a solute in 2.5m aqueous solutions?

Calculate the molarity of water if density is 1g/cm??

. The vapour pressure of ethanol and methanol are 44.5mm and

88.7mmHg respectively. A solution is prepared by mixing 60g of
ethanol and 40g of methanol. Calculate the vapour pressure of
the solution?

. The vapour pressure of the water is 12.3 Kpa at 300k. Calculate

the vapour pressure of one molar solution containing a solute
dissolved in it?

. The vapour pressure of pure liquid A and B are 450mm and

700mm of Hg respectively at 350k, Calculate the composition of
liquid mixture if the total vapour pressure is 600mm of Hg. Also
find the composition of mixture in the vapour pressure?

. The vapour pressure of an aqueous solution of glucose is 750mm

of Hg at 100%, calculate the molality and mole fraction of solute
?

. Calculate the mole fraction of ethanol in a sample of spirit

containing 92% ethanol by mass

Q10 A solution is 25% H,0, 25% ethanol and 50% acetic acid by mass,
calculate the mole fraction of ethanol and acetic acid un the solution ?



Assignments sheets No:-2 of Class 12" based on Colligative

properties and Vant Hoff Factor.

1.

The vapour pressure of pure water at 20% is 17.5mm of Hg. A
solution of sucrose prepared by dissolving 68.4g of sucrose in
1000g of water. Calculate the vapour pressure of this solution?.

. 0.70g of an organic compound when dissolved in 32g of

acetone produce an elevation in boiling point of 0.25°.
calculate the M.M of organic compound?(K, for acetone= 1.72k
kg/mole.?

. A 10% solution (by mass) of sucrose in water has freezing point

of 269.15k. calculate the freezing point of 10% gulsoce in
water, if freezing point of pure water is 273.15k (M.M of
sucrose = 342g/mole)?

. The osmotic pressure of a dilute solution of an ionic compound

XY in water is four times that of a solution of 0.01M Bacl, in
water. Assume complete dissociation of the given ionic
compound in water. Calculate the concentration of XY in
solution?

. 1g of non-volatile, non electrolyte solute is dissolved in 100g of

two different solvents A and B, whose ebullioscopic constants
are in the ratio of 1:5, then ratio of the elevation in their boiling
points is.......

. 100 mg of a protein was dissolved in just enough water to

make 10 ml of solution. If the solution has an osmotic pressure
of 13.3mm Hg at 25°c , what is the M.M of protein (R=0.0821
latm/mole/K) ?



7. The freezing point of a solution containing 0.3g of acetic acid in
30gm of benzene is lowered by 0.45%. calculate vant hoff
factore ( kf for benzene=5.12k Kg/mole)?

8. Calculate the boiling point of of one molar aqueous
solution(density=1.04g/ml)of Kcl ( k, = 0.52k Kg/mole) ?

9. 75.2gm of phenol is dissolved in solvent of kf =14K Kg/mole,
depression in freezing point is 7K. Find the percentage of
phenol that dismerises ?

10. Calculate the freesong point of solution containing 8.1gm of
HBr in 100g of water assuming that the Acid is 90% ionised(Ks
for water = 1.86K Kg/ mole) ?



APS AKHNOOR
ASSIGNMENT -03
(SESSION 2020-21)

Class : 12t
Subject : Chemistry

Ql.

Q2.

Q3.

Q4.

Q5.

TOPIC : SOLUTIONS

MULTIPLE CHOICE QUESTIONS
Which of the following units is useful in relating concentration of solution with its

vapour pressure?

a. mole fraction  b. parts per million c. mass percentage  d. molality (Ans. a)

On dissolving sugar in water at room temperature, solution feels cool to touch. Under
which of the following cases dissolution of sugar will be most rapid?

a. Sugar crystals in cold water b. Sugar crystals in hot water

c. Powdered sugar in cold water d. Powdered sugar in hot water (Ans. d)

At equilibrium the rate of dissolution of a solid solute in a volatile liquid solvent is
a. Less than the rate of crystallisation b. greater than the rate of crystallisation

c. Equal to the rate of crystallisation d. zero (Ans. ¢)

Colligative properties depend on ....................

a. The nature of the solute particles dissolved in solution.

b. The number of solute particles in solution

c. The physical properties of the solute particles dissolved in solution.

d. The nature of solvent particles (Ans. b)

The value of van’t Hoff factors for KCI, NaCl and K,SO,, respectively, are .........

a.2,2and 2 b.2,2 and 3 c.1,1and?2 d.1,1and 1 (Ans.b)
ASSERTION AND REASON TYPE QUESTIONS

Note: In the followign questions (Q. No. 6 to 9), a statement of assertion followed

by a statement of reason is given. Choose the correct answer out of the following

choices:

Assertion and reagson both are correct statements and reason is correct explanation for

assertion.

. Assertion and reason both are correct statements but reason is not correct explanation

for assertion.



Q6.

Q7.

Q8.

Q.

Q10.
Ql1.
Q12.

Q13.
Ql4.

Q15.

Q16.

Q17.

C.

Assertion is correct statement but reason is wrong statement.

d. Assertion and reason both are incorrect statements.

Assertion : Molarity of a solution in liquid state changes with temperature.
Reason : The volume of a solution changes with change in temperature. (Ans. a)
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. (Ans. d)
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. (Ans. a)
Assertion : When a solution is separated from the pure solvent by a semipermeable
membrane, the solvent molecules pass through it from pure solvenet side to the
solution side.
Reason : Diffusion of solvent occurs from a region of high concentration solution to a
region of low concentration solution. (Ans. c)

SHORT ANSWER QUESTIONS:
How is it that alcohol and water are miscible in all proportions?
Give an example of a solution containing a liquid solute in a solid solvent.
State the formula relating pressure of a gas with its mole fraction in a liquid solution in
contact with it.
Why is the vapour pressure of a solution of glucose in water lower than that of water?
Why the boiling pont of a liquid gets raised on dissolution of non-volatile solute into
it?
Why do electrolytes show abnormal molecular masses? Name the factors responsible
for abnormality.
Show graphically how the vapour pressure of a solvent and a solution of a non-volatile
solute change with temperature? Show on this graph the boiling points of the solvent
and the solution. Which is higher and why?
State Raoult’s law. Using the law, how would you distinguish between ideal and non-

1deal solutions?



Q18.

Q109.

Q20.
Q21.

Q22.

Q23.

Q24.

Q25.

Define the terms ‘osmosis’ and ‘osmotic pressure’. What is the advantage of using
osmotic pressure as compared to other colligative properties for the determination of
molar masses of solutes in solutions.

What is van’t Hoff factor? How does it help in the determination of degree of
association or dissociation of a solute in solution?

What are azeotropic mixtures? What are their different types? Explain with examples.
Calculate the molal elevation constant of water, it being given that 0.1 molal aqueous
solution of a substance boiled at 100.052°C.

Calculate the boiling point of a solution containing 0.456g of camphor (mol. mass=
152) dissolved in 31.4g of acetone (b.p. = 56.30°C), if the molecular elevation constant
per 100g of acetone is 17.2°C.

The freezing point depression of 0.1 molal solution of acetic acid in benzene is 0.256K.

K, for benzene is 5.12K kg mol"'. What conclusion can you draw about the molecular

state of acetic acid in benzene?

Calculate the boiling point of a one molar aqueous solution (density 1.04g mL') of
potassium chloride (K, for water = 0.52K kg mol'. Atomic masses : K = 39, Cl = 35.5)

At what partial pressure, oxygen will have a solubility of 0.05g L' in water at 293K?
Henry’s constant (K,,) for O, in water at 293K is 34.86 kbar. Assume the density of the

solution to be same as that of the solvent.



APS AKHNOOR
WORK SHEET-II
(SESSION 2020-21)

Class : 12t
Subject : Chemistry

Ql.

Q2.

Q3.

Q4.

Q5.

TOPIC : ELOECTRO CHEMISTRY

MULTIPLE CHOICE QUESTIONS
The difference between the electrode potentials of two electrodes when no current is

drawn through the cell is called .................

a. Cell potential ~ b. Cell emf  c. Potential difference d. Cell voltage (Ans.
b)

Which of the following statement is not correct about an inert electode in a cell?

a. It does not participate in the cell reaction.

b. It provides surface either for oxidation or for reduction reaction.

c. It provide surface for conduction of electrons.

d. It provides surface for redox reaction. (Ans. d)

An electrochemical cell can behave like an electrolytic cell when ...........

a.E_ =0 b.E >E_ c.E_>E d.E_,=E_ (Ans. c)

cell cell ell cell

The quantity of charge required to obtain one mole of aluminium from AL O, is:
a.1F b. 6F c.3F d. 2F (Ans. ¢)
While charging the lead storage battery............... .
a. PbSO, anode is reduced to Pb.
b. PbSO, cathode is reduced to Pb.
c. PbSO, cathode is oxidised to Pb.
d. PbSO, anode is oxidised to PbO,. (Ans. a)
ASSERTION AND REASON TYPE QUESTIONS
Note: In the followign questions (Q. No. 6 to 9), a statement of assertion followed
by a statement of reason is given. Choose the correct answer out of the following
choices:
Assertion and reagson both are correct statements and reason is correct explanation for

assertion.



b. Assertion and reason both are correct statements but reason is not correct explanation
for assertion.
Assertion is correct statement but reason is wrong statement.

d. Assertion and reason both are incorrect statements.

Qeé. Assertion : Electrolysis of NaCl solution gives chlorine at anode instead of O,.

Reason : Formation of oxygen at anode requires overvoltage. (Ans. a)
Q7. 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. (Ans. a)
Q8. Assertion : Current stops flowing when E_, = 0.
Reason : Equilibrium of the cell reaction is attained. (Ans. a)
Qo. Assertion : Copper sulphate can be stored in zinc vessel.

Reason : Zinc is less reactive than copper. (Ans. d)

SHORT ANSWER QUESTIONS

Q10. Why is it not possible to measure the single electrode potential?

Ql11. Why does zinc react with dilute sulphuric acid but copper does not?

QI12. Write Nernst equation for single electrode potential.

QI13. How is the molar conductivity of a weak electrolyte at infinite dilution determined?
Q14. Explain the function of salt bridge in an electrochemical cell.

Ql5. Draw a well labelled diagram of “Dry cell”. Give the reactions taking place at the
anode and the cathode.
Qle. What is corrosion? Give mechanism of rusting of iron.

Q17. Explain:-

a. Kohlrausch law b. Faraday’s first law of electrolysis.
QI8. What are primary cells, secondary cells and fuel cells? Explain one example of each.
QI19. Give the construction of a ‘lead battery’. Explain, giving reactions how it can be
recharged.

Q20. How do you explain with the help of a graph, the incrSease in the value of molar
conductivity with dilution in case of strong and weak electrolyte?
Q21. How much charg eis required for the following reduction?

1. 1 mol of Al** to Al 1i. 1 mol of Cu?* to Cu



Q22.

Q23.

Q24.

Q25.

A solution of CuSO, is is electrolysed for 10 minutes with a current of 1.5 amperes.

What is the mass of copper deposited at the cathode? (Molar mass of Cu = 63.5g mol)
A current of 4 ampere was passed for 1.5 hours through a solution of copper sulphate
when 3.2¢g of copper was deposited. Calculate the current efficiency.

The electrical resistance of a column of 0.05 M NaOH solution of diameter 1cm and
length 50cm is 5.55 x 10° ohm. Calculate its resistivity, conductivity and molar
conductivity.

If specific conductivity of N/50 KCI solution at 298 K is 0.002765 ohm' c¢cm and

resistance of a cell containing this solution is 100ohms, calculate the cell constant.



Assignments sheets No:-4 of Class 12" based on Surface Chemistry

subtopic:- Adsorption.

1. Differentoate between adsorption and absorption?

2. Physisorption is reversible while chemisorptions is irreversible.
Why?

3. Define sorption?

P

Write expression for adsorption of gases on solid in reference
to freundlich adsorption isotherm?

What is the effect of temperature on chemisorption?

Why is adsorpition always exothermic?

Write two applications of adsorption?

O NSO W

Why is a finely divides substance more effective as an
adsorbent?
9. Physisorption is multilayered while chemisorption s
monolayered?
10. In chemisorptions x/m initially increases and then decreases
with rise in temperature?
11. Why does physisorption decreases with increase of
temperature?
12. Give reason for the following NHs; gas absorbs more readily
than N, gas on the surface of charcoal?
13. Write the difference between physisorption and
chemisorptions with respect to the following :-
i) Specificity
ii) Temp. dependence
iii) Reversibility
iv)  Enthalpy change
14. What is occlusion?



15. Give two example of adsorption and absorption
phenomenon?



Assignments sheets No:-5 based on Catalysis, Colloids.

What do you understand by shape selective catalysis?
What is the role of diffusion in heterogeneous catalysis?
How will you prepare a colloidal solution of arsenic sulphide?

s w N e

Give one example each of multi-molecular and macro-
molecular colloids?

Differentiate between lyophilic and lyophobic colloids?
Mention two ways by which colloids can be prepared?

Name the catalysts which converts methanol to gasoline?

® N O WU

Name the catalyst and promoter in the Haber’s process for the

manufacture of ammonia?

9. Give one example of aerosol and gel?

10. What are the physical states of the dispersion medium and
dispersed phase in froth?

11. What are associated colloids?

12. What is CMC and Kraft Temp?

13. Write one difference between homogenous and
heterogeneous catalysts?

14. What are enzymes?

15. What is peptisation?



CHAPTER I: RELATIONS AND FUNCTIONS:

1 MARK QUESTIONS:
1. Check whether the relation R in the set {1,2,3} given by R={(1,2),(2,1)} is
transitive.
Find the number of all onto functions from the set {1, 2, 3............... , n} to itself.

If f(x) = x+7 and g(x) = x-7, x€ R ,find fog(7).

Let S= {a, b, ¢} find the total number of binary operation on S.

If the binary operation * on the set of integers Z, is defined by a*b = a+3b” then
find the value of 2*4.

6. Iff: R — R defined by f(x)= 3x+2 defined ff(x)].

nkh WD

2 MARK QUESTIONS:

7. Let A be the set of all students of boys school. Show that the relation R in A given by
R = {(a, b); a is sister of b } is the empty relation and R' = { (a, b) : the difference
between heights of a and b is less than 3 meters } is the universal relation.

8. Show that the relation R in the set Z of integers given by R = {(a, b): 2 divides a — b} is
an equivalence relation. Find the equivalence class [0].

9. Show that the number of equivalence relations in the set { 1,2, 3 } containing (1,2)
and (2, 1) is two.

10. Show that the relation ° is a factor of ‘ on the set N of all natural numbers is reflexive
and transitive but not symmetric.

11. Let f,g: R — R be defined as f(x) = | X | and g(x) = [x] , where [x] denotes the
greatest integer function less than or equals to x. Find fog ( ; yand gof (-2 ).

12.1ff: A » Band g: B = C are onto functions , then show that gof: A — C is also
onto.

13. If f(x) = % ,(x #1,—1), show that fo £~ is an identity function.

14. Show that the function f: R — R defined as f(x) =5 — 7x is an invertible function.
Also find its inverse.

(Ans. f71() = 55)

15. Let S= { 1,2,3,4} and * be an operation on S defines by a*b =r, where r is the least
non negative remainder when product is divided by 5 . prove that * is a binary operation

on S.




4 MARK QUESTIONS:

16.If Ry and R, are equivalence relations in a set A , show that R; N R, is also an
equivalence relation.

17. Let R be the relation on set A of ordered pairs of positive integers defined by ( x, y)
R ((u,v) if and only if xv = yu. Show that R is an equivalence relation.

18. Let A={1,2,3}. Then show that the number of relations containing ( 1, 2 ) and
(2, 3 ) which are reflexive and transitive but not symmetric is four.

19. Consider a functionf: [ 0, % ]— R given by f(x) =sinxand g: [ 0, %] — R given by

g(x) = cosx. Show that f and g are one one but f 0 g is not one one.

20. Show that the relation R defined by : (a,b) R (c,d) > a+d=D>b + c on the set N is an
equivalence relation.

21. If the function f: R - R is given by f(x) = "Zi and g: R — Ris given by g(x) =
2x -3, find fog and gof. s f ' =g .

22.LetY={n?:n € N} c N.Consider f: N - Y given by f(n) = n%. Show that fis
invertible. Find the inverse of f. ( Ans. f~'(n) = Vn)
23. Given the functions f(x) = sinx and g(x) = cosx are one one in [ 0, % ]. Prove that f +

. . T
glsnotoneonem[O,E].

24. Letf, g: R = R be two functions defined as f (x) = |x|+x.g(x)= |x| - X

V x € R. Then, find fog and gof.( Ans. (gof)(x)=0,Vx € R. (fog)(x)=[ 0,x=0
JL-4x,x<0

25. A binary operation * is defined onthe set X=R - { -1} byx *y=x+y+xy,

V x,y € X.Check whether * is commutative and associative. Find its identity element
and also find the inverse of each element of X.

(Ans. e =0 € X is an identity element for X. Inverse of x € X is ﬁ )

26. If N denote the set of all natural numbers and R be the relation on N X N defined by (
a,b)R(c,d),ifad(b+ c)=Dbc(a+ d). Then show that R is an equivalence relation.

Q27. Show that f:N — N , given by

x+1,if x is odd
x —1,if xiseven

f(x) = {



1s both one- one and onto.

Q28. Consider the binary operations * : R*R >R and 0:RxR - R defined as a*b

=|la — b| and aob =a for all a,b €R. Show that * is commutative but not associative ,0 is
associative but not commutative. Further , show that * is distributive over 0. Dose o
distribute over * ? justify your answer.

lifx>0
Q29. Let f: R — R be the signum function defined as f(x) =4 0if x =0 and
-1ifx<0
g : R— R be the greatest integer function given by g(x)= [x], where [x] is is the greatest
integer less than or equal to x. Does fog and gof coincide in [0,1]?

6 MARK QUESTIONS

30LetX={1,2,3,4,5,6,7,8,9 }.Let R; be arelation in X given by R; =
{(x,y):x—yisdivisible by 3} and R, be another relation on X given by R, =
{(x,y):{x,y}isasubsetof {1,4,7}or {x,y}isasubsetof {2,5,8} or
{x,y }isasubsetof {3,6,9 }.Show that R; = R,.

31. Let A=Q x Q. Let “*’ be a binary operation on A defined by : (a,b) * (c,d) =
(ac, ad+b) . Find 1) Identity element of (A,*) & i1) the invertible element of (A,*) ,
if exists.
32. Let * be a binary operation on Z be definedasa*b=a+b—-15forallab € Z
, then

1) Show that * is commutative and associative.

i1)  Find the identity element in (Z , *) .

ii1)  Find the inverse of an element in (Z , *) .

33. Let A=R X R and * be a binary operation on A definedas(a,b)*(c,d)=
(a+c,b+d). Show that * is commutative and associative. Find the identity
element for * on A. Also find the inverse element of every element (a,b ) € A.
34.0On R — {1}, a binary operation is defined * is defined asa * b=a + b — ab.
Prove that * is commutative and associative. Find the identity element for *. Also
prove that every element of R — {1} is invertible.

35.If f: R— {2} - R — {3} is defined by f(x) = % , where R is the set of real

numbers , then show that f is invertible and hence find the value of 1.

36. Let f:N->R be a function defined as f(x) = 4x*+12x+15 .Show that :N-> s,
where s is range of f ,is invertible. Find also the inverse of f.



CHAPTER: 2
INVERSE TRIGONOMETRIC FUNCTIONS

1 mark question:

1.
2
3
4.
5
6

7.

10.

11.
12.

13.

14.
15.
16.

17.

18.
19.

20

Write the principal value of tan™! 1 + cos™! (_71)

. Ifsin (sin‘1 % + cos™! x) = 1,then find the value of x.

. Write into simplest form : sin™! [VxV1 — x2 — x V1 —x |.

Prove that sec?(tan™! 2) + cosec?(cot™! 3) = 15.

\/%forx<—1

Simlify cot™!

. Write the principal value of tan~1v/3 —sec™1(-2).

. 2
Evaluate: tan™! {sm {cos 1\/;}}

Find the value of cos ((2cos™!x) + sin™' x) atx = %

Simlify : tan™? ——

Find the principal value of cos™! (cos 7?71)

2 marks questions:

Find the value of tan™! ( = ) — tan™! ( == )
y x+y
Ifa;,a;,as, .. .......,a, be an arithmetic progression with common difference d, then
evaluate the following expression
Evaluate:
-1 d -1 d
tan[tan ( ) + tan ( )+
1+ aq.az 1+ aj.az
_ d _ d

tan™? (—) v oo+ tan™? (—) 1.

1+ az.aa 1+ap—1.an

) . 13

Solve cos (tan ' x ) =sin ( cot ' Z)

T

4
Prove that tan™1 5 + tan™' 3 — cot™! -=z

Prove the following: cot™? (%) + cot™! (%) + cot™! (ﬂ) =0,

Z—X

(0<xy,yz,zx<1)

. 1 2a _11-b? _
Solve sin™! — + cos ! — = 2tan" ' x
1+a 1+b

—Q)Zﬂ

1.
Show that tan (E sin™ > 3

_11—x 1 —
Solve :tan"!— =-tan"'x;x > 0.
1+x 2

. Evaluate: tan {2 tan_l(g) + %}



a

21. Simplify : tan™! (b

4 marks questions:

22. Solve for x , if tan™! 2x + tan™! 3x = Z

+bx)
—ax

b
X <=

a

23.Solveforx ,tan ' (x+ 1)+ tan™ ! (x —1) = tan_1%

14 . 15 .
24. Prove that sin 1§+ sin 1§+ sin

1

65 2
12 13 156
25. Prove that cos ™' =+ sin™1= = sin™1=
13 5 65
26.Solve forx:tan 2 (x —1) + tan"'x + tan"!(x +1) = tan" ! 3x
_1 ( 6x—8x3 ) _ 1 ( ) _ 1 ) 1
27. Prove that tan (—1_12 = tan™" ( ——— ) = tan"" 2x ; 2x| < NG
1 5v2 1
28. Prove that 2tan™! -+ sec™! %— + 2tan”! 5=

29. Show that cos ( 2 tan~! % ) = sin ( 4tan~! § )

30. Find the value of x satisfying the equation: cos™? ( =

1—x2)_n
X T3

0

31. Solve the equation tan™1(

2x
1—x2

) + cot™? (

2

x2—1
1

32. Find the value of x , if sin™! 6x + sin™! 6v/3x = — %

33. Prove that 2sin™! g —

tan

117 _ =

31 4

35. Show that cot ™11+ cot ™12+ cot™13 =2

36. If sin[ cot ™1 ( x +

D=

37.1f (tan"tx )2+ (cot™lx)? =

2

) + tan~! (

, x>0

cos(tan"! x ), then find the value of x.

2
5% , then find the value of x.

.1, 4 . -1, 5 . 1,16 s
38. Prove that sin " ( c ) +sin " ( B ) +sin” ( = ) -

. 15 )
39. Solve sin ™! " + sin

112 _=m

2

40. Solve sin ™' (1-x)—2sin ' x==

41. Solve the equation sin [ 2 cos™! (cot( 2 tan™1x))] = 0.

42. Prove that :cot™! (

43. Prove that :tan™! (

45. Prove that tan™! (—

6 marks questions:

V1+sin x+vV1—sin x

CcoSsx

1+sinx

V1+sin x—V/1—sin x
v1+x—v1—x)
Vi+x+V1l—x

44. Iftan'x +tan 'y +tan"lz =

)-:-

)

, X €

os 1x

(05)

-1
— <
) \ﬁz =X

<1

3

;)

34. Show that tan™ 11 + tan™12 + tan~13 =2 (tan_ll + tan™! % + tan1=



. - . - T
46. Solve: sin ' x +sin ' 2x = 3

47. Solve : cos ' ( %)—cos'l(g)Zcos'l(%)—cos'l(é), | a | <1, | b |S1
48. Solve: sin ' x +sin ' (1 —=x)=cos " x

49. Prove that 2 tan "' (tan % tan( % - % )) =tan " (

sina cosf

sinf +cosa )
cosa +cosf -1 a 4
—]=2tan (tan; tanz)

50. Prove that cos ™! [

1+cosa.cosf

2 2
_ x 2x ,
1% = a , Prove that — + yb—z — = cosa = sin*a
a

51.If cos 1 X + cos
a ab



10.

11.

12.

13.

14.

15.

16.

17.

18.

CHAPTER 3 AND 4

MATRICES AND DETERMINANT

The sale figure of three car dealers during march 2015 showed that dealer A sold 6 deluxe, 4
premium and 5 standard cars, dealer B sold 8 deluxe, 3 premium and 4 standard cars, dealer C
sold 4 deluxe, 2 premium and 3 standard cars. Write 3 x 3 order matrices summarizing sales data
for March.

If a matrix has 14 elements, then what are the possible orders it can have? What if it has 17
elements?

2 4 1
IfA=|5 —6 2|, then find trace of A.
2 1 5
Construct a 2 X 3 matrix A=[aij] whose elements are given by
RN PP U RPN (el M 1 i = I _ i
(s (i = 2)) (i) a5 14+ 1 i ag={ ', s 7" 5 iviay = £

If A is a square matrix such that A> = I, then find the simplest value of (4 — I)3 + (A +1)3 —
7A.
Write the number of all possible matrices of order 2 x 2 with each entry 1,2 or 3.

-1 0 -1 1
If[2 1 3] <—1 1 0 )( 0 ) = A, the write the order of matrix A.

0 1 1/\-1
Ifz[g ;‘;]+[(1) {]=[170 g],thenﬁnd(x-y).

Solve the following matrix equation for x. (x 1) [_12 8]=O.

If matrix A=[_11 _11] and A? = kA, then write the the value of k.
2sinx 3
™

In the interval% < x < m, find the value of x for which the matrix 2 sin x

singular matrix.

x+1 x—-11_ 14 -1
If|x—3 +2l = |1 3|,thenﬁndthevalueofx.
5 3 8
IfA=12 0 1 |, the write the value of az,. A3,
1 5 =7
For what value of x, A=[2 (x;— D xz_xz] is a singular matrix?
4 a b+c
What is the value of (4 b c+al?
4 ¢ a+b

a—b b—c c—a
b—c c—a a-b»b
c—a a—b b-—c
For what value of k, the system of linear equations
x+y+z=22x+y—z=3;3x + 2y + kz = 4. Has a unique solution?
If A is a square matrix of order 3 such that |adjA| = 64, find the |A|.

Short Answer (2 marks)

Write the value of




19.

20.

21.

22.
23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

X sinf cos@
If|-sin0 —x 1 | = 8,then write the value of x.
cos 6 1 X

From the following matrix equation, find the value of x: [1 3] [x] = [2]

4 5112
x+y+z 9
Write the value of (x-y+z) from the following matrix | x+2z | = [5]
ytz 7
_12 3 _[-2 2
if2x +3y =[; S and3x+2r =" %] findXandY.

IfA=1[3 5],B=1[7 3]then find matrix C such that AC = BC.
_[0 07 16
If A [5 o] Find A'S.

cosaa Sina
—sina cosa
transpose of A.

IfA=[ ], find a satisfying 0 < a < % when A + AT = 21,; where AT is

If A and B are square matrix of same order and A is skew-symmetric, prove that B'AB is also
skew-symmetric.

ifA=LlL 3] then find the value of k, if [24] = k|A]|

1 0 2
IfA=|0 2 1] find A(adj A).
2 0 3
2 -1 3 -7 -9 10
Showthat[—s 3 1] is inverse of the matrix [—12 —-15 17].
-3 2 3 1 1 -1
Long Answer type type 1 (4 marks)
1 -3 1 -1 0 1 -1 -2 1
IfA=|0 2 -1|,B=|5 4 6landC=|1 -2 Zl;verifythat
2 1 3 2 1 1 2 -1 1
(i)  A(BC) = (AB)C (i) (A+B)C=AC+BC
iwa=[ 0 2=} 3] find k such that ka? = 54— 211
2 -1 -1 -8 -10
FindthematrixAsuchthat[l 0lA=|1 -2 =5 ]
-3 4 9 22 15
LetA=[(1) _42 g] andB=[g _42 ﬂverifythat(i)(A+B)t=At+Bt(ii)(2A)t=2At.

The co-operative store of a particular school has 10 dozen physics books, 8 dozen chemistry
books and 5 dozen mathematics books. Their selling prices are Rs. 45, 40 and 30 each
respectively. Find the total amount the store will receive by selling all books.

‘a b g b@=D
If A= 0 1] and a # 1prove by P.M.I that A" = [ a—1 ] for all natural number.
) 0 1
3
IfA=|S5| and B=[1 0 4] verifythat (AB) = B'A".
2

2 4 -1
Express [3 5 8 ] as the sum of a symmetric and a skew-symmetric matrix.
1 -2 1



38.

39.

40.

41.

42.

43.

44,
45.
46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

1 2 2
IfA=[2 1 2] prove that A> — 4A — 51 = 0. hence find A™".
2 21
Using elementary row transformation, find the inverse of each of the following matrices :

0l 2ol 4

X—y—z 2x 2x
Using properties of determinant prove that 2y y—zZ—x 2y =(x+y+2z)3
2z 2z Z—Xx—Yy
X x+y x+2y
Using properties of determinant prove that [x + 2y x x+y|=9y%(x +y).
x+y x+2y x

a -1 0
Iff(x)=|lax a —1|,using properties of determinants, find the value of f(2x) —
2
ax‘ ax a
fQ0.
cost t 1 o
Let f(t)=[2sint t 2t| then find lim;_, ft—z
sint t t

Find the area of triangle whose vertices are A(at?, 2at,), B(at?, 2at,) and C(at?, 2ats).
Find the equation of line containing points (1,2),(3,8).
Show that points (a+5,a-4),(a-2,a+3) and (a,a) do not lie on a straight line for any value of a.

IfA = [2 3] andB = [1 2],verify that adj(AB) = (adjB)(adj A).
1 4 3 4
4 -6 1
Find the adjoint of matrix A = [-1 -1 1 ] and verify that A(adjA) = (adjA)A = |A|l;.
-4 11 -1
LetA = [2 5] andB = [7 9 .verify that (AB)™ =B A"
2 1 3
Find the inverse of A=| 4 —1 o] and verify that A71A = AA™! = I5.
-7 2 1
3 -3 4
For the matrix A=|2 —3 4| show that A3 = A7
0 -1 1

Find the minor and cofactor of each entry of the first column of the matrix A and hence find the
value of determinant in each case :

1 -3 2

5207,

(i)A= ()A=l4 —1 z]
[0 1] 3 5 2

. . o . .11 21,04 7 10
Find the matrix X satisfying the matrix equation [2 3] X [3 5] = [ 0 1
Find the value of k, if area of a triangle is 4 sq. unit when its vertices are (k ,0), (4, 0),(0,2).
x—2 2x-—3 3x—4
x—4 2x—9 3x-16
x—8 2x—27 3x—64
Prove that the product of matrix (in any order) [

[ cos®®  cos@sin®
cosPsin® sin@

Solve the equation =0

cos?0 cosOsinf

) ) and
cosBsinf sin6



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

is a null matrix, where 8 and @ dif fer by an odd multiple of %

1 0 2
IfA=[0 2 1],andA3 —6A% +7A+KI; = 0, find k.
2 0 3
A coaching institute of mathematics (subjects) conducts classes in two batches I and II and fees

for rich and poor children are different. In batch I, it has 20 poor and 5 rich children and total
monthly collection is Rs.9000, whereas in batch II, it has 5 poor and 25 rich children and total
monthly collection is Rs. 26000. Using matrix method, find monthly fees paid by each child of
two types.

Long Answer type II (6 marks)

A total amount of Rs.7000 is deposited in three different saving bank accounts with annual

. 1 . .
interest rates 5%, 8% and 8 5 % respectively. The total annual interest from these three accounts

is Rs.550. Equal amounts have been deposited in the 5% and 8% savings accounts. Find the
amount deposited in each of the three accounts, with the helps of matrices.

[—4 4 4 1 -1 1
GiventhatA=|-7 1 3|and B=|1 -2 -2|find AB. Use this result to solve the
[ 5 -3 -1 2 1 3
following system of linear equations :x-2y+z=4; x-2y-2z=9; 2x+y+3z=1.
-1 2 5
Find A'ifA=]|2 -3 1] and hence, solve the system of linear equations :
-1 1 1

-X+2y+57=2; 2x-3y+z=15; -x +y +z=-3
Using elementary row transformation, find the inverse of each of the following matrices :

2 3 =3 2 0 -1
(i)[—l -2 2 ](ii) [5 1 0 ]
1 -1 0 1 3

1
(b +¢)? ba ca
Using properties of determinants, prove that| ab (c +a)? cb = 2abc(a+ b +
ac bc (a + b)?
c)3
1 1 1
Ina AABC,if| 1+sinA 1+sinB 1+ sinc |=0, then prove that AABC is an
sinA+sin?A sinB +sin?B  sinB + sin’B

isosceles triangle.
p b c
a q c¢
a b r
Solve the following system of equations using matrix method :

1 1,1 2 3 4 2,1 2

;—;-l';: 5 ,;+;—;= -7 ;;+;—;= -3

In a survey of 20 richest persons of three residential society A, B, C it is found that in society A,5

believe in honesty, 10 in hard work, 5 in unfair means while in B, 5 in honesty, 8 in hard work, 7

If = 0, find the value of p%l+i+rr:,p¢a,q¢b,r¢c.

q—b

in unfair means and in C, 6 in honesty, 8§ in hard work, 6 in unfair means. If the per day income of
20 richest persons of society A ,B, C are Rs.32500, 30500,Rs.31000 respectively, then find the
per day income of each type of people by matrix method.

a. Which type of people has more per day income?



(2*+27)2 (2*—=27%)% 1
68. Using properties of determinants, prove that[(3* + 37*)? (3* —=37%)?2 1|/ =0
(4*+47%)?2 (4*-477)? 1
69. The management committee of a residential colony decided to award some of its members (say x)
for honesty, some (say y) for helping others and some others (say z) for supervising the workers
to keep the colony neat and clean. The sum of all awardees is 12. Three times the sum of
awardees for cooperation and supervision added to two times the number of awardees for honesty
is 33. If the sum of the number of awardees for honesty and supervision is twice the number of
awardees for helping others using matrix method, find the number of awardees of each category.
Apart from these values, namely honesty, cooperation and supervision, suggest one more value
which the management of the colony must include for awards.
yz—x% zx—y* xy-—z?
70. Prove that |xz — y? yx —z? yz — x?|[is divisible by (x+y+z) and hence find the quotient.
xy—z2 yz—x% xz-y?
(a+D(@+2) a+2 1
71. Using properties of determinants, prove that [(a + 3)(a+2) a+3 1| =-2.
(a+3)(a+4) a+4 1
1 0 2
0 2 1],andA3 —6A%> +7A+KI; = 0, find k.
2 0 3

72. If A=




Limits, continuitiv and Differentation

SEC-A

Each question carry 1 marks

AR e

11.
12.
13.

14.

15.
16.

17.
18.

Find the differentiation of tan(2x + b) w.r.t. x.
If x = sintand y = cost, then find Z—z att = %.
FindZ—i’ ifx+y=xy.

Find f'(1), if f(x) = tan™ ! x.

Differentiate log (1—2x).

Differentiate tan x w.r.t. x2.

SIN2Y whenx # 0
Find the value of k for which f(x) = { 5x is continuous at x = 0.
k,whenx =0

eax _ bx

Find the value of f(0) so that the function f(x) = is continuous at x = 0.
Show that the function f(x) = |x| + |x — 1] is continuous for all x € R.

. Give an example of a function which is continuous but not differentiable at at least

two points.
Differentiate sin®( x%) w.r.t x°

. . (3x=7)
Differentiate 73 w.r.t X

Determine the value of k for which the function

2_
(x+3) 3’ X£3
x— 3

F(x) =
K , x=3at x =3

Determine the value of p for which the function

Continuous at x =0
Write the derivative of f(x) = [x] at x = 3/2.
Is the function f(x) = sec x derivable at x = /2 ?

Differentiate VeV* w.r.tx
Differentiate x%a* w.r.tx



19. If f(x) =log(logx ), find f'(e)
20. 1f y=+/acs ' find 2
SEC-B

Every Questions carry 2 marks:

21. Prove that the function f given by f(x) = |x —5|,x € R is not differentiable at

x=05
22. Differentiate tan™! (M)
sSin x

23. If(x? + y%)? = xy, ﬁnd%.
24. 1If x = a (20 —sin26) andy = a (1 — cos 20), find Z—z when 0 = %
25. Determine the value of ‘k’ for which the following function is continuous at x = 3:
(x+3)2-36 + 3
f(x)z{ -3 X7
k ,x =3
26. Find the value of ‘c’ in Rolle’s theorem for the function f(x) = x> — 3x in [—V/3, 0]
<4l i —1(x —x71
27. Find: ——cos (x+x_1).
28. Find the relationship between ‘a’ and ‘b’ so that the function ‘f’ defined by
B {ax+1,ifx§3
fe)= bx +3,if x >3
29. Find the points of discontinuity of
2x +3 if <2

F(x) =

with respect to x.

1s continuous at x = 3

2x —31f x>2

30. Find f*(x) at x=1,y=% if sin®x +cosxy =k

1 6adT —9x2) L 1
31.If sin (6x 1 9x),3\/§<x<3\/§
32. Show that the function f defined by f(x) = Ix -2I is continuous at x =2

but not derivable at x =2.

_ -1 5a dy 3a 2a
= =7 — +
33.If y=tan ez Prove that I Trorr atran
T oy . dy d
34. Use implicit differentiation to verify that % .ﬁ = 1 when
x3 + y3 = 3axy
sinx?

35. Find the second order derivatives of e w.r.t X

36. Ify=cotx, findy " at x =mn/4

37. Verify Rolle’s theorem for the function and the point(s) in the interval
Where derivatives vanishes f(x)=x*+2on[-2,2]

38. Differentiate sin™! ( 3x — 4x3)



39.Ifx =at’ ,y=2at, find y,
40. Differentiate log( 1 +0) w.r.t sin~10

SEC-C

Each question carry 4marks

d? d
41.If y = 3e?* +2e3%, prove thatdx—}zl — 5%-&- 6y = 0.

3

1-sin”x . T
3cos?x lf X< 2
42. Find the value of p and q for which f(x) = p if x = % if f(x) is continuous
|
q(1—sinx) . T
(r—2x)2 lf x> 2
Y
at x=—
2
1—cos 4x .
43, Find the value of k so that f(x) = { 8;;2 L; X7 g, if f(x) is continuous at X:%
if x =

44. Find all the point of discontinuity, where f is defined as
|x| + 3 if x <-3
f(X)={ —2x if-3<x<3.
6x + 2 x =3
45. 1f x¥ + y* = ab, find Z—z.
46.If e¥ (x + y) = 1, then show that oy _ (d—y)z.

dx? dx

. . VitxZ—1 (2
47. Differentiate to tan_l( +;C )w. r. t sin 1( al

1+x2

), when x# 0.

2
48. If xcos (a + y) = cosy, then prove that Z—z = W Hence, show that
. d%y . dy
sina—— + sin 2(a + y)E =0.
2
49.If x = sint and y = sin pt, then prove that (1 — x?) Zx—g — xi—z +p?=0.

50. Find the value of a and b, if the function defined by

2
f)=f(x) = {x + :Z); ::__ CZL’ i i 1is differentiable at x=1.

2
51. If y = sin(sin x), prove thatzx—}zl + tanx Z—Z + vy cos?x = 0.
52. Differentiatex®™ * + (sin x)°°S * with respect to x.

2
53.If y = 2 cos (log x) + 3 sin (log x), prove thatx? Zx—z + xi—z +y=0.

54. If x = a sin 2t (1+cos2t) and y = bcos2t (1-cos2t), ﬁndj—z att Z%.

55. If x = a sin 2t (1+cos2t) and y = fcos2t (1-cos2t), show that % = g tan t.

56. Find the derivative of the following function f(x) w.r.t. x, at x = 1:



57.

58.
59.
60.

61.

62

63.

64.
65.
66.
67.
68.

69.
70.
71.
72.
73.
74.
75.

76.
77.

78.
79.

80.

_ . 1+x
cos™! [sm ’Tl + x*.

Find the value ofj—i atf = %, if x=ae?(sin 6 — cos 0) and yae?(sin 0
2

If y=Pe® + Qeb*, show thatjx—}zl —(a+Db) Z—z + aby = 0.

If x = a sin 2t (1+cos2t) and y = bcos2t (1-cos2t), show that at t =%,

If x = cos t (3-2 cos?t)and y = sin t (3—2 sin?t), find the value ofi—i

_(1+log )2

dy
X =¥ —X =
Ify e , prove that . Tog ¥

continuous at x = 0.

2
If x = acos36 and y = asin36, then find the value Ofix_}; at@ = %.

- dy log x
IfxY = e*™7, prove that — =——"—.
> P dx (1+log x)2

i 2
If x sin (a+y) +sinacos (a+y)=0, prove that% _sin(a+y)

— — d
Ifx=\/aSln t,yZ\/aCOS t,showthatéz—%
Vi4+x2-1
X

sin a

Differentiatetan™? [ ]with respect to x.

. . d?x d?
Ifx=a(cost+tsmt)andyza(smt—tcost),O<t<§, find—., ==~

dt?’ dt?

2
If y=(tan™! x)?, show that(x? + 1)? Zx_z +2x(x% + 1) Z_i’ -9

Ifx=a(cost+lo tanﬁ) =asint ﬁnd& and&
glang). y ’ dt?2 dx?’

— dy log x
y = X y —
If x e*™, show that ax [log (re)T2
1 d? d
If x = tan (Zlogy), show that (1 + x?) dx_;; + (2x—a) —z = 0.

+ cos 0).

dy b

dx a’
T
att=-—.
4

. . . . a1 (2°T13
. Differentiate the following with respect to x: sin (1+ (36)x).
. . Vithx—vizkx Vl_l"“if_1Sx<0.
Find the value of k, for whichf (x) =¢ , 7
— ifo<x<1

d%y
and—.
dx?

Ify=e®sin" ¥ _1 < x < 1, then show that (1 ) D g2y

dx? dx
.
, find e
If y=cosec™! x,x > 1, then show that
2 1y4Yy 2\ _
x(x%—1) 7t (2x=—1) = 0.

g (3x+4V1x2
If y=cos (—5 )

2
If sin y = xsin (a + y), prove thatZ—z —sin”(aty)

If (cosx)” = (siny)*, find Z—z.

sin a

2
If y=e*(sinx + cos x), then show that Zx—}zl -2 3—1 + 2y =0.

If f (x) defined by the following, is continuous at x = 0, find the values of ‘a’, ‘b’



sin (a+1)x+sin x

. Jifx <0
and ‘¢’. f(x)=1{ € ,ifx =0
Va+bxZ—x .
% , ifx > 0.
.1 |5x+12V1—«? dy
81. If y=sin [—13 ],ﬁnddx.

82.Ifx=a (cos 6 + logtan 2) and y = a sin 0, find the value on—z at

NE



WORK SHEET 2 B
Chap 11- Biotechnology Principles and Processes

1. Technique associated with DNA amplification is

1. RFLP
2. DNA fingerprinting
3. PCR

4. Southern Blotting
2. Production of large scale recombinant products can be done in

1. Autoclave

2. Bioreactors

3. Thermocycler

4. Tissue culture labs

3. Which of the following is correct sequence of process of recombinant DNA
technology-

1. Isolation of DNA

Isolation of desired DNA fragment.

Fragmentation of DNA by restriction endonuclease.
Transferring of into host

Ligation of DNA fragment into vector

o o~ WD

Culturing in host cell to get desired product.

3. Step i, iii, ii, v, iv and vi
4. Stepi, ii, iii, iv, v.and vi

4. Restriction enzymes belongs to a larger class of enzymes called

1. Chitinase
2. Nucleases
3. Glcucatase
4. Protease

5. Which of the following is used as selectable marker?

1. Ampicillin resistance gene
2. Plasmid resistance gene

3. Salmonella resistance gene
4. Penicillin resistance gene

6. What would be the molar concentration of human DNA in a human cell?

7. Using a single template molecule, how many DNA molecules are generated after 10
cycles of amplification in PCR?

8. Inthe vector and DNA fragments are generated using the same restriction enzyme,
how can self ligation be prevented?



10.

11.

12.

13.

14.

15.

Besides better aeration and mixing properties, what other advantages do stirred tank
bioreactors have over shake flasks?

Following is the sequence of nucleotide in two strands of DNA. Observe the strands
and answer the preceding

questions. 5'-GAATTC-3',3'-CTTAAG-5'5"-GAATTC-3',3'-CTTAAG-5' (i) Name
the special term used for such an arrangement of nucleotide.

(i) Name the special type of enzymes which work / function at this specific points.
(iii) Name the enzyme, that cut DNA between GA sequence.

From what you have learnt, can you tell whether enzymes are bigger or DNA is
bigger in molecular size? How did you know?

Mention the number of primers required in each cycle of polymerase chain reaction
(PCR). Write the role of primers and DNA polymerase in PCR.

What are bacteriophage vectors? Name the two phage vectors that are commonly
used.

A recombinant DNA is formed when sticky ends of vector DNA and foreign DNA join.
Explain how the sticky ends are formed and get joined?

1. Name the organism in which the vector shown is inserted to get the copies of
the desired gene.

2. Mention the area labelled in the vector responsible for controlling the copy
number of the inserted gene.

3. Name and explain the role of a selectable marker in the vector shown.
[ Cul Wam




WORKSHEET 3

CHAP 12: Biotechnology and its Applications
MCQs

1) The genes crylAb and cryllAb produce toxins against and , respectively.
(a) cotton bollworms, com borer

(b) nematode, cotton bollworm

(c) com borer, cotton bollworm

(d) com borer, nematodes

2) 2. Which among the following is based on antigen-antibody interaction?
(@) PCR

(b) Electrophoresis

(c) ELISA

(d) All of these.

3) 3. Which among the following is not allowed to take place in the case of RNA interference
employed in making tobacco plants resistant to the nematode, Meloidegyne incognitia?

(a) Transcription of mMRNA

(b) Translation of MRNA

(c) Replication of DNA

(d) Maturation of hn RNA.

4) 4. Night blindness can be prevented by use of
(a) golden rice

(b) transgenic tomato

(c) transgenic maize

(d) Bt brinjal.

5) 5. The T; plasmid used for producing transgenic plants is found in
(a) Azotobacter

(b) Rhizobium

(c) Azospirillum

(d) Agrobacterium

6) The first clinical application of gene therapy over a 4 year old girl was for
a. Adenosine deaminase deficiency
b. Adenosine deficiency
c. Growth deficiency
d. Adenine deficiency

7) RNA interference helps in
a. Cell proliferation
b. Micropropagation
c. Cell defence
d. Cell differentiation




































































mailto:alice@gmail.com
mailto:charles@yahoo.com
mailto:angel@gmail.com
mailto:jasmine@yahoo.com
mailto:raj@gmail.com
mailto:jette@gmail.com









































































