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PHYSICS

ELECTRIC CHARGES AND FIELDS

Choose the correct options for the following questions:
Q1. A force of 4N is acting between two charges in air. If the space between them is completely filled with glass
(relative permittivity = 8), then the new force will be

(a) 2N (b)SN (c) 0.5N (d) 0.2N
Q2. A charge q is placed at the centre of the line joining two equal charges Q. The system of three charges will be in
equilibrium if q is equal to

(a) Q2 (b)—Q/4 (c) Q12 (d) Q/4
Q3. Two point charges Q and -3Q are placed some distance apart. If the electric field at the location of Q is E, the field
at the location of -3Q is

@ E (b) -E (c)E/3 (d)-E/3
Q4. An electric dipole when placed in a uniform electric field will have minimum potential energy, if the angle between
dipole moment and electric field is

(a) Zero (b) 1t/ 2 (c) /3 (d Tt
QS. An electric dipole consists of two opposite charges of magnitude 1nuC separated by a distance of 2cm. The dipole is
placed in an electric filed 10-5 V/m. The maximum torque

(a) 10° Nm (b) 2 x10"° Nm ()3 x10° N (d) 4x10° Nm
Q6. An infinite line of charge has a linear charge density of 10 -7 C/m. What will be the magnitude of the force acting
on an alpha particle placed at a distance of 4 cm from the line of charge?

(a) 144 x 105N (b) 7.2 x 105N (c) 4.5 x10°N (d)9x10*N
Q7. The angle between the electric lines of force and the equipotential surface is

(@) 0’ (b) 90° (c) 180° (d)45°
Q8. A Sphere conductor of radius 10cm has a charge 3.2 x10-7C distributed uniformly. What is the magnitude of electric
field at a point 15 cm from the centre of the sphere?

(2)1.28x10*N/C (b) 1.28x10°N/C (c) 1.28x10°N/C (d) 1.28x10’N/C
Q9. Two-point charges A and B having charges + Q and -Q respectively, are placed at a distance apart and the force
acting between them is F. If 25% charge on A is transferred to B, then the force between the charges becomes

(a)4F/3 (b) F (c) 9F/16 (d)16F/9
Q10. A hemisphere is uniformly charged positively. The electric field at a point on a diameter away from the centre is
directed

(a) perpendicular to the diameter (b) parallel to the diameter

(c) at an angle tilted towards the diameter (d) at an angle tilted away from the diameter.

Q11. The Electric field at a point is

(a) always continuous. (b) continuous if there is no charge at that point.
(c) discontinuous only if there is a negative charge at that point.

(d) discontinuous if there is a charge at that point.
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Q12. A uniform electric field E=2X10° N/C is acting along the positive x axis. The flux in (NC'm? ) of this field through

a square of 10cm on a side whose plane is parallel to the y-z plane is

(a) 20 (b) 30 (c) 10 (d) 40
Q13. A metal cube of side 5cm is charged with 6 pC. The surface charge density of the cube is

(a) 0.125x10°*Cm™ (b)0.25x10°Cm™

(c)4x10°Cm™ (d)0.4x10°Cm™

Q14. The electric field due to a short electric dipole at a large distance (r) from centre of dipole on the equatorial plane
varies with distance as

(@r (b) 1/r (c) 1/ (d) 1/r2
Q15. A vertical electric field of magnitude 4.9x105N/C just prevents a water droplet of mass 0.1 g from falling .The
value of charge on the droplet will be

(a)1.6 x10° C (b) 2.0x10°C (c)3.2x107 C (d) 0.5x 10°C
Q16. For a uniformly charged ring of radius R, the electric field on its axis has the largest magnitude at a distance h

from the centre . Then the value of h is
(@R (b) RN2 (© R (d) RV2

Q17. An electric dipole is placed at an angle of 30° with an electric field of intensity 2x10° N/C. It experiences a torque
equal to 4 N m. Calculate the magnitude of charge on the dipole, if the dipole length is 2 cm.

(a) 6 mC (b) 4 mC (¢) 2mC (d) 8 mC
Q18. A spherical conductor of radius 10 cm has a charge of 3.2 x 10”7 C distributed uniformly. That is the magnitude of
electric field at a point 15 cm from the centre of the sphere?

(a) 1.28x10° N/C (b) 1.28x107 N/C

(c) 1.28x10° N/C (d)1.28x10" N/C
Q19. Two uniformly charged spherical conductors A and B of radii 5 mm and 10 mm are separated by a distance of 2
cm. If the spheres are connected by a conducting wire, then in equilibrium condition, the ratio of the magnitudes of the
electric fields at the surface of the sphere A and B will be :

(a)1:2 b)2:1 (©)1:1 d1:4
Q20. Sixty four conducting drops each of radius 0.02 m and each carrying a charge of 5 pC are combined to form a
bigger drop. The ratio of surface density of bigger drop to the smaller drop will be :

(a)l1:4 ®4:1 (©)1:8 (d8:1
Q21. An electron falls from rest through a vertical distance h in a uniform and vertically upward directed electric field
E. The direction of electric field is now reversed, keeping its magnitude the same. A proton is allowed to fall from rest
in it through the same vertical distance h. The time of fall of the electron, in comparison to the time of fall of the proton
is

(a) Smaller (b) 5 times greater (c) 10 times greater (d)equal
Q22. Two identical conducting spheres P and S with charge Q on each, repel each other with a force 16 N. A third
identical uncharged conducting sphere R is successively brought in contact with the two spheres. The new force of
repulsion between P and S

(a) 1N (b) 6N (c)12N (d)4N
Q23. A uniform electric field E=2X103 N/C is acting along the positive x axis. The flux in (NC'm?) of this field through

a square of 10cm on a side whose plane is parallel to the y-z plane is
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(a) 20 (b) 30 (c) 10 (d) 40
Q24. An electric dipole having a dipole moment of 4 x 10° C m is placed in a uniform electric field such that the dipole
is in stable equilibrium. If the magnitude of the electric 7 field is 3 x 103 N/C, what is the work done in rotating the dipole
to a position of unstable equilibrium?

(a) zero (b) 1.2 x10°57J ()24 x10°) (d)-12x10°7J
Q25. An electric dipole consists of two opposite charges of magnitude 1uC separated by a distance of 2cm. The dipole

is placed in an electric filed 10 V/m. The maximum torque
(a) 10° Nm (b) 2 x10* Nm (¢)3x10°N (d) 4x10° Nm

ASSERTION AND REASON BASED QUESTIONS
Directions: In the following questions, a statement of assertion is followed by a statement of reason. Mark the correct
choice as:
(a)Both Assertion and Reason are correct and the Reason is a correct explanation of the Assertion.
(b)Both Assertion and Reason are correct but Reason is not a correct explanation of the Assertion.
(c)Assertion is correct, Reason is incorrect
(d)Both Assertion and Reason are correct

Q26. Assertion: No two electric lines of force can intersect each other.
Reason: Tangent at any point of electric line of force gives the direction of electric field
Q27. Assertion: Coulombs law of force is applicable for point charges at rest.
Reason: Coulombs law is a central force.
Q28. Assertion: Electric charge is quantized.
Reason: Charging is because of transfer of an integral number of protons or electrons.
Q29. Assertion: If there exists coulomb attraction between two bodies, both of them may not be charged.
Reason: In coulomb attraction two bodies are oppositely charged
Q30. Assertion: Surface charge density of an irregularly shaped conductor is non uniform
Reason: Surface density defined as charge per unit area
CASE BASED QUESTIONS
Read the given case carefully and answer the following questions
During a science exhibition, a student rubbed a glass rod with a silk cloth and brought it near a small pith ball
suspended by an insulating thread. The pith ball moved towards the glass rod and after touching it, moved away. Later,
when the same glass rod was brought near another charged rod, repulsion was observed. The student concluded that
electric charges exert forces on each other even without physical contact and the region around a charge where its
influence can be felt is called an electric field.
(a) What type of charge is acquired by the glass rod after rubbing with silk?
(b) Why does the pith ball first get attracted and then repelled?
(c) State Coulomb’s law for two point charges.
(d) Define electric field and write its SI unit.
(e) How does the electric force between two charges change if the distance between them is doubled?

PREVIOUS YEARS QUESTIONS
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Q32.Two metal spheres ( radii a and b) are very far apart but are connected by a wire. Their combine charge Q
What is the charge on each and their absolute potential?

Q33. Two protons are released when they are 2x10 *m apart . Find their speeds when they are 5x10 '*m
apart.Mass of proton= 1.67x10 *"kg.

Q34. Three charges each are placed at the vertices of an equilateral triangle of side a find the work done to
displace the charges to the vertices of an equilateral triangle of side a/2.

Q35. Use Gauss' law to obtain an expression for the electric field due to an infinitely long thin straight
wire with uniform linear charge density.

Q36. A thin spherical shell of radius R has a uniform surface charge density . Using Gauss' law, deduce
an expression for electric field (i) outside and (ii) inside the shell.

Q37. Two long straight thin wires AB and CD have linear charge densities 10 micro ¢/m and -20 micro
¢/m , respectively. They are kept parallel to each other at a distance 1 m . Find magnitude and direction

of the net electric field at a point midway between them.

ELECTROSTATIC POTENTIAL AND CAPACITANCE

Choose the correct options for the following questions:
Q1. If voltage applied on a capacitor is increased from V to 2V, choose the correct conclusion.
(a) Q remains the same, C is doubled (b) Q is doubled, C doubled
(¢) C remains same, Q doubled (d) Both Q and C remain same
Q2. A parallel plate capacitor is charged. If the plates are pulled apart
(a) The capacitance increases (b) The potential differences increase
(c) The total charge increases (d) The charge & potential difference remain the same
Q3. Which of the following is an example of a molecule whose centre of mass of positive and negative charges

coincide each other?

()CO, (b) CO (c) CH,OH (d) NH,
Q4. What is the angle between electric field and equipotential surface?

(a)90° always (b)0° always (c)0°to 90° (d)0° to 180°
Q5. If we carry a charge once around an equipotential path, then work done by the charge is:

(a) Infinity (b) Positive (c) Negative (d) Zero
Q6. Capacitor of a spherical capacitor may depend upon

(a) radius of capacitor (b)dielectric medium

(c)applied potential difference (d)both (a) and (b)

Q7. An electron is accelerated from rest through a potential difference V. Its final speed is proportional to:

(a) V (b) V/2 ©) V ) 1V
Q8. Capacitors A and B are identical. Capacitor A is charged so it stores 4 J of energy and capacitor B is uncharged.
The capacitors are then connected in parallel. The total stored energy in the capacitors is now:

(@) 161] (b)81J (c)41] (d)217J

QY.If both the plate area and the plate separation of a parallel-plate capacitor are doubled, the capacitance is:
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(a) doubled (b) halved (c) unchanged (d) tripled
Q10. An electric dipole of dipole moment p is placed in a uniform electric field of strength E in a direction
perpendicular to the field. The work done in rotating the dipole by an angle 900 without acceleration in a plane
perpendicular to the field is:

(a) pE (b) pE (c)Zero (d) -2pE
Q11. A small metallic ball having charge q is placed inside an insulated box. The insulated box is then placed inside a
metallic box. The net charge enclosed inside the metallic box is:

(a)Zero (b)q (©)—q (d) 29
Q12.In a parallel plate capacitor, the capacity increases if

(a) area of the plate is decreased. (b) distance between the plates increases.

(c) area of the plate is increased. (d) dielectric constantly decreases.
Q13. A point P lies at a distance x from the mid point of an electric dipole on its axis. The electric potential at point P
is proportional to

(a)l/x? (b)1/x3 (c)1/x (d) 1/x'2
Q14. If the electric potential on the axis of an electric dipole at a distance r from its centre is V, then its potential at a
point at the same distance on its equatorial line will be

(a)2Vv (b) -V (c)V/2 (d) Zero
Q15. A+3.0 nC charge Q is initially at a distance of r; = 10 cm from a + 5.0 nC charge q fixed at the origin. The charge
Q is moved away from q to a new position at r, = 15 cm. in this process work done by the field is

(a) 1.29x 10°7J (b)3.6x10°7J (c)-45x107]J (d)4.5x1077]
Q16. A variable capacitor is connected to a 200 V battery. If its capacitance is changed from 2 pF to X pF, then the

decrease in energy of the capacitor is 0.02 J. the value of X is

(a) 1uF (b) 2 uF (c)3 uF (d)4 pF
Q17. Three capacitors 2 puF, 3 uF and 6 uF are joined in series with each other. The equivalent capacitance is
(a) Y2 uF (b)1 pF (c)2 uF (d)11 pF
Q18. The work done in moving a unit positive test charge over a closed path in an electric field is _

(a) Always 1 (b)Infinite (c) Zero (d) Negative
Q19. Consider a uniform electric field in the z-direction. The potential is a constant

(a) for any x for a given z (b) for any y for a given z

(c) on the x-y plane for a given z (d) all of these

Q20. Two charges 14 uC and -4 pC are placed at (-12 cm, 0,0) and (12 c¢m, 0,0) in an external electric field E = (B/r?),
where B = 1.2 x 10° N/cm? and r is in metres. The electrostatic potential energy of the configuration is
(@)97.91] (b) 102.17J (c)2.11] (d)-97.97J
Q21 In a certain region of 0.1 cubic metre of space electric potential is found to be 5V throughout . What is the electric
field in this region ?
(2)0.5 V/m (b)2 V/m (c)0V/m (d)0.02 V/m
Q22. thin metal sheet is placed in the middle of a parallel plate capacitor. What will be the effect on its capacitance ?
(a)gets doubled (b)no effect (c)halved (d)becomes three times
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Q23. Three capacitors of 3 ,3 and 6 micro farad are connected in series to a 10V source. The charge on the 3 micro
farad capacitor is
(a)5 nC (b)12 pC (c)15pnC ()10 pC
Q24. Two charges of same nature and magnitude +q are kept fixed at points X inside a uniform electric field. Now to

shift the charges, Rahul used a path X — Y — Z (shown as ‘R’ in the diagram) and Amol used a different path of

direct X — Z (shown as ‘A’ in the diagram). Find the ratio of their work done to move the charge from X to Y.

Y.(2.3) ?
IR - E
(2,0) z-—ﬁl X (6,0)

(a) 2:1 (b) 1:2 ©13 () 1:1

Q2S5. Find the total energy stored in the capacitors in the given network.
2 uF
F E (¢ B
N' -
1 uF
6V — :: 2 uF
I uF
I
A B L C
2 uF
(a)3.6x107°7J (b) 3.6 x10°7J (c)7.2x10°7J (d) 7.2 x10 ]

ASSERTION AND REASON BASED QUESTIONS

Directions: In the following questions, a statement of assertion is followed by a statement of reason. Mark the correct
choice as:
(a)Both Assertion and Reason are correct and the Reason is a correct explanation of the Assertion.
(b)Both Assertion and Reason are correct but Reason is not a correct explanation of the Assertion.
(c)Assertion is correct, Reason is incorrect
(d)Both Assertion and Reason are correct
Q26. Assertion : A parallel plate capacitor is connected across battery through a key. A dielectric slab of dielectric
constant K is introduced between the plates. The energy which is stored becomes K times.

Reason : The surface density of charge on the plate remains constant or unchanged.
Q27.Assertion: A spherical equipotential surface is not possible for a point charge.

Reason: A spherical equipotential surface is not possible inside a spherical capacitor.
Q28.Assertion: The equatorial plane of a dipole is an equipotential surface.

Reason: The electric potential at any point on equatorial plane is zero.

Q29.Assertion: Electric potential and electric potential energy are different quantities.
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Reason: For a system of positive test charge and point charge electric potential energy = electric potential.
Q30.Assertion: Two equipotential surfaces cannot intersect each other.
Reason: Two equipotential surfaces are parallel to each other

CASE BASED QUESTIONS
Read the given case carefully and answer the following questions
An arrangement of two conductors separated by an insulating medium can be used to store electric charge and electric

energy. Such a system is called a capacitor. The more charge a capacitor can store, the greater is its capacitance.
Usually, a capacitor consists of two conductors having equal and opposite charge +Q and -Q. Hence, there is a
potential difference V between them. By the capacitance of a capacitor, we mean the ratio of the charge Q to the
potential difference V. By the charge on a capacitor we mean only the charge Q on the positive plate. Total charge of
the capacitor is zero. The capacitance of a capacitor is a constant and depends on geometric factors, such as the shapes,
sizes and relative positions of the two conductors, and the nature of the medium between them. The unit of capacitance
is farad (F), but the more convenient units are uF and pF. A commonly used capacitor consists of two long strips or
metal foils, separated by two long strips of dielectrics, rolled up into a small cylinder. Common dielectric materials are
plastics (such as polyesters and polycarbonates) and aluminium oxide. Capacitors are widely used in radio, television,

computer, and other electric circuits.

Dielectric

1.A parallel plate capacitor C has a charge Q . The actual charge on its plates are
(@) Q.Q (b) Q/2,Q/2 (©)Q.,Q (d) Q2,-Q/2
2.A parallel plate capacitor is charged. If the plates are pulled apart .
(a) the capacitance increases (b) the potential difference increases
(c) the total charge increases (d) the charge & potential difference remains same

3.Three capacitors of 2 , 3 & 6 puF are connected in series to a 10 V source. The charge on the 3 pF capacitor is

(a) 5pC (b) 10pC (c) 12pC (d) 15pC
4.1f n capacitors each of capacitance C are connected in series, then the equivalent capacitance of the combination is
(a) NC (b)n*C (¢) C/n (d) C/n2

PREVIOUS YEARS QUESTIONS

Q32. Two charges, ql, a negative source charge, and g2, a test charge. The test charge q2 is initially positive
and then changed into a negative charge of the same magnitude.

(a) Will the potential at the position of charge q2 due to the source charge q1 (i) remain the same,
(ii) increase or (iii) decrease?

(b) Will the potential energy of the q1 & g2 charge system (i) remain the same, (ii) increase
(iii) decrease? Give an explanation in each case.

Q33. A small ball is suspended by-an insulated thread in the space between the plates of the capacitor. The
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thread makes an angle O with the vertical at equilibrium.

Q34. Two identical capacitors of plate dimensions 1 x b and plate separation d have dielectric slabs filled in
between the plates as shown below. Obtain a relation between dielectric constants K, K, and K2.

Q35. The plates of a parallel plate capacitor have an area of 90 cm' each and are separated by2.5 mm. The
capacitor is charged by connecting it to a 400 V supply.How much electrostatic energy is stored by the
capacitor? View this energy as stored in the electrostatic field between the plates, and obtain the energy
per unit volume u. Hence, arrive at a relation between u and the magnitude of electric field E.

Q36. Three charges are placed at the corners of an equilateral triangle ABC of side 2.00m. Calculate the
electric potential energy of the system of three charges.

Q37. If the air between the capacitor is replaced by a dielectric medium of dielectric constant 3, what will be
the potential difference between the two conductors?

Q38. A parallel plate capacitor (A) of capacitance C is charged by a battery to voltage V. The battery
Is disconnected and an uncharged capacitor (B) of capacitance 2C is connected across A. Find the ratio of

(1) final charges on A and B.
(i1) total electrostatic energy stored in A and B finally and that stored in A initially.

MAGNETIC EFEECTS OF CURRENT AND MAGNETISM

Choose the correct options for the following questions:
Q1 A circular coil of radius 4 cm and of 20 turns carries a current of 3 amperes. It is placed in a magnetic field of intensity
of 0.5 weber/m?. The magnetic dipole moment of the coil is
a) 0.15 A-m? b) 0.3 A-m? c) 0.45 A-m? d) 0.6 A-m?
Q2 A flat circular coil of 100 turns and radius 10 cm carries a current of 1 A. Then
the magnetic dipole moment of the coil is A.
a) TT A'm? b) TU/2 A-m? ) 2Tt A'm? d) /4 A-m?
Q3 The strength of magnetic field at the Centre of circular coil is

R
oMY @Y

Q4. The maximum current that can be measured by a galvanometer of resistance 40 ) is 10 mA. It is converted into

voltmeter that can read up to 50 V. The resistance to be connected in the series with the galvanometer is
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2) 2010 ) b) 4050 £) ¢) 5040 () d) 4960

Q5. Two (-particles have the ratio of their velocities as 3: 2 on entering the field. If they move in different circular paths,
then the ratio of the radii of their paths is
a)2:3 b)3:2 c)9:4 d)4:9

Q6. The time period of a charged particle undergoing a circular motion in a uniform magnetic field is independent of:

(a) speed of the particle (b) mass of the particle

(c) charge of the particle (d) magnetic field of the particle
Q7. If an ammeter is to be used in place of a voltmeter, then we must connect with the ammeter a:

(a) low resistance in parallel (b) high resistance in parallel

(c) high resistance in series (d) low resistance in series

Q8. A particle of charge q and mass m moves in a circular orbit of radius r with angular speed W. The ratio of the
magnitude of its magnetic moment to that of its angular momentum depends on

(a) W and q (b)w, gand m (c)gand m (d) ® and m
Q9. According to the Right hand thumb rule, direction of which physical quantity is indicated by the thumb?

(a) Electric current (b) Magnetic field (c) Magnetic force (d) Motion of conductor

Q10. What is the shape of magnetic field lines passing through the centre of current carrying circular ring?

(a)Circular (b) Straight line (c) Ellipse (d) no definite shape
Q11. The correct plot of the magnitude of magnetic field B vs distance r from centre of the wire is, if the radius of wire
is R
) "”"\ (®) A
TG B B pam
B B
t -
@ i @ /‘
0 R £ A B ek
Q12. In a current-carrying loop, the magnetic field is strongest:
(a) At the centre of the loop (b) Along the edges of the loop
(c) Inside the loop (d) Outside the loop
Q13. The magnetic field inside a current-carrying conductor.
(a) increases with the increase in current (b) decreases with the increase in current
(c) remains constant with the increase in current (d) is zero

Q14. The direction of the magnetic field at the centre of a current-carrying circular loop is:

(a) Along the axis of the loop (b) Parallel to the plane of the loop

(c) Radially inward (d) Tangential to the loop
Q15. Which of the following statements is correct regarding the magnetic field around a straight current-carrying
conductor?

(a) The magnetic field lines form concentric circles centred on the conductor.

(b) The magnetic field lines form straight lines parallel to the conductor.

(c) The magnetic field lines form radial lines away from the conductor.
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(d) The magnetic field lines form hyperbolic curves around the conductor.

Q16. A current carrying closed loop of an irregular shape lying in more than one plane when placed in uniform magnetic
field, the force acting on it

(a) Will be more in the plane where its larger position is covered.

(b) Is zero.

(c) Is infinite.

(d) May or may not be zero.
Q17. A strong magnetic field is applied on a stationary electron. Then the electron

(a) Moves in the direction of the field. (b) Remained stationary.

(c) moves perpendicular to the direction of the field  (d) moves opposite to the direction of the field

Q18. Relative permittivity and permeability of a material are €1 and U1 respectively. Which of the following values of
these quantities are allowed for a diamagnetic material?

(a&r=15ur=15 (b)er =0, ur=1.5

(c)&r =15 ur=0.5 (d)er=0.5, ur=0.5
Q19. The relative magnetic permeability of a substance X is slightly less than unity and that of substance Y is slightly
more than unity, then

(a) X is paramagnetic and Y is ferromagnetic (b) X is diamagnetic and Y is ferromagnetic

(c) X and Y both are paramagnetic (d) X is diamagnetic and Y is paramagnetic
Q20. An iron bar magnet of length 10 cm and cross-section 1 cm2 has a magnetization of 102 A/m. Magnet’s pole

strength is
(a) 0.0025 Am (b) 0.0015 Am (c) 0.01 Am (d) 0.002Am

Q21. A short bar magnet placed with its axis at 30°with a uniform external magnetic field of 0.25 T experiences a torque
of magnitude equal to 4.5 x 10 -2 J. What is the magnitude of magnetic moment of the magnet?
(a) 0.26 J/T (b) 0.36 J/T (c)0.43J/T (d)0.30 /T

Q22. A short bar magnet has a magnetic moment 1.2 Am2. The magnetic field at a distance 0.1 m on its axis will be (Ho

=41 x 10-7T.m / A)
(@)1.2x 10*T (b)2.4x 10T (c)24x10*T (d)1.2x10*T

Q23. A short bar magnet free to rotate on horizontal plane has a magnetic moment of 0.48 J/T. Magnetic field produced
by the magnet at a distance of 10 cm from the centre of the magnet on the equatorial lines (normal bisector) of the magnet
has a direction and magnitude of

(a) 0.43 G along N-S direction (b) 0.38 G along N-S direction

(c) 0.55 G along N-S direction (d) 0.48 G along N-S direction
Q24. The force between two magnetic poles is F. If the distance between the poles and pole strengths of each pole are
doubled, then the force experienced is :

(aF (b)F/4 (c) 2F (d)F/2
Q25.A cube-shaped permanent magnet is made of a ferromagnetic material with a magnetization M of 4 x 105 A/m. The

side length is 2 cm. Magnetic field due to the magnet at a point 10 cm from the magnet along its axis is
(a) 0.003T (b) 0.001T (c) 0.002T (d) 0.004T
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Q26. According to Gauss’s law for magnetism

@$B”.ds™" =0 &) $B” Xds =0 ©$B”.ds "= @$B”
Xd 7s=puo
Q27. The magnetic moment of a diamagnetic atom is
(a) Equal to one (b) Between zero and one
(c) Equal to zero (d) Much greater than one
Q28. Which among the following materials display higher magnetic susceptibility?
(a) Ferromagnetic material (b) Paramagnetic material
(c) Diamagnetic material (d) None of these options

Q29. A closely wound solenoid of 2000 turns and area of cross-section 1.6 x 10 * m?, carrying a current of 4.0 A, is
suspended through its centre allowing it to turn in a horizontal plane. What is the magnetic moment associated with the
solenoid?

(2)3.18 Am? (b) 2.08 Am? (c) 1.28 Am? (d) 4.38 Am?

ASSERTION AND REASON BASED QUESTIONS

Directions: In the following questions, a statement of assertion is followed by a statement of reason. Mark the correct
choice as:
(a)Both Assertion and Reason are correct and the Reason is a correct explanation of the Assertion.
(b)Both Assertion and Reason are correct but Reason is not a correct explanation of the Assertion.
(c)Assertion is correct, Reason is incorrect
(d)Both Assertion and Reason are correct
Q30. Assertion: Basic difference between an electric line and magnetic line of force is that former is discontinuous and
the latter is continuous or endless

Reason: No electric lines of forces exists inside a charged conductor but magnetic lines do exist inside a magnet
Q31. Assertion: At neutral point, a compass needle point out in any arbitrary direction.

Reason: Magnetic field of earth is balanced by field due to magnets at the neutral points.
Q32. Assertion: When a magnetic dipole is placed in a non-uniform magnetic field, only a torque acts on the dipole.

Reason: Force would not act on magnetic dipole if magnetic field were non uniform.
Q33. Assertion (A): If an electron and proton enter a magnetic field with equal momentum, then the paths of both of
them will be equally curved.

Reason (R): The magnitude of charge on an electron is same as that on a proton.
Q34. Assertion (A): The torque acting on square and circular current carrying coils having equal areas, placed in uniform
magnetic field, will be same.

Reason (R): Torque acting on a current carrying coil placed in uniform magnetic field does not depend on the
shape of the coil, if the areas of the coils are same.
Q35. Assertion (A): Electron enters into a magnetic field at an angle of 60 degree. Its path will be Parabola.

Reason (R): Force on electron moving perpendicular to magnetic field is zero.
Q36. Assertion (A): Higher the range, lower is the resistance of ammeter.

Reason (R): To increase the range of an ammeter, additional shunt is added in series to it
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Chemistry

MCQs for CUET

Chapter: Solutions

Q1 The molarity of a solution depends on:
A) Mass of solute only

B) Volume of solution

C) Temperature

D) Both Band C

Q2 Raoult’s law is applicable to:

A) Non-ideal solutions

B) Ideal solutions

C) Colloids

D) Suspensions

Q3 Which of the following is a colligative property?
A) Density

B) Osmotic pressure

C) Surface tension

D) Viscosity

Q4 Van't Hoff factor is represented by:
A) a

B)

Q)i

D) K

Q5 The boiling point of a solution is:
A) Lower than pure solvent

B) Higher than pure solvent

C) Equal to pure solvent

D) Unpredictable

Q6 Molality is defined as:

A) Moles of solute per litre of solution
B) Moles of solute per kg of solvent
C) Gram of solute per litre

D) Gram of solute per kg

Q7 Reverse osmosis is used for:

A) Distillation

B) Water purification

C) Crystallization

D) Sublimation

Q8 The unit of molarity is:

A) mol kg™

B) mol L™

C)glL™



SURAJ SURAJ SURAJ SURAJ SURAJ SURAJ SURAJ

SURAJ SURAJ

SURAJ

D) atm

Q9 Depression in freezing point depends on:
A) Nature of solvent only

B) Number of solute particles

C) Temperature only

D) Pressure only

Q10 An azeotrope is:

A) Ideal solution

B) Solution boiling at constant temperature
C) Saturated solution

D) Unsaturated solution

Q11 Chapter: Electrochemistry

Oxidation occurs at:

A) Cathode

B) Anode

C) Salt bridge

D) Electrolyte

Q12 The Sl unit of conductivity is:

A) ohm

B) ohm™cm™

C)Sm™

D) volt

Q13 In a galvanic cell, electrons flow from:
A) Cathode to anode

B) Anode to cathode

C) Salt bridge to cathode

D) Electrolyte to electrode

Q15 The standard electrode potential of SHE is:
A)1V

B) 0.5V

cjov

D)-1V

Q16 Corrosion of iron forms:

A) FeO

B) Fe203-XH20

C) FeCls

D) FeSOq4

Q17 The Nernst equation is used to determine:
A) Pressure

B) Cell potential

C) Temperature

D) Conductance

Q18 Faraday constant is approximately:
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A) 96500 C mol™

B) 8.314 J mol™K™’

C) 6.022 x 10?3

D) 22.4L

Q19 Electrolysis of molten NaCl gives:

A) Na and Cl,

B) NaOH and H,

C) Na;0 and Cl,

D) NaC|03

Q20 A salt bridge helps in:

A) Electron flow

B) Maintaining electrical neutrality

C) Increasing voltage

D) Cooling the cell

Q21Conductivity decreases with dilution because:
A) Number of ions decreases per unit volume
B) lonization decreases

C) Viscosity decreases

D) Temperature decreases

Chapter: Chemical Kinetics

Q22 Rate of reaction is:

A) Independent of concentration

B) Change in concentration per unit time
C) Constant always

D) Equal to equilibrium constant

Q23 Unit of first-order rate constant is:
A) mol L™ s™

B)s™

C) L mol™s™

D) mol? L™2s™

Q24 Half-life of a first-order reaction is:
A) Independent of concentration

B) Directly proportional to concentration
C) Inversely proportional to concentration
D) Zero

Q25 Activation energy was introduced by:
A) Boyle

B) Arrhenius

C) Dalton

D) Rutherford

Q26 Catalyst increases reaction rate by:
A) Increasing activation energy

B) Decreasing activation energy
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C) Changing AH

D) Increasing concentration
Q27 Order of reaction can be:
A) Fractional

B) Zero

C) Integral

D) All of these

Q28 Molecularity can never be:
A)1

B) 2

C) Fractional

D)3

Q29 The rate law for a zero-order reaction is:

A) Rate = k[A]
B) Rate = k

C) Rate = k[A]?
D) Rate = k/[A]

Q30 The slope of Arrhenius plot gives:

A) R

B) Ea/R

C)—-Ea/R

D) k

Q31 Faster reactions have:
A) High activation energy
B) Low activation energy

C) Zero energy

D) Infinite energy

Chapter: d and f Block Elements
Q32 Transition elements belong to:
A) s-block

B) p-block

C) d-block

D) f-block

Q 33 Lanthanides show:

A) Variable oxidation states
B) Lanthanide contraction
C) High electronegativity
D) Low density

Q34 KMnOQO4 acts as:

A) Reducing agent

B) Oxidising agent

C) Catalyst only

D) Acid
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Q35Which element shows maximum oxidation state?
A) Sc

B) Mn

C) Zn

D) Cu

Q36 Zn is not considered a transition element because:
A) It is highly reactive

B) d-orbitals are completely filled

C) It is radioactive

D) It is soft

Q37 The colour of transition metals is due to:
A) High density

B) d-d transitions

C) Large size

D) High melting point

Q38 Actinoids are radioactive because:
A) They are unstable

B) They have low density

C) They are gases

D) They are inert

Q39 Which ion is colourless?

A) Cu?*

B) Mn?*

C) Sc3*

D) Fe3*

Q40Misch metal contains mainly:

A) Transition metals

B) Lanthanoids

C) Actinoids

D) Alkali metals

Q41Potassium dichromate is:

A) chr207

B) KMnO4

C) chr04

D) KCrO,

Chemistry
Q1. The rate of a reaction depends on:
(a) Initial concentration only
(b) Temperature only
(c) Both concentration and temperature
(d) Nature of catalyst only
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Q2. The Sl unit of rate constant for a first-order reaction is:
(@) mol L™ s™

(b) s’

(c) Lmol™'s™

(d) mol? L2 s

Q3. The order of reaction is determined by:
(a) Balanced chemical equation

(b) Rate law expression

(c) Molecularity

(d) Activation energy

Q4. Half-life (t1/2) of a first-order reaction is:
(a) Directly proportional to [A]o

(b) Inversely proportional to [Alo

(c) Independent of [A]o

(d) Cannot be predicted

Q5. For a zero-order reaction, rate constant has unit:
(a)s™

(b) mol L™1s™

(c) L mol™s™

(d) L2 mol=2 s

Q6. The slope of In [A] vs time plot for a first-order reaction is:
(a) k

(b) -k

(c) 1/k

(d) -1/k

Q7. Which of the following graphs is linear for a zero-order reaction?
(@) [A]vst

(b) In[A] vs t

(c) 1/[A] vs t

(d) log [A] vst

Q8. The activation energy of a reaction is defined as:
(a) Minimum energy required to start a reaction

(b) Maximum energy released during reaction

(c) Energy of reactants

(d) Energy of products
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Q9. Rate of reaction doubles when temperature increases by 10 °C. This is due to:

(a) Increase in activation energy
(b) Increase in collision frequency
(c) Increase in effective collisions
(d) Both (b) and (c)

Q10. The Arrhenius equation is:
(a) k = Ae”*(—Ea/RT)

(b) k = A eM(Ea/RT)

(c) k = e7(—Ea/RT)

(d) k = A/EaRT

Q11. For a first-order reaction, the half-life period depends on:
(a) Initial concentration only

(b) Rate constant only

(c) Both concentration and temperature

(d) Molecularity

Q12. Molecularity of a reaction:

(a) Is always a whole number

(b) Can be zero

(c) May be fractional

(d) Equal to order of reaction always

Q13. Which of the following statements is correct?
(a) Order of reaction = molecularity always

(b) Order of reaction can be fractional

(c) Order of reaction can be zero

(d) Both (b) and (c)

Q14. For the reaction A = Products, if half-life is directly proportional to initial concentration,

the order is:
(a) Zero

(b) First

(c) Second
(d) Fractional

Q15. The slope of log [A] vs time for a first-order reaction is:
(a) —k/2.303

(b) —2.303/k

(c)-1/k

(d) k
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Q16. For a second-order reaction, half-life (ti/>) is:
(a) Proportional to [Alo

(b) Inversely proportional to [Alo

(c) Independent of [A]o

(d) Equal to [A]o

Q17. In transition state theory, activated complex is:
(a) Stable molecule

(b) Unstable arrangement of atoms

(c) Intermediate product

(d) Catalyst

Q18. The rate constant of a reaction increases by 10 times when temperature increases from

300 K to 350 K. This is due to:

(a) Increase in entropy

(b) Increase in activation energy

(c) Exponential dependence of k on 1/T
(d) Change in molecularity

Q19. Unit of rate constant for second-order reaction is:
(a)s™

(b) mol L™1s™

(c) L mol™s™

(d) mol? L2 s

Q20. A catalyst increases the rate of reaction by:
(a) Increasing temperature

(b) Lowering activation energy

(c) Increasing activation energy

(d) Increasing AH of reaction

Q21. The temperature coefficient of a reaction is defined as:
(a) Ratio of rate constants at two different concentrations
(b) Ratio of rate constants at temperature differing by 10 °C
(c) Ratio of energies of activation at two temperatures

(d) Ratio of half-lives at two temperatures

Q22. The rate law expression is determined experimentally because:
(a) It cannot be predicted from balanced equation

(b) It is equal to molecularity always

(c) It is independent of concentration

(d) It depends on heat of reaction
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Q23. A first-order reaction has a rate constant 0.693 min~". The half-life is:

(@) 1.0 min
(b) 10 min
(c) 0.1 min
(d) 100 min

Q24. In a first-order reaction, time required to reduce concentration to 1/8 of initial value is:

(a) 1 half-life

(b) 2 half-lives
(c) 3 half-lives
(d) 4 half-lives

Q25. Which factor does not affect rate constant?
(a) Nature of reactants

(b) Catalyst

(c) Temperature

(d) Pressure (for solids)

Q26. For a unimolecular reaction, molecularity is:
(a)0

(b) 1

(c)2

(d) Fractional

Q27. Which one is incorrect?

(a) Molecularity can never be fractional
(b) Order can be fractional

(c) Order is determined experimentally
(d) Order = molecularity for all reactions

Q28. For a zero-order reaction, rate of reaction depends on:

(a) Concentration of reactants

(b) Rate constant only

(c) Both concentration and temperature
(d) Catalyst only

Q29. In a reaction, concentration of reactant is reduced to 25% in two hours. If reaction is first

order, half-life is:
(@)1 h
(b)2h
(c)3h
(d)4h
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Q30. The dimension of rate constant for nth order reaction is:
(a) [M]*(1-n) [T]™

(b) [M]*(n—1) [T]

(c) [M]*n [T]

(d) [M]"[T]

Subjective Question of chemistry

Q 1 out of these two morality and molarity which one is better and why ?

Q2 Define abnormal molecular mass ?

Q3 Define azeotropic mixture?

Q4 Define osmotic pressure? 1x4=4

Q 5 Why osmotic pressure colligative is better to determine molecular mass of macro molecule
such as protein than other colligative property?

Q6 Why mixture of acetone and chloroform show negative deviation from Raoults law ?

Q 7 why NaCl is scattered on road on which ice is deposit in cold area ? 3x2=6

Q8 1.00 g of non electrolyte solute dissolved in 50 g of benzene lowered the freezing point of
benzene by 0.40 k The freezing point depression constant of benzene is 5.12 k kg mol™ Find the
molar mass of solute.

Q9 Write difference between ideal solution and non ideal solution? 2x3=6

Q10

Q 11 (a) Define Henry law and it's limitations?

(b) Find molarity of 15% solution of H.S04 (density of H2S04= 1.020 g cm™)

Q12 (a) write difference between diffusion and osmosis?

(b) The boiling point of benzene is 353.23 k when 1.80 g of a non volatile solute was dissolved
in 90 g of benzene, the boiling point is raised to 354.11 k Calculate the molar mass of the
solute . Kb for benzene is 2.53 k kgmol™?. 5x 2= 10

Chemistry assignment
Electrochemistry
Q1 write down the anode and cathode product of electrolysis of aq CuSO4 and ag NaCl using
inert electrode
Q2 write Variation of conductivity and molar conductivity with concentration
Q3 write difference between electrochemical cell and electrolytic cell
Q4 Define kohlrauch law, Faraday first law,molar conductivity, electrochemical series, Fuel cell
Q5 write anode and cathode reaction of Lead storage cell (battery)
Q6 write difference between primary cell secondary cell
Q 7 What is the difference between EMF of cell and potential difference
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Chemical kinetics
Q1 what is the difference between rate law and law of mass action

Q2 what is the difference between order of reaction and molecularities of reaction

Q3 what is the difference between rate of reaction and rate constant

Q4 what is the difference between average rate of reaction and instaneous rate of reaction

Q5 Define pseudo first order reaction with example
Q6 numerical based on Zero order and first order reaction formula

Q1 What is the difference between ideal and non ideal solution
Q2 Define

D and F block elements

1 Explain variation of atomic radii in first transition series

2 why second and third transition series have almost similar size
3 why most of the transition elements show variable oxidation state
4 Why transition elements and their compound act as catalyst

5 Why transition elements form interstitial compounds

6 why transition elements form alloy

7 why transition elements have high atomisation enthalpy

8 Define Lathanoid contraction and it's causes and consequences
9 Difference between Lanthanide and actinides

10 Why Cu*!ion is not stable in aqueous solution?

11 Why E° Cu*?/ Cu value is positive for Copper?

12 Out of these Fe*? and Cr*? is stronger reducing agent and why?

13 Why Sm*? ,Eu*? is strong reducing agent while Ce *? is strong oxidising agent?

14 preparation of KMnOs and K2Cr,07 and their chemical properties
15 Why transition element form large number of compound?
16 Explain magnetic properties of transition element
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Revise all chapters regularly.

Chapter 1: Management of Sporting Events

MCQ (1 Mark Each)

1. Which committee manages the money of sports events?

a) Technical Committee
b) Finance Committee

c) Transport Committee
d) Boarding Committee

2. Intramural tournaments are organized:
a) Between schools

b) Within the school

c) At national level

d) International level

3. The motto of Olympics is:
a) Faster, Higher, Stronger
b) Unity in Diversity

c) Play and Win

d) Sports for All

4. Which committee prepares the ground?
a) Boarding Committee

b) Technical Committee

¢) Ground & Equipment Committee

d) Medical Committee

5. League tournament is also known as:
a) Knock-out tournament

b) Round Robin tournament

c) Combination tournament

d) Fixture tournament
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6. In knockout tournament, the team losing once:
a) Gets second chance

b) Continues playing

c) Gets eliminated

d) Plays final directly

7. Sports Day is an example of:
a) Intramural activity

b) Extramural activity

c) International activity

d) None of these

8. Bye is given in:

a) League tournament
b) Knockout tournament
c) Both

d) None

9. The number of matches in league tournament is calculated by:
a) N(N-1)

b) N(N-1)/2

c) N+1

d) N-2

10. Which committee looks after first aid?
a) Reception Committee

b) Medical Committee

c) Boarding Committee

d) Transport Committee

2 Marks Questions
1. Define intramural tournament.
. What is a knockout tournament?
. Write any two objectives of sports events.
. What do you mean by fixture?
. Name any two committees of sports management.
. What is extramural activity?
. Define league tournament.
. What is a bye in tournament?
. Mention any two functions of Technical Committee.
10. Write two advantages of intramural activities.

OO NOUVIA,WN
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3 Marks Questions
1. Explain the importance of sports events.
. Differentiate between intramural and extramural activities.
. Explain any three functions of Finance Committee.
. Write three advantages of knockout tournament.
. Explain the role of Technical Committee.
. Write three disadvantages of league tournament.
. Explain the procedure to prepare fixtures in knockout tournament.
. Mention three objectives of intramural activities.
. Explain any three committees required for sports events.
10. Write short notes on Sports Day celebration.

OCOoONOOTULPEA,WN

5 Marks Questions
1. Explain knockout tournament with merits and demerits.

. Describe the importance of intramural activities in schools.
. Explain league tournament and its advantages.
. Discuss the role of different committees in sports management.
. Explain the objectives and significance of sports events.
. Draw and explain the fixture of 8 teams in knockout tournament.
. Explain the procedure for organizing sports events.
. Discuss the functions of Ground & Equipment Committee.

. Differentiate between knockout and league tournament.
10. Explain the importance of extramural activities.

LoOoNOOUAWN

Chapter 2: Children & Women in Sports

MCQ (1 Mark Each)

1. Female athlete triad is related to:
a) Men

b) Women athletes

c) Children

d) Coaches

2. Motor development means development of:
a) Intelligence

b) Physical skills

c) Emotions

d) Personality

3. Which hormone is important during adolescence?
a) Thyroxine

b) Estrogen

c) Insulin
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d) Adrenaline

4. Bullying in sports affects:
a) Confidence

b) Health

c) Performance

d) All of these

5. Female athlete triad includes:
a) Obesity

b) Amenorrhea

c) Fever

d) Diabetes

6. Growth refers to increase in:
a) skill

b) Size of body

c¢) Thinking

d) Behaviour

7. Which exercise is best for children?
a) Heavy weight training

b) Recreational activities

c) No exercise

d) Extreme exercise

8. Menarche is related to:
a) Boys

b) Girls

c) Coaches

d) Teachers

9. Women generally have more flexibility due to:
a) Muscles

b) Hormones

c) Height

d) Diet

10. Child abuse in sports can be:
a) Physical

b) Emotional

c) Sexual

d) All of these
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2 Marks Questions

1.
. What is bullying?

. Define female athlete triad.

. What is motor development?

. Write any two benefits of exercise for children.

. What is menstruation?

. Mention any two causes of female athlete triad.
. What do you mean by adolescence?

. Write two disadvantages of bullying.

OCOoONOUVIPA,WN

Define growth and development.

10. Mention any two exercises suitable for children.

3 Marks Questions

1.
. Describe the stages of growth and development.

. Explain the problems faced by women athletes.

. Write three causes of female athlete triad.

. Explain the effects of bullying on children.

. Describe motor development in children.

. Explain three benefits of participation of women in sports.

. Write a short note on menstruation and sports participation.
. Explain the role of physical activity in healthy growth.

OO NOOTUVTA,WN

Explain the importance of exercise for children.

10. Discuss any three preventive measures for bullying.

5 Marks Questions

1.
. Describe the importance of sports participation for women.
. Explain growth and development during childhood.

. Discuss the effects of bullying and its prevention.

. Explain the stages of motor development.

. Describe the benefits of physical activities for children.

. Explain the role of sports in empowerment of women.

. Discuss the precautions for women athletes during training.

Lo NOOUA~WN

Explain female athlete triad in detail.

. Explain the importance of balanced diet for children and women athletes.

10. Write detailed notes on exercise guidelines for children.
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Music (Vocal)

1. ‘3TTT T HY fhad 872

a) TR [aFar

b) aTel Y&l

c)sicd

d) arGeT el

2. Tl T FT TR FIT g1 82
a)@?ﬂﬁf

b) dTel

c) TIHRT

d) 31TRTT

3. 3Teleh R bl YN 4T [h AT SITdT &2
a)Q-TJITQ:IT‘EF-IT%?;[

b) TTeT HATCH A &

c) Nd forget 8

d) are T AT &

4. IR HINT H FTIT: fhdel I Al 0 &2
a) Tsh

b) &

GG

d) IR

5. oot & Q RlT-TT IUTH YTl hlel A Tl 8T a7 AT ?
a) MR ITH

b) ITH ITH

c) USoT UTH

d) forwre amH

6. Teh ITH F Fohcell ST 3ceaT il &2

a) 12
b) 22
c)7
d)5
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7. AR TN A fehcail ITHS ATl AT g
a) 10
b) 12
c) 14
d) 15

8. THUT T HAT TG EIAT &2

aH?ﬂFN

b) TN ER

c) Idel EaY

d) afoTd &

9. His H T &I YT [ g YR ThaAT ATAT 872
MQﬁyﬁ

b)‘c;égtrwﬁ

dﬁm@%HﬁW§T

d) hdel ALY Ao H

10. Hehl foha & ST 82

a) ShUT Fa¥

b) I

c) ¥chl

d) ITHR

11. ol ToIGel H AT Keg TAET glaT 8?2

12. 37T & ThR g7?
a)3
b) 4
c)5
d)2

13. T3T T &UoT fr A hga &2
a) 3T
b) dTleT
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d@ﬁﬁﬁ
d) @cohl
14. TR fhHAT JhR g ?
a) ATl
b) ITHR
c) HIS
d) SOT EX
15. el TR T 37 TS 3TRR H STl gl &7
MTﬁ
b) WchT
c) shUT
d) AT
JdATcH D URTeT
1) foregr &t reT ATl 7 2-2 3Tl RT T TAT ek for@r
2) TAM o T [AEdR &l dTed Fgd & 3R el 3eish YR I gldl & ool
Y 4 YR hT dTedl Shl TT=AT hal
3) TN & HAY FACUT T HFYUT 0TS T
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MATHEMATICS

CBSE Board Examination 2026 answer sheets are being evaluated with the help of
computer-assisted checking and strict marking schemes. Therefore, writing proper steps in
Mathematics plays a very important role in scoring good marks. Even if the final answer is
correct, marks may be deducted for missing or improper steps. To help you improve your
presentation and answer-writing skills, some previous years CBSE questions along with
marking-scheme-based solutions have been provided in this homework. Students are
instructed to carefully observe and analyse each step of the solutions before writing them in
their notebooks.

Important Instructions:

1. Write all questions neatly in your Mathematics holiday homework notebook.

2. Follow the CBSE marking scheme while solving every question.

3. Write complete steps clearly and systematically. Avoid skipping steps.

4. Mention the marks allotted to each step on the right-hand margin of the notebook exactly
according to the marking scheme given in the PDF.

5. Proper presentation, correct mathematical notation, and neat diagrams (where required) should
be maintained.

6. Use blue pen for writing and pencil for graphs, figures, and margin work.

7. Highlight final answers properly by boxing them.

8. Revise formulas and concepts before attempting the questions.

9. Maintain cleanliness and discipline in your notebook work.

10. The test will be conducted from the Holiday Homework questions.

11. Homework will be checked on the basis of:

Note: Students are advised to practice each question sincerely, as stepwise solving
technique is extremely important for Board Examination preparation and helps in
securing maximum marks.

Part-A

e At leat 10 mathematical activitity and 1 project in file
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Q.1

Q23.

Part-B

A ladder 13 m long is leaning against the wall. The bottom of the ladder
is pulled along the ground away from the wall at the rate of 2 m/s. How
fast is the height on the wall decreasing when the foot of the ladder is

12 m away from the wall ?

MS_XII_Mathematics_041_65/S/1_2024-25

Ans x?+y%? =169 1
Differentiate both sides w.r.t. t
dx dy 13
ot e 1
2x T + 2y dtd 0 y
=12(2) +5 (d—':) = O[ when x = 12m, y = 5m)]
= d—y = — E = 1/2
dt 5 -
Hence, the height decreases at the rate of? m/s
Q2
- dv i
Q2 1 1f &’ (x+1)= 1, prove that —— = —¢”.
dx
Ans

e"(x+l)=1:>e"-—1l
X+

= y=—log(x+1)
dy I
e P

dr x+1
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Q26. . . . . - 3 2
Find the maximum slope of the curve y =—-x" + 3x™ + 9x — 30.
Ans y=—x +3x>+9x-30
Slope of the curve,m = ﬂ=—3x2 +6x+9 1
dm
. - dm
For maximum/ minimum slope, put T =4}
x
=>x=1 A
d’m . .
As =—6<0 . mismaximumat x=1 Va
dx*
Maximumslope=—3(1)" +6(1)+9=12 va
Q4
B 3 2 1
If A =|4 -1 2|, find AL Using A7, solve the given system of
7 3 -3
equations 3x + 4y +7z=14; 2x—y +3z=4: x+ 2y -3z =0.
Ans |4|=3(-3)—2(-26)+1(19)=62#0= A" exists. Y2
-3 26 19
cofactor Matrix=| 9 —-16 5
S -2 -11
-3 9 5
adjid=|26 -16 -2 2
19 5 -11
o -3 9 5 v,
A" =—|26 -16 -2
19 5 -11
Given system of equations can be writtenas 4" X =B
% 14
where X =| y |,B=| 4
= 0
Now, 4" X=B=>X=(4')".B va
y -3 26 19 || 14
—( 4! e -
=X=(4 )3_62 16 5 || 4 Vs
5 -2 -11)j 0
62 1
=g =l 1
62
62 1

3x=1,y=l,z=l
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Q5
21. ) l | 1 1 |
Find the value of cos™ 5 —tan™' | ———= | + cosec™! (—2).
3
Ans
cos™ (lj—tan"l [— LJ-H:OS ec”' (-2)
2 3
T MmO
=—4—— 1
&6 %2
_n %,
3
Q6
Q22. '
(@) Findtheprim:ipalvnlued‘ws'l{-%]+25in'1{%].
OR
(b) Prove that :
tan" V% = 1 cos™! [l_x}.x e [0, 1]
2 1+x
i |
ANk cos 1(*~)+25in'1 (H)
@) "2 > 1+ Y
=(m-3)+2(5) :
=7 I/Z
OR
(b) Putx = tan’6 = 6 = tan"'Vx Ya
RHS—l _,(1—tan?6
=2°% \T+tan?e
1 e 1
=Ecos (cos28)
1
=§(29)
=@ = tan"1y/x =LHS Vs
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2
22. . 12 i 5 dy dy
(a) If y=(sin"" x)7, then find (I —x*) ——x—.
dx* dx
OR
. v o -z R
(b) If y*=x’, then find —.
dx
Ans . -1 2
(a) b LN (l—xz)(d—y) =4y !
dx ./1_x1 dx
Differentiating with respect to ‘x’, we get
2 2
dy d’y dy dy
1-x")2——-2x| — | =4—
( ) dx dx* (dx) dx %
nd’y  dy 1
=2>(1-x")—S-x—=
( ) X dx A
Or
MS_XII_Mathematics_041_865/S/1_Comp_2023-24 8 P.T0;

65/8/1
(b) y'=x" = xlogy=ylogx
Differentiating with respect to ‘x’, %
x dy y dy
——+logy ==+ —logx
y dx . x dx o8 1
- dy _y(y-—xlogy
dx x x—ylogx 1
!
- loe x
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Qs
B (a) If vy = cos xZ + cos” x + cos” (x2) + cos (x%), find de
C
OR
(b) Find the intervals in which the function given by
fix)= ix“— i1.:‘3—31i.c“j"+ E3«:+ 111is:
10 5 5
(i) strictly increasing.
(i1) strictly decreasing.
Ans(a) | y = cosx? + cos? x + cos?(x?) + cos(x*)
d
— 2y = — inx2 1
cbx (cosx*<) 2x sinx
= (cos? x) = 2cosx (—sinx) = —2sinxcosx 1
-ad; (cos?(x2)) = 2 cos(x?) (—sin(x2))(2x) = —4xsinx? cos x2 1
dix (cos(x*)) = —sin(x*) [x*(1 + log x)] 1%
%ﬁ = —2xsinx? — 2sinxcosx — 4x sin x? cos x? — sin(x*) [x*(1 + logx)] 1%
OR
Ans(b) f(x)——x —§x3—3x +§x+l]
it B g 12 36_6/
=% (x)—gx —? —6x +? S(x —2x° —5x+6) 2
6 Maom =
=§(x—1)(x+2)(x—3) ‘ | 1
Forstrictly inc/dec, put f'(x)=0 —2 1
=x=1,—-2.,3 1
(7) f isstrictly increasing when x e(—2,1)U(3,) '
(i) f isstrictly decreasing when x € (—o0, —2)U(1,3)
Note: Closed intervals are also acceptable.
Q9
27.
1 2 -2
Find the inverse (if it exists) of the matrix A= | — 1 3 0
0 -2 1
Sol. Al =120 1
A is invertible and so A™! exists.
3 1 27 3 2 6 ;
adjA=]2 1 2 1%
6 2 5 2 2 5
6
b
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31. (a) Find a matrix A such that
4 0 iz 10
e —1 -2 0 —16 |-
Also, find A~ L.
OR
3 —4 R
(b) Given a square matrix A of order 3 such that A2 0 —1 0
-2 2 3
show that A3 = A1
Ans B
17 10 4 0
- 1
® A [o —16][—1 —2] %
117 107[-2 o "
- 8lo -—16)[1 4
3 -5
-z 5] %
1|8 5
Also, A~ = —
50 34[—2 3] !
Or
(b) A=A < A*=1 122
3 4 43 4 a 1 0 0
A*=A%A*=|0 -1 o0}|]/[0 -1 o0 |=|0 1 0|=I 11
-2 2 3|2 2 -3 0 0 1
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Q27(b)
1 2 =2
Find the inverse of the matrix | —1 3 0
0o -2 1
Ans Here|A|=1(3-0)-2(-1-0)-2(2-0)
=3+2-4=1 1
A, =3, A,=1,A;,=2
A:‘.l :2"42221’ A23=2
Ay =6,A;, =2, Ay =5
3 1 2
cofactormatrix=|2 1 2 1
6 2 5
3 26
=adiA=1 1 2
22 5
3 2 6] ([3 2 6
A”‘—Lade—l 1 1 2|=|1 1 2 1
4| 1
2 2 5| |2 2 5
Q12
. . . - .

Q33(@) | A wire of length 36 m is to be cut into two pieces. One of the pieces is to
be made a square and the other, a circle. What would be the lengths of the
two pieces, so that the combined area of the square and the circle is
minimum ?

Ans Let the length of the one piece bent into shape of a square be x m then the

length of the other piece bent into the shape of a circle is (36— x) m.
Let side of square be ‘ a’ and radius of circle be *r’.
Then,
X 36—x
= ¥ e—
4 2r
Combinedarea A=a’ + zr’
2

:»A:x—+L(36—x)'

16 4rx
dA 1

— e e =
dx 8 27r( %

da=x,2rr=36—x=a=

For maxima/minima, put % =0

:>—=L(36—x):>x: : m
2

T+4

Also,d-—A=l+L>0 atx= -

- ,$0 Ais minimum.
dx 8 2rx T+4

Lengths of two pieces are

67 .
m and m respctively.
T+4 T+4

)

)

OR
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Q13
21. ; ‘ \
@ Furthemn'e&+,f;=1_ﬁndthex?alueuf %ﬂtthemmt‘%v%
Ans(a) | Differentiating both sides w.r.t. x, we get
1 1 dy
= E 1
2v/x + 2VY dx G
dy _ _Jy V4
dx Vx
dy 11 .
— =] = L
ax *(5'5) 2
022, rooan Fan
Q14
|
Q22

p
+ l) , then prove that (x2 + Dy, + xy, — pzy 0; where

MS_ XII Applied Mathematics 241 Comp_ 2023-24

Page 8 of 21

Ans

Il
=
—

-

+

::‘-(.1‘: +l)}:,2 = pl)'l
Differentiating both sides, we get
2.\'_1'13 +?'.(.\:2 + l)_)'[_\'2 = Z,rJz_\‘_'rl

= xy, +(.vr2 + l)yZ = p’y

= (x: + l)y2 +xy,—p’y=0

15

s

W
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e mr ey e g
Q37
Case Study — 2
Read the following passage and answer the questions given below :
“In an elliptical sports field, the authority wants to design a rectangular soccer
ficld with the maximum possible arca. The sports ficld is given by the graph of
x2 yz
—_— =1
2 -
a” B
(1) If the length and breadth of the rectangular soccer field be 2x and 2y
respectively, then find the area function A(x) in terms of x. !
(i) Find the critical point(s) of the area function A(x). I
(iii) (a) Using first derivative test, find the length 2x and breadth 2y of the
soccer field (in terms of a and b) that maximize the area. 2
OR
(b) Using second derivative test, find the length 2x and breadth 2y of
the soccer ficld (in terms of a and b) that maximize the arca. 2
Ans(i) R
D A (V)
O X
C B
Area of soccer field = (2x)(2y)=4xy e
b = > dbx = = 12
= A(x)=4xx—+Ja* —x"= Ja® —x* =
<] (<3
MS XII Applied Mathematics 241 Comp 2023-24 Page 19 of 21

Ans(i
) dA  4b x(—2x) dA _4b( a® —2x
—_— = — a —x + or — Lo
dx a 2 Ja® —x* dx a u: — x
ﬂ =0=x=+ o
dx ﬁ
a
SJCritical pointis x=——= Ly
po N;
Ans dA
(iii)(a) >0 for values of x close to——=and to the left ﬂf—
& 7 2 ]
dA !
and — < 0 for values of x close 1o —=and to theright of —= J_
dx J: -JE
. Als maximum at x i
J_
Length=2x= V2 a and breadth = 2y= 2 b 1
OR
Ans %
(iii)(b) a*—x* [(—d4x)—={a®* =-2x" [ =< )
wa_ao| V=) AC 2N )| s
elx® a {a: w.t:} i ﬁ ]
LALS maximumat x = .
J_
Length—"t—v‘r_n and breadth = _\=\,'f_ 1
Q38 For providing water to the families of a colonv. a large water tank with two inlet
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21. : o - 1 g - 1
Q (a) Find the principal value of cos : (—;J +2sin~?! [;] "
OR
(b) Prove that :
= 1 = 1-x
tan” '4/x = = cos 1( ].XE[O.].]
2 1+x
A 1 1
nx(a) cos™?! (— —) + 2sin™? (—)
™ 2 ™ =
=(mr—= — 1+%
(m—3)+2(5)
=I0’ 1/2
OR
Ans(b) | Putx = tan?8 = 6 = tan"*/x Va
RHS—l _,(1—tan?86
=29 \T+tan?e
— Ecos_l(cos 280) 1
1
=5(20)
2 v
=0 = tan~'+/x =LHS
Q17
28 (a)- Prove that the function fix) = x© — x + 1 is neither strictly
increasing nor strictly decreasing on the interval (-1, 1).
Sol. f'x)=2x—1 Va
F(x) =0 =bx=1 e
=f’(x)>0whenx>—;-andf(x)<0whenx<i at+la
Since f’(x) changes its sign in the interval (—1,1), hence f(x) is neither strictly
increasing nor strictly decreasing on (—1, 1). .
OR
. Find d_y, ify* +x + x* = aP.
dx
Sol. LetP=y*, Q=2Y, R=x*
Then, log P=xlogy ::»3—x=yx[]ogy+§-%] v
- dQ _ 4 dy
log Q = vy log x za—xy [;+logx5x- 1,
_ dR _
log R = x log x — E—x [1 + log x] v,

1T T~ R o




SURAJ SURAJ SURAJ SURAJ

SURAJ SURAJ SURAJ SURAJ SURAJ

SURAJ

Q18
Q36
Case Study — 1
Rohini wants to give a rectangular plot of land for a school in her village. When
she was asked to mention the dimensions of the plot, she told that if its length is
decreased by 50 m and breadth is increased by 50 m, then its area does not alter,
but if its length is decreased by 10 m and breadth is decreased by 20 m, then its
area will decrease by 5300 sq m.
Based on the above information, answer the following questions :
(1) Assuming x m and y m as the length and breadth of the plot respectively,
write the system of linear equations in x and y. 1
(1) Write the system of lincar equations obtained in (i) in the matrix equation
AX = B. !
(iii)  (a) Determine A~ 2
OR
(b) Find the area of the plot. 2
Ans(i)
(x—50)(y+50)=xy =>x-y=50 Va
and (x—10)(y—20)+5300=xy =2x+ y=550 1
Ans(ii)
T4 1
2 1]||y 550
MS_XII Applied Mathematics 241 Comp_2023-24 Page 18 of 21

-1 X
where, A= = ! ,B=
1 y 550
Ans
Wi |A|=3 and ade={ ] 1
2 1
ol
=2 |
3|-2 1
OR
Ans
1 1} 50 600 200
a® | y|*|-atp=L oy 1%
v 3[-2 1]|550| 3|450 150
SArea=xy=200x150=30,000 sqm 1
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27. -1y d“y d
(@) Ify=¢""® % then show that (1 - x* J— -\(—y d’y 0,
>
OR
d ours  lfe
(b)  Find —y if y=x" 8% 250X
dx
AﬂS dy acos™ x - ay .
(a)&=e Jl_—xzz- ﬁ,squarmgwe get 1%
d
(dyJ (1 x) azyz,differentiating again with respect to ‘x’
X
dy d’y , dy dy dy 1))
1-x 2——+ “2x)=22y— = (1-x' ) -x—-a'y=0
| ) [J (2x)=tayy (1w mng oy
Or
dy du d .
(b) Let y=u- y= Y= —u——v,whereu=x“°“,v=25‘“"
dx dx dx
. |
logu = cosxlogx:}du “’“[w—sinxlogx],l:Z‘“‘"‘cosxlogZ 1At
dx X dx
. 1
g—y-x [m—smxlogx] 2™ cosxlog 2 /2
X X
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Q20
36. An architect 1s developing a plot of land for a commercial complex. When asked
about the dimensions of the plot, he said that if the length is decreased by 25 m
. . - . . P 2 -
and the breadth is increased by 25 m, then its area increases by 625 m=. If the
length is decreased by 20 m and the breadth is increased by 10 m, then its area
2
decreases by 200 m~.
y
X
On the basis of the above information, answer the following questions :
(1) Formulate the linear equations in x and y to represent the given
information.
(i)  Find the dimensions of the plot of land by matrix method.
XIl_Mathematics_041_65/S/3_Comp_2023-24 17 P.TO.

65/8/3

Ans

(i) (x—25)(y+25)=xy+625=>x-y=50
(x—20)(y+10)=xy —200=> x— 2y =0

(ii) The system of linear equations can be written in matrix form as

1 -1|[x] _[50
1 =2|[y] |0
X 1—1"50_ -2 1][50] _[100

vl [t =2 o] |[-=1 1{o] |50

x=100m, y =50m
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2. | (@) Ifxsin(aty)-siny=0,
. 2
dy sin (a+y)
prove that —=———
dx sina
OR
Ly X |
(b)  Find —, 1f y=(cosx)" + cos \/:
dx
Ans . siny  dx sm(a+y)cosy sinycos(a+y) :
) x=———— > —
sin(a+y) dy sin (a+y)
_dx_ sina (dy sin’(a+y) 1
dy sin (a+y),"dx sina
Or
dy du d
(b)Lety-lHV:)—y S
dx dx dx

u= (cos x)x = logu=xlogcosx

= :—u = (cos x)x [logcosx- xtanx|
X

V= cosIJ_=>x ZJ_J_

 dy

. (cosx)"[logeosx-xtanx]- 2«/;\1/1“_"

/

/
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26. (a) Find a matrix A such that

SRR

Also, find A I.

OR

show that .~\3 Al

. . 2
(b) Given a square matrix A of order 3 such that A< 0

Ans -1
17 10 4 0
a) A= 1
(@) [0 —16][—1 —2] A‘
__ 4 17 10 ||-2 0 1
8|0 -16f1 4
3 -5
8 5
Also, A™' = L 1
34|-2 3
Kll_Mathematics_041_65/S/1_Comp_2023-24 10 PT.0:

65/5/1

(b) A’=A"<A'=1

3 4 4|3 4 4
A*=A’A’=|0 -1 00 -1 0
-2 2 3|2 2 -3

1 00
01 0|=I
0 01
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Section Al

l. Algebra

(1v). Application of Integration as area
under the curve (simple curve)

(1) Matrices and types of Matrices

(1) Equality of Matrices, transpose
of a Matrix, Symmetric and Skew
Symmetric Matrix

4. Differential Equations

(111) Algebra of Matrices

(1) Order and degree of differential
equations

(1v) Determinants

(11) Solving of differential equations
with variable separable

(v) Inverse of a Matrix

(vi) Solving of simultaneous
equations using Matrix Method

5. Probability Distributions

Simple Probability

2. Calculus

(1) Higher order derivatives upto
(second order)

6. Linear Programming

(1) Increasing and Decreasing
Functions

(1) Graphical method of solution for
problems in two variables

(11r). Maxima and Minima

(1) Feasible and infeasible regions

(111). Optimal feasible solution

3. Integration and its Applications

(1) Indefinite integrals of simple
functions

(11) Evaluation of indefinite integrals

(111) Definite Integrals
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Section B1: Mathematics

UNIT I: RELATIONSAND FUNCTIONS

1. Relations and Functions
Typesof relations: Reflexive, symmetric, transitive and equivalence relations. One to one and onto functions.
2. Inverse Trigonometric Functions

Definition, range, domain, principal value branches. Graphs of inverse trigonometric functions.
UNIT II: ALGEBRA

1. Matrices

Concept, notation, order, equality, types of matrices, zero matrix, transpose of a matrix, symmetric and skew symmetric
matrices. Operations on matrices: Addition, multiplication and multiplication with a scalar, Simple properties of
addition, muluplication and scalar muluplication. Non-commutativity of multiplication of matrices and existence of non-
zero matrices whose product is the zero matrix (restrict to square matrices of order 2). Invertible matrices and proof off
the uniqueness of inverse,if it exists,(Here all matrices will have real entries).

2. Determinants

Determnant of a square matrix (up to 3 = 3 matnices), minors, cofactors and applications of determinants in finding the
area of a triangle. Adjoint and inverse of a square matnx. Consistency, inconsistency and number of solutions of system
of linear equations by examples, solving system of linear equations in two or three variables (having unique solution)
using inverse of a matrix

UNIT III: CALCULUS

1. Continuity and Differentiability

Continuity and differentiability, chain rule, derivatives of inverse trigonometric functions, like sin-!x, cos~! x and
tan~! x, denivative of impheit functions. Concepts of exponential, loganthmic functions. Derivatives of logarithmic and
exponential functions. Loganthmie differentiation, derivative of functions expressed in parametrie forms. Second-order
derivatives

2. Applications of derivatives: Rate of change of quantities, increasing/decreasing functions, maxima and minima (first
dervative test motivated geometrically and second denvative test given as provable tool). Simple problems (that illustrate
basic principles and understanding of the subject as well as real-life situations)
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3. Integrals

[ntegration as inverse process of differentiation. Integration of a variety of functions by substitution, by partial fractions
and by parts, Evaluation of simple integrals of the following types and problems based on them.

dx dx d dx

fomm o e e [ B
2t Jagza  a@-2 Ja-g aet4bedc Vadtbrtc

(px + q)dx [ (px + q)dx

_ —— \/a”ix’dx, \/x”—a“dx. vax® + bx + cdx
ax? + bx + ¢ vax! +bx +¢ J J /

Fundamental Theorem of Caleulus (without proof). Basic properties of definite mtegralsand evaluation of definite
Integrals,
4. Applications of the Integrals

Applications in finding the area under simple curves, especially lines, circles/parabolas/ellipses (in standard form only)

5. Differential Equations

Definition, order and degree, general and particular solutions of a differential equation. Solution of differential equations
by method of separation of variables, solutions of homogeneous differential equations of first order and first degree
Solutions of linear differential equation of the type:

dy
+Py =0, where P and Q are functions of xor constants
dx
d’H Px =0, where Pand Qare functions ofyor constants
dy
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UNITIV: VECTORSAND THREE-DIMENSIONALGEOMETRY

1. Vectors

Vectors and scalars, magnitude and direction of a vector. Direction cosines and direction ratios of a vector. Types of vectors
(equal, unit, zero, parallel and collinear vectors), position vector of'a point, negative of a vector, components of a vector,
addition of vectors, multiplication of a vector by a scalar, position vector of a point dividing a line segment in a given
tatio. Definition, Geometrical interpretation, properties and application of scalar (dot) product of vectors, vector (cross)
product of vectors.

2, Three-dimensional Geometry

Direction cosines and direction ratios of a line joining two points Cartesian equation and vector equation of a line, skew
lines, shortest distance between two lines. Angle between two lines

Unit V: Linear Programming

Introduction, related terminology such as constraints, objective function, optimization, graphical method of solution for
problems in two variables, feasible and infeasible regions (bounded or unbounded), feasible and infeasible solutions,
optimal feasible solutions (up to three non-trivial constraints).

UnitVI: Probability

Conditional probability, Multiplications theorem on probability, independent events, total probability, Baye’s theorem.
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QI

Q2

Q3

If x, y and z are real number such that x + y + z = 0, then

3x —-X+y =—X+z
value of |[x—y 3y z—y| 1s
xX—z Y=z 3z
(@) 3(xy +yz +zx) (b) xy +yz+zx
() O (@) 1

4
C Ifx= a(cost +log tan 5) , ¥ = a sin t, then value of =

tz = i
a — ==
4

(@) O (6) 1 (c) -1 (d) 2

A function f: R — R defined by flx) = — 1
X +

R 1s a set of real number)

(a) one-one but not onto

(b) onto but not one-one

(¢) neither one-one nor onto
(d) both one-one and onto

d
dx

, 1S (Where
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Q4.

QSs.

Qeé.

Consider a closed cylinder of radius » with a fixed surface
area. The volume of the cylinder 1s maximum when its
height 1s

1 1
(a) 3r (b) gr (c) —2—r (d) 2r

The domain of y = cos !(x*> — 4) is
(a) [0, m] )
b) [ —V5,—3]U[V3,5]

(©) [5.~3]n[~5.43]
@ [-1,1]

= th ©

K
The matrix 4 = | 0
5

5
0| isa
0-

A. Diagonal matrix B. Scalar matrix

C. Square matrix D. Symmetric matrix
Choose the correct answer from the options given
below:

(a) A,BandConly (b) BandC only
(¢) CandD only (d) A and D only
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Q7.

The function fix) = 2log (x — 2) —x* + 4x + I, (x > 2) is
increasing on the interval:

(@ (1,2) (b) (2,6) (o) (2,3) (d) 3,)

If 4 1s an invertible matrix of order 3, then

Match List-1 with List-I1.

List-1 List-11

A. | [adj 4| I | 84|
B. | |A(adj 4)| L. | |42
c. |24 | L

| 4|
D. | |4 V. | 4P

Choose the correct answer from the options given

below:

(a) A-1I, B-1V, C-1, D-II1
(b) A-I, B-11, C-II1, D-1V
(c) A-III, B-1V, C-1, D-11
(d) A-1V, B-I111, C-I1, D-I
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Q8

Q9.

Q10.

If x =—1 and x =2 are the extreme points of f{x) = alog|x|
+ Bx? + x then

@ a="p=g () a=-Tp=—

6 6
2 1 2 1
= —pPp=— = —,p=—
(c) 3 B . (d) 3 p 6
2
If y = sin'x, then (1 — x?) Z—; is equal to
x
dy dy y dy y dy
e By = 257 e A
(@) xdx ®) xdx ©) X dx @ x dx
(sin3x i x#0
If the function f{x) = < ;k 1s continuous
7 l~f x=0

at x = (, then the value of & 1s
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QIl.

Q12.

Q13.

Ql4.

_ 3 11021 1 1 _ _
If A = , then matrix ‘4’ is

2 1701 1] [0 1
@ 11 b) (1 1j|

0 0 '3 4

(1 -1 (1 0
(c) 3 4] (d) 0 1]
Ify= 311 - , then @ 1s equal to

-X

(@) x(1-x*)*3 (b) x(1-x°)*

© (1-x)*

(d) x*(1-x)*°

3 2a -5
. If the matrix |: 4 0 b } is symmetric then the value
-5 3 10
of S5a + 2b is
(a) 6 (b) 10 (c) 16 (d) 20

If 4 1s a square matrix of order 3 and |4| = 5, then the
value of |-44'] is
(a) 25 (b) 25 (c) 5 (d) -5
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Qi15

Ifx 1s real, tﬁe’minimum {félue of x2 —\8.’17 + 201

(a) 4 (b) 2

1

Q16

(c) 0

4 ~

(d) -1

1 0 b
.. For I=[0 1] 3 A=[a }be such that 4% =/, then:

(@ 1+a+bc=0
(c) 1-a®+bc=0

Q17.
(2 -1 3
Ifthematrix | A 0 7
of A 1s _—1 1 4
(a) O (b) —1

(c) 1

c —4
& 1-d-be=0
d) 1+a*>-bc=0

1s not invertible, then value

(d)i
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Qi8.

Q19.

Q20

2

d
If x = at* and y = 2af*, then —; is equal to:

2
(@) 4at4() £

dx

1
© —5 @ -

1
2at®

Let f{x) = x> — 6x? + 12x — 3, then at x = 2, f{x) has:

(a) a maximum
(b) a minimum

(¢) both a maximum and a minimum

(d) neither a maximum nor a minimum

A random variable X has the following probability

distribution:
0 1 2 otherwise
P(X) k 2k 3k 0
Then:
1 1
A k= = B. P(X <2) =
C. E(X)=% D. P(1<X<2)=%

Choose the correct answer from the options given below:

(b) A, B and C only
(d) B, C and D only

(a) A and B only
(c) A,B,Cand D
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Q21

Q22

Q23

The interval, in which the function f (x) = ;+§ 1S

strictly decreasing, is:
(@) (~o,-3)V(3,2) (b) (-3,3)
() (3,00v(0,3) (d R—{0}

The domain of f{x) = cos™'7x is:

1 1
(a) {—73 7} b) [-7,7]
() [0,7] (d) [-1,1]

If P(4)=0.4, P(B)=0.8 and P(A4|B) = 0.6, then P(AU B)
1S:

(@ 096 (b) 0.72 (c) 036 (d) 0.42
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Q24

Q25

Q26

If A=

|
(a) 3

7 T

—1 | and 4 1s singular, then x is equal to:

(d) 32

1
® -5 © -7

1 O 1 0 _
A= and 4% = , then value of k is
3 1 k 1

(a) 81

(b) 27 (c) 12 (d) 36

it4=|" ° |amaB=|' 7| thens'stisequal
11 4 an 1.1 3 ,then 1sequalto:

14 5 bllSll
5 1 ()1110

5 115 11
1 @ 11 o
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Q27

Q28

d
If (cos x) = (sin y)* then i— 1S:

(a)

(&)

(c)

(d)

log,_sin y — ytan x

log,cosx+ xcoty

log_sin y+ ytan x

log, cosx+xcosy

log,_sin y + ytan x

log,cosx+xcoty

log,cosx+xcosy

log,_sin y+ ytan x

0
For a, b > 0, if P=[

(a+b)? is:

(a) 8 (b) 9

2a

—a dQ_ba
b an —_boare

2 0
two matrices such that PQ = { 3 8} , then the value of

1
© 5

=%
@ 27
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Q29
0 o B
A=|-aa 0 y|isa
e
A. square matrix
B. diagonal matrix
C. symmetric matrix
D. skew-symmetric matrix
Choose the correct answer from the options given below:
(a) Aand D only (b) A and C only
(c) A,BandDonly (d) A, BandC only
Q30

The function f{x) = ||x| + 1 — x| 1s:
(a) continuous and differentiable at x = 0 only

(b) continuous at x = 0 but nowhere differentiable

(¢) continuous everywhere and differentiable at all
points except at x =0

(d) continuous but not differentiable at x = 1
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BIOLOGY

ALL QUESTIONS AREE COMPULSORY

_IMULTIPLE CHOICE QUESTIONS
Q1. In angiosperms, double fertilization involves:

A. Fertilization of the egg cell and central cell

B. Fertilization of two egg cells

C. Fertilization of the synergid and antipodal cell
D. Fertilization of the antipodal and central cell

Q2. The functional megaspore in an ovule develops into:

A. Endosperm

B. Embryo

C. Female gametophyte
D. Ovary

Q3. Which of the following is a post-fertilization event in flowering plants?

A. Formation of flower

B. Development of endosperm and embryo
C. Development of pollen tube

D. Formation of male gametes

Q4. In a typical angiosperm, how many nuclei are involved in double fertilization?

A. Two
B. Three
C. Four
D. Five

Q5. The hormone responsible for ovulation in females is:
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A. FSH

B.LH

C. Estrogen

D. Progesterone

Q6. Which of the following cells in the testis secrete testosterone?

A. Sertoli cells
B. Spermatogonia
C. Leydig cells
D. Spermatids

Q7. The structure that helps in the implantation of the embryo into the uterus is:

A. Amnion
B. Chorion
C. Trophoblast
D. Yolk sac

Q8. Fertilization in humans normally occurs in the:

A. Uterus
B. Cervix
C. Fallopian tube
D. Vagina

Q9. The technique called Medical Termination of Pregnancy (MTP) is legally permitted up to
how many weeks of pregnancy in India (as per 2021 amendment)?

A. 10 weeks
B. 20 weeks
C. 24 weeks
D. 30 weeks

Q10. Which of the following is a barrier method of contraception?
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A. Copper-T

B. Oral pills

C. Condom

D. Surgical sterilization

Q11. Which disease is not sexually transmitted?

A. Gonorrhea
B. Syphilis

C. AIDS

D. Diphtheria

Q12. The component of RCH (Reproductive and Child Health) programme includes:

A. Birth control

B. Maternal health
C. Sex education
D. All of the above

Q13. Which method is temporary and hormonal in nature?

A. Vasectomy

B. Copper-T

C. Oral contraceptive pills
D. Tubectomy

Q14. The surgical method of contraception in females is called:

A. Vasectomy

B. Tubectomy

C. Hysterectomy
D. Oophorectomy

Q15. Which contraceptive method also protects against STDs?
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A. Oral pills
B. IUCD

C. Condom
D. Implants

Q16. Saheli, a contraceptive pill for females, was developed by:

A. WHO
B. ICMR
C. DRDO
D. CDRI

Q17. Copper-T acts by:

A. Blocking sperm entry
B. Preventing ovulation
C. Inhibiting implantation
D. Killing the egg

Q18. Which of the following is an example of a natural method of contraception?

A. Copper-T

B. Lactational ammenorhea
C. Condom

D. Diaphragm

Q19. The full form of MTP is:

A. Male Temporary Procedure

B. Medical Temporary Prevention

C. Medical Termination of Pregnancy

D. Motherhood and Temporary Planning

Q20. Which of the following can cause infertility in both males and females?
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A. Cancer

B. Unhealthy lifestyle
C. Hormonal imbalance
D. All of the above

Q21. Which of these is not a function of contraceptive pills?

A. Inhibiting ovulation

B. Increasing sperm motility

C. Altering cervical mucus

D. Changing endometrial lining

Answer: B. Increasing sperm motility

Q22. Assisted reproductive technology that involves transfer of zygote into fallopian tube is:

A ZIFT
B. GIFT
C. ICSI
D. IVF

Q23. Which technique involves placing gametes directly into the fallopian tube?

A. IVF
B. GIFT
C. Ul
D. ZIFT

Q24. Which of the following is not a component of reproductive health?

A. Contraception

B. Safe sex practices
C. Genetic engineering
D. Maternal care

Q25. What is the main objective of the Reproductive and Child Health (RCH) programme?
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A. Reducing agricultural population

B. Controlling genetic disorders

C. Creating awareness about reproductive health
D. Promoting nuclear families

Q26. Who is known as the "Father of Genetics"?

A. Charles Darwin
B. Hugo de Vries
C. Gregor Mendel
D. Watson

Q27. A cross between two heterozygous tall pea plants (Tt x Tt) will give what genotypic
ratio?

A. 3:1
B.1:2:1
C.9:3:3:1
D. 2:1:1

Q28. Which law of Mendel explains the separation of alleles during gamete formation?

A. Law of Dominance

B. Law of Segregation

C. Law of Independent Assortment
D. Law of Incomplete Dominance

Q29. In a dihybrid cross, the phenotypic ratio obtained in F2 generation is:
A. 31

B.1:2:1

C.9:3:3:1

D.1:1

Q30. Which of the following traits in garden pea is recessive?
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A. Round seed shape
B. Yellow seed color
C. Green pod color
D. Tall plant

Q31. In co-dominance, the F1 generation:

A. Shows only dominant trait

B. Shows only recessive trait

C. Shows both parental traits equally
D. Shows an intermediate trait

Q32. Incomplete dominance is shown in:

A. Garden pea

B. Antirrhinum majus and . Mirabilis jalapa
C. Drosophila

D. Human blood groups

Q33. The ABO blood group in humans is an example of:

A. Polygenic inheritance
B. Multiple allelism

C. Incomplete dominance
D. Dihybrid cross

Q34. What is the phenotype of a person with genotype IAi?

A. Blood group A
B. Blood group B
C. Blood group AB
D. Blood group O

Q35. A woman with blood group A marries a man with blood group B. The child has blood
group O. What are the genotypes of the parents?
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A. lAIA and IBIB
B. IAi and IBi

C. IAIA and IBi
D. IAi and IBIB

Q36. Which of the following disorders is due to a recessive autosomal mutation?

A. Down syndrome
B. Hemophilia

C. Sickle cell anemia
D. Turner’s syndrome

Q37. Haemophilia is a:

A. Dominant autosomal disorder
B. Recessive autosomal disorder
C. Dominant sex-linked disorder
D. Recessive sex-linked disorder

Q38. A condition in which a female has only one X chromosome (XO) is called:

A. Down syndrome

B. Klinefelter’s syndrome
C. Turner’s syndrome

D. Edwards syndrome

Q39. If both parents are carriers for Thalassemia, the chance of their child being affected is:

A. 25%
B. 50%
C.75%
D. 100%
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Q40. Study the following pedigree chart showing the inheritance of a particular trait:

O
O M

O

Based on the pedigree chart above, the trait being studied is:
A. Dominant X-linked
B. Recessive X-linked
C. Dominant Y-linked
D. Recessive Y-linked

O7TL
O O

1 ASSERTION AND REASONS:
OPTIONS:

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.
C. Ais true, but R is false.

D. A is false, but R is true.

I Ch. 5: Principles of Inheritance and Variation

Q1.

Assertion (A): Law of segregation is also known as the law of purity of gametes.
Reason (R): Alleles do not mix and separate during gamete formation.



Q2.

Assertion (A): In humans, males are more commonly affected by X-linked recessive disorders.
Reason (R): Males have only one X chromosome, so a single recessive allele is enough to
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express the disorder.

I Ch. 2: Sexual Reproduction in Flowering Plants

Q3.

Assertion (A): Double fertilization is a unique feature of angiosperms.
Reason (R): One male gamete fuses with the egg, and the other fuses with polar nuclei.

Q4.

Assertion (A): Tapetum is the innermost wall layer of the microsporangium.
Reason (R): Tapetum provides nourishment to developing pollen grains.

Q5.

Assertion (A): Apomixis leads to genetically diverse offspring.
Reason (R): Apomixis involves sexual reproduction.

14 Ch. 3: Human Reproduction

Qeé.

Assertion (A): LH surge is responsible for ovulation in females.
Reason (R): LH induces rupture of the Graafian follicle and release of ovum.

Q7.

Assertion (A): Sperm motility is essential for fertilization.

Reason (R): Sperm motility helps sperm to reach the ampullary region of the fallopian tube.
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Qs.

Assertion (A): Placenta is a temporary endocrine gland.
Reason (R): Placenta secretes hormones like hCG, estrogen, and progesterone during
pregnancy.

"] Ch. 4: Reproductive Health

Q9.

Assertion (A): Use of condoms is a barrier method that prevents STDs.
Reason (R): Condoms prevent physical contact of genitals during intercourse.

Q10.

Assertion (A): Copper-T is a hormonal contraceptive method.
Reason (R): Copper-T releases progesterone that prevents fertilization.

ISHORT QUESTION ANSWERS:
1. Q: Name the process that produces gametes.
2. Q: What is a pedigree chart used for?
3. Q: Which syndrome results from the presence of an extra chromosome 217
4. Q: What is the sex chromosome composition of a normal female?
5. Q: What is the male gamete in flowering plants called?
6. Q: What is the term for fusion of male and female gametes?
7. Q: What structure carries pollen grains to the stigma?
8. Q: Name the haploid cell that forms after meiosis in the ovule.
9. Q: What hormone triggers ovulation?
10.Q: Name the site of fertilization in humans.
11.Q: Where does spermatogenesis occur?

12.Q: Which hormone maintains the uterine lining during pregnancy?



SURAJ SURAJ SURAJ

SURAJ

SURAJ SURAJ SURAJ SURAJ

SURAJ

SURAJ

13.Q: What is the full form of MTP?

14.Q: Which contraceptive method also protects against STDs?

15.Q: Name a non-hormonal intrauterine device.

16.Q: What is the natural method of contraception based on menstrual cycle?
17.Q: Who is called the Father of Genetics?

18.Q: What is the term for different forms of a gene?

19.Q: What is the phenotype of an individual with two identical alleles?

20.Q: What type of inheritance is shown by ABO blood groups?

"ILONG QUESTION ANSWERS:

Q1. In snapdragon, a cross between true-breeding red flowered (RR) plants and true-breeding
white flowered (rr) plants showed a progeny of plants with all pink flowers.

(i) The appearance of pink flowers is not known as blending. Why?

(ii) What is this phenomenon known as?

Q2. Answer the following questions:

(i) List any four characteristics of an ideal contraceptive.
(ii) Name two intrauterine contraceptive devices that affect the motility of sperms.

(iii) How do copper and hormone releasing IUDs act as contraceptives? Explain.
(iv) Describe the lactational amenorrhea method of birth control.

Q3. What is menstruation? What are the roles of FSH, LH, oestrogen & progesterone in the
menstrual cycle?

Q4. (i)Draw a diagram of a section of a megasporangium of an angiosperm and label funiculus,
micropyle, embryo sac and nucellus.

(ii) Name the organic material exine of the pollen grain is made up of. How is this material
advantageous to pollen grain?

(iii) Still it is observed that it does not form a continuous layer around the pollen grain. Give
reason.

(iv) How are ‘pollen banks’ useful?



SURAJ SURAJ SURAJ

SURAJ

SURAJ

SURAJ SURAJ

SURAJ SURAJ

SURAJ

I CASE STUDY

Case Study 1: Menstrual Cycle and Hormonal Regulation

Passage:

The menstrual cycle in human females is a complex process regulated by hormones. It typically

lasts about 28 days and is divided into several phases: the menstrual phase, follicular phase,

ovulation, and luteal phase. The cycle is controlled by the interplay of hormones from the

hypothalamus, pituitary gland, and ovaries. Key hormones involved include Gonadotropin-

Releasing Hormone (GnRH), Follicle-Stimulating Hormone (FSH), Luteinizing Hormone (LH),

estrogen, and progesterone.

Questions:

1.

2.

What is the role of LH in the menstrual cycle?

Which hormone is primarily responsible for the thickening of the endometrial lining?

. At what point in the cycle does ovulation typically occur?

What is the function of progesterone during the luteal phase?

. How does a decrease in estrogen and progesterone levels affect the menstrual cycle?

Case Study 2 : Reproductive Health and Family Planning
Passage:

In many countries, including India, reproductive health is a critical aspect of public
health. It encompasses the well-being of the reproductive system at all stages of life.
Family planning plays a vital role in reproductive health by enabling individuals and
couples to anticipate and attain their desired number of children and the spacing of their
births. Various methods are available, including natural methods, barrier methods,
hormonal methods, and surgical methods. The choice of method depends on individual
health, convenience, and personal preferences.
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Questions:

. What is the significance of reproductive health in society?

Answer: Reproductive health ensures that individuals can have a responsible, satisfying,
and safe sex life, and the capability to reproduce and the freedom to decide if, when,
and how often to do so.

. Name two natural methods of family planning.
. What is the primary purpose of barrier methods of contraception?
. Explain the role of hormonal methods in family planning.

. What are the advantages of surgical methods of contraception?

"JPICTURE BASED QUESTIONS:

Q1. Observe the figure and answer the following questions:
(i) State the law which explained by this cross.

(ii) write phenotypic ratio.

(iii) Is all the offspring resembles to parents or any new offsprings are formed if yes

name them.
Parents
R= Round
r=Wrinkled @ e @
W =" eallow
vy=Green RrY'y l RrYy'y

Offspring genotypes
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w

Q2. What does the below pedigree conclude?

. Autosomal dominant
. Autosomal recessive
. X-linked dominant

. X-linked recessive

1 HOTS QUESTIONS

"] Chapter 2: Sexual Reproduction in Flowering Plants

Q:

Why is double fertilization considered an advanced feature in angiosperms?

"] Chapter 3: Human Reproduction

Q:

How does the hormonal feedback mechanism ensure the regulation of the menstrual

cycle?
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| Chapter 4: Reproductive Health

Q:
Why is the implementation of sex education in schools considered essential for
reproductive health?

"] Chapter 5: Principles of Inheritance and Variation

Q:
If a trait is recessive, how can it reappear in the F2 generation even though it was not
seen in the F1 generation?

"IPROJECTS:
MAKE 3D MODEL
ROLL NO. — 1-5 - MAKE 3D MODEL OF SPERM AND OVUM

https://youtu.be/ALpTD91pZZU?si=xtOM4H52WVpKikXE

https://youtu.be/FC8GRCUvzuY?si=PKugh7j40QgwWRaU

ROLL NO. — 6-10 — MAKE 3D MODEL OF FLOWER

https://youtu.be/fXszFiMTFcU?si=C-hL8Mr ZNpPoaf7

ROLL NO. —11-15 - MAKE 3D MODEL OF DNA

https://youtu.be/InJ0zh9TnDO?si=F4ilADOXxjN1Xkm]

ROLL NO. — 16-20 — MAKE 3D MODEL OF MENSTRUAL CYCLE

https://youtube.com/shorts/SDblp kP19M?si=AKOCdtp NFBgdSNL

N
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Computer Science

Topic: Python Basics (Print Command, Input Command & Conditional Statements)
Instructions: Answer all questions neatly in your notebook. Write programs wherever required.

1. Explain the importance of Python in Computer Science. Mention any five applications of
Python.

2. What s the print() command? Explain different ways of using the print() function with
examples.

3. Write a Python program to display personal details (Name, Class, School, Stream) using

the print() command.

Explain the purpose of the input() function with syntax and example.

Write a Python program to input marks of five subjects and display the total marks.

What are decision-making statements in Python? Explain their importance.

Explain if, if-else, and nested if statements with examples.

Write a Python program to check whether a number is positive, negative, or zero.

Write a Python program to check whether a student has passed or failed (passing

marks = 33).

10.Write a Python program to find the largest among three numbers entered by the user.

W XN LA



SURAJ SURAJ SURAJ SURAJ SURAJ SURAJ SURAJ

SURAJ SURAJ

SURAJ

English Core
A. Literature — Flamingo

1. Character & Theme Analysis

Choose any 2 from the list below. Write 200 words on each:

- The peddler in The Rattrap — How kindness changes him

- Saheb and Mukesh in Lost Spring — Lost childhood and dreams

2. Poetic Devices & Central Idea

Pick 1 poem from Flamingo and write:

- Central idea in 120 words

- 3 poetic devices with examples from the poem

_Options: My Mother at Sixty-Six, Keeping Quiet, A Thing of Beauty

3. Diary Entry
Imagine you are M. Hamel on the last day of French class. Write a 150-word diary entry
expressing your feelings.

B. Writing Skills

4. Article Writing

Write a 250-word article on any one:

- “Impact of Social Media on Youth”

- “Role of Youth in Nation Building”

- “Mental Health: Breaking the Stigma”

5. Letter Writing

Write a formal letter to the Editor of a newspaper about increasing road accidents due to
rash driving.

C. Vocabulary

6. Revision Work

- Make a vocabulary list of 25 words from Flamingo with meanings and one sentence each.

D. Project Work

7. Project on Any One Topic
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Prepare a 1200-1500 word project file on A4 sheets with index, acknowledgment,
bibliography. Choose from:

1. Women Empowerment in India — Case study of Kalpana Chawla/Kiran Bedi (you can
select any other also)

2. The Lost Generation — Analysis of Hemingway’s influence on modern youth

3. Child Labour in India — Link it with Lost Spring

4. Role of Art in Healing Trauma — Link it with A Thing of Beauty

Include: Pictures, charts, newspaper clippings, conclusion.
E. Creative Task

8. Poster/Slogan Making
Make an A4 poster on either:
- “Say No to Plastic”

- “Save Water, Save Life”

- “Stop Child Labour”

Submission Guidelines

1. Written work in a separate neat notebook or ruled sheets.
2. Project work in a separate file with cover page.

3. Label with Name, Class, Sec, Roll No.

4. Original work will get more marks. Avoid copy-paste.



