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Dinitrogen and dihydrogen react with each other to produce ammonia according to the following
chemical equation:

N2(g) + 3H2(g) ——2NH;(g)

(i) Calculate the mass of ammonia produced if 2.00 x 10° g of dinitrogen reacts with 1.00 x 10° g of
dihydrogen.

(if) Will any of the two reactants remain unreacted?

(iii) If yes, which one and what would be its mass?

(i) State Pauli’s exclusion principle.

(i) Account for the following:

(a) Chromium has configuration 3d°4s* and not 3d*4s?.
(b) Bohr’s orbits are called stationary orbits or states.

(i) Give the number of electrons in the species H," and O,".

(i) Using s, p, d notations, describe the orbital with the following quantum numbers:
@n=3,1=1, m=0,

(b)n=1,1=0

(iii) State Heisenberg’s uncertainty principle.

A photon of wavelength 4 x 10" m strikes on metal surface, the work function of the metal being
2.13 eV. Calculate (i) the energy of the photon (eV), (ii) the kinetic energy of the emission, and (iii)
the velocity of the photoelectron. (1 eV = 1.602 x 107*° J).

Write the complete symbol for the atom with the given atomic number (Z) and atomic mass (A).
()Z2=17,A=35(i)Z2=92, A=233(ii)Z=4,A=0.

Following results are observed when sodium metal is irradiated with different wavelengths. Calculate
(i) threshold wavelength and (ii) Planck’s constant.

A (nm)
F = 10° (m 5%

00 450 400
435 520

[l

3

Lh

Chlorophyll present in green leaves of plants absorbs light at 4.620 x 10** Hz. Calculate the
wavelength of radiation in nanometre. Which part of the electromagnetic spectrum does it belong to?

Account for the following:

(i) lonization enthalpy of nitrogen is more than that of oxygen.
(ii) A cation is always smaller than its parent atom.

(iii) Noble gases have large positive electron gain enthalpies.

(i) Arrange the following ions in the order of increasing ionic radii.

Na‘, Mg®, F~, 0%

(i) Explain why Be has higher ionization enthalpy than B.

(iif) Predict the formula of compound which might be formed by silicon and bromine.

Give reason for the following:

w

w



(i) Halogens act as good oxidising agent.

(i) Electron gain enthalpy of noble gas is almost zero.

(iii) Na and Mg™* have same number of electrons but removal of electron from Mg* requires more
energy.

94 (i) Which is largest in size— Cu*, Cu®* or Cu, and why?
(i) Which element in periodic table has highest I.E. (ionisation energy)?

(i) Which element is more metallic—Mg or Al and why?

95 The first (IE;) and second (IE,) ionisation enthalpies (kJ mol™) of three elements |, Il and Il are

given below:

Element IE4 IE,

I 403 2640
Il 549 1060
1l 1142 2080

Identify the element which is likely to be (i) non-metal (ii) an alkali metal (iii) an alkaline earth metal.

96 (i) Write the resonating structures for SOz and NO,.
(i) Which hybrid orbitals are used by C-atoms in the following molecules:
(a) CH;—CH==CH,
(b) CH;CHO
(i) Although geometries of NH; and H,O molecules are distorted tetrahedral, bond angle in water is
less than that of ammonia. Discuss.

97 Arrange the following according to bond length and bond dissociation energy giving reasons:
(i) H—F, H—CI, H—Br, H—I
(i) C—C, C==C, C==C
(iiiy C—H bond length in CH,, C,H, and C,H,

98 Which of the following substances exhibt Hbonding?
Draw the H-bonds between two molecules of the substance where appropriate.

0
() CH,CHOH (i) CH—C—0H
0 0

(i) CH—C—CH, () CH—C—NH,
99 Explain the important aspects of resonance with reference to the CO, ™ ion.
100 H3PO; can be represented by structures 1 and 2 shown below. Can these two structures be taken

as the canonical forms of the resonance hybrid
representing HsPO3? If not, give reasons for the same.
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101 (i) Balance the following redox reaction by ion-electron method.

MnOj + SO, —s Mn2* + HSOj

(acidic medium)

(ii) Depict the galvanic cell in which the following reaction takes place.
Zn(s) + 2Ag (ag) — Zn™(ag)+ 2Ag(s).
Show

(a) which of the electrode is negatively charged?

(b) the carrier of current in the cell.

102 Consider the reactions:
25,037 (aq) + I(s) — S40¢(aq) + 2I(aq)
5,03 (aq) + 2Bry(1) + SH,O(]) —— 2501 (aq) 4 4Br (aq) + 10H"(aq)
Why does the same reductant, thiosulphate react differently with iodine and bromine?

103 0.25 g of an organic compound gave 30 cm® of moist dinitrogen at 288 K and 745 mm pressure.
Calculate the percentage of nitrogen
(Ag. tension at 288 K = 12.7 mm).

104 Discuss the principle of estimation of halogens, sulphur and phosphorus present in an organic
compound.

105 In the organic compound:
1 3 3 4 5 ]
CH,~CH—CH,—CH,—C=CH-
bond is:
(i) sp — sp (ii) sp — sp°
(iii) sp® — sp° (iv) sp® - sp®

the pair of hybridised orbitals involved in the formation of C, — C;

106 (i) What is meant by H-bond? Explain giving example.
(i) Why is o-nitrophenol steam volatile whereas p-nitrophenol is not steam volatile?
(i) (a) Arrange the following in decreasing order of their bond angle:
H,O, NH3, H,S
(b) Sketch the bond moments and resultant dipole moment of the following molecule:
H,O, NHs, NF; and PCl;
(c) Draw shape of the following molecules on the basis of VSEPR theory; XeF, and SF,.
(At. No. of Xe =54, At. No. of S =16)
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(1)A planet in a distant solar system is 10 times more massive than the
earth and its radius is 10 times smaller. Given that the escape velocity
from the earth is 11 kms-1, the escape velocity from the surface of the
planet would be

(@) 1.1 kms-1
(b) 11 kms—1
(c) 110 kms-1
(d) 0.11 kms-—1

(2)Consider a uniform square plate of side ‘a’ and mass ‘m’. The moment of
inertia of this plate about an axis perpendicular to its plane and passing
through one of its corners is

(a) 4/6 ma2
(b) 3/4 ma2
(c) 2/3 maz2
(d) 1/5 ma2

(3)A block of mass 0.50 kg is moving with a speed of 2.00 m/s on a smooth
surface. It strikes another mass of 1.00 kg and then they move together
as a single body. The energy loss during the collision is

(@) 0.16 J
(b) 1.00J
(c) 0.67J
(d)0.34J
(4) A particle of mass 100 g is thrown vertically upwards with a speed of 5
m/s. the work done by the force of gravity during the time the particle



goes up is

(@) 0.5J
(b) -0.5J
(c)-1.25J
(d)1.25J
(5)An experiment is performed to find the refractive index of glass using a
travelling microscope. In this experiment distance are measured by

(a) a vernier scale provided on the microscope
(b) a standard laboratory scale
(c) a meter scale provided on the microscope
(d) a screw gauage provided on the microscope

(6)A player caught a cricket ball of mass 150 g moving at a rate of 20 m/s. If
the catching process is completed in 0.1 s, the force of the blow exerted
by the ball on the hand of the player is equal to

(a) 300 N
(b) 150 N
(c)3N
(d)30N
(7)The maximum velocity of a particle, executing simple harmonic motion
with an amplitude 7 mm, is 4.4 m/s. The period of oscillation is
(a)100 s
(b) 0.01s
(c) 10s
(d)0.1s
(8) A bomb of mass 16 kg at rest explodes into two pieces of masses of 4
kg and 12 kg. The velocity of the 12 kg mass is 4 ms—1. The kinetic
energy of the other mass is

(a) 96 J

(b) 144 J
(c) 288 J
(d) 192 J



(9)A soap film is trapped between a frame and a wire of length 10 cm as shown.
Frame

Wire

If the surface tension is given as 0.0049 N/m, what will be the value of m (in mg)
such that the wire remains in equilibrium?

(20) A soap bubble of d mm diameter is observed inside a bucket of water. If

the pressure inside the bubble is 0.075 N/cm?, what will be the value of d?
(Take surface tension as 0.075 N/m)
a) 0.4
b) 0.8
c) 1.6
d) 4

ANS OF MCQs

1. (c) 2. (c)
3. (c) 4. (c)
5. (a) 6. (d)
7. (b) 8. (c)
9. (d) 10. (b)

VERY SHORT ANSWER

Show that a.(b - )is equal in magnitude to the volume of a parallelopiped formed by the three


https://www.sanfoundry.com/wp-content/uploads/2017/08/fluid-mechanics-questions-answers-surface-tension-q2.png

- =

vectors @, b and c.

| g r--=7B

8l

Then b x ¢ is a vector perpendicular to the

plane of b and ¢

Let § be the angle between e and b x ¢

and 7 unit vector along b x c.

a.(b x c) = (area of parallelogram OBDC)

= area of parallelogram DBDCqﬁ.E}

= area of parallelogram OBDC |E| cos §
ANS: (vlnl=1)

= (area of parallelogram OBDC) (OL) [~OA eos & = OL]
= (area of parallelogram OBDC) x (height)

—  —

= volume of parallelopiped with edges @. b. ¢

—* —* —* —*

R
Given @ +b +¢ +d =0.Which of the following statements are correct ?

* * * ¥
(i) a, b, e and d must each be a null
vector.

=N

(ii) The magnitude of {; + ¢) equals
the magnitude of (b + 4 ).

iti) The magnitude of @ can never
he greater thﬂn the sum of the

magmtudeu of b c and d
[iv) b -+ e 11111.,1: he in the plane of a
and d if ﬂ;, r:f are not collinear,

and in the line uf; and E, if they
are collinear?

ANS: (i) Incorrect, (ii) Correct,
(iii) Correct, (iv) Correct.



What is the angular acceleration of a particle moving in a circle of radius ‘r' with a angular speed
‘w?

ANS: Since w is constant, angular acceleration will be zero.

Three girls skating on a circular ice ground of radius 200 m start from a point P on the edge of the
ground and reach a point Q diametrically opposite to P following different pathes shown in figure.
What is the magnitude of the displacement vector for each ?

For which girl is this equal to the actual length of path skated ?
Q

i

ey 4
/ AB c

NI

2

—
ANS: Displacement of each girl = PQ

= Magnitude of the displacement for each girl.

= PQ = diameter of a circular ice ground = 2 x 200 = 400 m

For girl B, the magnitude of displacement is equal to the actual length of path skated.

Write the three laws of motion.

ANS: (i) A body at rest or uniform motion will continue to maintain the status, till an unbalanced
force acts on it.
(ii) The rate of change of momentum is a measure of the force acting on the body.

Or The total unbalanced external force acting on a body is the product of its mass and
acceleration.
(iif) For every action there exists an equal and opposite reaction.

Why is it necessary to keep the rate of fuel consumption in a rocket constant ?

ANS: If the rate of fuel consumption is not kept the same, the energy produced every moment
will be different and may lead to problem of controlling large energy or accelerating the rocket.

Given below are examples of some potential energy functions in one dimension. The total energy
of the particle is indicated by a cross on the ordinate axis. In each case, specify the regions, if
any, in which the particle cannot be found for the given energy. Also indicate the minimum total
energy the particle must have in each case. Think of simple physical contexts for which these
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v(x)
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ANS: We know that total energy

E=KE.+P.EorKEE.=E-P.E

and K.E. can never be negative. The object cannot exist in the region, where its K.E. would
become negative

(i) for x>a, P.E. (Vo) > E

- K.E. becomes negative. Hence the object cannot exist in the region x>a.

(ii) For x<a and x>b, P.E. (Vo) > E.

~ K.E. becomes negative. Hence the object cannot be present in the region x<a and x>b.
(iif) Object cannot exist in any region because P.E. (Vo) > E in energy region.

(iv) On the same basis, the object cannot exist in the region — b<x< — a and a<x<b.

The bob of a pendulum is released from a horizontal A as shown. If the length of the pendulum is
1.5 m, what is the speed with which the bob arrives at the lowermost point B, given that it
dissipates 5% of its initial energy against air resistance ?



O 1.5m A

1.5m

B

Gravitational potential energy at A
=mg x 154d
Kinetic energy at B

a

= mgxl.E—IDDxmgxl.E:iJ
- 95
= 1 J
TE RS2 Ton

(PE.),= (EE. )g and 5% of initial
energy 1s dissipated against air resistance.

murl=mg x 1.5 = 95
100
5 2x98x15x95
or ==
100
ANS: or v= 5285 ms1

Two inclined frictionless tracks, one gradual and the other steep, meet at A from where two
stones are allowed to slide down from rest, one on each track. Will the stones reach the bottom at
the same time? Will they reach there with the same speed ? Explain. Given 6, = 30°, 6, = 60° and
h =10 m, what are the speeds and times taken by the two stones ?

ANS: AB, AC = two smooth planes inclined to the horizontal at £8; and 28, respectively. As
the height of both the planes is the same,
-~ both the stones will reach the bottom with same speed.

SHORT ANSWER TYPE




10

from figure acceleration of two blocks are
a1 = g sinfy, and as = g sinf;
as EE = E']_ ﬂfz = ﬂ:'_
i
fromv=u+at=0+atort=—

1 @
as + «— and as: > ag
a

R £ 5 i.e. second stone will take lesser time and reach the
bottom earlier than first stone.

Answer the following :

(a) The casing of a rocket in flight burns up due to friction. At whose expense is the heat energy
required for burning obtained-the rocket or the atmosphere ?

(b) Comets move around the sun in highly elliptical orbits. The gravitational force on the comet
due to the sun is not normal to the comet’s velocity in general, yet the work done by the
gravitational force over every complete orbit of the comet is zero. Why ?

(c) An artificial satellite orbiting the earth in very thin atmosphere loses its energy gradually due to
dissipation against atmospheric resistance, however small. Why then does its speed increase
progressively as it comes closer and closer to the earth ?

(d) In Fig. (i), the man walks 2 m carrying a mass of 15 kg on his hands. In Fig. (ii), he walks the
same distance pulling the rope behind him. The rope goes over a pulley, and mass of 15 kg
hangs at its other end. In which case is the work done greater ?

15 kg

(it)

(i)

ANS: (a) Friction due to atmosphere, brings burning of the rockets mass. The drop in mass of
the rocket is the cause for loss of energy.

(b) Force is perpendicular to displacement at any point of time.

(c) Drop in P.E., rise in K.E. and drop in total energy is seen. The loss is due to friction.

(d) Against gravitational force work done in first case is zero and in second case is 15 x g x 2 =
300 joule.



So more in |l case only.

11 If suddenly the gravitational force of attraction between the earth and a satellite revolving around
it becomes zero, what will happen to the satellite ?

ANS: Satellite will move tangentially with constant speed equal to its orbital velocity at the time
the force ceases to act.

12 Show graphically how gravitational field strength varies with distance from the centre of earth,
outwards. Give the relation also.

For points inside the earth,

G%T_x:ap
E,=—9 - "
= .3:2 E P
Eg 4
T i\ For points outside the earth,
! 4 3
| — e G378 am
ANS: 0 R x distance o= go i i
13 If a planet existed whose mass and radius were both half of those of the earth, what would be the
value of the acceleration due to gravity on its surface as compared to what it is on the earth’s
surface ?
We know,
= G;-‘:I {z)
R_
SM Iy Ivr-Lr| o
(RPL 2
From (i) and (i), we have
£_1 90_o
g 2
ANS: - g =2¢
14 The mass and diameter of a planet are twice of those of the earth. What will be the period of

oscillation of a pendulum on this planet, if it is a second’s pendulum on the earth ?
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We know, g

R_
_ GM,
e = _‘RE
GM
and &p = £
Ry
Given : My= 2M, and E; = 2R,
g _1
g 2
The time period of a simple pendulum is
given by
|
T, = on |-
Y&
T
and T, = 21 |=—
Ak

ANS: For Ie = 1s, .IF = 1@5
Why does a cycle tube burst in summer?

ANS: Pressure in the tube increases with increasing temperature, but the volume expansion
happens to a limited range. So, the cycle tube bursts in summer.

According to Stoke, the viscous force experienced by a sphere of radius r depends on the
terminal velocity and viscosity of the liquid besides radius. Derive the formula.

F = vt = F = K v3y°rf,
Equating the dimensions, vwe have,
MLT= = K(LT™%° (L)® (MLITLF
Equating the powers of :
M:1=¢L:1=a+b—-ec¢
T:2 =-a-c¢
c =la=—<+2=1L0b=1—a+c=1
. F = Kvrn = 6anro,
ANS: K = 67 was found experimentally by Stoke.

A cylindrical jar of cross-sectional area 0.01 m? is filled with water to a height of 50 cm (given
figure). It carries a tight fitting piston of negligible mass. Calculate the pressure at the bottom of
the jar when a mass of 5 kg is placed on the piston.
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Total force acting on the base = hg pA + mg
F =05 x 95 x 1000 x 001 + 5x 98
=5 x93 +5x93=950N
- Pressure= Force 950

=~ — 9300 Nm™
ANS: Areg 001

It is advised not to stand near a running train. Why ?

ANS: When fast moving train passes on a rail, then the velocity of air streams in between the
rail and the person standing near rail will be very large as compared to the velocity of air streams
on the other side of person away from the rail. According to Bernoulli’s theorem, the pressure of
air will become low in between person and rail and is high on the other side of person. As a result
of the pressure difference, a thrust acts on the person which may push the person towards rail
side and the person may meet with an accident.

Figures (a) shows a thin liquid film supporting a small weight = 4.5 x 1072 N. What is the weight
supported by a film of the same liquid at the same temperature in Fig. (b) and (c) ? Explain your
answer physically.

L] [ 4

40 cm 40 cm 40 ¢m

(@) (6) ()

ANS: Fig. (a) is incorrect.

According to law of continuity a;v; = a,v, where a; and a, are area of cross-section of two pipes
and a; and v, are the speed of fluid in those pipes respectively. Thus, at constriction (i.e., where
the area of crosssection of the tube is smaller) the speed of flow would be more.

According to Bernoulli’'s equation, if speed is more, the pressure is less and hence level of water
in vertical tube attached at constriction should be less.

Hence, Fig. (a) is incorrect.
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One often comes across the following kind of statement concerning circular motion. A particle
moving uniformly along a circle experiences a force directed towards the centre and an equal and
opposite force directed away from the centre. The two forces together keep the patrticle in
equilibrium. Explain, what is wrong with this statement?

ANS: This statement is wrong relative to any inertial frame of reference that we normally use
(e.g., laboratory frame that is approximately inertial). The particle in circular motion is not in
equilibrium, it has a centripetal acceleration. Centrifugal force does not exist relative to an inertial
frame. The statement is correct relative to the (non-inertial) frame rotating with the particle.

In Millikan’s oil drop experiment, what is the terminal speed of an uncharged drop of radius 2.0 x
10~ m and density 1.2 x 10° kg m~ ? Take the viscosity of air at the temperature of the
experiment to be 1.8 x 107 Pa s. How much is the viscous force on the drop at that speed ?
Neglect buoyancy of the drop due to air.

r(p-oje
1
where ¢ is the density of the medium in

which the drop is falling. If the buoyvancy
of the drop due to air is neglected, then

Terminal velocity, v; = é ®

2
b= 2 x I PE
9 U
2x(2.0x107%)2x1.2x10%x 9.8
vy =
9x1.8x107°
r=90 % ]_D—.’:l L vy = 0,058 ms1
' " "o Wiscous force on the drop at speed v; i.e,
— Ly i —
p=12x10° kg m F = 6 o
Viscosity of air, F =6x314 x18 x 109 x 20 x 107
. x 0.058
ANS: n =18 x 10 Nsm™ F=39x100N

Give an example of Pseudo force.
ANS: Centrifugal force.

Consider the decay of a free neutron atrest:n —-p +e".

Show that the two body decays of this type must necessarily give an electron of fixed energy, and
therefore, cannot account for the observed continuous energy distribution in the B-decay of a
neutron or a nucleus.
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Mo. of f-pariclas per unit
energy interval

Y

Kinetic energy of

g-particle emitted
ANS: If the decay of a neutron (inside the nucleus) into proton and electron is according to the
given scheme, then the available energy in the decay must be carried by the electron coming out
of the nucleus and therefore the emitted electrons should always possess a fixed value of kinetic

r

Mo. of B paticles per unit
energy internal

[

energy. Kinetic energy of  particle emited  py4\vever, the graph in figure shows that the emitted
electron can have any value of energy between zero and maximum value. Therefore the given
decay mode cannot account for the observed continuous energy spectrum in the 3-decay.

What is meant by mass energy equivalence ? Discuss its significance in Physics.

ANS: Energy and non-mass are interconvertible. In Physics, it gives explanation for the energy
released in nuclear reactions.

The figure adjoining shows a hydraulic press with the larger piston of diameter 35 cm at a height
of 1.5 m relative to the smaller piston of diameter 10 cm. The mass on the smaller piston is 20 kg.
What is the force exerted on the load by the larger piston ? The density of oil in the press is 750
kg m™.

il

LETTTETTTETTT




26

27

28

29

30

Pressure on the smaller piston

__ 20x98 _ N m
T * |i5 * lﬂ_z_]-
Pressure on the larger piston
= F N m?2

T (17.5 % 10777
The difference between these two pressures
1s equal to hpg, where
hA=15m: p =750 kg/m? ;
and g=98ms"
20=9.5 F

' mfaﬂu_g-f T%(17.5 107572
— =15 = 750 = 9.8
Simplifying, we get

ANS: F=13 x 108 N

An artificial satellite is at a height of 36,500 km above earth’s surface. What is the work done by
earth’s gravitational force in keeping it in its orbit ?

ANS: Zero.

The gravitational Potential energy of a body at a point in a gravitational field of another body is
3 GMm
r . What does the negative sign show ?

ANS: Negative sign means that the mass m is bound to M

Following are the graphs of elastic materials. Which one corresponds to that of brittle material ?

_{

ks YA A

»

Stress
Strass
Stress

Strain X Strain Strain
(a) (b) (c)

ANS: (a)
Crystalline solids are called true solids. Why ?

ANS: Because they have a well defined, regularly repeated three dimensional arrangement of
ions/atoms/molecules.

A 5 cm cube has its upper face displaced by 0.2 cm by a tangential force of 8 N. Calculate the
shearing strain, shearing stress and modulus of rigidity of the material of cube.
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L=53cem=5x102m
AL=02em=02% 102 m ; F = 8N

chearing strain = T =— =004

chearing stress =

LxL (5= 10732

= 3200 N/m?®
Modulus of rigidity

_ Shearing Stress

- chearing Strain

= 3200 = 80000 N/m?®
0.04

8 x 10¢ N/m*®

ANS:
Bridges are declared unsafe after long use. Why ?

ANS: A bridge undergoes alternating stress and strain for a large number of times during its
use. When bridge is used for long time, it loses its elastic strength. Therefore, the amount of strain
in the bridge for a given stress will become large and ultimately, the bridge will collapse. So, they
are declared unsafe after long use.

If a capillary tube of insufficient length is dipped into a liquid, what will happen to the liquid rising ?
ANS: The liquid will rise to the level available and form a meniscus of large value.

Why does mercury drop its level in a capillary tube ?

ANS: Excess pressure always acts on the concave side and for mercury there is upper convex
surface. So, it drops its level in capillary tube.

When 200 g mass placed in a cylindrical beaker of base area ‘a’ is removed, the vertical length
comes out of water by 2 cm. What is the radius of the cylinder ?

Upthrust due to 2 em = 2 = &
This should be balanced by 200 g mass.
222 = 200, a = 10 m?

e =10
{10
e CIT
ANS: '

Does Archimedes’ principle hold in a vessel in free fall or in a satellite moving in a circular orbit ?

ANS: No.

LONG ANSWER TYPE QUESTION
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Two billiard balls each of mass 0.05 kg moving in opposite directions with speed 6 ms—1 collide
and rebound with the same speed. What is the impulse imparted to each ball due to the other ?

ANS: Mass of each billiard ball, m = 0.05 kg

Speed of each ball before collision, v;= 6ms™

Speed of each ball after collision, v, = 6 ms™

Hence, initial mmentum of each ball before collision = mv, = 0.05 x 6 = 0.3 kg ms™
Final momentum of each ball after collision = mv, = 0.05 x 6 = — 0.3 kg ms™
Impulse imparted to each ball due to other = Final momentum — Initial momentum
=—-0.3kgms™—0.3kgms™

=—0.6 kg ms™ = 0.6 kg ms™ (In magnitude).

A cricket ball of mass 150 g is moving with a velocity of 12 ms™, and is hit by a bat, so that the
ball is turned back with a velocity of 20 ms™. The force of the blow acts for 0.01 second on the
ball. Find the average force exerted by the bat on the ball.

Change in momentum
= 150 = 102 [20 - 12]
= 1200 x 102 kg ms™*
Since t=0.01 second

-3
o Average force = M
ANS: 107"

=120 N

Figure shows a man standing stationary with respect to a horizontal conveyor belt that is
accelerating with 1 ms™. What is the net force on the man ? If the coefficient of static friction
between the man’s shoes and the belt is 0.2, up to what acceleration of the belt can the man
continue to be stationary relative to the belt ? (Mass of the man = 65 kg.)

ANS:  Acceleration of conveyor belt a = 1 ms™
Forceonman=ma=65N
Force of friction = ps mg

=0.2x65x%x10
=130 N
The man can continue to be at rest till the force equals the frictional (limiting) force.
e~ EL2 130 5
T m 85

What is the effect of rotation on the value of ‘g’ ? Derive the relation.

ANS: Consider a mass m placed at a latitude 6. Two forces are experienced by it namely,



- — = = =

Equatorial
Flane

| (i) The gravitational force ‘mg’ towards centre O.
(ii) The centrifugal force trying to lift the mass away.

] 23

mgs = 1!'|{mg:]2 + {mR cos6 7

_9 i 5 ™ IEI S D_ ~
The net force is given by, 2 (mg) \mR cos 6 0") cos(180°-6) The radius is R cos 6,

since the centrifugal force is due to the rotation about the axis of the earth.

2 o

1 [E @° :JE % ] E:E

mgs = mg

S 8s = & fl—

negligibly sﬁm]l.
i 2 i
Se=g (l—RiEEIEEE']
. g

40 A body weighs 90 kgf on the surface of earth. How much will it weigh on the surface of a planet
whose mass is 1/9 and radius 1/2 that of earth ?

Let M. E. be the mass and radius of earth.
M. E,. be the mass and radius of planet.

A, = M/D
R, = R/2
F=Wt. of body = 90 kgf
=90 x 98 N
F=mgand g = GI:I
RZ
F - G—D{m
e
o0 x 9.8 = SMm
B2
If F' is weight of body on surface of planet,
then
5~ GMym _ GOM9)m

R (R/2)"
- ACGMm _ 2 90«98
5 gz B

ANS: = 40 kgf




Subject : Computer Science(083)
PART - |

Topic :Python(Basic, Conditional Statement, Loop, String, List)
1. Name the function that tells the data type of an object.
2. Identify the typeofToken:
i) D_o_j ii)True
iii)* iv)@
3. What are the supported data types inPython?
4. What are the key features ofPython?
5. Find the output forthefollowing::

a. str="Kendriyavidyalaya GreaterNoida”
print(“Linel”,str[19], end="#')
print(“\t”,str[4:7])
print(str*3, str[27:]), sep="***")
b. x=20
X=X+5
x=x-10
print(x)
X,y=x-1,50
print (x,y)
6. Writeaprogramtoenterthesideofasquareandprintitsareaandperimeter.
7. Evaluate the following expression with precedence of operator:

X=2%¥3/5+10//3-1

i) Write the following expressions using operators used in Python:
(i)x = a3 + b3 +c3

(ii)A=Rr(r+h) 2 (jii) x=(-b+v(b2-4ac))/2a

8. Find syntax error(s), if any, in thefollowingcode::

MAX="4’

a=int(input”Enter the value of a:”) b=

int(input”Enter the value of b:”)

if(a>b)
MAX=5

for x in range(0, MY_MESSAGE):

print(“%d” %(x))
9. Write an appropriate for loop to be repeated 100 times, except the loop is to be terminated if

the value of the variable Pbecomes50.



10.

11

12.

13.

14.
15.
16.
17.

18.
19.
20.
21.
22,

Topic
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What will be the value of a after executing thefollowingcodes?

) a=0 ii) a=0
foriin range(10): for i in range(10):
a=a+l a=a+l
for j in range(10): for j in range(10):
a=a+l a=a+l
print(a) print(a)

. Name the error and error message:

a.answer="Hello”+1
b. while True print(“Hello World”)
WAP in python to delete all duplicate elements in a list.

For eg:
If Alist is:[5,2,4,-5,12,2,7,4]
After deleting duplicate elements, new list should be:[5,2,4,-5,12,7]

WAP in python to generate following series:

WAP in python to find out a factorial of a given number.

WAP in python to find out first n prime numbers.

WAP in python to print a series of odd numbers of first N terms.
WAP in python to print the following pattern:

*
k%
%k k%

%k %k %k %k

WAP in python to show how many alphabets, digits, spaces are there in a string.
WAP in python to print only the vowels of a string.

WAP in python to find out length of a list.

WAP in python to print a list.

WAP in python to show only the even elements in a number list.

PART-II

: Basics of Computer

Describe basic computer architecture?

Define these terms: Biometric Sensor, QR code reader, Barcode Reader, Smart card Reader

What are Registers and cache memory?

What is a Nibble and Byte?

Enlist the Different types of Printers.

Define: Track, sector and cylinder.

What are Communication Bus?

Describe Mobile System Organization with its components?
Enlist functions of an Operating System.
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10.

What is Cloud Computing? What are its types?

Topic: Data Representation & Boolean Logic
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13.

14.

Convert the following into decimal: (10110),, (1001110),,(677)s,(123)s, (16C)16, (3AE)4s
Convert into Binary: (69)10, (10)10,(15)s,(123)s, (16C)16, (3AE)+6

Convert into Octal : (41)44, (102)40, (101101),

Convert into Hexadecimal: (723)4q, (192)44,(678)5,(10110100),

What is ASCII? How it is different from ISCII?

What is Unicode? What do you mean by UTF8, UTF16 and UTF32?

What do you mean by logic? What is Boolean Logic? What are Boolean Operators?
What is Truth Table? Explain with example.

What is the Precedence of Boolean Operator? Rules for Evaluating Boolean Expression?

. Enlist the different types of Logic Gates.
. DeMorgan’s Law and Demorgan’sTheorem .
. Verify the following using truth table:

a. X+Y.Z=(X+Y).(X+2)
b. X+X =X+1
c.

Logic diagram for the expression

A 3
Py
B —

Draw the logic circuit for this expression F = (X + Y)(Z + W)

Topic : Database Concept & My SQL Basics
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What is a database?

What is a DBMS? Name any two DBMS.

What is file organization in a Database?

What is the need of a Database?

What is the term meant- Database Administrator , Application Developer, End User?
What are the major advantages of a DBMS? Explain any 6.

What is Data Model? Define data models in brief.

What are the limitations of Network datamodel?

Define the following: Cardinality of Relation, Degree of Relation, Domain of Relation.

. What is Database Key? Define Primary Key, Foreign Key, Alternate Key & Candidate Key.
. What is MySQL? What are the advantages of using SQL?

. Categorize SQL Statements.

. Write the SQL statement to create a database?

. What are the SQL commands used under DML?

. Differentiate between DDL and DML commands?

. Write the SQL statement to create the following table:

. Write an SQL query to create the table “Books” with the following structure-
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Field Type Size
Book_Id Char 6
Book_Name Varchar 25
Author_Name Varchar 30
Price Integer

PublishingDate Date

18. Insert any two record values of your choice into the table “Books”?
19. Write the command to describe the structure of a table?
20. What do you mean by the term” Data Integrity”?

21. Differentiate between “Delete” and “Drop” command? Also provide their syntax.

22. What do you mean by the term “Data type”? Enlist the datatypes in MySQL.
23. Which command is used to show the records in MySQL?

END
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