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Physics (Engineering) Grand Test -2014

Using a scale calibrated up to millimeters, the dimeter of a sphere is measured to
be 4.2cm. The percent error in the calculation of its volune is nearly

1) 3.5% 2) 7% 3) 0.7% 4) 2%

A river is 480 m wide and a boat that can travel atl5 m st relative to the still
water crosses the river by shortest path in 40 seeds. The velocity of water in the
river must be

1) 7.5 mg 2)12m¢g 39m¢g 4) 6 m st
Two players of same height are separated by a largéistance in the play ground.
The ball thrown by one player is received by the dter. The point of projection
and the point of reception are at the same heightb@ve the ground. If the ball
during its motion rises to a height of 5m above the point of projection, the time
interval for which the ball is in motion is (g = 10ms?

1) 1s 2) 2s 3) 4s 4) 1/2s
Two bodies of masses 3 kg and 2 kg are connected dyong string, and the string
is made to pass over a smooth fixed pulley. Initily the bodies are held at the
same level and released from rest. The velocity die 3 kg body after one second
is (take g =10 m/3

1) 2m/s 2) 1m/s 3) 0.4 m/s 4) 4 m/s
Choose the correct option from those given below

A) The cause of motion-of an object is force

B) The cause of changes of motion of an objectirertia

1) A true, B false . 2) A false, B true 3xrAe, B true  4) A false, B false

A ball A.moves directly towards an identical ball B at rest with a linear
momentum p. During the collision, A transfers 80% of its linear momentum to B.
The-percentage loss of kinetic energy during the dsion is

1) 64% 2) 32% 3) 16% 4) 68 %
The center of mass of a system of particles of tdtanass 10kg is moving with a
velocity of 4 m/s due north. If one of the particles of mass Xg in the system is
moving with a velocity of 8m/s due south, the velocity of the center of mass dfie
remaining particles of the system is

1) 7m/sdue north  2) 8Ysdue north  3) 1&V/s due south 4) Vs due south
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A block of mass 2kg is resting on a rough horizontal surface. A steadyorizontal
force of 10N is applied on the block and moves it over a certidistance. If the
kinetic energy acquired by the block is 80% of thavork done by the applied force,
the coefficient of friction between the block andhe surface is ¢ = 10m/s?)

1) 0.05 2)0.1 3)0.2 4)0.4

A steady torque is applied by a motor on a fly whdenitially at rest. When the fly
wheel has madén' rotations, the instantaneous power delivered by # motor to

the fly wheel is proportional to

)n 2)% 3 L WA

Jn
A uniform circular disk of mass 2 kg is rolling without slipping on a rough
horizontal table. If the velocity of the centre ofmass of the disk is 4 m/s, the kinetic
energy of the disk is
1)16J 2)32J 3).24.J 4)22.4]
At a given place where acceleration due to gravitis‘g’ m /se, a sphere of lead of

density ‘d’ kg/m® is gently released in a column of liquid of dengit ' p'kg/m?. If
d> p, the sphere will
1) Fall vertically with an acceleratiog’‘m /se¢

2) Fall vertically with no acceleration

3) Fall vertically with an acceleratkgﬁ%j

4) Fall vertically with an accelerati(gﬁg]

A particle' is _executing simple harmonic motion. The maximum force it
experiences during the motion i~ and the maximum kinetic energy during the
motion-is K. The amplitude of the motion is

1) X/F 2) FI2K 3) K/2F 4) 2F/IK
Two steel wires A and B have length& and 2. and radii r and 2. If they are
stretched by applying the same tension force, theatio of strain energies per unit
volume stored in them is

1)1:4 2)4:1 3)16:1 4)1:16
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Assertion (A): When two soap bubbles one small inze and the other large in size
are in communication with each other, then the smabubble becomes smaller and
the large bubble becomes larger.

Reason (R): The pressure inside the smaller buibless and that inside the larger
bubble is more.

1) Both A and R are individually true and R is timerect explanation of A

2) Both A and R are individually true but R is leé correct explanation of A

3) Alis true but R is false

4) Both A and R are false

Two steel balls have masses in the ratio 1 : 8. & are released in to a tall jar
containing glycerin. When they attain their respedtve terminal velocities, the ratio
of those terminal velocities is

1)1:4 2)4:1 3).142 4)2:1
An open mouthed flask has air inside it, initiallyat.a temperature of 27C. The
density of the air in the flask isp. If the flask is heated to a temperature of 12T,
the density of air in the flask now is

Dp 2) /4 3) 4p/3 4) 2pl127
The temperature expressed «in Fahrenheit scale vaselinearly with the same
temperature expressed in‘Celsius:scale, i.e. theagth drawn with temperatures in
Celsius scale on X-axis.and the corresponding temgdures expressed in
Fahrenheit scale on Y-axis is a straight line. Thelope of this line is

1) 5/9 2) 9/5 3)1 4) 1/32
During an adiabatic process, the square of the presre of an ideal gas is found to

be directly proportional to the absolute temperatue raised to power seven. The

gas must-be
1)‘Monatomic 2) Diatomic
3) Polyatomic 4) a mixture of mono and diatomicsgs

A copper vessel of mass 10§m (specific heat of copper = 0.1 cal/gm/Q contains
290 gm of water at 2C°C. Now steam is passed in to the system until the
temperature rises to 40C. The mass of the system towards the end is

1) 10gm 2) 400gm 3) 310gm 4) 410gm
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A uniform copper rod has a temperature difference 6 100 C across its ends.
Under steady state conditions, the rate of flow dfieat through it is Q. If one third
of the length of the rod is cut and removed, assumg that the same temperature
difference is maintained across its ends, the preserate of flow of heat will be

1)Q 2) 3Q/2 3) 2Q/3 4) 9Q/4
A string of length 2m is stretched between two ends and a stationary wavs setup
on it with five nodes. The minimum distance betweern node and antinode is

1) 20cm 2) 25cm 3) 40cm 4)’50cm
To the driver of a train approaching a cliff with a speed of 36 kmph, the frequency
of the echo of the whistle of the train appears tbe 510 Hz. If velocity of sound in
air is 330 m/s the actual frequency of the whistleust be

1) 540 Hz 2) 480 Hz 3) 510 Hz 4) 520 Hz

A ray of light undergoes a minimum deviation. of. 60.when incident on an

equilateral prism made of material of refractive index+/3. The angle of emergence
of the ray from the second refracting surface of te prism is

1) 30 2) 45 3) 60 4)

A convex lens of focal lengthdn is used as a simple microscope by a person
having least distance of distinct vision of 3@m. The maximum magnification he
can achieve is

1)5 2)4 3)6 4) 8

The average magnetic-field energy density ofnaelectromagnetic wave is
1.2x10%J/m3. The intensity of the radiation is € = 3x10ms?)

1) 3.6x10°Wmr%st 2) 4.0x10*Wmrzst

3) 1.08x1NM?s? 4) 1.33x1Wmr2s?

Two coherent sources are at a distance “d” apa Interference bands are
produced with monochromatic light of wavelength A’ on a screen at a distance
“D” from the coherent sources. If “w’ is the band width, then the correct relation
between the various parameters is

:M —DA 3) a):ﬂ 4) a):D_A
2D

1) w =—
2d D d

2)w

www.sakshieducation.com



217.

28.

29.

30.

31.

32.

www.sakshieducation.com

Match the following.

List | List Il
(A) Magnetic dipole moment (e) newton/ampete
(B) Magnetic flux (f) weber/meter
(C) Permeability of vacuum (9) joule/tesla
(D) Magnetic induction (h) ampere meter
(i) weber
1)A-g,B-h,C—-e,D-f 2)A-h,B—-i,C-e,Df
3)A-g,B-i,C—-e,D-f 4H)A-f,B-g,GCh,D—i

The time period of oscillation of two bar magats placed together in a vibration
magnetometer is found to be doubled when the alignemt of one of the magnets is
reversed. The magnetic moments of two magnets mus¢ in the ratio

1)5:3 2)1:2 3)3:1 4)2:1

If @, electric flux enters an enclosed surface ang, electric flux leaves that surface,

the charge enclosed by the surface is

a) zero if|g | =|g| b) positive,if g |>|g| ¢) negative iflgg| >|a|
d) Positive if ‘q‘<‘gq‘ €) hegative if‘q‘ <‘¢1‘

1) a, c andd are correct 2 andd are correct

3) a, b ande are correct 4) b andeare correct

A charged condenser of capacityC, having a chargeQ is connected parallel to an
uncharged condenser of capacity@. The charge lost by the first condenser is
1)Q/3 2) X3 3)Q/2 4) /2

A cylindrical copper rod connected across an ideakource of emf with zero
internal resistance has drift velocity of the eleebns ‘v'. If a coaxial cylindrical
hole is drilled all along its length with a radiuswhich is half the radius of the rod
and it is connected across the same source, now ttheft velocity of the electrons
will be

1) 4v/3 2) 3v/4 3) 2v 4)v

The resistance in the left and right gaps of metebridge are in the ratio 2 : 3. A
balance point is obtained at P on the wire. Now,he gap resistances are
interchanged, the new balance point is at Q. The e of PQ in cm is

1) 40 2) 60 3) 20 4) 50
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33A cylindrical conductor of radius 'R’ carries a current 'i'. The value of magnetic field
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40.

at a point which is R/4 distance inside from the surface is 10. Find the value of

magnetic field at point which is R distance outside from the surface

@) %T (b) %T () 4—30T (d) 8—30T

An AC current through a conductor is represengd by i = 10 sin (100 t)A, here is
in seconds. The minimum time taken for the currento increase fromzeroto 5A is
1) 1Y300s 2) 114505 3) T1600s 4) 77900s

A galvanometer of resistance ZD is converted in to an ammeter by connecting a
shunt resistancel/2Q in parallel with it. If the current in the shunt.is x, the
current through the galvanometer isy and the current through the-ammeter isz,
thentheratiox:y: zis

1)40:1:41 2)41:1:40 3)1:40:41 4):41:40

An oil-drop of radius one micron carries a chege-equal to that of three electrons.
If the density of the oil is 2000 kg/ry the electric field to be applied to keep the
drop stationary is (neglect the buoyancy force)

1)1.71x 100 VIim 2) 1.71x 1 V/m 3)1.71x10V/m 4)1.71x 1¢* V/m

An X-ray tube operates at a voltage V'. Thenaximum linear momentum of the
X-photons emitted from the tube is (e = quantum otharge, ¢ = speed of light in

vacuum)

1)& 2) % 3) % 4)?3—\2/

A radio-active substance can decay simultanesly by two different processes in
which the ‘decay constants arel, and A,, and the effective decay constant of the
substanee isA. If A,<A,, which of the following is the correct ascending rder of
the-three decay constants?

DA<, <A 2)A, <A <A 3) A <A<A 4N, <A, <A

The two inputs of a logic gate are low and itsutput is high, then the gate is (are)
1) OR gate 2) AND gate 3) OR gateAND gate 4) NOR gater NAND gate
The height of a transmitting antenna ish and that of a receiving antennah/4. The
maximum possible distance between them for line-afight transmission is R is the
radius of Earth)

1) V2Rn 2)74.5RN 3) V3.1Rh 4)\J6RN
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1) 2 2)3 32 41 5 4 6 2 7)1)8 9 4 10) 3
11) 3 12) 1 13) 3 14) 3 15) 1 16) 2)1Z 18) 2 19) 2 20)2
21)2 22)2 23)3 24)3 251 26)4 27)3 28)1 )R9 30)2
31)4 32)3 33)3 34)3 35)1)36 37)3 38)4 39)440)2

1. Relative error in diameter = relative errorradius = 0.1/4.2 = 1/42. Relative error in volume =

3xrelative error in radius and percent error =tredaerrorx100

2. Time of crossing a river by shortest path, 2b =
Vg ~ Vi

3. 5mgiven is greatest height, from this getn8. Using this time of flight can be calculated.
4. The common acceleration is given &y (m;—mzjx 0. Next v =u + at.
m

5. The cause of motion is inertia. The.cause of gharfi motion is force.

6. If u is initial velocity of A;.after collision the vebity of B must be 0.8 and that of A 0.@. (Linear

momentum is directly proportional to the velocity)

Y 4
7. \_/CM — anl m2V2 .

m, £,
8. When 80%: of work converts into kinetic enertfyge remaining 20% must be the work done in

overcoming the frictionumgs = 0.2Fs.
9. W -0=200andP =7 xw.
1

10.  Kgou :Emvz(1+ B), herep = 1/2 for the disk.
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Apparent weight = actu\éY wg}/ght —upt I‘lﬂﬂa'tg

Vdg'= Vdg - Vg
d-p
- o'=| —=
o=(932]
Maximum force in SHM = mass x maximum accdiera and maximum Kkinetic energy =

Yoxmassxmaximum velocity a,,,, = A and \,,, = Aw

Strain energy per unit volume = Y2xstressxstitdere the stresses are in the ratio 4:1 andchsteae

also in the ratio 4 : 1.
Excess pressure is inversely proportionahéoradius.
When masses are in the ratio 1 : 8, the radst be in the ratio 1 : 2,and terminal velocityadiug.

PV =mTr, wherer is specific gas constant. And=m/V .

F ;32 =%:> y—932=%<3' and hencg = (9/5X +32,'compare this witly = mx+c and the slopen.

For adiabatic procesB’™* O T”

H =m4&06 and H = mL.

%=m, i.e. the rate of flow is inversely proportionallength.
For a string 5 nodes.implies 4 antinodes afabgs formed. Loop lengti\(2) = 1/2m. Minimum
distance between node and antinod¥/4ds

In Doppler._effect with echo, the virtual saiapproaches the observer and the observer appsoach

. V+vV
the virtual source, hencé'= f { Lj.
V=V,

When minimum deviation occurs, the angle afdance and the angle of emergence are equal and

each is equal t{ A+2ij .

Maximum magnification of a simple microscopéﬁ%.

Intensity of electromagnetic wave = Averagergy density of either the magnetic field or eliectr
field x speed of light in vacuum.
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26. Standard formulaa)=T

27. Conceptual.

28.T=2m ’I— and 2T :ZZT’I—
(M, +M,)B, (M;—M,)B,

29. If flux entering is equal to flux leaving, Mix being zero, the enclosed charge is zero.dferflux
leaves, the enclosed charge must be positive aedversa
30. Common potential = (Total charge Q)/(C+2C)e Tharge gained by the second condenser is charge

Q

lost by the first condenser. Use= v

31, Drift velocity y, ===V v

= = = = , obviously it is independent of the area of
ne Ane RAne sLAne/ X sne y J

cross section of the conductor.
32. First balance point is at a distance otddrom the left end. The next balance point willdi€s0cm
from the left end. Shift is 20m

33. Magnetic field inside the cylindrical cordior
B, :i‘—;.;—i; (R=Radius of cylinder;, = distance.of ebservation point from axis of wgikr)

Magnetic field out side the cylinder at a-distandeom it's axis B,, =i’—;’T.%i

, R—B (R+4R)
B, _1Ir 10 _ 4
:> e —

By R® By, R?

= =B, ZET

34. Put = 5 and solve fot.

35. The current through the’ammeter = currentuiiinogalvanometer + current through shunt. The ratio
of the currents in the shunt and galvanometerasrtherse ratio of their resistances.

36. mg=gE, and mass = volume x density

37. Linear momentum of a photon is Enecgy/

38. A=At

39. Both inputs Low and output High is given by Ri@ate and also NAND gate.

40.  d=./2Rnh +/2Rn,
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