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Physics

1.

Which of the following is true for ra N
from infinity ? 45 onrag

(@) Two images are formed

(b) Continuous image is formed between focal
points of upper and lower lens

(c) One image is formed

(d) None of the above

What is dimensional formula of thermal
conductivity ?

(a) [MLT 91 (b) [MLT %97}

(© [MALT %0 %]  (d) [ML*T" 0]

A block C of mass m is moving with velocity v,
and collides elastically with block A of mass m
and connected to another block B of mass 2m
through spring constant k. What is k if x, is
compression of spring when velocity of A and B
is same ?
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(c) 400 m/s

A bullet of mass 20g and moving with 600 m/s
coHides with a block of mass 4 kg hanging with
the string. What is velocity of bullet when it
comes out of block, If block rises to height
0.2 m after collison ?
(a) 200 m/s (b) 150 m/s
(d) 300 m/s

What is moment of inertia in terms of angular
momentum (L) and kinetic energy (K) ?
2
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A disc of mass 2 kg and radius 0.2 m is rotating
with angular ' velocity 30 rad/s. What is
angular velocity, if a mass of 0,25 kg is put on
periphery of the disc ? '

(a) 24 rad/s (b) 36 rad/s

(c¢) 15 rad/s (d) 26 rad/s

If a body is raised from the surface of the earth
upto height R, what is the change in potential
energy ?

(a) mgR (b) 2 mgR
mgR mgR
(c) 2 (d) T

A piston of cross-section area A is fitted in
cylinder in which gas of volume V at pressure P
is enclosed. Gas obeys Boyle's law, what is
angular frequency if piston is ‘displaced

slightly ?
(a) \[%
© {5

, [
() 248

3Ag
(D) T



10. A piston fitted

9. Carbon, silicon and germanium atoms have
four valence electrons each. Their valence and
conduction bands are separated by energy
band gaps represented by (E,)c (E;)s; and
(Eg )ge respectively. Which one of the follawmg
reiatlonshlps is true in their case ?

(@) (Eg)e>(E)s (b)) (B e = (Eg)si
(c) (Es)c<(Eg)Ge (d) EE )cﬁfE )si

in  cylindrical
pipe is pulled as
shown in the
figure. A tuning

fork is sounded

at open end and loudest sound is heard at open
length 13 cm, 41 cm and 69 c¢m, the frequency
of tuning fork if velocity of sound is 350 m/s,
is:

(a) 1250 Hz (b) 625 Hz

(c) 417 Hz (d) 715 Hz

11. A man is standing on the platform and one
train is approaching and another train is going
away with speed of 4 m/s, frequency of sound
produced by train is 240 Hz, What will be the
no. of beats heard by him per second ?

(a) 12 " (b) Zero
(c) 6 @ 3

12. A capacitor having capacitance 1 puF with air is

13.

filled with two dielectrics as shown. How many
times capacitance will increase ?

T e

(a) 12 (b) 6

(c) 8/3 (d) 3

Permanenc magnet has properties retentivity
and coercivity respectively :

(a) high-high (b) lqw-low

(c) low-high (d) high-low
Hydrogen bomb is based upon :

(a) fission

(b) fusion

(c) chemical reaction

(d) transmutation

Six moles of O, gas is heated from 20°C to
volume. If specific heat

35°C at constant
essure is 8 cal/mol-K

capacity at constant pr

16.

17.

18.

19.

20.

21.

22,

and R=8.31 J/mol-K, what is ,
internal energy of gas ?
(a) 180 cal (b) 300 cal

(c) 360 cal (d) 540 cal
In Carnot engine efficiency is 40% at p
reservoir temperature T. For efficiency
what will be temperature of hot -reser_voir

@l ®ZE @ér @
A ball of mass 2 kg moving with _veloeiw-a

collides with spring of natural length 2 m 3
force constant 144 N/m. What wﬂl be len

compressed spring ?
(@) 2m (®) 1.5m
(© 1m (d) 0.5m

A proton moving horizontally down
enters in a magnetic field pointing towa
north. In which direction proton will defle
(a) East (b) West
(c) North (d) South
Induced emf in the coil depends upon :
(a) conductivity of coil 1
(b) amount of flux

(c) rate of change of linked flux
(d) resistance of coil

With in depletion region of p-n junction diode:
(a) p-side is positive and n-side is negati
(b) p-side is negative and n-side is posi

(c) both sides are positive or both nagat: e
(d) both sides are neutral

27 small drops each having charge q an
radius r coalesce to form big drop. How
times charge and capacitance will become?
(a) 3,27 (b) 27,3
(e) 27,27 d) 3,3

X-rays are used in determining the moleculd

structure of crystalline because its : '

(a) energy is high '

(b) it can penetrate the ‘material ).

(c) its wavelength s oompambie
interatomic distance

(d) its frequency is low

In a radioactive material the activity a
is R and at a later timet ,, it is R,. If the de¢
constant of the material is A, then :
(a) Ry =R, EatiEal

(b) R, =R, qu = t3)

(©) Ry =R, (t2/t;)

(d} R1 = Rz -






38. Two spheres of same size, one of mass 2 kg and
another of mass 4 kg are dropped
simultaneously from the top of Qutab Minar
(height = 72 m). When they are 1 m above the
ground, the two spheres have the same :

(a) momentum

(b) kinetic energy

(c) potential energy

(d) acceleration

The moment of inertia of a rod about an axis
through its centre and perpendicular to it is

1l2 ML? (where, M is the mass and L, the length

39.

of the rod). The rod is bent in the middle so

that the two halves make an angle of 60°. The
moment of inertia of the bent rod about the

sa.me axis would be :

(a) ——MLZ (b) ~—-ML2
2 Mﬁ
(c) EEM"‘ (d) 35

40. A boat at anchor is rocked by waves whose
crests are 100 m apart and velocity is 25 m/s.
The boat bounces up once in every :
(a) 2500 s (b) 75 s
(©) 4s (d) 0.25s

41. By sucking through a straw, a student can
reduce the pressure in his lungs to 750 mm of
Hg (density = 13.6 g/cm?®). Using the straw,
he can drink water from a glass upto a
maximum depth of :

(a) 10 em (b) 75 em
(c) 13.6 cm (d) 1.36 cm

42. Two parallel large thin metal sheets
have equal surface charge densities

(o = 26.4 x10"'% C/m*) of opposite signs. The
electric field between these sheets is :
(a) 1.5N/C (b) 1.5x107 1 N/C
(c) 3N/C (d) 3x107"° N/C
43. A wire mesh consisting of very small squares is
viewed at a distance of 8 cm through a
magnifying converging lens of focal length 10
cm, kept close to the eye. The magnification
produced by the lens is :
(a) S (b) 8
(c) 10 (d) 20
44. Hard X-rays for the study of fractures in bones
should have a minimum wavelength of
107! m. The accelerating voltage for electrons

in X-ray machine should be :

45.

47.

49 L]

- rigid bodies :

(a) < 124kV
(b) > 124 kV
(c) between 60 kV and 70 kv
(d) = 100 kv

A lens is made of flint glass (refraun.
index=1.5). When the lens is immerge, 'f;-
liquid of refractive index 1.25 the ¢ &
length :
(a) increases by a factor of 1.25
(b) increases by a factor of 2.5

(c) increases by a factor of 1.2

(d) decreases by a factor of 1.2

The voltage of clouds is 4 x 10° V. with respan
to ground. In a lightning strike lasting 100 p
a charge of 4 C is delivered to the ground, Thg
power of lightning strike is :
(a) 160 MW (b) 80 MW
(c) 20 MW (d) 500 kw

For inelastic collision between two spherigg

(a) the total kinetic energy is conserved
(b) the total mechanical energy is ng

conserved
(c) the linear momentum is not conserved
(d) the linear momentum is conserved

Which of the following diagrams represe
variation of electric field vector with time for:
circularly polarised light ? '

(€) t—s (d)

The operation of a nuclear reactor is said

critical, if the mulnplicanon factor (k)
value :
(@) 1
(b) 1.5
(©) 2.1 i el g
(d) 2.5 o T



50.

51.

52.

5 !-l‘.!-ulh Biven bel(}w represents whtch Of
the logic operations ?

.—
e

(a) AND (b) NOT
(c) OR (d) NOR

Three objects coloured black, gray and white
can with stand hostile conditions at 2800°C.
These objects are thrown into furnace where
each of them attains a temperature of 2000°C.
Which object will glow brightest ?

(a) The white object

(b) The black object

(c) All glow with equal brightness

(d) Gray object

Two balloons are filled, one with pure He gas
and the other by air, respectively. If the
pressure and temperature of these balloons are
same then the number of molecules per unit
volume is :

(a) more in the He filled balloon

(b) same in both balloons

(c) more in air filled balloon

(d) in the ratio of 1 : 4

Flash light equipped with a new set of

batteries, produces bright white light. As the

batteries wear out :

(a) the light intensity gets reduced with no
change in its colour

(b) light colour changes first to yellow and
then red with no change in intensity

(c) it stops working suddenly while giving
white light

(d) colour changes to red and also intensity
gets reduced

« The spatial distribution of the electric field due

to charges (A, B) is shown in figure. Which one
of the following statements is correct ?

(a) Ais +ve and B -ve,| Al >'B'.
(b) Ais-ve and B +ve, | A|=| B|

(¢) Both are +ve but A>B
(d) Both are —ve but A>B

4 -

P

B5. If a street light of mass M is suspended m’:“
the end of a' uniform rod of length L in

different possible patterns as shown in figure,
AN

then :

Cable

(4) @
Cable
1/2

(C)

(a) pattern A is more sturdy
(b) pattern B is more sturdy
(c) pattern C is more sturdy
(d) all will have same sturdiness

56. 22U has 92 protons and 238 nucleons. It
decays by emitting an alpha particle and

becomes :
(a) *pU (b) %6Th
(e} FU (d) ZiNp

57. The fossil bone has a '*C: '2C ratio, which is

[-]%] of that in a living animal bone. If the

half-life of 'C is 5730 years, then the age of
the fossil bone is :

(a) 11460 years

(b) 17190 years

(c) 22920 years

(d) 45840 years

58. Two tuning forks P and Q when set vibrating
give 4 beats per second. If a prong of the for-ki;
is filed, the beats are reduced to 2/s. What is
frequency of P, if that of Q is 250 Hz ?

(a) 246 Hz )
(b) 250 Hz
(c) 254 Hz
(d) 252 Hz




59. If alpha, beta and gamma rays carry same
momentum, which has the longest
wavelength ?

(a) Alpha rays

(b) Beta rays

(c) Gamma rays

(d) None, all have same wavelength

60. When you make ice cubes, the entropy of
water :

(a) does not change
(b) increases

(c) decreases
(d) may either increase or decrease depending

on the process used

61. A light emitting diode (LED) has a voltage
drop of 2 V across it and passes a current of 10
mA. When it operates with a 6 V battery
through a limiting resistor R, the value of R is :
(@) 40 kQ (b) 4kQ
(c) 2000 (d) 4000

62. The minimum potential difference between
the base and emitter required to switch a
silicon transistor ‘ON’ is approximately :

(a) 1V (b) 3V
() SV (d) 4.2V

63. Given that: y = A sin [(%) (ct - x}:r

where, y and x are measured in metres, Which

of #e following statements is true ?

(a)™The unit of A is same as that of x and A

(b) T}m unit of A is same as that of x but not
ofA

(c) The unit of ¢ is same as that ﬁ:>f—2iTE
(d) The unit of (¢t - x)is same as that uf—?

64. A projectile is thrown in the upward direction
making an angle of 60° with the horizontal
direction with a velocity of 147 ms™', Then the
time after which its inclination with the
horizontal is 45°, is
(@) 15s (b) 10.98s
(c) 5495 (d) 2.745s

65. A wire 3m in length and 1 mm in diameter at
30°C is kept in a low temperature at —170°C

and is stretched by hanging a weight of 10 kg
at one end. The change in length of the wire

is: [Y=2x10" N/m? g=10m/s*® and
a=12x10"°/°C]

(a) 5.2 mm (b) 2.5 mm

(c) 52 mm (d) 25 mm

67.

69.

70.

A tank is filled with water of dej
and oil of density 0.9 g per
water layer is 100 cm and of
cm. If g = 980 cm/s?, then the ve
from an opening in the bsa:mm

(a) /900 x 980 cn/s(b) /10
(¢) /920 x 980 cnv’s (d;
An engineer claims to
delivering 10 kW power
of 1 g/s. The calorifi €
This claim is : @y :'
(a) valid {1 o1y ;.J"
(b) invalid LA

(c) depends on engincgdeﬂﬁ;}
(d) dependentonload

Two conc-entnc.spt_:

(6). What is the electric p
common centre ? Diao

(a) ofgy ®)

() ;:-'{H +1)

In the _::ondensar.};_:_'
charged to 5V and lel

-2 718)
TWG ,ﬂ?ﬁlls, ha"ing ]







11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Calculate the total pressure in a 10.0 L cylinder
which contains 0.4 g helium, 1.6 g oxygen and
1.4 g nitrogen at 27°C.

(a) 0.492 atm (b) 49.2 atm

(c) 4.92 atm (d) 0.0492 atm

If the energy difference between the ground
state of an atom and its excited state is
4.4x10*J, the wavelength of photon
required to produce the transition :

(a) 226x102m (b) 1.13x10 m

(¢) 4.52x107®m (d) 452x10* m

The activity of a radioactive substance falls to
87.5% of the initial value in 5 years. What is
the half-life of the element 2

(a) 52 years (b) 104 years

(c) 26 years (d) 13 years

Metals are good conductors of electricity

because they contain :

(a) ionicbonds

(b) a network structure

(c) very few valence electrons

(d) free electrons ; 3 y

The oxidation states of iodine in HIO,, H;I0;
and HIO, are respectively : .

(@ +1,+3,+7 (b) +7,+7,+3

() +7,+7,+7 (d +7,+5,+3
Crystalline form of silica is called :

(a) crystalline silicon (b) quartz

(c) rock (d) talc

The elements commonly used for making
transistors are :

(a) Cand Si (b) GaandIn

(c) Pand As (d) Siand Ge

Ethyl alcohol is used as a preservative for

chloroform because it : 7

(a) prevents aerial oxidation of chloroform

(b) prevents decomposition of chloroform

(c) decomposes phosgene to CO and Cl,

(d) removes phosgene by converting it to ethyl
carbonate

In the following sequence of reactions
CH B —AEN, ¥

(a) n-propyl amine
(b) isopropylamine
(c) ethylamine

(d) ethylmethyl amine

Alcoholic beverages contain :
(a) isopropyl alcohol (b) n-propyl alcohol
(¢) ethyl alcohol (d) methyl aleohol

Redustion_, e, w7 ic «

21.

22.

23.

25.

26.

27.

28“

29.

30 -

At

In the reaction :

KyCr __oxidation e

Als:
(a) 1-propanol (b) 2-butanol
(c) 2-propanol (d) ethanol
The enzymes which are used to converg g.
into ethyl alcohol are : il
(a) maltase, diastase

(b) diastase, maltase, zymase

(c) invertase, zymase
(d) invertase, diastase, maltase

Picric acid is :
(a) 2,4, 6-tribromophenol
(b). sym-trinitrophenol

(¢) trinitrophenol

(d) 2, 4, 6-trinitrotoluene

2-pentanone and 3-pentanone can
distinguished by :

(a) Cannizaro’s reaction
(b) Aldol condensation
(c) Iodoform reaction

(d) Clemmensen’s reduction
The acid which contains the aldehyde-'_l\_
is : . -
(a) acetic acid

(c) benzoic acid

(b) formic acid
(d) propionic acid

Sour taste of lemon is due to the presence ' r
(a) citric acid (b) acetic acid
(¢) oxalic acid (d) none of these

Vinegar is a solution of acetic acid whichis

(a) 15-20% (b) 20-25%
(c) 6-8% (d) 2-4%
Calcium formate on distillation gives :
(a) HCOOH (b) CH,COOH
(¢) CH,CHO (d) HCHO

In the reaction :
OHIOH /= cxidation:

A — U SRR

(a) HCHO, HCOONH,
(b) HCOOH, HCOONH,
(¢) HCOOH, HCONH,
(d) HCHO, HCONH,

The cleavage of an aryl-al
HI gives : '

(@) alkyl iodide and water
(b) aryl iodide and water -
() alkyl iodide, aryl iodide
(d) phenol and alkyl iodide






57. Following method is not used for extraction of

Al :
(a) van Arkel (b) Serpeck
(c) Baeyer (d) Hall-Heroult

58. In electrorefining of copper, some gold is
deposited as :

(a) cathode (b) electrode
(c) cathode mud  (d) anode mud

59. The pH value of 1/1000 N-KOH solution is :
(a) 3 (b) 105
() 2 (d) 11
60. Geometrical isomers can exist for :
(a) CH,CH (CH,) CH,CH,CH;
(b) CH,CH = CH - CH,
(¢) CH,CH = CH,
(d) CIH,C— CH,CI
61. Size of colloidal particles is in the range :
(a) 0.05mp - 0.1 mp

(b) 25u - 30p
(c) 0.1p—1mp
(d) 10p —20p

62. Osmotic pressure of 0.4% urea solution is 1.64
atm. and that of 3.42% cane sugar is 2.46 atm.
When the above two solutions are mixed, the
osmotic pressure of the resulting solution is :

(a) 0.82 atm (b) 2.46 atm
(c) 1.64 atm (d) 4.10 atm
63. LPG mainly contains :

(a) ethyne (b) butane
(c) methane (d) ethane

~64. Which of the following metal ions is not
coloured ?
(a) 'rf" (b) Fe'*
(c) V** (d) Zn*

65. Volume of water needed to mix with 10
mL N HCl to get 0.1 N HCl is :
(a) 900 mL (b) 9 mL
(c) 90 mL (d) 100 mL

66. Heavy water is :
(a) water containing Fe, Cr, Mn
(b) water at 0°C
(c) D,O
(d) water obtained after distillation
67. Two moles of PCl; were heated in a closed
vessel of 2 L. At equilibrium 40% of PCl; is

68.

69.

70.

71.

72.

73.

74.

75.

dissociated into PCl; and Cly. The yg. =
equilibrium constant is :
(a) 0.53 (b) 0.267
(c) 2.63 (d) 5.3

Equal moles of »vater and urea are takep ;5
flask. What is inass percentage of urea :-;..
solution ?
(a) 23.077% (b) 230.77%

(c) 2.3077% (d) 0.23077%
The radiant energy from the sun is due tq ;-
(a) combustion '

(b) nuclear fusion

(¢) nuclear ﬁssionr
(d) chemical reaction

The IUPAC name of K, [PtClg] is :
(a) hexachloroplatinate pgtassium .
(b) potassium hexachloroplatinate (IV)
(¢) potassium hexachloroplatinate

(d) potassium hexachloroplatinum (IV)

The solubility of CaF, in pure water |
2.3x10 ® moldm™ *. Its solubility prodyg
will be : :

(a) 48x1071®
(b) 48.66 x10 ®
© 4.9x10 "
(d) 48.66 x10™'*

In the reaction,

(a) NH, () N,
(© O, (d) Co,

In an isochoric process, AH for a system
equal to : (
(@) P-AV (b) PV
(©) E+P-AV (d) AE
The value of the ionic product of waté
depends : '
(a) on volume of water
(b) on temperature :
(¢) changes by adding acid or alkali

(d) always remain constant
Fluorine exhibits an oxidation staté-..ﬁl:?s'."
because : 4

(a) it can readily accept an electron 4
(b) itis very strongly electronegative
(¢) itis a non-metal TN R
(d) it belongs to halogen family

A+ B+ChCis:






17. The co-ordinates of the point which dividfss the
join of the points (2, -1, 3) and (4, 3, 1) in the
ratio 3 : 4 internally are given by :

5 20 10 10 15 2
“7?? ® =77
25 15 4 15,20 3

18. The area of the triangle ABC, in which a1,
b=2, ZC=60°1is:

1 :
(a) 4 sq unit (b) 554 unit

(c) —"'? §q unit (d) /3 sq unit

19. In a triangle ABC, b=+/3,c=1and £ZA=30°,
then the largest angle of the triangle is :
(@ 60° (b) 135° (c) 90° (d) 120°

20. IfA+B+C =n, then
sin 2A + sin 2B + sin 2C is equal to :
(a) 4sin Asin B sinC
(b) 4 cos A cos B cosC
(c) 2cos AcosB cosC
(d) 2sin A sin B sin C

21. A flag is standing vertically on a tower of
height b. On a point at a distance a from the
foot of the tower, the flag and the tower
subtend equal angles. The height of the flag is :

a + b® c:2 - b?

Wt aE O ey
Ty, z 2

a -b a“ + b

© b'a2+b2 e a* ~b*

22. If o,fp are the roots of the equation
6x*-5x+1=0, then the value of
tan ' o + tan"! Bis:

(a) O (b) n/4 (c) 1 (d) m/2

23. The three straight linesax + by =¢, bx + ¢y =a
and cx + ay = b are collinear, if :

(@) b+c=a (b) c+a=b
(¢c) a+ b+c=0 (d) a+ b=c¢

24. The length of perpendicular from the point
(acos a, asin @) upon the straight line
y=xtana +¢c>0is:
(a) c (b) csin® @
(c) ccos?a (d) csec? a

25. The equation of the circumcircle of the triangle
formedbythelinesx =0,y =0,2x + 3y = 5is:
(a) G{x + y23+ 5(3x -2y)=0
) x*+y*-2x-3y+5=0
(c) x‘a+y2+2x 3y-5=0
(d) 6(x*+y*)-50Bx+2y)=0

26.

27.

28.

29.

30.

31,

32.

330

yYy=mx+ 3

-

The differential equation of syster i
concentric circles with centre (1, 2) is :

(@) (x=2+ /- 1J£—=0
(b) (x-1)+ 0!—-2)%:0
() (x+1)%+(y—2i=.0~
(d) (x+2)i‘~y—+{y—-'1J=0"

The equation of pair of lines Jommg '
the points of intersection of x? 4 52
x+y=3$

(a) x2+(@3-xF=9
(b) xy=0

(QEF T e .
) (x-y)P=9 -
The value of A for which rihg
xtyy +23«x+6y+1=0 in
circle x* + y? + 4x + 2y = 0 orthogo

(a) 11/8 (b) -1

(c) -5/4 (d) 5/2

The value of m, for which
2543

is a normal to the

PR

16 g T hit

(a) ? (b) __JE

© -3 (d) none of th

The value of ¢, for which th'e line y
tangent to the circle x? + y? = 15,,,13
(a) -1645 @) 450
(¢) 165 (d) 20
The value of A, for which e
-y’ x+ay-2=0 rep

straight lines, are : \ i
(@ -3,1 _1 1

(c) 3,-3 % 3 1
The focus of the parabola x’
@34
© (3-4)
The value of m, for w
bemmes, a-

(aﬁ t—.
(©) :l:"*a,







49.

50.

51.

52.

53.

54.

lim 22X i5 equal to :
N> X
() ©
() 1
(c) O
(d) does not exist
For the function
Elx‘x =
fox)=4e/* +1° i x =0, which of the
0,x=0
following is correct :
(a) lim f(x)does not exist
x =0
(b) lim f(x)=1
X
(©) lin*}J f(x) exists but f(x) is not continuous
atx =0
(d) f(x)is continuousatx =0
i (fofo...of )(x) .
If f{x}— , then 0 (s is equal
to:
i
@ - ® ()
(c) 1_9x_ (d) x
A function f is defined by f(x) =2+ (x - 1)¥?
in [0, 2]. Which of the following is not
correct ?
(a) fis not derivable in (0, 2)
(b) fis continuous in [0, 2]
(©) f(O)=f(2
(d) Rol[e’s theorem is true in [0, 2]
lff(x)— o 5  (ew= 5), then f~! (x)is equal
to:
x+5 1 Sx +1
Sl O e
X - 1 Sx 1
f)zx 1P X*5 (d) ) XD
df,. ayl+x?-1]. )
% (t n = J is equal to :
1
a
(@ e

)
2,/1+.:r2 (\/]+x2 -1)

55.

56-

57.

58.

59.

60.

61.

62.

L 1+ %
@) et
201 + x%)
il : .
— | tan is equal to :
dx 1-cos—
2

(a) -1/4 (b) 1/4
A(cy =172 (d) 1/2

The maximum value of x'/* is Eig:
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