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PHYSICS
Q.1 A constant volume gas thermometer

works on :
(A) Charles' law
(B) Boyle's law
(C) The Archimedes' Principle
(D) Pascal's law

Q.2 The wire used in resistance thermometer
is platinum wire because :
(A) The resistance thermometer is platinum

wire because
(B) It has no chemical reaction with other

substances
(C) Its melting point is very high
(D) All of these

Q.3 The temperature of the Sun is measured
with :
(A) Platinum thermometer
(B) Gas thermometer
(C) Pyrometer
(D) Vapour Pressure thermometer

Q.4 The thermometer suitable to measure
2000ºC is :
(A) Gas thermometer
(B) Mercury thermometer
(C) Vapour pressure thermometer
(D) Total radiation pyrometer

Q.5 What is 273.00 K on the celsius scale of
temperature ?
(A) –0.15ºC (B) 0.00ºC
(C) 0.15ºC (D) 273.15ºC

Q.6 A long cylindrical vessel of volume V
and linear coefficient of expansion α
contains a liquid. The level of liquid
has not changed on heating. The volume
coefficient of real expansion of liquid
is:
(A) (V – α)/V (B) (V + α)/V
(C) V/(V – α) (D) 3α

Q.7 Expansion during heating :
(A) Occurs only in a solid
(B) Increases the density of the material
(C) Decreases the density of the material
(D) Occurs at the same rate for all liquids

and solids

Q.8 The heat required to raise temperature
of 1 gram substance by 1ºC is called its:
(A) Specific heat (B) Thermal capacity
(C) Water equivalent (D) Latent heat

Q.9 A small quantity, mass m, of water at a
temperature θ(in ºC) is poured on to a
large mass M of ice which is at its
melting point. If c is the specific heat of
water and L the specific latent heat of
fusion of ice, then the mass of ice melted
is given by :

(A) θ
ML
mc (B) 

θMc
L

(C) 
θMc

ML
(D) 

θmc
L

Q.10 The readings of air thermometer at 0ºC
and 100ºC are 50 cm and 75 cm of
mercury column respectively. The
temperature at which its reading is 80
cm of mercury column is :
(A) 105ºC (B) 110ºC
(C) 115ºC (D) 120ºC

Q.11 Temperature of a patient is 40ºC. His
temperature on Fahrenheit scale will
be :
(A) 104ºF (B) 72ºF
(C) 96ºF (D) 100ºF

Q.12 Which of the following temperatures is
the highest ?
(A) 100 K (B) –13ºF
(C) –20ºC (D) –23ºC
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Q.13 The density of a substance at 0ºC is 10
g cm–3 and at 100ºC, its density is 9.7 g
cm–3. The coefficient of linear expansion
of substance is :
(A) 0.0001/ºC (B) 0.001/ºC
(C) 0.00001/ºC (D) 0.1/ºC

Q.14 80g of water at 30ºC is poured on a
large block of ice at 0ºC. The mass of
ice that melts is :
(A) 30g (B) 80g
(C) 150g (D) 1600g

Q.15 5 kg of water at 10ºC is added to 10 kg
of water at 40ºC. Neglecting heat
capacity of vessel and other losses, the
equilibrium temperature will be :
(A) 30ºC (B) 25ºC
(C) 35ºC (D) 33ºC

Q.16 A copper block of mass 50g is heated to
100ºC and placed on a block of ice at
0ºC. The specific heat of copper is 0.1
cal g–1 ºC–1 and latent heat of ice is 80
cal g–1. The amount of ice melted is :
(A) 6.15 g (B) 6.2 g
(C) 6.25 g (D) 6.3 g

Q.17 Two rods of the same length and areas
of cross-section A1 and A2 have their
ends at the same temperature. K1 and
K2 are the thermal conductivities of the
two rods. The rate of flow of heat is
same in both the rods if :

(A) =1 1

2 2

A K
A K (B) =1 2

2 1

A K
A K

(C) A1A2 = K1K2 (D) Placed in hot oil

Q.18 The thermal resistance of two blocks
connected in series, if their separate
thermal resistances are 2 and 3, is :
(A) 1 (B) 6
(C) 5 (D) 1.5

Q.19 The top of a lake is frozen. Air in contact
with the surface of the lake is at –5ºC.
Then the maximum temperatue of the
water in contact with the lower surface
of ice will be :
(A) 0ºC (B) 4ºC
(C) –7.5ºC (D) –15ºC

Q.20 If l is the length, A is the area of cross-
section and K the thermal conductivity,
then the thermal resistance of the block
is given by :

(A) 
Kl
A

(B) 
l

KA

(C) 
AK

l
(D) 

A
Kl

Q.21 Wollen clothes are used in winter season
because woollen clothes :
(A) Are good sources for producing heat
(B) Absorb heat from surroundings
(B) Are bad conductors of heat
(D) Provide heat to body continuously

Q.22 A metal piece is heated upto T K. The
temperature of the surroundings is t K.
The heat lost to the surroundings due to
radiation is proportional to :
(A) (T – t)4 (B) (T – t)1/4

(C) T4 – t4 (D) T2 – t2

Q.23 The coefficients of thermal conductivity
of copper, mercury and glass are
respectively Kc, Km and Kg such that Kc
> Km > Kg. If the same quantity of heat
is to flow per second per unit area of
each and corresponding temperature
gradients are Xc,  Xm and Xg, then :
(A) Xc = Xm = Xg (B) Xc > Xm > Xg

(C) Xc < Xm < Xg (D) Xm < Xc < Xg
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Q.24 A black body at a temperature of 227ºC
radiates heat energy at the rate of 5 cal
cm–2 s–1. At a temperatue of 727ºC, the
rate of heat radiated in cal cm–2 s–1 will
be :
(A) 80 (B) 160
(C) 250 (D) 500

Q.25 The rate of radiation of a black body at
0ºC is E J s–1. The rate of radiation of
this black body at 273ºC will be :
(A) 16E (B) 8E
(C) 4E (D) E

Q.26 On heating one end of a rod, the
temperature of the whole rod will be
uniform when :
(A) K = 1 (B) K = 0
(C) K = 100 (D) K = ∞

Q.27 If r, a and t represent the reflection
coefficient, absorption coefficient and
transmission coefficient respectively,
then for a perfectly black body :
(A) r = 0, a = 1, t = 0
(B) r = 1, a = 0 and t = 0
(C) r = 0, a = 0, t = 1
(D) r = 0, a = 0 and t = 0

Q.28 Heat travels through vacuum by :
(A) Conduction (B) Convection
(C) Radiation (D) Both (A) and (B)

Q.29 The temperature of a liquid drops from
365 K to 36 K in 2 minutes. The time
during which temperature of the liquid
drops from 344 K to 342 K is
(Temperature of room is 293 K) :
(A) 84 s (B) 72 s
(C) 66 s (D) 60 s

Q.30 Two bars of equal length and the same
cross-sectional area but of different
thermal conductivities K1 and K2 are
joined end to end as shown in Figure.
One end of the compositive bar is
maintained at temperature Th whereas
the opposite end is held at Tc.
If there are no heat losses from the
sides of the bars, the temperature Tf of
the junction is given by :

(A) 
+h c2

1

(T T )K
K 2

(B) +
+

2
h c

1 2

K
(T T )

K K

(C) 
++ h c1 2 (T T )K K

2 2

(D) +1 2

1
K K  (K1Th + K2Tc)
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CHEMISTRY
Q.1 Permanent hardness of water is due to

the presence of :

(A) Bicarbonates of sodium and potassium.

(B) Chlorides and sulphates of sodium and
potassium

(C) Chlorides and sulphates of calcium and
magnesium

(D) Bicarbonates of calcium and magnesium

Q.2 The degree of hardness of water is
usually expressed in terms of :

(A) ppm by weight of MgSO4

(B) g/L of CaCO3 and MgCO3 present.

(C) ppm by weight of CaCO3 irrespective
of whether it is actually present.

(D) ppm of CaCO3 actually present in
water.

Q.3 What is the structure of H2O2 ?

(A) (B) 

(C) (D) 

Q.4 Hydrogen sulphide is acidic while water
is neutral. The reason is :

(A) Molecular weight of H2S is more than
H2O

(B) Water molecules associate, while H2S
molecules does not

(C) H–S bond is weaker than H–O bond
due to the bigger size of S-atom.

(D) S-atoms has less affinity for hydrogen
atom than O-atom has for it.

Q.5 If 11.1 mg of CaCl2 and 12 mg of MgSO4
are present in 2L of water, what is its
hardness (in gram CaCO3/ppm) ?
(A) 5 (B) 10
(C) 15 (D) 20

Q.6 When CO2 is bubbled through a solution
of barium peroxide in water :
(A) O2 is released
(B) Carbonic acid is formed
(C) H2O2 is formed
(D) No reaction occurs

Q.7 A commercial sample of hydrogen
peroxide is labelled as 10 volume. Its
percentage strength is nearly :
(A) 1% (B) 3%
(C) 10% (D) 90%

Q.8 The formula of calgon, used for water
softening is :
(A) Na2[Na4(PO3)6] (B) Na4[Na2(PO3)6]
(C) Na2[Na4(PO4)5] (D) Na4[Na4(PO4)6]

Q.9 The formula of exhausted permutit is :
(A) CaAl2Si2O8.xH2O
(B) Na2Al2Si2O8.xH2O
(C) CaB2Si2O8.xH2O
(D) K2Al2Si2O8.xH2O

Q.10 The volume of oxygen liberated from
15 mL of 20 volume H2O2 is :
(A) 250 mL (B) 300 mL
(C) 150 mL (D) 200 mL

Q.11 In the case of alkali metals, the covalent
character decreases in the order :
(A) MCl > MI > MBr > MF
(B) MF > MCl > MBr > MI
(C) MF > MCl > MI > MBr
(D) MI > MBr > MCl > MF
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Q.12 Assertion : Among the alkali metals,
lithium salts exhibit the least electrical
conductance in aqueous solutions.
Reason : Smaller the radius of the hydrated
cation, lower is the electrical conductance
in aqueous solutions.
(A) Both Assertion and Reason are true and

Reason is the correct explanation of
Assertion.

(B) Both Assertion and Reason are true but
Reason is not the correct explanation
of Assertion

(C) Assertion is true but Reason is false
(D) Both Assertion and Reason are false.

Q.13 Assertion : K, Rb and Cs form superoxide.
Reason : The stability of the superoxide
increases from 'K' to 'Cs' due to decrease in
lattice energy.
(A) Both Assertion and Reason are true and

Reason is the correct explanation of
Assertion.

(B) Both Assertion and Reason are true but
Reason is not the correct explanation
of Assertion

(C) Assertion is true but Reason is false
(D) Both Assertion and Reason are false.

Q.14 Correct order of stability of group IIA
metal carbonates is :
(A) MgCO3 > CaCO3 > SrCO3 > BaCO3

(B) BaCO3 > SrCO3 > CaCO3 > MgCO3

(C) SrCO3 > BaCO3 > CaCO3 > MgCO3

(D) CaCO3 > MgCO3 > BaCO3 > SrCO3

Q.15 The alkali metals form salt-like hydride
by the direct synthesis at elevated
temperature. The thermal stability of
these hydrides decreases in which of
the following orders ?
(A) CaS > RbH > KH > NaH > LiH
(B) KH > NaH > LiH > CsH > RbH
(C) NaH > LiH > KH > RbH > CsH
(D) LiH > NaH > KH > RbH > CsH

Q.16 The correct order of stability for the
following superoxides is :
(A) KO2 > RbO2 > CsO2

(B) RbO2 > CsO2 > KO2

(C) CsO2 > RbO2 > KO2

(D) KO2 > CsO2 > RbO2

Q.17 Which of the following on thermal
decomposition yields a basic as well as
an acidic oxide ?
(A) KClO3 (B) Na2CO3

(C) NaNO3 (D) CaCO3

Q.18 TPotassium superoxide finds use in
breathing equipment and safeguards the
user to breathe in oxygen generated
internally in the apparatus without
being exposed to toxic fumes outside.
The supply of oxygen is due to
(i) Slow decomposition of KO2

(ii) Reaction of superoxide with moisture
in the exhaled air

(iii) Reaction of KO2 with CO2 in the
exhaled air

(A) i, ii and iii are correct
(B) ii and iii are correct
(C) iii only is correct
(D) i and ii are correct

Q.19 Main process for the manufacture of
sodium carbonate is :
(A) Nelson process (B) Down's process
(C) Castner process (D) Solvary process

Q.20 Which of the following statements about
alkaline earth metal are correct ?
(i) Hydration energy of Sr2+ is greater

than that of Be2+

(ii) CaCO3 decomposes at a higher
temperature than BaCO3

(iii) Ba(OH)2 is a stronger base than
Mg(OH)2.

(iv) SrSO4 is less soluble in water than
CaSO4
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Select the correct answer using the code
given below :
(A) iv only (B) i and iii
(C) i and iv (D) iii and iv

Q.21 On dissolving moderate amount of
sodium metal in liquid NH3 at low
temperature, which one of the following
does not occur ?
(A) Blue coloured solution is obtained
(B) Na+ ions are formed in the solution
(C) Liquid NH3 becomes good conductor

of electricity
(D) Liquid ammonia remains diamagnetic

Q.22 The strongest Lewis acid among boron
halides is :
(A) BBr3 (B) BCl3
(C) BI3 (D) BF3

Q.23 Which type of silicate is shown in the
given figure ?

(A) Orthosilicate (B) Pyrosilicate
(C) Meta silicate (D) None of these

Q.24 Which of the following is not hydrolysed
easily ?
(A) CCl4 (B) SiCl4
(C) GeCl4 (D) SnCl4

Q.25 The geometry at which carbon atoms
in diamond are bonded to each other
is :
(A) Linear (B) Tetrahedral
(C) Square planar (D) Octahedral

Q.26 A fibrous mineral which can withstand
red hot flames without any damage is:
(A) Talc (B) Glass wool
(C) Soap stone (D) Asbestos

Q.27 Value of x in potash alum,
K2SO4.Alx(SO4)3.24H2O is :
(A) 4 (B) 1
(C) 2 (D) None of these

Q.28 Except B and Al, all other III group
elements exhibit +1 oxidation state. This
is because :
(A) They are p-block elements
(B) Their first ionisation energy is less
(C) They have low melting point
(D) Due to inert pair effect

Q.29 Which of the following is the electron
deficient molecule ?
(A) B2H6 (B) C2H6

(C) PH3 (D) SiH4

Q.30 The hardest substance among the
following is :
(A) Be2C (B) Graphite
(C) Titanium (D) B4C
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MATHEMATICS
Q.1 The number of non-zero terms in the

expansion of ( ) ( )9 9
1+3 2x + 1 – 3 2x  is:

(A) 9 (B) 0

(C) 5 (D) 10

Q.2 If n is a positive integer, then ( )2n
3+1

– ( )2n
3 – 1  is :

(A) An irrational number

(B) An odd positive integer

(C) An even positive integer

(D) A rational number other than positive
integers.

Q.3 If the ratio of the coefficient of third
and fourth term in the expansion of

 
  

n1
x –

2x
 is 1 : 2, then the value of n

will be :

(A) 18 (B) 16

(C) 12 (D) –10

Q.4 The coefficient of x53 in the following

expansion ∑
100

100
m

m=0
C (x – 3)100–m . 2m is :

(A) 100C47 (B) 100C53

(C) –100C53 (D) –100C100

Q.5 If the second, third and fourth term in
the expansion of (x + a)n are 240, 720
and 1080 respectively, then the value of
n is :

(A) 15 (B) 20

(C) 10 (D) 5

Q.6 If n is even positive integer, then the
condition that the greatest term in the
expansion of (1 + x)n may have the
greatest coefficient also, is :

(A) 
+

< <
+
n n 2

x
n 2 n

(B) 
+

< <
+

n 1 n
x

n n 1

(C) 
+

< <
+
n n 4

x
n 4 4

(D) None of these

Q.7 If (1 + x)n = C0 + C1x + C2x
2 + ...... +

Cnx
n, then C0

2 + C1
2 + C2

2 + C3
2 + ....

+ Cn
2 =

(A) 
n!

n !n ! (B) 
(2n)!
n !n !

(C) 
(2n)!

n!
(D) None of these

Q.8 If x + y = 1, then ∑
n

2

r=0
r nCr xr yn–r

equals :
(A) nxy (B) nx(x + yn)
(C) nx(nx + y) (D) None of these

Q.9 The number 111 .......... 1 (91 times) is :
(A) Not a prime
(B) An even number
(C) Not an odd number
(D) None of these

Q.10 The approximate value of (7.995)1/3

correct to four decimal places is :
(A) 1.9995 (B) 1.9996
(C) 1.9990 (D) 1.9991

Q.11 Find the value of

3 3

6
(18 + 7 +3.18.7.25)

3 +6.243.2+15.81.4+20.27.8+15.9.16+6.3.32 +64

(A) 1 (B) 5
(C) 25 (D) 100
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Q.12 For r = 0, 1, .......... , 10, let Ar, Br and
Cr denote, respectively, the coefficient
of x' in the expansions of (1 + x)10 ,

(1 + x)20 and (1 + x)30. Then ∑
10

r
r=1

A (B100Br

– C10Ar) is equal to :

(A) B10 – C10 (B) A10(B10
2 – C10A10)

(C) 0 (D) C10 – B10

Q.13 The value of 
 
  

30
0

 
  

30
10  – 

 
  

30
1

 
  

30
11  +

 
  

30
2

 
  

30
12  + ....... + 

 
  

30
20

 
  

30
30  :

(A) 60C20 (B) 30C10

(C) 60C30 (D) 40C30

Q.14 If S1 = Σn, S2 = Σn2, S3 = Σn3, then the

value of 

 
  

3
1

2n 2

S
S 1+

8lim
S→∞

 is equal to :

(A) 
3

32
(B) 

3
64

(C) 
9
32

(D) 
9
64

Q.15 In how many ways can mn letters be
posted in n letter boxes :

(A) (mn)n (B) mmn

(C) nmn (D) None of these

Q.16 If the letters of the word SACHIN
arranged in all possible ways and these
words are written out as in dictionary,
then the word SACHIN appears at serial
number :

(A) 603 (B) 602

(C) 601 (D) 600

Q.17 How many words can be formed from
the letters of the word COURTESY,
whose first letter is C and the last letter
is Y :
(A) 6 ! (B) 8 !
(C) 2(6) ! (D) 2(7) !

Q.18 The number of ways in which ten
candidates A1, A2, .......... A10 can be
ranked such that A1 is always above
A10 is :
(A) 5 ! (B) 2(5 !)

(C) 10 ! (D) 
1
2

(10 !)

Q.19 The number of ways in which 6 men
and 5 women can dine at a round table
if no two women are to sit together is
given by :
(A) 6! × 5! (B) 30
(C) 5! × 4! (D) 7! × 5!

Q.20 The number of ways that 8 beads of
different colours be string as a necklace
is :
(A) 2520 (B) 2880
(C) 5040 (D) 4320

Q.21 At an election, a voter may vote for
any number of candidates, not greater
than the number to be elected. There
are 10 candidates and 4 are to be
elected. If a voter votes for at least one
candidate, then the number of ways in
which he can vote is :
(A) 5040 (B) 6210
(C) 385 (D) 1110

Q.22 Everybody in a room shakes hand with
everybody else. The total number of
hand shakes is 66. The total number of
persons in the room is :
(A) 11 (B) 12
(C) 13 (D) 14



, 588-A, TALWANDI KOTA (RAJ.) Ph. 0744 - 2405510 , 6450883 FAX. : 0744 - 2405732  PAGE #  9

Q.23 In a city no two persons have identical
set of teeth and there is no person
without a tooth. Also no person has
more than 32 teeth. If we disregard the
shape and size of tooth and consider
only the positioning of the teeth, then
the maximum population of the city is:
(A) 232 (B) (32)2 – 1
(C) 232 – 1 (D) 232–1

Q.24 If nCr denotes the number of
combinations of n things taken r at a
time, then the expression nCr+1 + nCr–1
+ 2 × nCr equals :
(A) n+2Cr (B) n+2Cr+1

(C) n+1Cr (D) n+1Cr+1

Q.25 The number of triangles that can be
formed by 5 points in a line and 3
points on a parallel line is :
(A) 8C3 (B) 8C3 – 5C3

(C) 8C3 – 5C3 – 1 (D) None of these

Q.26 The number of triangles that can be
formed by choosing the vertices from a
set of 12 points, seven of which lie on
the same straight line, is :
(A) 185 (B) 175
(C) 115 (D) 105

Q.27 Let Tn denote the number of triangles
which can be formed using the vertices
of a regular polygon of n sides. If Tn+1
– Tn = 21, then n equals :
(A) 5 (B) 7
(C) 6 (D) 4

Q.28 Six points in a plane be joined in all
possible ways by indefinite straight lines,
and if no two of them be coincident or
parallel, and no three pass through the
same point (with the exception of the
original 6 points). The number of distinct
points of intersection is equal to :
(A) 105 (B) 45
(C) 51 (D) None of these

Q.29 In a plane there are 37 straight lines of
which 13 pass through the point A and
11 pass through the point B. Besides no
three lines pass through one point, no
line passes through both points A and
B and no two are parallel. Then the
number of intersection points the lines
have is equal to :
(A) 535 (B) 601
(C) 728 (D) None of these

Q.30 Out of 10 points in a plane 6 are in a
straight line. The number of triangles
formed by joining these points are :
(A) 100 (B) 150
(C) 120 (D) None of these
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