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Physics .

If at absolute temperature T, total energy of one mole gas is E, where fis degree of freedom of gas, then E =

T RT

® % > © fRT ©® 2fRT
Amount of heat needed to increase temperature of n mole gas by dT at constant pressure dQ =
® nC,dT nC,dT © nrdT ® nRT
Degree of freedom of CO, gas is
® 3 2 © 5 ® 7

C, .
r|= C—ratlo for triatomic (non-linear like O,)

14

® - ) © 2 ° -

3 7 7 3

When 1 mole of mono atomic He is mixed with 1 mole of diatomic O, gas, then specific heat of the mixture at
constant pressure will be

® 3R R © R/2 ® 4R

Assertion and Reason:

Directions: Read the following questions and choose any one of the following four responses.

6.

7.

A: Assertion and Reason both are correct and Reason is the correct explanation of Assertion.

B: Assertion and Reason both are correct and Reason is not the correct explanation of Assertion.
C: Assertion is correct but Reason is wrong.

D: Assertion is wrong but Reason is correct.

. . C . . . .
Assertion (A): The ratio —~ for a mono atomic gas is more than for a diatomic gas.
p

Reason (R) : The degree of freedom of a mono atomic gas is less than for a diatomic gas.
® A B © C © D

At constant temperature, for ideal gas, select the correct option.

pA pA pA pA

Y
SI

o) > U (0] 0 > U o) > U

2E
The pressure of an ideal gas is written as p = e Here E refers to
v

® Translational kinetic energy Rotational kinetic energy
© Vibrational kinetic energy ® Total energy
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20.
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The velocities of ten particles in ms™ are 0, 1, 2, 3, 4, 4, 4, 5, 5, 9, then most probable speed is (m/s)

® 3 4 © 5 © 9
The internal energy for 2 mole of a gas at T (Kelvin) is

® frRT 2C,T

© Both ® & ® are correct ® None of these

The time period of S.H.M is 2 s and 5 cm is the maximum distance of extreme position of particle. At the starting
of motion, the particle is at the maximum displacement in right side from equilibrium position. Then

® y=5sinnt y=5cosnt

© y=5cos2nt ® y=>5sin2nt

If equation of displacement of a particle is y = Asin PT + Bcos PT (where T'in s), then motion of particle is
® simple harmonic motion non linear motion

© uniform circular motion ® projectile motion

Amplitude of SHM is a, when the velocity of particle is half of maximum velocity, then position of the particle will
be

Lo J3 3
® a ’ © ?d © Ea
The graph between displacement and velocity (w #1) in SHM is
® Circle Parabolic © Straight line ®© Ellipse
The slope of the graph between acceleration (along y-axis) and displacement (plotting along x-axis) is
® v W’ © -w ® (-?)
If frequency of SHM is f, then frequency of oscillation of kinetic energy is
® f 12 © 2f ©® 3f
In SHM, ratio of KE,_ ., and PE_,is
® 1 2 © 1/2 ® 4
In SHM, at x = 4 (where A is amplitude)
V2
® KE>PE KE<PE
© KE=PE ® Data insufficient

Two objects A and B of equal mass are suspended from two springs of spring constants K, and K, if the objects
oscillate verticallyin such a manner that their maximum kinetic energies are equal, then ratio of their amplitudes
is

Kp Kp Fy Ky
® — P © ©® v
Ky Ky Kp Kp
In SHM, acceleration leads displacement in phase by angle
® n /2 © /3 ©® n/4
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21. In case of steady flow of fluid particle a stream line is shown below.

U1 U3

® v, =constant v, = constant © v#v,#1, ® Alltheabove are correct

22. Inthe given streamline diagram for venturimeter

v, (m/s)

® v,>v, v, <V, © v =v, ® Datainsufficient

Case Base Question (Q23 to Q25)

In case of steady flow, at any given point, velocity of each passing fluid particle remains constant in time. The
path taken by a fluid particle under a steady flow is called a streamline. Streamlines form a boundary which is
called tube of flow.

23. Inatube of flow, streamlines, they don’t cross each other.
® True Sometimes false © False ® [Insufficient data

24. 1Inatube of flow, same set of streamlines are always present.
® False Sometimes false © True ® Insufficient data

25. The assumption/s of equation of continuity

® Steady flow Incompressible fluid
© Mass flow rate is constant ® All the above
.  Chemistry | .

26. For the given hypothetical reaction the equilibrium constants are given as follows :
XY k=1 Y=7; k,=2 Z=W; k;=4

The equilibrium constant for the reaction X = Wis:

® 12 ® 7 © 6 © 8

k
27. The ratio of -2 for the reaction
C

Co (g)+%02(g) =CO0,(g)

1
® 1

= © (rr)" ® RT

Techno India Group e DN-25 e Sector-V e Kolkata Cont.. 4



[4]

28. Ifthe equilibrium constant for

N, (g) + O, (g) = 2NO (g) is k, the equilibrium constant for :

%Nz () + %og(g) = NO(g) will be

® K %k © & ® K

29. Given that the equilibrium constant for the reaction 250, (g) + O, (g) = 2SO0, (g) has a value of 278 at a
particular temperature. What is the value of the equilibrium constant for the following reaction at the same

temperature?

503(8) = 50,(¢)+0,(2)

® 1.8x107 3.6x 107 © 6x107? ® 13x10°
30. In which of the following equilibrium k, and kp are not equal?

® 2NO(g) = N,(g)+0,(g) 50, (8) +NO, (g) = SO, (g) +NO (g)

© H,(g)+1,(g) = 2HI(g) © 2C(s)+0,(g) = 2CO,(g)

1 1
31. The value of equilibrium constant of the reaction, HI(g) = —H,(g)+—I,(g) is 8.0. The equilibrium constant of
the reaction : 2 2

H, (g) +1,(g) = 2HI (g) will be

1 1

® — © 16 ©

® % 64

| -

32. For the equilibrium:
A
MgCO;, (s) —— MgO (s) + CO, (g)
which of the following expression is correct?

+
@ kp=pcoz kp=w © k @ k :M

_ Pmgo *Pco,
, = 0T Peo,
[MgCO;] PMgCO, P Pmgco,

33. For the reversible reaction :
N, (g) + 3H, (g) = 2NH, (g) + heat
the equilibrium shifts in forward direction.
® By increasing the concentration of NH,
By decreasing the pressure
© By decreasing the concentration of N, (g) and H, (g)
© Byincreasing pressure and decreasing temperature

34. The reaction quotient (Q) for the reaction,
N, (g) +3H, (g) = 2NH;(g)
(NH;)*
[N, ][H, PP
The reaction will proceed towards right side if,

® Q>k, Q=0 © Q=k, ® Q<k,

isgivenby Q=
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[5]
where k, = equilibrium constant

The molar solubility of CaF, (ksp =53 x 107 in 0.1 M solution of NaF will be :
® 53 x 10" mole (L) 53 x 10 mole (L)
© 53 %107 mole (L) ©® 53x10%mole (L)

The concentration of [H*] and concentration of [OH™] of a 0.1 M aqueous solution of 2% ionised weak monobasic
acid is : (ionic product of water = 1 x 107'4)

® 0.02x10°M&5x10"'M 1x10°M&3x 10" M

© 2x10°M&5x10"*M ©® 3x10°M&4x10°M

If o is dissociation constant, then the total number of moles for the reaction, 2HI — H, + I, will be :
® 1 1-o © 2 @ 2-a

The solubility of a saturated solution of calcium fluoride is 2 x 10~ mol/L. Its solubility product is
® 12x107 14 x 107 © 22x10™M" ©® 32x10"
Which of the following is most soluble?

® Bi,S; (ky,=1x 10779 MnS (kg, =7 x 10%) © CuS (ky, =8 x 10°) © Ag,S (ky,=6x107)

In which of the following the solubility of AgCl will be minimum?
® 0.1 M NaNO, Water © 0.1 MNaCl ® 0.1 M NaBr

H Assertion Reason Type Question (43-45):

Read the two statements carefully and select the correct option given below.

A:
B:
C:
D:

41.

42,

43.

Assertion and Reason both are correct and Reason is the correct explanation of Assertion
Assertion and Reason both are correct and Reason is not the correct explanation of Assertion
Assertion is correct but Reason is wrong

Assertion is wrong but Reason is correct

Assertion (A): n-pentane has higher-boiling point than neopentane.
Reason (R): Larger surface area is responsible for greater Vanderwaal’s force of attraction.

® A B © C © D
Assertion (A): Addition of HBr on CH, = CH-NO, follows anti Markonikov’s rule
Reason (R): Electron withdrawing NO, group destabilizes Carbocation on the adjacent carbon.

® A B © C © D
Assertion (A): Anthracene and phenanthene are isomers.
Reason (R): Anthracene and phenanthrene both have 14r-electrons each.

® A ® B © C ©® D

H Case Based Questions:

Redox is a reaction in which both oxidation and reduction will take place simultaneously. It is obvious that if one
substance gives electron there must be another substance to provide these electron. In some reaction same substance
is reduced as well as oxidised, these reactions are termed as disproportion reactions. For calculating equivalent mass
in redox reaction change in oxidation number is related to n-factor or valence factor which is reciprocal of molar ratio.
Choose the correct answer.
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44. Oxidation number of iron in Fe o, O is:

200 8
® +2 +3 © +— ©® +-
94 3
45. How many moles of KMnO, reacted with one mole of ferrous oxalate in acidic medium?
2 1 3 5
= ® -= e et
® s ® s © - © 3
46. Which of the indicated ‘H’ in the following is most acidic?
O Il_I YZY
) :
H
vPl \ N
H
\ |XY
H-SH H
Y’ (0]
@ IX} IY’ © IZ’ @ IPY
47. CnH, ,,completely reacts with pure oxygen gas to form carbon dioxide and water. The correct option will be
Mole of oxygen needed Mole of water produced
2n +1
® 2 (n+2)
+
3n+2 (n+1)
2
3n +1
© (n+2)
2
© 3n+1 (n+1)
2
48. Excess H;CCH(Br)CH,CH, reacts with alcoholic KOH. The correct product will be
® H,CCH=CHCH, only H,CCH,CH = CH, only
© (A) major, (B) minor ® (B) major, (A) minor

49. Which of the following compound has two chiral centres ?
® 3-bromo -3 - phenyl - 2 - propanol
1 - bromo - 4 - chloro - 2 - butanol
© 2-(N,N - dimethylanimo) - propanoic acid
® 2-amino propanoic acid
50. Solution of 0.1 (N) NH,OH and 0.1 N NH,Cl has pH 9.25 pk; of NH,OH is
® 9.25 4.75 © 375 ® 825
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51.

52.

53.

54.

565.

56.

57.

58.

59.

60.

61.

62.

'Mathematics | :
What is the mean deviation from the mean for the following data ?
117 | 156 | 206 | 198 | 223
® 348 345 © o ©® 35
The mean deviation of an ungrouped data is 150. If each observation is increased by 3.5%, then what is the new

mean deviation ?
® 153.5 3.5 © 15525 ©® 150

Find the mean deviation from mean of the observations : a, a + d, ..., (a+2nd).

1)d*
@ n(n+1)d2/3 %
2
2 2n+1

The mean of two samples of the sizes 200 and 300 were found to be 20, 12 respectively. Their standard deviations
were 2 & 5 respectively. Find the variance of combined sample of size 500.

® 10.23 32.5 © 65 © 31.96

If variance of first n natural numbers is 10 and variance of first m even natural numbers is 16, m + n is equal to

® 16 12 © 18 © 22

If the variance of 10 natural numbers 1, 1, 1, ...., 1, kis less than 10, then the maximum possible value of k is
® 11 12 © 10 ®© 8

If the standard deviation of the numbers 2, 4, 5 & 6 is a constant a, then find the standard deviation of the numbers
4,6,7 & 8.

® a+2 2a © 4a © a

Assuming the variance of four numbers w, x, y and z as 9, find the variance of 5w, 5x, 5y and 5z.

® 225 g © % © 45

Three identical dice are rolled. The probability that the same number will appear on each of them is
1 1 1 1

® % 36 © % © %

Two numbers are chosen from {1, 2, 3, 4, 5, 6} one after another without replacement. Find the probability that
the smaller of the two is less than 4.

® - 1 © - © —
5 5 15 15
If two dice are simultaneously rolled, then what is the probability of getting sum 4 ?
1 1 1 1
— @ — N —
® 6 ® 4 © 12 ® 9
A coin is tossed and a dice is rolled simultaneously. What is the total number of possible outcomes ?
® 2 8 © 12 ® 24
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63.

64.

65.
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If 4 bulbs are there each of which can be defective or non-defective, then what is the probability that all the bulbs
are defective ?

1 1 1 1
® - — © - © —
8 16 4 2
Let A, B, C be three events such that P(A)=0.3, P(B)=0.4, P(C)=0.8, P(A N B) =0.08, P(AN C)=0.28, P(ANB N C)

=0.09and P(AUB U C)=0.75. Find P (B U C).
® 0.4 0.48 © 0.08 ® o8

If A and B are two events such that P (A U B) = 3 ,P(ANB)=1 and P(A®) = % , then find P(B).
4 4

2 1 1 2
@5 ® 3 © 3 © 3

Case Based Questions (66-68):

66.

67.

68.

A coach is training 3 players. He observes that the player A can hit a target 4 times in 5 shots, player B can hit 3
times in 4 shots and the player C can hit 2 times in 3 shots.

From this sittuation answer the following :

Let the target is hit by A, B and C. Then, the probability that A, B and C all will hit is

® - 2 © = © -
5 5 5 5

Let the target is hitby A, B and C.

what is the probability that B, C will hit and A will lose ?

1 3 7 4
® 5 10 © ©
Let the target is hit by A, B and C.
what is the probability that any two of A, B and C will hit ?

1 11 17 13
® — . © — ® —

30 30 30 30

Assertion-Reason type Questions (69 - 70):
Direction : A statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option.

69.

70.

a) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A).

b) Both assertion (A) and reason (R) are true and reason (R) is not the correct explanation of assertion (A).
c) Assertion (A) is true but reason (R) is false.

d) Assertion (A) is false but reason (R) is true.

Letx,, X,, .... X, be n observations and let x be their arithmetic mean and o be the variance.
Assertion (A): Variance of 2x,, 2x,, ...., 2x, is 46?
Reason (R): Arithmetic mean of 2x;, 2x,,...., 2x, is 4X

® a b © c © d
Assertion (A): The mean deviation of the data 2, 9, 9, 3, 6, 9, 4 from the mean is 2.57.

2|Xi —X‘
n

® a ® b © c © d

Reason (R): For individual observation, Mean deviation (X) =
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71. If the sum of two numbers is 4 times their geometric mean, then find the ratio of numbers.

® 7+443 :1 7+5v3 11 © 7+6v3:1 ® 7-5v3:1
72. Whatis the even value of n, if 11th term of (a + b)** is middle term ?

® 12 10 © 20 © 22
73. Find the distance of point (2, 3, 5) from X-Z plane.

@ 2 units 3 units © 5 units ©® 1 unit

74. Iflength of transverse axis is 8 and conjugate axis is 10 and transverse axis is along x-axis, then find the equation
of hyperbola.

° (i) - HRO
® (a6 ° [

sin2 X ++/2 sinx

75. What is the value of the limit of f(x) = if x approaches 0 ?

) . x% —4x
- -1 1
® = = © — ® —
V2 V2 242 22
H Y
Biology .
76. Choose the least toxic excretory product.
® Ammonia Urea © Uricacid ® All are equally toxic
77. The condition of failure of kidney to form urine is called :
® Anuria Ketonuria
© Glycosuria ©® Haematuria
78. When a person is suffering from poor renal absorption, which of the following will not help in maintenance of
blood volume?
® Increased ADH secretion Increased arterial pressure in kidney
© Decreased arterial pressure in kidney ® Decreased glomerular filtration

79. Vasarectais:

® A minute vessel of the peritubular capillaries, running parallel to the Henle’s loop.

A direct branch of the renal artery.

© Another name for peritubular capillaries.

® One of the glomerular capillaries leading to the efferent arteriole.
80. What are podocytes?

® Endothelial cells of glomerulus Cuboidal cells of PCT

© Epithelial cells of Bowman'’s capsule © Epithelial cells of the thin limb of loop of Henle
81. ANF stands for:

® Atrial Natriuretic Factor Arterial Natriuretic Fraction

© ®

© Arterial Natriuretic Factor Anti Natriuretic Factor
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90.

[10]

Choose the correct statement about the ascending limb of loop of Henle:
® Impermeable to water but permeable to electrolytes

Impermeable to electrolytes but permeable to water

© Impermeable to both water and electrolytes

® Permeable to both water and electrolytes

Neurons found in the embryonic stages are:

® Unipolar Bipolar © Multipolar ® Non polar

The dorsal portion of the mid brain consists of four lobes called

® Cerebral aqueduct Corpora quadrigemina© Corpus callosum ©® None

Gastric secretions are regulated by:

® Pons Cerebellum © Medulla © Al

In a reflex arc, the efferent neuron leads to the:

® CNS Interneuron © Receptor ©® Motor end plate

The ciliary body is an extension of which layer of the eyeball?
® Sclera Choroid © Retina ® BothBandC

The fovea contains:

® Onlyrods Both rods and cones  © Only cones ® Neither rods nor cones
Malleus, incus and stapes are actually:

® Ear labyrinth Ear ossicles

© Parts of cochlea ©® Parts of external auditory meatus

The sound waves from the external ear are received by the :

® Ear drum Ear ossicles © Semi circular canals ® Vestibular apparatus

Assertion-Reason type Questions (91-94):

Direction : A statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option.

91.

92.

93.

A. Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A).

B. Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation of assertion (A).
C. Assertion (A) is true but reason (R) is false.

D. Assertion (A) is false but reason (R) is true.

Assertion (A): Neurons are excitable cells.

Reason (R): The ion channels present on the neural membranes are selectively permeable to different ions.
® A B © C © D

Assertion (A): Neurotransmitters are involved in the transmission of impulses at the synapse.

Reason (R): The axon terminals contain vesicles filled with neurotransmitters.

® A B © C © D

Assertion (A): The volume of nephric filtrate produced per day is 180 litres.

Reason (R): The volume of urine released per day is 5 litres

® A ® B © C ©® D
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94. Assertion (A): Marine fishes are uricotelic.

Reason (R): Excretion of uric acid as a paste or pellet is accompanied by minimum loss of water.

® A ® B © C @ D

Case Based Questions (95-97):

Read the given passage and answer the following questions

The juxtaglomerular apparatus or JGA is a complex structure made up of a few cells of glomerulus, distal tubule
and afferent and efferent arterioles. It is located in a specialised region of a nephron where the afferent arteriole
and DCT come in direct contact with each other.

95. When do the juxtaglomerular cells release renin ?

® GFRincreases GFR decreases

© GFRis 125 ml per minute ® the person suffers from glycosuria
96. Select the vasoconstrictor:

® Renin ® Angiotensinogen

© AngiotensinI ® Angiotensin II

97. Angiotensin II stimulates the adrenal gland to produce X, which increases the rate of absortion of sodium ions
in the Y and collecting duct, ultimately leading to Z.

® X- Aldosterone;Y - PCT; Z - increased GFR X- Aldosterone; Y - DCT; Z - increased GFR
© X- Aldosterone; Y - PCT; Z - decreased GFR ® X- Angiotensinogen; Y - PCT; Z - decreased GFR

Study the given diagram and answer the following questions: (98-100)

98. Atresting stage, i.e, when a neuron is not conducting any impulse, the axonal membrane is impermeable to:

® Na+ K+ © Both ® None
99. In the resting membrane, the sodium-potassium pump transports:

® 3 Na+ outwards and 2 K+ into the cell 3 Na+ outwards and 3 K+ into the cell

© 2 Na+ outwards and 2 K+ into the cell ® 2 Na+ outwards and 3 K+ into the cell

100. When a stimulus is applied at a site, say A, rapid influx of Na+ occurs, hence the membrane at site A is :
® Polarised Depolarised © Repolarised ©® None
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