Q.4

SECTION-a [PHYSICS]
Q.1

Q.2

Three point charges are placed at the corners
of an equilateral triangle. Assuming only
electrostatic forces are acting (1) the system can never be equilibrium
(2) the system will be in equilibrium if the
charges rotate about the centre of the
triangle
(3) the system will be in equilibrium if the
charges have different magnitudes and
different signs
(4) the system will be in equilibrium if the
charges have the same magnitude but
different signs

10Ω
5Ω

5V

(1) 0.17 A
(3) 0.5 A
Q.5

4Ω

(2) 0.33 A
(4) 0.67 A

In the given circuit in which case the ammeter
reading will not change when R2 is varied

+
E

–

A

R1

(1) R1 = r
(3) R1 > R2

A switch S is closed in the circuit shown in
20V figure, current passed through point A isV

10 Ω
–

+

Two equal charges are placed at a separation
d. What value of a third charge be placed so
that all the three charges are in equilibrium q
q
(2)
(1) –
4
4
(3) q
(4) – q

20V 2Ω

10Ω 20Ω

I

Q.6
Q.3

The current I drawn from the 5 volt source will
be-

R2

(2) R1 = 2r
(4) r = 0

If area of each plate is A and the successive
separations are d, 2d and 3d, then
equivalent capacitances across A and B is-

5V
d
A

A
2Ω

2d

B

S

(1) 4.5 A
(3) 3.0 A

(2) 6.0 A
(4) 0

3d

(1)

∈0 A
6d

(2)

∈0 A
4d

(3)

3 ∈0 A
4d

(4)

∈0 A
3d
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Q.7

r
B

If a charged particle of charge to mass ratio
q
= α enters in a magnetic field of strength
m

V

B at a speed v = (2αd)(B), then –

θ

Side view

4d

(1)

mg
sinθ
il

(2)

mg
tan θ
il

(3)

mg cos θ
il

(4)

mg
il sin θ

q/m = α

(1) angle subtended by the path of charged
particle in magnetic field at the center of

Q.9

A current I is flowing in a loop of radius r as
shown in figure. The magnetic field induction
at the centre O will be -

circular path is 2π
(2) the charge will move on a circular path
and then will come out from magnetic
field at some distance from the point of
insertion
(3) the time for which particle will be in the

(1)

(2)

2π
αB

µ0 I sin θ
4πr

2µ0 I sin θ
4πr

(3)

2µ0 I sin θ
4πr 2

(4)

µ0 I θ
4πr

magnetic field is

I

r

(4) angle subtended by the path of charged
particle in magnetic field at the center of
circular path is π/2

θ

I

Q.10

Three capacitors A, B and C are connected in
a circuit as shown in the figure. What is the

Q.8

A conducting rod of length l and mass m is
moving down a smooth inclined plane of
inclination θ with constant velocity v. A
current i is flowing in the conductor in a
direction perpendicular to paper inward. A

charge in μC on the capacitor B?

A

2 μF

r

7V
B

3 μF

C

4 μF

6V

vertically upward magnetic field B exists in
r

(1) 1/3
space. Then, magnitude of magnetic field B
(3) 1
is Space for rough work
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Q.11

Q.12

Q.13

A 1.0 μF capacitor is charged to 50V. The
charging battery is disconnected and a 10mH
coil is connected across the condenser, so that
LC oscillations occur. The maximum current
in the circuit (R = 0) is
(1) 9.25A (2) 0.5 A (3) 0.75 A (4) 1.0 A
In an LCR circuit the potential difference
between the terminals of the inductance is 60 V,
between the terminals of the capacitor is 30 V
and that between the terminals of resistance is
40 V. The supply voltage will be :
(1) 25 V (2) 50 V (3) 100 V (4) 200 V
A cavity is made inside a negatively charge
sphere of volume charge density ρ. Which of
the following field pattern is correct in the
cavity ?

Q.15

N0
⎛ 11 ⎞
. The count rate observed, at ⎜ ⎟ t
16
⎝2⎠
second will be N0
N
(1)
(2) 0
128
64
N0
(4) None of these
(3)
32
was

Q.16

The activity of a radioactive sample is 1.6
curie and its half-life is 2.5 days. Its activity
after
10 days will be (1) 0.8 curie
(2) 0.4 curie
(3) 0.1 curie
(4) 0.16 curie

Q.17

Two nuclei have their mass numbers in the
ratio of 1 : 3. The ratio of their nuclear
densities would be (1) (3)1/3 : 1
(2) 1 : 1
(3) 1 : 3
(4) 3 : 1

Q.18

When stopping potential is applied in an
experiment on photoelectric effect, no
photocurrent is observed. This means that (1) the emission of photoelectrons is stopped
(2) the photoelectrons are emitted but are
reabsorbed by the emitter metal
(3) the photoelectrons are accumulated near
the collector plate
(4) the photoelectrons are dispersed from the
sides of the apparatus

P

Q.14

(1)

(2)

(3)

(4)

The count rate observed from a radioactive
source at t second was N0 and at 4t second it

The electric field in a region is given by
→
E x
E = 0 iˆ . The charge contained inside a
l
cubical volume bounded by the surfaces x = 0,
x = l, y = 0, y = l, z = 0 and z = l is (1) 2ε0E0l2 (2) ε0E0l2 (3) 6ε0E0l2 (4) zero
Space for rough work
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Q.19

If de-broglie wavelength of a moving particle
becomes half then change in kinetic energy of
particle is (1) Equal to initial value
(2) Twice the initial value
(3) Thrice the initial value
(4) Half the initial

Q.20

A concave mirror of focal length 10 cm and a
convex mirror of focal length of 15 cm are
placed facing each other 40 cm apart. A point
object is placed between the mirrors, on their
common axis and 15 cm from the concave
mirror. Find the position and nature of the
image produced by successive reflections,
first at the concave mirror and then at the
convex mirror.
(1) 12 cm behind convex mirror, real
(2) 9 cm behind convex mirror, real
(3) 6 cm behind convex mirror, virtual
(4) 3 cm behind convex mirror, virtual

Q.21

A thin plano-convex lens acts like a concave
mirror of focal length 0.2 m, when silvered on
its plane surface. The refractive index of the
lens material is 1.5. The radius of curvature of
the convex surface of the lens will be(1) 0.1 m (2) 0.2 m (3) 0.4 m (4) 0.8 m

Q.22

If a vessel of depth 21 cm is filled with water
upto some height then it appears to be half
filled. Then height of water column is (μWater = 4/3)
(1) 12 cm (2) 10.5 cm (3) 9 cm (4) 21 cm

Q.23

Two conducting rings P and Q of radii r and 2r
moving uniformly in opposite directions with
centre of mass velocities 2v and v respectively
on a conducting surface S. There is a uniform
magnetic field of magnitude B perpendicular to
the plane of the rings. The potential difference
between the highest points of the two rings is

2v

P
(1) zero

v

B
S
(2) 4 Bvr

Q
(3) 8 Bvr (4) 16 Bvr

Q.24

A coil is placed in a transverse magnetic field
of 0.02 T. If this coil starts shrinking at a rate
of 1 mm/s, while its radius remains 4 cm,
then what is the value of induced e.m.f. ?
(1) 2 μV (2) 5 μV (3) 8 μV (4) 50 μV

Q.25

A rod of length l rotates in the form of a
conical pendulum with an angular velocity ω
about its axis as shown in figure. The rod
makes an angle θ with the axis. The
magnitude of the motional e.m.f. developed
across the two ends of the rod is
ω
B
l
θ

1
Bωl2
2
1
(3) Bωl2 cos2θ
2

(1)

1
Bωl2 tan2θ
2
1
(4) Bωl2 sin2θ
2

(2)
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Q.29

SECTION-b [CHEMISTRY]

A solution of CaCl2 was prepared by
dissolving 0.0112 g in 1 kg of distilled water

Q.26

For the reaction, 2NH3(g) → N2(g) + 3H2 (g)

(molar mass of Ca = 41 g mol–1 and Cl 35.5 g

d[ NH 3 ]
d[ N 2 ]
= k1[ NH3 ] ;
= k 2 [ NH 3 ] ;
dt
dt

mol–1). The freezing point constant of water is

−

2 kg mol–1-. The depression in the freezing

d[H 2 ]
= k 3[ NH 3 ] . The relation between k1,
dt
k2 and k3 may be given as (1) 1.5 k1 = 3k2 = k3 (2) 2 k1 = k2 = 3k3
(3) k1 = k2 = k3
(4) k1 = 3k2 = 2k3
Q.27

point of the solution is -

Q.30

(1) 0.0002

(2) 0.002

(3) 0.003

(4) 0.0006

Which one of the following compounds is not
aromatic ?

The equivalent conductivities at infinite
dilution of the cation and the anion of a salt
A2B are 140 and 80 ohm–1 cm2 eq–1
respectively. The equivalent conductivity of
the salt at infinite dilution is -

H

H
(1)

(1) 160 ohm–1 cm2 eq–1

(3)

Θ

(2)

⊕

(4)

(2) 220 ohm–1 cm2 eq–1
(3) 60 ohm–1 cm2 eq–1
(4) 360 ohm–1 cm2 eq–

Q.31

Which of the following molecules is expected
to have the greatest resonance stabilization ?

Q.28

A body centered cubic lattice is made up of
hollow spheres of B. Spheres of solid A are
present in hollow spheres of B. Radius A is
half of radius of B. What is the ratio of total
volume of spheres of B unoccupied by A in a
unit cell and volume of unit cell ?
(1)

7 3π
64

7.π
(3)
24

(2)
(4)

7 3
128

(1)

(2)

(3)

(4)

7π
64 3
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Q.32

Which can show tautomerism ?
O
CH3
H3C
(1)
H3C
CH3

Q.34

Which of the following reactions results in
the formation of a pair of diastereomers ?
H3C

H
HBr

(1)

CH3

H3C

(2) CH3—C—NO2

H
HBr

(2)

CH3
HBr
H2O2, hν

(3)

—C—H

(3)

H

H3C

O

H3C

O

H
BH3.THF

(4)

Θ

H2O2,/OH

(4)
Q.35
Q.33

3 , Zn − H 2 O
Compound (X) ⎯O⎯
⎯ ⎯⎯→

Which of the following statements about the
relationship of the structure (P), (Q), (R) and
(S) is incorrect ?
Br

H

Br

(P)
H

H
O O

H
+

O O

Find the structure of (X) -

H

(1)

(2)

(3)

(4)

(Q)
Br

H

Br

Q.36
(R)

H

(S)

(1) P and R are enantiomers
(2) P and R are identical
(3) Q and S are identical
(4) P and Q are enantiomers

Which shows Friedel craft reaction NO2
CH3
(a)

(b)

(1) a, b, c and d
(3) a and c

(c)

NH2
(d)

(2) a, b and c
(4) a, c and d
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Q.37

Consider the following alcohols :
CH2OH

O2N

(I)

CH2OH
CH3O

Q.39

During dehydration of alcohols to alkenes by
heating with conc. H2SO4, the initiation step is (1) elimination of water
(2) formation of an ester
(3) formation of carbocation
(4) protonation of alcohol molecule

Q.40

The strength of acidity is in the order OH
OH

CH2OH

(II)

CH2OH

Br
(III)
(IV)
The order of decreasing reactivities of these

(I)

alcohols towards substitution with HBr is(1) III > I > IV > II
(2) III > I > II > IV
(3) I > III > IV > II
(4) I > III > II > IV

(II)

CH3
OH

OH
Which is correct order CH 3
CH 3
|
|
(I) CH3– C − Cl >CH3– CH − Cl > CH 3 − CH 2 − Cl
|
Rate of SN1
CH 3

Q.38

CH 3
CH 3
|
|
(II) CH3–CH2–Cl > CH3– CH − Cl > CH3– C − Cl
|
CH 3

NO2

Q.41

Rate of SN2 reaction
F

Br

Cl

I

(III)

(IV)

NO2
(1) II > I > III > IV
(3) I > IV > III > II

NO2
(2) III > IV > I > II
(4) IV > III > I > II

–

CH3–CHO ⎯OH
⎯
⎯→ CH3CH(OH)CH2CHO
In the aldol condensation of acetaldehyde
represented above, which of the following
intermediate species are involved O

(III)

>

>

>

O–CH3

(IV)

<

Rate of SNAR

(b) : CH2–C–H

(a) CH2=C–H
O

OH

O

O

(c) CH3–C–CH2–C–H

<

Rate of EAS

(1) I, III, IV only
(3) I, II, III only

(2) I, II, III, IV
(4) I, II only

H

(1) Only a
(3) a and b

(2) Only b
(4) a,b and c

Space for rough work

CAREER POINT, CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0744-6630500

Page-8

Q.42

Hydration formation of the following is on
order –
CCl 3 – CHO

CF3 CHO

[ I]

[ II]

O
||
CH 3 – C – CH 3

O
||
CCl 3 – C – CH 3

[ III]

[ IV ]

(1) I < II < III < IV
(3) III < IV < II < I

Q.45

The compound (SiH3)3 N is expected to be :
(1) pyramidal and more basic than (CH3)3 N
(2) planar and less basic than (CH3)3 N
(3) pyramidal and less basic than (CH3)3 N
(4) planer and more basic than (CH3)3 N

Q.46

The property of halogen acids, that indicated
incorrect is:
(1) HF > HCl > HBr > HI ..... acidic strength
(2) HI > HBr > HCl > HF ..... reducing strength
(3) HI > HBr > HCl > HF ..... bond length
(4) HF > HCl > HBr > HI ..... thermal stability

Q.47

Which of the following statements is correct ?
(1) [Cu(NH3)6]2+ is a colourless ion
(2) [Ni(CN)4]2– ion has a tetrahedral shape
(3) [Zn(H2O)6]2+ ion is blue coloured
(4) Nickel dimethylglyoxime is red in colour

Q.48

IUPAC name of [Cr(NH3)5(NCS)] [ZnCl4] is
(1) Pentaminethiocyanato-N-chromium(III)
tetrachloridozincate (II)
(2) thiocyanato-N-pentaminechromium(III)
tetrachloridozincate (II)
(3) tetrachloridozinc(II)
pentaminethiocyanatochromate (III)
(4) Pentammineisothiocynatochromium (III)
tetrachlorozincate (II)

Q.49

Which of the following is correct electronic
distribution for [Cr(NH3)6]Cl3
(2) eg2, t2g1
(1) t2g3, eg0
(4) t2g2, eg1
(3) eg3, t2g0

(2) III < IV < I < II
(4) IV < III < I < II

CO

Q.43

NH

2 5
⎯KOH
⎯⎯→ A ⎯⎯
⎯
⎯→ B

C H Br

CO

⎯HOH
⎯⎯
→ C + D , C and D in the sequence are+
H

(1) Benzoic acid + aniline
(2) Phthalic acid + ethylamine
(3) Phthalic acid + aniline
(4) Benzoic acid + ethylamine

Br
2O5
⎯P⎯
⎯→
Δ

Q.44

[A] ⎯⎯ ⎯⎯→ [B]
dil.H 2SO 4

CONH2
The end product [B] will be Br
Br
(1)

(2)

CONH2

OH

Br

Br

(3)

(4)

COOH

CN
Space for rough work
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Q.50

Extraction of zinc from zinc blende is
achieved by (1) Electrolytic reduction
(2) Roasting followed by reduction with carbon
(3) Roasting followed by reduction with
another metal
(4) roasting followed by self reduction

Q.54

Which one is not secreted by adrenal (1) Aldosteron

(2) Cortisol

(3) Adrenalin

(4) Calcitonin

Q.55
Hypothalamus

SECTION-c [BIOLOGY]
Q.51

Which part of mammalian brain controls the
voluntary muscular co-ordination -

Q.52

(1) cerebellum

(2) cerebrum

(3) corpus callosum

(4) medulla

Pancreas

E

Acetylcholine is responsible for transmission

(in female)

(in male)

of nerve impulses through (1) cytons

(2) dendrites

The above figures is related with principal

(3) axons

(4) synapses

endocrine glands in human, Identify A to G–
(1) A-Pineal, B-Pituitary,

Q.53

In the accompanying diagram of part of the

C-Thyroid and parathyroid, D-Thymus,

human body, the structures belonging to the

E-Adrenal, F-Testis, G-Ovary
(2) A-Pituitary, B-Pineal,

central nervous system are numbered –

C-Thyroid and parathyroid, D-Thymus,
E-Adrenal, F-Ovary, G-Testis
(3) A-Pituitary, B-Pineal,
C-Thyroid and parathyroid, D-Thymus,
E-Kidney, F-Testis, G-Ovary
(4) A-Pituitary, B-Pineal,
(1) 1 and 3

(2) 2 and 3

(3) 1 and 4

(4) 3 and 4

C-Thyroid and parathyroid, D-Thymus,
E-Adrenal, F-Testis, G-Ovary
Space for rough work
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Q.56

Stage of development at which implantation

Q.60

HIV is classified as a retrovirus because its
genetic information is carried in (1) DNA instead of RNA
(2) DNA
(3) RNA instead of DNA
(4) Protein coat

Q.61

Secondary nucleus is formed by (1) Antipodal cells
(2) Egg apparatus
(3) Synergids
(4) Two polar nuclei

Q.62

During microsporogenesis, meiosis occurs in
(1) Endothecium
(2) Microspore mother cells
(3) Microspore tetrads
(4) Pollen grains

Q.63

Asexual reproduction is preferred over sexual
reproduction due to
(1) Variations
(2) Mutations
(3) Evolution
(4) None of these

Q.64

Number of chromosomes in meiocyte of
Drosophila is
(1) 8
(2) 4
(3) 16
(4) 32

Q.65

Blue green algae are mainly used as
biofertilizers in the field of which crop ?
(1) Wheat
(2) Gram
(3) Paddy
(4) Maize

occurs is known as
(1) Morula
(2) Zygote
(3) Blastocyst
(4) Foetus
Q.57

In which of the following embryonic stages
does the implantation take place ?

(1)

(3)

Q.58

(2)

(4)

The hormonal intrauterine devices are use to
prevent
(1) The sperm to reach egg
(2) The sperm to reach female
(3) The sperm from living
(4) Implantation

Q.59

Which of the following antibody is mediator
in allergic response ?
(1) IgA

(2) IgD

(3) IgE

(4) IgG
Space for rough work
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Q.66

If a recombinant DNA bearing gene for

Q.69

Genetic modification has –
A. Made crops more tolerant to abiotic
stresses.
B. Reduced reliance on chemical pesticides.
C. Increased efficiency of minerals use by
plants.
D. Enhanced nutritional value of food
(1) A, B
(2) B, C
(3) A, B, C
(4) A, B, C, D

Q.70

Which of the following is true regarding
singer and Nicholson model ?
(A) Extrinsic
proteins
buried
inside
membrane
(B) Quasi fluid nature of lipid enable lateral
movement of protein
(C) Solid nature of membrane is involved in
cell growth and division
(D) The ability to move molecule within the
membrane is measured as its fluidity
(1) A, B, C, D
(2) A, C, D
(3) B, D
(4) A, B, D

Q.71

Which of the following is true regarding the
figure given below ?

ampicillin resistance is transferred into E.coli
cells and the host cells are spread on agar
plates containing ampicillin, then (1) Both transformed and untransformed
recipient cells will die
(2) Both transformed and untransformed
recipient cells will grow
(3) Transformed recipient cells will grow and
untransformed recipient cells will die
(4) Transformed recipient cells will die and
untransformed recipient cell will grow
Q.67

Why foods derived from genetically modified
crops required to be tested for possible
allergic reactions in people ?
(A) They may cause allergies due to release
of new kind of proteins
(B) they may not be digested
(C) they may cause more hunger

Q.68

(1) only A

(2) A & B

(3) B & C

(4) A, B & C

Green revolution means :
(1) Increase in production of food plants
(2) Increase in growth of green plants for
maintaining ecosystem balance
(3) Growth of green plants in order to check
soil erosion
(4) None of the above

(1)
(2)
(3)
(4)

It is a section of cillia
It is observed in prokaryotic cell
Cillia is originated from it
None of the above
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Q.72

The largest isolated single cell is (1) Egg of an ostrich
(2) Nerve cell of blue whale
(3) Acetabularia
(4) Remei fiber

Q.76

Which of the following show aestivation ?
(1) Polar bear
(2) Northern ground squirrel
(3) Lung fishes and snails
(4) Amphibians and reptiles

Q.73

Which of the following event of cell cycle is
observed in given figure :

Q.77

A regulator organism can able to maintains
homeostasis by
(1) Only physiological mean
(2) Only physical mean
(3) Both physiological and physical mean
(4) Regulators can't able to maintains their
homeostasis

Q.78

The given kind of pyramid can not be
possible for -

(1) Anaphase of mitosis
(2) Anaphase-I
(3) (1) & (2) both
(4) Metaphase
Q.74

Q.75

At which stage of meiosis does the genetic
constitution of gametes is finally decided (1) Metaphase-I
(2) Anaphase-II
(3) Metaphase-II
(4) Anaphase-I
In a population if the number of
prereproductive individuals is less than the
reproductive individual then the population
will be called(1) Stable population
(2) Declining population
(3) Expanding population
(4) Fluctuating population

(1) Pyramid of biomass in forest ecosystem
(2) Pyramid of number in grassland
ecosystem
(3) Pyramid of number in lake ecosystem
(4) Pyramid of biomass in lake ecosystem
Q.79

Primary productivity depends upon (1) Light and temperature
(2) Water and nutrients
(3) Photosynthetic capacity of producers
(4) All of these
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Q.80

The given water body the death of fishes will
occurs when –

Q.82

Term biodiversity was proposed by
(1) David Tillman
(2) Poul Ehrlich
(3) Edward Wilson
(4) Alexender Von Humbolt

Q.83

'Evil Quartet' does not describe
(1) Alien species invasion
(2) Habitat loss and Fragmentation
(3) Coevolution
(4) Over exploitation

(1) BOD↓, D.O↓

(2) BOD↑, D.O↑

(3) BOD↑, D.O↓

(4) BOD↓, D.O↑

Q.84

I

(A)

II Ramesh Chand Dagar (B)
III FOAM
(C)
IV Amrita Devi

(D)

V S.L. Bahuguna
(E)
The correct matching is -

Column-II
Integrated organic
farming
Polyblend
Great forest
conservation martyr
Integrated waste
water treatment
Chipko movement

DNA

replication

occurs

in

template DNA strand with polarity -

Q.81
Column-I
Ahmad Khan

Continuous

Q.85

(1) 3' → 5'

(2) 5' → 3'

(3) Both

(4) 5' → 5'

Two strand of DNA held together by (1) Hydrogen bond
(2) Phosphodiester bond
(3) N-glycosidic bond
(4) Both (1) and (2)

Q.86

Which of the following DNA sequences
would most likely be a restriction site ?
(1) GGTTGG

(1) I →B; II → A; III → D; IV → E; V → C

CCAACC

(2) AAGG
TTCC

(2) I →D; II → A; III → B; IV → C; V → E

(3) AATTCCGG

(4) CTGCAG

(3) I →C; II → B; III → D; IV → A; V → E

TTAAGGCC

GACGTC

(4) I →B; II → A; III → D; IV → C; V → E
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Q.87

A child of O-group has B-group father. The
genotype of father will be -

Q.88

(1) IOIO

(2) IBIB

(3) IAIB

(4) IBIO

XO chromosomal abnormality in humans
causes
(1) Turner's syndrome
(2) Down's syndrome
(3) Darwin's syndrome
(4) Klinefelter's syndrome

Q.89

In a red and white-flowered cross of Mirabilis
jalapa, F2 generation has red, pink and white-

flowered plants in the ratio of

Q.90

(1) 2 : 1 : 1

(2) 1 : 1 : 2

(3) 1 : 2 : 1

(4) 1 : 0 : 1

If number of chromosome in petal is 26 than
it's pollen grain cell have how many
chromosomes(1) 26
(3) 39

(2) 13
(4) 52
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