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PART - | (PHYSICS)

When a hydrogen atom is raised from ground
energy level to excited energy level, then

(@) potential energyincreasesand kinetic
energy decreases

(b) kinetic energy increases
energy decreases

(c) Both KE and PE increase
(d) Both KE and PE decrease

The half life for -decay of uranium 9%U2,28, ii
4.47 x 108 yr. If a rock contains 60% of origina

9,Y228atoms, then its age is

[take log 6 =0.778, log 2 =0.3]

(@ 1.2x107yr (b) 3.3x108yr
(c) 4.2x109yr (d) 6.5x109yr
A nuclear transformation is given by

and potential

Y(n,)®Li7. The nucleus of element Yis

@) gBell (b) .B10

() B9 (d C12

The angular momentum of an electron in Bohr’s
hydrogen atom whose energy is =3.4 eV, is

h h
@ - ®
2
hp
© - @ b

When the momentum of a photon is changed by

an amount p’ then the corresponding change

in the de-Broglie wavelength is found to be
0.20%. Then, the original momentum of the
photon was

(@) 300p’ (b) 500p’

(c) 400p’ (d) 100p’

Suppose a beam of electrons with each electron
having energy E 0 incident on a metal surface
kept in an evacuated chamber. Then,

10.

(@) electrons can be emitted with any energy
with a maximum of £

(b) no electrons will be emitted as only photons
can emit electrons

(c) electrons can be emitted but all with an
energy £

(d) electrons can be emitted with any energy

with a maximum of 0~ T where being

work function
An n-type semiconductor is
(@ neutral
(b) positively charged
(c) negatively charged
(d) negatively or positively charged
depending on the amount of impurity added
In the half wave rectifier circuit operating with
50 Hz mains frequency. The fundamental
frequency in the ripple will be
(@ 100Hz (h) 20
(c) 50Hz (d) Hz
The input resistance of a co@non emitter
amplifieris 330 and thel@ad resistance is 5

k .Achange of base current is 15 pA results in
the change of collector current by 1mA. The
voltage gain of amplifier is
(@) 1000 (b) 10001
(c) 1010 (d) 1100

To get an output y = 0 from the circuit shown in
the figure, the input C must be

)

@ o
(c) eitherOor1l

b 1
(d) None of these



1.

12.

13.

14.

15.

le.

Equal charges g each are placed at the vertices
of an equilateral triangle of side r. The
magnitude of electric field intensity at any
vertex is

2q
' 2
@ Zper ®) apqr
V3g V2q
(c) 4p%l’2 (d) 4pe2:

Two points masses, m each carrying charges -q
and +q are attached to the ends of a massless
rigid non-conducting wire of length ‘L’. When

this arrangement is placed in a uniform electric
field, then it deflects through an angle i. The
minimum time needed by rod to align itself along
the field is

mL p |mL

2p = L Bl

@ “PygE ®) 9\ 2qE
2mL 3mL

o d) 2p 2=

) P i (d) 2p pr=

A condenser of capacitance Cis fully charged
by a 200V supply. It is then discharged through

a small coil of resistance wire embedded in thermally

insulated block of specific heat 250 J/kg-K and
of mass 100 g. If the temperature of the block
rises by 0.4 K, then the value of C is

(@) 300uF (b) 200uF

(c) 400uF (d) 500uF

The capacitance of a parallel plate capacitor with 20.

air as mediumis 3 pF. As a dielectric is introduced
between the plates, the capacitance becomes 15
pF. The permittivity of the medium in
C2N-1m-2is

(@ 815x10-11 (h) 0.44x10-10

() 15.2x1012 (d 1.6x10-14

The masses of three copper wires are in the
ratio 2 : 3: 5 and their lengths are in the ratio
5:3:2.Then, the ratio of their electrical
resistances is

(@ 1:9:15 () 2:3:5

(b) 5:3:2 (d) 125:30:8

A 30V-90W lamp is operated on a 120 V DC line.

Aresistor is connected in series with the lamp in
order to glow it properly. The value of resistance

is
(@ 10 () 3
() 20 (dy 0

In a potentiometer experiqpent, the balancing
length of a cell is 560 cm. When an external

resistance of 10 is conRected in parallel to
the cell, the balancing length changes by 60
cm.The internal resistance of a cell is

(a) 1.4 (b) 1.6

(c) 0.12 (d) 1.2

Two sources of equal emf are connected to a

resistance R. The internal resistance of these

sourcesare r 1andr2 (rl > r2), If the potentia
dltrference across tl%e( source)havmgenterna

resistance 2 is zero, then

I _ ggié?
(@ R= r21-2r1 () R=r 2 6

2 Q

© R gcgl : () R=r2-n
F+ g

An electron of mass 9.0 x 10-31kg under the
action of a magnetic field moves in a circle of
radius 2 cm at a speed of 3 x 106 m/s. If a proton
of mass 1.8 x 1027 kg was to move in a circle of
same radius in the same magnetic field, then its
speed will become
(@ 1.5x103m/s (h) 3x106m/s
(c) 6x104m/s (d) 2x106 m/s
A horizontal rod of mass 0.01kg and length 10
cm is placed on a frictionless plane inclined at
an angle 60° with the horizontal and with the
length of rod parallel to the edge of the inclined
plane. A uniform magnetic field is applied
‘Vertically downwards. If the current through the
rod is 1.73 A, then the value of magnetic field

induction B for which the rod remains stationary
on the inclined plane is

(@ 1T (© 3T
(b) 25T (d 4T
A current of 2 A'is flowing in the sides of an

equilateral triangle of side 9 cm. The magnetic
field at the centroid of the triangle is

(@ L66x10-5T  (b) 1.22x10-4T
(©) 133x10-5T (d) 1.44x10-4T



22.

23.

24,

25.

26.

27.

The direction of magnetic field dB due to 28.
current element dl at a distance r is the
thyectiertlof (h) dlxr

(© (rdi)r () dl

A galvanometer with a scale divided into 100
equal divisions has a current sensitivity of 10
divisions per milliampere and a voltage
sensitivity of 2 divisions per millivolt. The
galvanometer resistance will be

@ 4 (b) 5

© 3 d 7

The earth is considered as a short magnet with
its centre coinciding with the geometric centre

of earth. The angle of dip related to the
magnetic latitude as

29.

(@ tanf= (b)
© 2tan d

tan = 2tanf

tan =2tanf
tanf= 2tan

Which of the following statement related to

hysteresis loop is incorrect?

(@) The curve of B against H for a
ferromagnetic material is called hysteresis
loop

(b) Thearea of B-H curve is a measure of power
dissipated per cycle per unit area of the
specimen

(c) Coercitivity is a measure of the magnetic
field required to destroy the residual
magnetism of ferromagnetic material

(d) The retentivity of a specimen is the measure
of magnetic field remaining in the specimen
when the magnetising field is removed

A magnetic needle lying parallel to the magnetic
field requires W units of work to turn it through
an angle 45°. The torque required to maintain

the needle in this position will be 30.
1
@ 2w (b) NeTd
W 31.
© &yw @

An induced emf has

(@) adirection same as field direction

(b) adirection opposite to the field direction
() nodirection of its own

(d) None of the above

A coil of area 5 cm2 having 20 turns is placed in
a uniform magnetic field of 103gauss. The
normal to the plane of coil makes an angle 30°
with the magnetic field. The flux through the
coilis (2)6.67 x 10-4 v\([g)3.2 x 10-5 Wh

() 59x10-4wb (d) 8.65x10-4wb
The current graph for resonance in LC circuit

is

—

(@)

N

(d)

—_—

The value of inductance L for which the current
is maximum in series LCR circuit with C =10 pF

and =1000 rad/s
(@ 10mH (b) 50 mH
(c) 200 mH (d) 100 mH

A ray of light is incident on a plane mirror at an
angle of 30°. At what angle with the horizontal
must a plane mirror be placed so that the
reflected ray becomes vertically upwards?

(@) 40° (b) 20°
(c) 30° (d) 60°



32.

33.

34,

35.

36.

37.

A compound microscope having magnifying
power 35 with its eye-piece of focal length 10
cm. Assume that the final image is at least
distance of distinct vision then the
magnification produced by the objective is

@ -4 (b) 5

(¢ 10 (d) -10

The refractive index for a prism is given as

A - -
m=cot 5 Then, angle of minimum deviation

in terms of angle of prism is

(a) 90°-A (b) 2A

(c) 180°-A (d) 180°-2A

Two convex lenses of power 2D and 5D are

1
separated by a distance — m. The power of
optical system formed is

@ +2D (b) -2D
© -3D d +3D
Two light rays having the same wavelength in

vacuum are in phase initially. Then, the first ray
travels a path L Ithrough a medium of refractive

index p 1 while the second ray travels a path(,2
thraughvavesdiuaidfeefcactivéindetopobserve

38.

39.

40.

interference. The phase difference between the

two waves is

(a) p@g E‘* P

© Pr-my @

27 Ll)

2P (11 m2r2)

Two polaroids are kept crossed to each other. If

one of them is rotated an angle 60°, the
percentage of incident light now transmitted
through the system is

(a) 10% (b) 20%

(c) 25% (d)12.5%

An electromagnetic wave propagating along
north lies its electric field vertically upward. The
magnetic field vector points towards

(a) downward (b) east

(c) north (d) south

42.

Pick out the wrong statement.
(@) Gauss’s law of magnetism is given by

0B-ds =0
(b)An EM wave is a wave radiated by a charge
at rest and propagates through electric field
onl
(t)iﬁwe varying electric field is a source
of changing magnetic field
(d)Faraday’s law of EM induction is

dfs
dt

When sunlight is scattered by atmospheric
atoms and molecules the amount of
scattering of light of wavelength 880nm is
A. Then, the amount of scattering: of light
of wavelength 330 nm is approximately

(@ 10A (b) 20A

(© 40A (d) 50.5A

The ratio of volume occupied by an atom to the
volume of the nucleus is

(@) 105:1 (h) 1020:1
(© 10151 (d) 1:1015

OHEdI=-

PART - Il (CHEMISTRY)

When copper is treated with a certain
concentration of nitric acid, nitric oxide
and nitrogen dioxide are liberated in
equal volumes according to the equation,

xCu+yHNO %% cu(N03)2 +NO
+NO 2 +H20
The coefficients of x and y are respectively
(@ 2and3 (b) 2and6
() 1and3 (d 3and8

A saturated solution of H2S in 0.1 M HCl at 25°C
contains S2- ion concentration of 10-23 mol L-1.

The solubility product of some sulphides are

CuS=10-44, FeS =10-14, MnS = 10-15, CdS =

10-25. 1f 0.01 M solution of these salts in 1M
HCl are saturated with H2S, which of these will
be precipitated?
(@) All
(b)All except MnS
(c) AU except MnS and FeS
(d) Only-CuS



43.

44

45,

46.

47.

48.

Consider the water gas equilibrium reaction,
C(s)+H20(g) CO (g) + H2(g)

Which of the following statements is true at
equilibrium?

(@ Iftheamount of C(s)is increased, less
water would be formed

If the amount of C(s) is increased, more CO
and H2 would be formed

(c) Ifthe pressure on the system is increased
by halving the volume, more water would
be formed

If the pressure on the system is increased
by halving the volume, more CO and H
would be formed

The chemical composition of slag formed during
the smelting process in the extraction of copper

@ Eﬁ§@§ FeO

(@ Cu20 +FeS
XCl 2 (excess) + YCI2%%® XCld+Y~
Y

2

(©) CuFes,

Yy O¥sm 30, +

Ore of Y would be,

(a) siderite

(c) hornsilver

For the given reaction,
H2(g) +ClQg  ¥¥%@H+(aq) + 2Cl- (ag);
DG°=-262.4kJ

The value of free energy of formation

(DG°) for the ion Cl=1  (aq), therefore will be

@) (©r¥Bd-tholaritydf (b) +131.2 kI mol-
NO-mol-1 -262.4 (d) 1 + 262.4 kI

kJ mol-1 3 in the $8Rtidn after 2L of
3M AgNO 3 is mixed with 3L of 1M BaCl2 is
(@ 12M (b)1.8M
(c0 05M (d)0.4M
Am on ge st
NOs, AsO3-, CQ2-, CLO-, S02-and BO3r-
the non-planar species are
cH, S0¥ and BO2-

AsOClO agd S02-,

51

(b) malachite
(d) cinnabar

NO,, CO  and BO3-
S0, NOand BO3-

49.

50.

52.

53.

B ﬂ(aﬁ%%w3/<:>: CH, — ™% 4

A and B respectively are

(a) Both<:>— CHOH

(b) Both <:>< o
CH 20H e

o (—eron XKy,
CH,

0 O Qo
OH,

A certain metal when irradiated by light (r = 3.2 x

1016Hz) emits photoelectrons with twice kinetic
energy as did photoelectrons when the same
metal is irradiated by light (r=2. 0 x 1016Hz).
The v0 of metal is

(a) (6)-Baddblk Henzefts) redetd WithHaydrogen
gas ih-Drdditedlnf a(djckélxcHdRdizto form
gaseous cyclohexane according to the reaction,

C

A mixture of C of 60 mm of Hg in an unknown
vAOE) AT B B33°R& B3 passed over a
nickel catalyst 8@ aneRxpery EhehdmIdtesstie
cyclohexane, the pressure of the gas was 30
mm of Hg in the same volume at the same
temperature. The fraction

of C  6H6 (by volume) present in the original
volume is

(@) 1/ (b) 1/

(c) 3 (d) 4

An alloy of copper, silver and gold is found to
have Topper atom constitutig the ccp lattice. If
silver atom occupy the edge centres and gold
atom is present at body centred, the alloy has a

formula
8 EE AAg3AH  (B) EuARREAY
cellandD

GivemAOGA %~ nFE® i
The value of n = 2 will be given by the slope of

which line in the figure



54.

55.

56.

57.

1.0+ B
0.5 1 A
= 0 Ink
& o5t c
-1.0 | D
(a) OA (b) OB
(coc (d)op

The false statements among the following are

I.  Aprimary carbocation is less stable than a
tertiary carbocation.

II. A secondary propyl carbocation is less
stable than allyl carbocation.

III. Atertiary free radical is more stable than a
primary free radical.

IV. Isopropyl carbanion is more stable than
ethyl carbanion.

(@ IandII (b) IIandIl

(© 1andIv (d) IlandIV

A colourless water soluble solid A on heating
gives equimolar quantities of Band C. B gives
dense white fumes with HCl and C does so with

BIFB gives brown precipitate with Nessler's
reagent and C gives white precipitate with

nitrates of Ag+, Pb+ and Hg+. A is

@ NH 402 () Msk5A3
(c)NH

The IUPAC name of |

is

lakthyl-5,6,7,9-tetramethyldeca-2, 9-diene 7-
éthyl-2,4,5,6-tetramethyldeca-1, 8-diene 7-
Gthyl-2,4,5,6-tetramethyldeca-1, 7-diene 7-(1-
ftppenyl)-2,3,4,5-tetramethyl non-1-ene
Caffeine has a molecular weight of 194 u. If it
contains 28.9% by mass of nitrogen, number of
atom of nitrogen in one molecule of caffeine is

@@ 4 (b) 6
© 2 d 3

58.

59.

60.

6l

62.

A compound X on heating gives a colourless
gas. The residue is dissolved in water to

ohiEa Qhrough aguegus
solution of Y when Z'is formed. Z on gentle

heating gives back X. The compound X is

(@) Ca(HCO 3)2 (b) CaCO3
() NaHCO 3 (d) Na2co03
Which two sets of reactants best represents
the amphoteric character of Zn(OH)2?
Setl Zn(OH)2(s) and OH (ag)
SetII Zn(OHP(s) and H20 (1)

SetllI Zn(OH) - 3(s) and Nii& )

SetIV Zn(OH)
(@ IlIandII (b) TandIII
() IVandlI (d) IIandIV

CH-NO %Z3indyy3st°A%?icgls

A and B respectively are

@) @—NHOH, HO —@—NH )
(b) ©>_ NH _NH©
H2NH )
© @N:N
|

0

O-——0r=

(d) None of the above
Point out incorrect stability order

(@) [Cu(NH 3)4 J>* < [Cu(en)2] 2* < [Cu
trien)]2+

(
(b) [Fe(HQ) 3t < [Fe(NO2)61x [Fe (NH3)6F*
©) [Co(HR)6] 3*< [Rh(H20)63% [Ir (H20)6*

(d) [Cr(NH B6] < [Cr(NH3)6 J** < [Cr (NH3)61*
Consider the following changes

M(s) 3432° M(g) ..(1)
M(g) 3434® M2+(g) + 2e-...(2)
M(g)3432°M+(g) + e— ..(3)
M+ (g) 3432 M2+(g) + e-...(4)
M(g) 3532 M2+(g) + 2e-...(5)

% B.



63.

64.

65.

66.

67.

The second ionisation energy of M could be
determined from the energy values associated

with
@
(b)

1+2+4
2+3-4

() 1+5-3
(d)y 5-3

In benzene, the triple bond consists of

(@ one sp-sp sigma bond and two p-p pi bonds
two sp-sp sigma bonds and one p-p pi bond
one sp2-sp2 sigma bond, one p-p pi bond
one sp2-sp2 sigma bond, one sp2-sp2 pi
bond and one p-p pi bond In keto-enol

tautomerism of dicarbonyl compounds; the
enol-form is preferred in contrast to the keto-

(b)
(©
(d)

form, this is due to

(@)

(b)
(©
(d)

hydrogen and sulphur contains 4% of sulphur.
The minimum molecular weight of the compound

is
(@)
(©

Which one of the following is a case of negative

presence of carbonyl group on each side

of =CH 2 —group
resonance stabilisation of enol form
presence of methylene group

rapid chemical exchange
An organic compound having carbon,

200
600

adsorption?

@
(b)
©
(d)

Acetic acid solution in contact with animal

charcoal.

Dilute KCl solution in contact with blood

charcoal.

Concentration KCl solution in contact with
blood charcoal.

H2 gas in contact with charcoal at 300 K.
The concentrations of the reactant A in the
reacntion A ® B at different times are given

bel ow

Concentration (M) Time (Minutes)

0.069
0.052
0.035
0.018

The rate constant of the reaction according to

(b) 400
(d) 800

0

17
34
51

the correct order of reaction is

€))
(©

0.001 M/min
0.001 min/M

(b)0.001 min-1
(d)0.001 M-1 min-1

68.

The ratio of slopes of K max vs Vafnedct\/so \I/Vse\s/

curvesin  the Pﬂﬂoﬁmﬁg{i’ﬁlum kinetic energy,
(v =frequency, K

v0 = stopping potential)

tak ratio of Planck’s constant of electronic
charge

(irk function

Ripnck’s constant

(darge of electron

69. With excess of water, both P205 and PCI5 give

70.

71.

72.

73.

(@ H3pE3 (B HAB987
© H

The dissolution of AI(OH) 3 by a solution of
NaOH results in the formation of

@ (Al SRR

(b) [AI(H

(© [ALH 26)2 (BH)4T

(d) [AI(H

Which of the following does not exist?

(@KL + [3235° KI3
(b)KF+F3%%°  KF3
(C)KBr + ICL 34%® K[BrlCl]

(d)KF+ BrF 353° K[BrF4]

If the ionisation energy and electron affinity of

an element are 275 and 86 kcal mol-1 respectively,
then the electronegativity of the element on the
Mulliken scale is

@ 2.8 (b) 0.0

(© 4.0 (d) 2.6

Which of the following sets of reactants is used

for preparation of paracetamol from phenol?

(@ HNO 3, H2/Pd,(CH3C0)20

o E%ﬁ%ﬂ?@l{%ﬂd&?ﬁé%%cono

(d) Br R A¢2@jZcgHpOUOH @R 0egative test

74, with

75.

ninhydrin and positive test with Benedict’s
solution. The compound is

(@) aprotein (b) amonosaccharide
(c) alipid (d) anaminoacid
Super glue or crazy glue is

(@ poly (methyl methacrylate)

(b) poly (ethyl acrylate)

() poly (methyl -cyanoacrylate)

(d) poly (ethyl methacrylate)



76.

77.

78.

79.

OH
HNO ,

—X

COOH

Br2, water
——

X and Y respectively are

(@) picricacid, 2, 4, 6-tribromophenol

(b) 5-nitrophenol acid, 5-bromosalicylic acid
(c) o-nitrophenol, O-bromophenol
(

d) 3,5-dinitrosalicylic acid, 3, 5-dibromosalicylic

acid
In the cannizzaro reaction given below
2Ph—CH3@®- 34H3*.®
Ph—CH—,0H + PhCO-
the slowest step is

(a) the attack of OH at the carbonyl group
(b) the transfer of hydride ion to the carbonyl
(c) group
(d) the abstraction of a proton from the
carboxylic acid
the deprotonation of Ph-CH oy

The reaction of 1-bromo-3-chlorocyclobutane
with metallic sodium in dioxane under reflux
conditions gives

@ Cl cl
Cl

Br

{43

Identify Zin the following reaction sequence

CH 3CH2CH20H 34C350qE34.H253504°

J

Y

(i) Alc.KOH z
(ii) NaNH2

o EHE=Ey Lot
o CH
d

) CH3—C° CH

80

81.

82.

83.

84.

85.

86.

Which of the following reactions is used to
prepare isobutane?

(@)Wurtz reactionof C 2 H5 Br
(b) Hydrolysis of n-butylmagnesium iodide

(c) Reduction of propanol with red phosphorus
and HI

(d) Decarboxylation of 3-methylbutanoic acid

PART - Il (MATHEMATICS)

The differential equation
(Bx+4y+1)dx + (4x+ 5y +1)dy =0
represents a family of

(@) circles (b) parabolas
(c) ellipses (d) hyperbolas
If D(r)=r r’ ! D :
% n(1+1) , then . (n is
equal to
n n r=1
2 r2 r3
@ 3 o,
© ar @ §r

If A, B, C are three events associated with a
random experiment, then

B C

P(A) P 2 P A (Bbl)s
(@) P(A B 0O PA B 0O
P E B d P j
_é 3 18
IfA 2 1 -1thenrank (A)isequalto
&g 0 1u
e u
(@ 4 by 1

(rc) 2 . d) 3 N
he probability of atleast one double six being
thrown in n throws with two ordinary dice is

greater than 99%.

Then, the least numerical value of n is
(@ 100 (h) 164

(© 170 (d) 184

Find the value of k for which the simultaneous
equationsx+y+z=3;x+2y+3z=4andx + 4y
+ kz = 6 will not have a unique solution.

@ o0 (b) 5

© 6 d 7



87.

88.

89.

90.

9l

92.

If the complex number z lies on a circle with centreéd3.

1
atthe originand radius 7, then the complex

number -1+ 8z lies on a circle with radius

@ 4 (b) 1
© 3 d 2
If line y = 2x + cis a normal to the ellipse
2 y2
Xy y—=1, then
9 16
_ 2 73
@ c=3 0 c= %

Ifx2+x+1=0,then tlieglalqlpgpj anx+n i¢

95. 1f(2, 7, 3) is one end of a diameter of the sphere

(@ 13 (b 12
© 9 (d) 14
If p: It rains today, q : I go to school, r : I shall
meet my friends and s : I shall go for a movie,
then which of the following is the proportion?

If it does not rain or if I do not go to school, then 9g.

I shall meet my friend and go for a movie.
(@) (~pU~g) P (rUs)

(b) ~(pUg) P (r U s)

(c) ~(pUg) P (rU's)
(

d) None of these

€1 3 1

If the matrix A = &12-3 thej] adj (adj A) is
g0 1 24

equal to &

é2 36 1N 12 26 —123J

&12 -36b) 24 -
N R T

e
%2 - 1236
(c) 8)4 ) 241531? (d) None of there
Whicﬁof the following options is not the
asymptote of the curve

3x3?+ 2x2y = Txy2 + 2y3 - 14xy + Ty2 + 4x + by

(@ _-1. 5 .7
y 2x6 (b) y=x 5

= ox+ 3 =3y 3
© y=ars @ y=

If Nis a set of natural numbers, then under binary
operationa-b=a+b, (N, -)is
(a) quasi-group (b) semi-group

(c) monoid (d) group
< dx
Ocosx+ J3sinx equals

1 PO -
logtan &+ — *9++C
() 2708 ? 12
1 )a(le .
p_o; -
log tan et
(b) 3log é; 5

Q. .
I. t &(}E ~ g+t
© logtan 76
¢ p~0-
1 R
—logtan ecc—++€g
2 g e§g6

X2 +y2+72-6x-12y -2z + 20 =0, then the
coordinates of the other end of the diameter are
@ (=2,5,-1) (b) (4,51

© (2,-51) d (4,5,-1)
Thetwolinesx=my+n,z=py+qgandx=my+n,
z=py +q are perpendicular to each other, if

: m,pP_;
(@ mm+pp=1 (b) m p
m, p_
© ;*;—1 (d mm+pp=-1

. Atetrahedron has vertices at 0(0, 0, 0),

A1,-2,1),B(-2,1,1)and C (1, -1, 2). Then, the
angle between the faces OAB and ABC will be

(@ 10

@) cos—g;tﬁ (b) cos—gaz);+
—1§'-|OT 2610

() Cos'g3g: () COS g4p:

. Ifaline segment OP makes angles of " and 3

with X-axis and Y-axis, respectively. Then, the
direction cosines are

1 1 111
(a) ﬁ’ 71 ﬁ (b) 2 ’ 2-1 \/E
1
© 1,31 (d) Lﬁ’l



99. Ifp, g, rare simple propositions with truth values

100.

101.

102.

103.

104.

T,F, T, then the truth value of (~p U q) U ~ r
bpis
(@) true (b) false

(c) true, if ris false (d) true, if gistrue
On the interval [0, 1], the function x25(1 - x)75
takes its maximum value at the point

1
@ o0 (b) 1
1 1
(© 5 d 3
1

If|z| 3 3,then the least value of |2 2 is
11 11
@ > (b) n
1
(c) 3 (d) n

The normal at the point (af2,2at) on;the
parabola meets the parabola again in the point
(at2,2at), then

2 2
tzz'fl — (b) tzz"t]_ t_

1 1

(@)

2
;:tl —

=t 2 @ :
1

1
Ifa = i- ¥ 2k™andb=2i"-j"+k", then the

angle betweenaand bis given by

(b) sin g‘:ﬁ

1

(©)

(@ tan '(1)

tan

NE]

The area bounded by the curves y = cosx and

(c) sec-1(1) (d)

y = sin x between the ordinates x = 0 and_)\éé2 is

(42F2) sq units
(4252)sq units

@
(b)

105.

106.

107.

108.

109.

1no.

.

n2.

Nna3.

© (42- 1) squnits

d)  (@+2+1)squnits

If a, b and c are three non-coplanar vectors, then
(@+b-c)-[(a-b)x(b-c)equals

@ o () a.bxc

(0 a.cxb (d) 3a.bxc

If there is an error of m% in measuring the edge
of cube, then the percent error in estimating

its surface area is

(@ 2m (b) 3m

(© 1m d) 4m

If the rectangular hyperbola is x2 — y2 = 64. Then,
which of the following is not correct?

(@) The length of latus rectum is 16

(b) The eccentricity is +/2
(©) The asymptotes are parallel to each other

() The directrices are x = + 42

The equation of tangents to the hyperbola
3x2 - 2y2 = 6, which is perpendicular to the line
x—=3y=3,are

@ y=-3xtx 15 () y=3x% 6

© y=-3xt.s () y=2xt.15
_ o tanx-l

lm, CosIx is equal to

@ 1 (b) 0

© -2 d -1

The area of the region bounded by the curves
x2+y2=9andx+y=3is

*®.2 O

4 2 4
@ 9P 5

-106 -10
© %P 5. 30

For any three vectors a, bandc, [a+b,b+c,c+a]

(@)

N -

is

(@) [abc] (b) 3[abc]
(c) 2[abc] (d 0
Q)p/zsin2x.logtanxdxis equal to

@ o (b) 2

© 4 (d)

If the mean and variance of a binomial
distribution are 4 and 2, respectively. Then, the
probability of atleast 7 successes is



3 4 sint

(a) 214 (b) 173 7. Att=0, the function f () = e has
9 7 a) aminimum
© 256 (d) 231 b) a discontinuity

c) apoint of inflexion
d) amaximum

118. Using Rolle’s theorem, the equation

114. The shortest distance between the lines

(
(
(
x-7._ y+d  z-6 (
—3= “36—= +—

30 ayn+axp-1 +...+an=0
and X100 _y - _ 452 is has atleast one root between 0 and 1, if
3 8
234 288 (@ L+ —a11+ et an,= 0
234 288 n-
(@ 7 units (b) n units non
ay a
21 234 = —3—+....+a =0
() —= units (d) —= units (b) n~1 n-2 g
3 21
5. If a plane passing through the point (2, 2, 1) and
is perpendicular to the planes 3x + 2y + 4z + 1=0 () na0tnl)al...wn-1+=0
and 2x + y + 3z + 2 = 0. Then, the equation of the 0
plane is a 4 -
@ 2x-y-z-1=0(b) 2x+3y+z-1=0 O 0
(© 2x+y+z+3=0(d) x-y+z-1=0 119. Which of the following inequality is true for
116. From a city population, the probability of X>0?
7
selecting a male or smoker is 102 male @ logl+x) < < x
1+x
.2 . .
smoker is 5 and a male, if a smoker is already (b) : <x<log(1+ x)
+X
2
selected, is . Then, the probability of X
3 (€ x<log(1+x)< T
3 <log (1+x;<x
(@) selectingamaleis - X
2 (d) X
1 1+x
(b) selecting a smoker is H 2
120. The solution of ﬂ—f -x=k, where k is a
. .2
(c) selecting a non-smoker is T non-zero constant, vanishes when y =0 and
. . I tends of finite limit as y tends to infinity, is
(d) selecting a smoker, if a male is first selected, (@ x=k(@+e-y) (b) x=kley+e-y-2)

is given by % © x=kle-y-1) (d) x=k(ey-1)



PART -1 (PHYSICS)

1.

(@)

So,
or,

(b)

As r increase, the potential energy
increases. Thus, it decreases kinetic
energy of hydrogen atom. So, when an
atom jumps from one energy level to the
higher level, its potential energy increases
and kinetic energy decreases.

Given: T 1/2 = 4.47 x 108yr
1 n

N6 1", 10
No 100 2 6
Apply logarithm on both sides
nlog2 =log 10 - log 6
nx0.3=1-0.778=0.22

0.222

0.3
t=nT,,=0.74x4.47x108
t=3.3x108yr
Y(n,) the nucleus splits into -particle
and neutrons

YA Onl 3L7i

0.74

2He4d

ie. z

So

or,

A+1=7+4 A=10
andZ+0=3+20rZ=5

Hence, the nucleus of element Y is boron
5Y10=810 .

Energy of electron in nth orbit of hydrogen
atom

£, el

13.6
3.4

n=2

Angular momentum of electron
nh 2h h
2 2

As, we know de-Broglic wavelength,

L

ol Ol=z

10.

11

\

or,

(@)

+ —RH
p p
p 020 1
p 100 500

p = 500 p The emitted electrons may lie
near the surface and can have a
maximum amount of energy E
0.
If they are from deep inside, then energy
is less than EOQ.
The n-type semiconductor has excess of
free electrons for conduction. The total
number of electrons in an atom is equal
to the total number of protons in the
nucleus. So, n-type semiconductor is
neutral. The output is obtained for half
cycle only in half wave rectifier.
Therefore, frequency of the ripple is
same as that of the input i.e. 50 Hz.
Given: I
C=1mA=10 3A
I=15A=15x10 ~°A
RE5k =5x103
Ri=330
The voltage gain of an amplifier

Ic RL
I, R

Ar

_10° 510°
1510 © 330
As we know, output of OR gate
Y=A+B

Output of AND gate

Y=Y.C

Y=(A+B).C

If C = 0 irrespective of A and B, then
output Y must be zero.

Due to charge at A and B magnitude of
intensity of electric field at point C

1010



Net intensity at point C is

En E2 E3 2E1E2cos60

:\/Eg Ep 262 % JEL=

12. (b) Torque when the wire is brought in a

uniform field E.
=gELsin

=qEL [ isverysmall]
Moment of inertia of rod AB about O

2 |_2 mL2

=1 .
qEL
I mL2
2
2 2qEL
m2 [ = 21
2 2qE
mL

Time period of the wire

P2, [mo
2qE

The rod will become parallel to the field
i T
in time -

T _m
4 2\ 2qE
The energy stored in the capacitor

U %CV2= %c 200 % = 2Cx104 ]
This energy is used to heat up the block.
Let be the rise in temperature, then
heat energy

Q=ms =0.1x250x0.4=10]

Now,

2Cx104=10

10
108 % =500 F

Capacitance of air capacitor

A
co 9% 3F i
q )

When a dielectric of permittivity  rand

dielectric constant K is introduced
between the plates, then

éapacitance, o K 0? 15F (i)
Dividing eq. (ii) by (i), we get

c 4 1
co 0A 3
d
K=5
permittivity of the medium
r=0K
=8.85x10-12 x5=0.44 x 10-10
. 1
9’ R —
using A
1.1 13
R1:R2:R3= AT 5 "3
ke
N Viv2v3
= lz_ : ;%zd : ¥
T mld m m3d



16.

17.

18.

r1+r2+R=2r2
l% . lg . ¥ R = g—lgﬁ tﬁe magnetic force (Bqv) will
S mim2m3 19. (a) Provide the necessary centripetal force
2 22 52
57 .3 .2
= —:—:— =125:30:8
235 mv2
Resistance of lamp r
V2 302 mv2
o7 g 1 Bav
Current in the lamp Bgr=mv
vV 3 For electron and proton, the magnetic field
I — — 3A B, charge g and radius r, all same.
Ro O mv = constant
As the lamb is operated on 120V DC, then i.e.m eve=mpvp
resistancegpecomes
V120 vo Mg 9 10° 106
b e
T 3 Y me 1810 7
For proper glow, a resistance R is joined =1.5x103 m/s
in series with the bulb 20. (a) Here two forces acting on the rod
=R+R simultaneously.
R=R-R 0=40-10=30 : °
Let us Consider a cell of emf E and iB cos 60
balancing length | 1
E=kl,
potential difference is balanced by lengtl2|
V=kl,
Internal resistance of the cell
E V E ly
Vv Ro¥ LR 1y IR From FBD, mg sin 60 = Bil cos 60°
560
5 B DLAgtanéo
= 110 — 110
560 60 6 001 10
5 = 3 1T
= 6 1.2 0 173 0.1 3
5 21. (c) Dueto current through side AB Magnetic
Let the emf of each source be E. When field at the centre O
they are connected in series, the current 01
in the circuit B, F_ sin 1 sin ,
FItot E E 2E

R tot rmr2 R rlr R
potential drop acrozsg the cell of internal

resistancer2, ———— n,
r1r, R

Hence, E 2—Er2 0
n rn R




22.

23.

As the magnetic field due to each of the
three sides is the same in magnitude and
dir ecti on . Total magnetic field at O is
sum of all the fi el ds.

3ol . ,
B=3B, 4—(;sm 1 Sin 5

Here, tan 1 tan60

D [N

9 10 2
23 243

Now B

4 107 o
=3 2 - <
5 102 sin60

2¢
105ﬁ N

9 2 2

1.33 x 10-5 T The direction of dB is the
direction of vector dl x r. From right hand
screw rule, if we place a right handed
screw at the point where the magnetic
field is needed to be determined and turn
its handle from dl to r, then the direction
in which the screw advances gives the
direction of field dB. Given: current
sensitivity = 10 div/mA and there are 100
division on the scale. Current required for
full scale deflection.

sin 60

NE

L, = 100mA 10mA=0.01A
€ 10

Also voltage sensitivity = 2 div/mV
voltage required for full scale deflection

Vg 2 100mV 0.05V

Galvanometer resistance is given by

v
G -% _g.o 5
Ig
0.0

1

24. Foradipole at position (R, Q)

25.

26.

Br

and BO

Also tan

o 2Mcos
— 3 i
4 R
_O Msin
R3

By Br

By By

e

Dividing eg. (i) by (ii)

Br
BO

2
cos 2cot

sin (IV)

From eq. (iii) and (iv)

tan =-2cot

From figure, =90°+

tan =-2cot(90+ )

tan =2tan

The hysteresis loop i.e. area of B-H curve
is a measure of energy dissipated per cycle

per unit volume of the specimen. It
depends on the nature of magnetic
material.

(d)Work done by magnet to turn from angle

1lto ,
W=MB(cos 1-cos 2)
= MB (cos0° - cos 45°)
1 2 1
=MB1 — ——— MB
V2 V2
Also torque acting on the magnet
MB sin 45° @
= Sin = \/E
w21, w
Vr 1



27.

28.

29.

30.

(c) From Lentz’s law, the direction of induced
emf in a circuit is such that it opposes the
magnetic flux that produces it. So, if the
magnetic flux linked with a closed circuit
increases the induced current flows in a
direction so as to develop a magnetic flux
in the opposite direction of original flux. If
the magnetic flux linked with a closed
circuit decreases then the induced current
flows in the same direction of original
flux. So, the induced emf has not
direction of its own. Given : N =20 B =
103 gauss =103 x 10-4 T=0.1TA=5
cm2=5x10-4 m2

=80°
Flux through the coil

=NBA cos
=20x0.1x5x10-4 x cos 30°

=10104 £=53ﬂ04 865104wb
2
() InLCcircuit,if X L=XCthen ﬁ
EO
Z — 0.
I0 so 10

1
As F is the natural

frequency of LC circuit, therefore for an
LC circuit if the frequency of applied AC

becomes equal to the natural frequency of
an AC circuit then the amplitude of
current becomes infinite due to zero
impedan ce.
(d)Maximum current flows in the circuit in
resonance condition Current in the LCR
circuit
| v
JRZ Xy x 2
For current to be maximum denominator
should be minimum

L — 2
Xt = yo=0

31

- I

XL =XC c

L2 1
2C~ 1002 10 106

1
L= ¥6H =0.1H=100mH

(c)When a light ray falls on a mirror at an

angle 30°, then the reflected ray will make
the same angle with the plane as shown

in Fig. (i)

NormalReflected ray

Incident ray

130°

32.

0) (ii)
In order to make the reflected ray vertical,

the mirror should be rotated at an angle of
60°. So, the mirror should be tilted by

80 30 Fig (i)

(d) Foracompound microscope, magnifying
power
MP=mexm0
When the final image is at least distance
of distance vision then

Mel%

MP mp 1 P

e

35m01 é
10

-35=m0x 35

mO0 =-10

The negative sign shows that the image
formed by objective is inverted.



33. (d) Using prism formula, 36. (d) Lettheintensity of unpolarised light be

I0
sin A m 10, so the intensity of first polaroid is -
2
A (0 On rotating through 60°, the intensity of
sin o) light from second polaroid
I 2 01
where, A = angle of prism I 29 e 2. T ‘Eél 0.1251,

m = angle of minimum deviation o ) )
percentage of incident light transmitted

cos A through the system = 12.5%.
. A 2 37. (b) As the electromagnetic wave is the crossed
Given, — cot 2 —A field of electric and magnetic waves, so
sin 2 the direction of propagation of EM wave
is the direction of vector E x B. Here E is
So, from Eq. (i) upward and (E x B) is towards north.
So, from right hand thumb rule B will be
A A 4 along east.
cos 2 sin 2 38. (c) Anelectromagnetic wave is the wave
A A radiated by an accelerated charge and
sin 2 sin — propagates through space as coupled
2 electric and magnetic field. These fields
are oscillating perpendicular to each other.
. A . A 39. (d) FromRayleigh’s law of scattering,
s> 5 sin 2 7m intensity
m= -2A=180°-2A I 1
34. (d) Given: 4
P1=2D;P2=3D
4
1 Lo 2
d 3m I 1
11 1 d L 33 % 3% 81
Weknowthat = 7 T 7 ¢ 12 - —
CXOWIEL F 1 £, ffy L, 0 8 409
Equivatent power, 4836
P=P1+P2-dPL P2 1, 280k 505574
=2+3- 1 x2x3=3D 40. (c) Aswe kn_ol\gvs, radius of an atom,
A 100m
35. (d) Firstrayoptical path= 111 radius of nucleus,. B 10 m
second ray optical path = 212 So, ratio of their volumes
So, phase difference 4 3 3
2 2 Va 3 o1
- X = - —_
path difference Ve 4 A T N 0 O
3 L1
21,1, ViV N=G815 1 o5

N



PART - Il (CHEMISTRY)

41. (b) Balanced equations are

3Cu 8HNO 5 3CuNO 3, 2NO4HQ
..(0)
Cu  4HNO 4 CuNO 3, 2NO, 2HQ

(i)

E'cﬁ{ﬁﬁe?’bﬁﬁ%%@@eon adding Egs. (i) and
(i)

ACu+ 12 HNO 3

47.

4Cu(N03)2

+2NO +2NO 2 +6H20
or 2Cu + 6HNO 4

2Cu(NO 3)2 +NO + NO2+3H20
Hence, coefficients x and y of Cu and

HNO 3 are 2 and 6 respectively.
[S2-]=10-23 mol L-1
[M2+]=10-2M

Tonic product, K 1P = [MES] =40
ionic product is greater than K
and CdS.

Therefore, all except MnS and FeS are
precipitated.

42. (o)

sp of CuS

48.

8. © 08 He

H20g

Concentration will increase, on halving
the volume. There are two terms in
numerator. So to keep K constant,

concentration of [H
much more.

44. (d) During smelting process of copper from
copper pyrites reactions are
Cu20+FeS Cu2S +Fe0
2FeS+302 2Fe0 + 2502
45, (d)SnCl 2 +HgCl2 SnCl4 + Hg
(xCl2) (yCl2) xCl2) (y) 50
1 .
HEO 4o HE 202
y

So ore of is HgS i.e., Cinnabar.

GOf (Products)

46. (a) (G°reaction=

_ GOf (reactants)

20] should increasé  49-

(i) B2H6/THF
(i) H202/0H~

2644=2 GO+ GPOI -
or 2644=- GO H2 0 ci2
=0 2G0f (| 00
or, 2624 2 GO (|
0 = - -
or, Gf Cl  =-131.2kImol-1.
(@) 2L of BM AgNO 3 will contains 6 moles of
AgNO 3.

3Lof 1 MBaCl 2 will contain 3 moles of
BaCl 2.

2Ag NO 3 + BaCl2 2AgCl
So, 6 moles of AgNO ?M

F eans t‘(X/'
Jreact comp ete

to form 3 mo

Ba (NO3)2 6 molesof NO3ionsin2 +
3 =5L solution

6
Hence, molarity of NO=;, 5 1.2M

(b) AQ§O3,CIO3 Jan dS02 have sp2
hybridisation and hence afe non-planar

species, while NO,G02 and BO3
Bave sp2 hybr|d|sat|on and hence aré
planar species

CH
D':C VIarRo ALk
ad dition

Ant i -M ar kow nik off 's OH
ad dition

(d)

)

@,cmw

OB} D

As, (KE)

or, hv%l%ﬁ%%ﬁOlé Hz = -(3 :

or, 10E3M2-v1



51.

52.

53.

(d)

Let initial#y, pressure of C  6H6 (g) is pl
mm and for'H 2(g) is p2 mm
(i)

p =
Ailtgr'?[ﬁe rggcrﬂ% pressure of
C =0 [l C6H6 has reacted)
CotEh20 5

So, total pressure=p 2 - 3pl + pl =30
mm

p2-2p1=30mm

On solving equation (i) and (ii)
pl =10 mm, p2 =50 mm
Fractionof C 6H6 by volume = moles

) ] 10 1
fraction fraction of pressure = ——=

60 6
In the unit cell number of Cu atoms
(fcc/cep)
=8 1 6 1 4
6 2
As Ag atoms occupying edge centred

.. (i)

=12x21[ 3

and Au atoms are presents at the body
centred=1

formula, Cu 4 Ag3 Au.

As we know that —-nFE®° cell =-RT Ink or

E cell E‘E Ink.

Plot of In k or E°® cell will have slope

1RT
2 F
Since 2° propyl carbocation is little more
stable than allyl carbocation and ethyl
carbanion is more stable than isopropyl
carbanion.

NHC NH3 HCl
B C

equimolar
g uantities

A

colourless

NH; HCl NH 4cCl

B densewhite
fu mes

NH3 2K2 Hgl4 3KOH
Nessler 's reagent

H2 NHgO.Hgl + 7KI + H20
brown ppt.
iodine of Million’s base

HCLMNO3 MCl  HNO3

C whiteppt.
(M = Ag+, Pb+, Hg+)

The correct IUPAC name is 7-ethyl- 2, 4, 5,
6-tetramethyldeca-1, 8-diene
57. (a)M.wt. of caffeine =194 u
% of N present in one molecular of
caffeinezig 38.9% of

1
194u —— 194 Bgu
Mass of one N atom =14 m
=1Natom ( 14m=14u)
6 N atom
54 — 4N atom
CaCO3
58. (b) Ca0 C0O2
Colourless
gas
Ca0 H20 CaOH
Residue y
Ca OH
5 2C02 Ca HCO 3 )
Y Excess z
caHco CaCO; CO, H20
Z X
59. (B zn(OH)2 20H Zn03 2HQ
Acid Base Salt Water
ZnOH , 2H Zn®  2HQ
Base Acid Salt Wat er

The amphoteric character of Zn(OH) 2 is
represented by I and III



61.

62.

63.

(b)

[Fe(HO)3+ < [Fe(N

(©

(d)

(d)

NHOH
Zn dust
NH4CI
HCI
HO NH2
B

Increasing order of stability

(@) [Cu(NH) ]32+ <[Cu en)]2+

< [Cu (trein)2+.

Their formation of entropy increases in
the same order. Ligand denticity is
increas ed.

(b) [Fe(Hg ]3+ < [Fe(NO) ]3—
NH < [Fe RIH ?6
ThexwiechktahiigautdbaisNO-2,

H3)6P* < [Fe(N02)6] 3~

[Rh(H20)6] 3*
<[Ir(HQ)13¢
value increa ses from Co 3* to Ir 3+,

N YLt < [CrNHI2+ ,
<[Cr(N H)]37‘> 3
0.S of Cr atom increases from +1 to +3.
The amount of energy required to take out
an electron from the monopositive cation
is called second ionisation energy

M(g) M2+(g) + 2e-

M(g)

On subtracting eq(iii) form eq. (v)
we get,

[Co Hg)]B-g <

(v)

M+ (g) +e- (iii)

M M2+ + e-.
sp2
O
R

In benzene, the triple bond consists of one
sp2-sp2 -bond, one sp2-sp2, -bond and
one p—p -bond.

64.

65.

66.

67.

(b)

Resonance stabilisation of enol form is

CH3-C=CH-C-CH3 <—>
enol form

CH3-C-CH=C-CH3
keto form

The minimum m. wt. must contain at least
one S atom.

weightof oneS atom
LLLLLLLLRRLC LA S VVL

32

4 minimum mmo

% S 100

minimum m. wt. = §4% 100 800

(b)When the concentration of the adsorbate

is less on the surface as compare to its
concentration in the bulk is called negative
adsorption. Add from left in this
adsorption, concentration of dilute KCl
solution is less on the surface of blood
charcoal as compare to its concentration
in solution.

(@)

Interval

Rate

0 17min

0.017
17

0.001

17 34min

0.017
17

0.052-0.0350.017M 0.001

34 51min

0.017
17

0.0350.018 0.017M 0.001

68.

Rate remains constant. So, it is
independent of concentration, the
reaction is of zero order. According
to rate law Rate = K(conc.)0 =
0.001M/min hv = hv

0 +ev0.
Vo QV |*-‘?fvo
On comparing this equation with the
straight line equation, i.ey =mx + ¢

PHeE Ubbe of v
(v0 is stopping potential)

h
[ _
(slope)y o



69.

70.

71

72

73.

Likewise, 74.

hv=hv 0 + K max-
or  Kmax = hv-hy

Thus, slope of K .., vsvis
slope h
l h 2 —
S0P & slope ;  h/e

75.

(c) Both P 205 and PCL5 give H3PO4With
excess of water.

Pc1Q5 £ ARG
(c) Al(OH)

giveAlOH

have the octahedral complex species
[AI(OH)(lgO)]Z— in aqueous solution.

Al OH NaOH aq [AL(CH) ,

(H 20)2
(b) Inthe absence of d-orbitals F
combine with F-to form F-3. ion.
(@)According to Mulliken, electronegativity of
an atom is average of ionization energy and
electron affinity (in eV).

0 IE EA

m 2
If ionization energy and electron affinity
are in kcalmol-1.

N IE EA 275 86 288

125 125
(@) Forthe preparation of paracetamol

2H3P0O4

H3PO4 + 5HCIL
3 dissolves in NaOH solution to

ion which is supposed to

- (@q)y frs@g 7.

(b) A compound which gives a negative test
with ninhydrin, it cannot be a protein or an
amino acid. As, it gives a positive test with
Benedict’s solution. So, it must be a
monosaccharide but not a lipid.

CN Polymerisation
(© nCHzC —
™~ COOCH ,
Methyl- -cyanoacrylate

[ COOCH , }

Poly (methyl -cyanoacrylate)
Super glue of crazy glue

(@) Nitration and bromination of salicylic

acid, give picric acid (X) and 2, 4, 6-
tribromophenol (Y) respectively.
1. Decarboxylation

Bromination
H OH
COOH 02N NO,
HNO 3
e
Salicylic acid

NO 2

¢Br{Water Picric acid
X)

0 OH
HNO | 2, 4, 6- tribromophenol(Y)
77. (b) Hydride ion transfer to the carbonyl group
Phenol T is the slowest or the rate determining step.
(Major isomer) 0 Of>
0
H2/Pd Cll ~ G | ﬂ
OH Ph=C-H
OH OH Ph-C-H Ph-CLA ———
| slow
(CH3C0)20 OH
0
NHCOCH2 0 ﬁ
NH2
Paracetamol — |Ph—c-0OH+Ph-C—H

Ph-C~OH
+

Ph - CH 20H H



78. (d) Thisis Wurtz reaction. Bromides have high
reactivity than chlorides in Wurtz reaction

therefore, reaction occurs from Br atoms,
M\ -B
/\ Br r@, Cl

cl <>®&>
A4

1-bromo-3-chloro cyclobutane

@@ Na —>@ +NaCl

Bicyclo (1, 1, 0)
butane
79. (d)
Conc H 2504
CH 3CH2CH20H 160 180 C CH3CH CH2
Bra  AcKOH  cpeusr  CH2Br
)
[CHGBr) =CH 2+ CH3CH = CHBI]
® B
NaNH
HBr CHG CH
@
Abaatiolic KOH brings

dehydrobromination of Y and give a
mixture of vinyl bromide (A and B) while
NaNH 2 beinga strong base than _ alc.

dily about
gehydrobrr%arlmlnanon 0 iy

€.
bromide to give propyne CH3 C I

2.
80. (d) 3-methylbutanoic acid gives isobutane on
decarboxylation i.e.,

NaOH / Ca0

CH3 CHCH2COOH

|
CH3

3-methylbutanoicacid

CH®—CH — CH3+Cc02 4

H3
Isobutane
While Wurtz reaction of C ~ 2H5Br gives.

n-butane and hydrolysis of n-butyl
magnesium bromide gives n-butane
but reduction of propanol with
HI/P gives pr opan e.

léss reactive vinyl

PART - lll (MATHEMATICS)

81. (d) The given differential equation is
(Bx+4y+1)dx+(dx+5y+1)dy=0

0]
Comparlng eq. (i) with Mdx + Ndy =0,
we get
M=3x+4y+1
andN=4x+5y+1
M N
Here, — — 4
y X
Hence, eq. (i) is exact and solution is given
by
3x 4y 1 dx 5y 1dy C
3x2 5y2
— 4y x — y C O

3x2+8xy +2x+5y2+2y-2C=0
3X2 + 2.4xy + 2x + 5y2 + 2y + C =0 ...(ii)
where, C=-2C
On comparing eq. (ii) with standard form
of conic section
ax2 + 2hxy + by2 + 2gx + 2fy + C=0
We get,
a=3,h=4,b=5
Here,h2 -ab=16-15=1>0
Hence, the solution of differential equation
represents family of hyperbolas.

r r3

b
(b) r1nn1




83.

84.

85.

) PAP RP% B
=P AB I£ B
A
P AB P CA B
- PAB
=PA B C
3
1 11 1 3 1
@ A 2 01=0 5 3
3 1 0o 9 2
[ApplyingR 2 R2-2R1,R3 R3-3R1]
1 3 1
0 5 3
R; Rj 2R2
0 o 17
5
rank (A) =3

(b) The probability of getting a double six in
one throw of two dice

111
T 6 6 36
1
p 36,
qa 1lp
4 L 3
"7 3 5
Now, (p +g3m

= qn+ ann—éLp + ann— 2p2 +....
+ ann—r pr+...+pn
The probability of getting atleast one
double six in n throws with two dice.
=(@+p)n-gn

86.

n(log 35 - log 36) < log 0.01
n[15441 - 15563] < -2
-0.0122n< -2
0.0122n>2 n>163.9

So, the least value of nis 164.
(d) The given system of equations will be
consistent with unique solution, when

111

12 3 0

1 4 k
12k-12)+13-k+1(4-2) O

k-12+3+2 0 k-7 0 k 7
. 1
Given: z =
(@ A
Llet z=-1+8z
z 1 lz 1|
z — |z ]
8 8
1 |z 1
- z 2
i s Y
z lies on a circle with centre (-1, 0) and
radius 2.

(c) Iftheliney=mx+cisanormaltothe

X2 y2
ellipse a2 };—2 1, then

, m2(a2 b2)2
¢ Ta2 bam2
[Here,m=2,a2 =9 and b2 = 16]
229 162
T 9 16 2°2
~ 4 4 4 49 %
~ 99 73 73
. 12
:/93
(b) Givenequationisx2+x+1=0
x= andx 2
CaseI:Whenx=
Then
2 6 2
X" i n 2n l 2
1 Xn n 1
=( + 9% ( 2+ HH( 3+ §2
+( 4+ 8)2+(5+ 10)2+(6+ 122



92.

=(-1)2+(-1)2+(2)2+(-1)2

+(-12+2)2=12
Case II: Whenx =2

Then
2
= 6 2n n 2 i
XN i 2
=12
Correct result is as follows:
p ~a (¢ 9
~p aq r s
1 3 1
A 12 3
0o 1 2

[Al=1.(4+3)-3(-2+0)+1(-1-0)
=7+6-1=12

So, adj (adjA) = |Aln-2=A
=(12)3-2A=12A

1 3 1
12 1 2 3
01 2

12 36 12
12 24 36
0 12 24

3(m)=3+2m-7m2 +2m3

2(m) =-14m + 7 m2

3(m)=2-14m+ 6m2
Now,putting  3(m) = 0, we have
3+2m-7m2+2m3=0
1-m@+2m)(3-m)=0

m %,1,3

We know that

¢ n(m) +n-1(m) = 0, which in the given
case becomes

c(2-14m+6m2) + (-14m+7m2)=0

14m 7m2

¢ 1amem2

93.

94.

95.

1 5
So, when m 2,c 5

Whenm=1,c=-

o 3

Whenm=3,c=- 5

1

5
Asymptotesarey= 2X 6,

e T a 3
y=x- gandy=3x- -.

The structure (N,.) satisfies the closure
property, associativity and commutativity
but the identity element 0 does not belong
to N.
So, N is a semi-group.
dx
COoSX

1 dx
2

3sinx

N

3.
COS X —-sinx
2

1 dx

cosgcosx sin _ sin x

dx

N

cos X
3

log tan C

6 4

N | X

1

2 secx — dx
3

1

1

— C

= ~log tan
2% 12

N X

Given sphere is
X2+y2+22-6x-12y-22+20=0
Centre (3,6,1)

Here, one end of diameteris (2, 7, 3).
Let the other end of the diameter be (x, y, z)



96.

97.

Centre of the sphere will be the mid-point

of the ends of diameter. cos MN2

2 x7 vy 3z |n]J |n2|
§°+ X3_’2’1 272" 2 33 33 3 3
7T+y=12 X=4 © 9999 99
and3+z=2 V=5

9 9 9 1

Therefore, (x, y, 2)2 = ~1 o= =
Given lines are 4,5,-1) V2727 3
X=my+n,z=py+q 1
andx=my+n,z=py+q cosl _=
Above equations can be rewritten as 3

x n y 0 z q

98. hetl,be the angles made by the line segment OP
with X-axis, Y-axis and Z-axis, res p ect i vel y.

m 1 p
xn yo0 zg Given: Zand 3
and — 1 P We know that, cos2 + cos2 + cos2 = 1
Lines will be perpendicular, if cos2_ cos2_ cos2 1
mm+1+pp=0 4 3
mm+pp=-1
2 2
1 1 cos2 1
Ny 2
1
= _ cos2 1
1
2
g{os2 1
4
cos 1
_ V2
Vector perpendicular to face OAB =n1l
=0A -
CoB i
=i 21" k" 27k Hence, direction cosines are cos , cos, cos
= 51 o1 1o o111
e o & 2N
=3i" 3j" 3k a _
99. ~p gmeansF F=F,~rmeansF
Vector perpendicular to face ABC = n2. [~p @ ~r] pmeansT
100.(h) Letf(x)=x25(1-x)75, x [0, 1]
=AB AC f(x) =25x24 (1 -x)75 - 75x25 (1 - x)74
=(=3i" 37) (° k) =25x24 (1 -x)74{(1-x) - 3x}
=25x24 (1-x)74 (1 - 4x)
= 3i" 3]" 3k” . Lo - _
Since, angle between faces is equal to (') 1} 4 '1

angle between their normals.



Bl

We can see thatf (xis positive for x <
and f (x) is negative for x> «-1»

Hence, f £ attains maximum at x = i

1 .
101 () |2 _‘ quuwed area .
= / cosx  sinxdx / sinx  cos x dx
z- i |z] =
- 4 4 312 cosx  sinxdx
1 1| 11 : /4 5 lh
_l(=2) = - == = sinx  cosx COS X sinx
SRR £,
1 1 + Sinx COSX 35><//i1
Z R —_
4 ‘ 4 = 42 2 sq units
102. (b) Equation of the normal at point 105.(h) [a+b-c].[@=-b)x(b-c)=@+b=-c).
at21,2at1 . [axb-axc-bxb+bxcl=a (axh)-
on parabolais a.(@axc)+a.(bxc)+h.(axb)-b(@axc)
3 +h.(bxc)-c.(@axh)+c.(axc)-c.(bx
y -tlx 2atl aff c=a.(bxc)-b.(axc)-c.(axb)=[ab
2 c]-[bac]-[cab]l=[labc]+[abc]-[ab
Italso passes through at3, 2at2 cl=labc]=a. (b xc)Surface area A of a
) 3 cube of side x is given by A = 6x2. On
So, 2at, t; aty 2atl afj differentiating w.r.t. x, we get
106. (a)
22 o1 n t; tf
th t 2 A
1 L2 1 %x 12x
2 Let the change in x be x = m% of x
t, -t1 =
11 _ mx
bl by 50 b ~ 100
103. () cos — i 2 3% > Change in surface area,
\/01 a a ébl b b3 dA
12 1 1 21 A 12x
o111 44411
12x 188 124m
_2 2 2 % 1 100
The approximate change in surface area
So, =0%r =2 PP 8
sec2=1 )
2 =sec-1(1)

=sec-1(1) = 2m% of original surface area



107.(d)

108.(a)

109. (d)

Given equation of rectangular hyperbola
is x2-y2=82

Length of latusrectum =2 x (8) = 16
and eccentricity = /2

The asymptotes are perpendicular lines.

So,x y O
Now, directrices are
8
X == 442
5= W2
Equation of hyperbola is
3x2-2y2=6
2 2
¥y
2 3

So, a2=2andb2=3

Given, equation of line is x = 3y = 3.
1

Slope of given line = 3

Slope of line perpendicular to given line,
m=-3
The equation of tangents are

y mx a2m2b2
= 3x +2 9 3
= 3x 41 3
= 3x 8

1
tan h 1
5

1 lim -cosd——

tanx
x /4cos2x MO 4h

X h
4

1 tanﬂ 1

cos — 2h
2
1 tanh1 tanh

_ lim )
“h 0 sin2h1 tanh

. 2tanh
lim -
h 02 sinhcoshtanh

110.

111.

112.

(©)

(©

21
0

1
_ lim—
“h 0cos2y1 tanh =-1

B (0,3)
A(3,0)
\_
X+y=3
X2+y2=9

Area of required region

1
= 2 x Area of circle — Area of OAB
=%x X(3)2—%x3x3
g _ 1
4 2

[@a+b,b+c,c+al
=(a+b).[(b+c)x(c+a)]
=(@+b).[bxc+bxa+cxc+cxal
=(@+b).(bxc+bxa+cxa)
[ cxc=0]

=a.(bxc)+a.(bxa)+a.lcxa)+h.

(bxc)+b.(bxa)+b.(cxa)
a.(bxc)+b.(cxa)
[abc]+[abc]
[abc]+[abc]=2[abc]

LetI 0 2 logtanx.sin2xdx...(i)

/2 .
I logtan — x sin2 — x dx
0 g 2 2

;fxdx Sfa xdx

(i)

[ sin(=2x)=sin 2x]
?n adding egs (i) and (ii), we get
2

2 .
I 0/ logcot x. sin 2x dx

log tan x.sin 2x dx 0 /Zlog cot x sin 2x dx

= 0/Zsin2xlog(tanx.cot x)dx
[ logm+logn=1log(m.n)]



113. (¢)

114. (b)

= ) /Zsin 2x log 1dx

I=0[ log1=0]
/2sin 2xlog tanxdx O

Here, mean =4 and variance = 2
np=4andnpq=2
my 2 1

SO’np4qZ

N
N

Then,p=1-q=1-
Mean=np=4

n=8
P(X=r)= nCpr gn-r

8
_8¢cr 2 pqé

The required probability of atleast 7
successes is
P(

1
nx>=4

X 7)=P(X=7)+P(X=8)
8 8
- C, 8cs 1
2
1
_ 8 8 27
T 7111 810!
8
_g1 1 9
2 256
Gi i y 4 z 6
Iven, lines are 3 16 7
dx 10 v 30 4 z
and 3 8 5

The vector form of given lines are
p 7047 6kT 3i7-16]" 7k”
10i" 30j" 4k”

and 1 3" 8" 5"

On comparing these equations with
r=al+blandr=a2+pb2, we get

a, 704 6k’
a, 101" 30" 4k’

115. (a)

116. (c)

b, 317-16"7k"
and b2 3i° 8]" 5k”

‘ a; al.by by ‘
Shortest distance = ‘ b1 by ‘

3" 34j" 2k".24i° 36" 72k

= 84 ‘

%812—3 units

72 1224 144) ‘1152|
B 84 | | 84 |
Equation of plane passing through
(2,2,1)is
a(x-2)+b(y-2)+c(z-1)=0 (D)
Since, above plane is perpendicular to
3x+2y+4z+1=0
and2x+y+3z+2=0
3a+2b+4c=0
and2a+b+3c=0
[ for perpendicular, ala2
+b1b2 +clc2 =0]
On multiplying eq. (iii) by 2, we get
4a+2b+6c=0 we(iV)
On subtracting eq. (iv) from eq. (ii), we
get

(D)
....(iii)

a
C _
2
. a .
On putting ¢ > in eq. (iii), we get b
_ @
S 2
. a a ., .
On putting b = > andc= > in eq. (i),
a a
we geta(x — 2) - 3 y-2)- il (z-1)=0

52K-2)-(y-2)-@-1]=0

2X-4-y+2-2+1=0
2x-y-z-1=0

Suppose, A : a male is selected
B: a smoker is selected

Given:



P A

117. (d)

B ge,PA B {?}andP éL %

The probability of selecting a smoker..
PA B
PR
B
_ 233
~ 52 5
The probability of selecting a non-smoker
So, P(B) =1-P(B)
3.2

7 5 5

The probability of selecting a male

PA PA B PA B PB
7 23
©105 5
_T 461
T

Probability of selecting a smoker, if a male
is first selected, is given by

PE\,_ PA B
PA

(IR
=N

4
5

sint
t
At t =0, we will check continuity of the

function.
LHL=f(0-h)

_m SN0 P s
h o 0 h 0

RHL =f(0 + h)

sin0 h
0 h

Given: f(t) =

lim
h 0
lim ﬂﬂﬂ 1

h 0

andf(0) =1

LHL = RHL = f(0)

So, the function is continuous att =0

118.

and

Now, we check the function is maximum
or minimum.

ft %cost %zsint

1
1 .
— cost 123 sint

1.
ft —sm£ — cost
tt t2
sint  2cost  ogint
= t t2 t3
For maximum or minimum value of f(x),
put
f(x)=0
cost sint tant 1
t 12 t
Now
limf t
t 0
i sint —2lim t cost sint
l 0 t 0 t3
0
g form
1 2lim cost tsint cost
t o 3t2

[using L’ Hospital rule]

sin t
-+

1 2lim
3t 0

2
=1—1—10
3 3

So, function f(t) is maximum att=0

Consider the function f defined by

x" 1 xn x2
ag—— a,— an {— anx

oh 1 "y 1

Since, f(x) is a polynomial, so it is
continuous and differentiable for all x.
f(x) is continuous in the closed interval
[0, 1] and differentiable in the open
interval (0, 1).

Also, f(0) =0
and
1
a0y an 1
nl n 2 an Olsay]
i.e. f(0) =f(2)



119. (d)

Thus, all the three conditions of Rolle’s
theorem are satisfied. Hence, there is
atleast one value of x in the open
interval
(0, 1) where f(x)r=
ie.akn+axt1 7

X

Let f(x) = logl X —
1 x

..Qran =0

1 1 x1 x1

X
f 1 x 1 x 2
1 1 X
Tl x 1 x?2 1 ¥
which is positive. [ x>0]

f(x) is monotonic increasing, when x > 0.
f(x) > f(0)
Now, f(0)=log1-0=0
fx)>0
X

logl x — O
g 1 x

X .
ﬁ lOgl X ....()

Also, forx > 0,
x2>0 Xx2+x>X
X(x+1)>x

X ..
1 ()]

From egs. (i) and (i), we get

X>

xLl <log (1 +x)<x

[ log(1+x)<xforx>0]

120. (c)We can write given differential equation

as,
D2-Dx=k .0
where, p i

dy

Its auxiliary equationis m2 -1 =0, so that
m=1,-1

Hence, CF = Cey;+ Ce-y,

where C1, C2 are arbitrary constants

1
Now, also PI ——Kk
D° 1

_ 1 oy
= k.Dz 1e

K—L v g
02-1

So, solution of eq. (i) is
x=Cey+C 2e¥-k ..(i)
Given that x=0, wheny =0
So, 0=C1+C2-k (From (ii))
Ci1+C2=k ..(ii)
Multiplying both sides of eq. (i) by e -y,
we get
x.e-y=C+ C2e7% ke (V)
Given that x m wheny , m being
a finite quantity.
So, eq (iv) becomes
xx0=C1+C2x0-(kx0)
Ci=0 (V)
From egs. (iv) and (v), we get
Cl=0andC2=k
Hence, eq. (ii) becomes
x =ke-y-k=k(e-y-1)




