' SOLVED PAPER - 2015 (COMEDK)

Instructions
+ Thare are 180 questions in all. The number of gquestions in each section is as given below.
Sections No. of Questions
Section | : Physics 1-60
Section Il : Chemistry 61-120
Section Il : Mothematics 121-1B0

+ All the guestions are Multiple Cholce Questions having four options out of which ONLY OME is correct.

* Candidotes will be owarded 1 mark for each correct answer. Thare will be no negative
marking for incorrect answer.

+ Time allotted to complete this poper is 3 hrs.

PHYSICS

1. A uniform cireular dise of mass 400 g and radius 5. A crane with a steel cable of length 11 m and
4.0 em is rotated about one of its diameter at an radius 2.0 em is emploved to lift a block of
angular speed of 10 rotfs. The kinetic energy of concrete of mass 40 tons in a building site. If
the disc is the Young's modulus of steel is 2.0 % 10t Fa,
a 32x107° ] b 1Gx 107 ]

what will be roughly the inerease in the length
e 32x 1077 d. 64107 of the cable while litting the block?

3 i -2
2. Several lamps of 50 W and 100 V rating are (Take, g =10ms™)

available. How many of them can be connected a. 0.75 cm b. 125 em
in parallel across a battery of a 120 V of internal c. L75cm d. 250 cm
rﬁii&l’.&;lt_‘t' 10 €2, so that all bulbs glow in full 6. I and V are respectively the current and voltage
bt in a metal wire of resistance R. The I-V graph
o2 b4 eh w8 for the two different temperatures T, and T,

3. A stone weight 100 N on the surface of the given, then

earth. The ratio of its weight at a height of half
the radius of the earth to a depth of half the
radius of the earth will be approximately

a. 3.6 b. 22 c. 18 d. 0.9 Ts

4. The gravitational field strength at the surface of
a certain planet is g. Which of the following is
the gravitational field strength at the surface of a v
planet with twice the radius and twice the
mass?

agf2 b.z c. 2z d 4z

T

a.T, =T, b.T,>T,
e.T,<T, d. T, =2T,
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7. A charged particle moves in a uniform magnetic
field. The velocity of the particle at some
instant makes an acute angle with the magnetic
field. The path of the particle will be
a. a straight line
b. a circle
. a helix with uniform pitch
d. a helix with non-uniform pitch

8. A certain length of insulated wire can be bent
to form either a single cireular loop (case 1) or a
double loop of smaller radius (case I1). When
the same steady current is passed through the
wire, the ratio of the magnetic field at the
centre in (case I) to that in (case 1) is

h.2 c. 12

Q. Inside a cvclotron, a charged particle is

subjected to both an electric field and a

magnetic field. It gains kinetic energy due to the

a. electric field b. magnetic field

¢. Both (a) and (b) d. None of these

The graph showing the variation of the

magnetic field strength B with distance r from a

long current carrving conductor is

d. 114

a. l

10.

I |
a g b. B
—s =
e ; d. ;
T T—

M. The temperature at which centigrade and
Fahrenheit scales give the same reading, is
a. — 40° b. 407 c.—30° d. 30°

12. The correct definition of Meissner effect is
a. the phenomenon of perfect paramagnetism in
superconductors
b. the phenomenon of perfect diamagnetism in
superconductors
c. the phenomenon of perfect diamagnetism in
semiconductors
d. the phenomenon of perfect ferromagnetism in
metals
13. A jet plane is travelling west at 450 m/s. If the
horizontal component of earth’s magnetic field
is 45 107 T and angle of dip is 30°, then the
vertical component is
a.3x107' T
e.23x107' T

b.4x107'T
d. 12308 x 107'T

15.

16.

17.

18.

19.

20.

21.
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. A bicyele generator creates 1.5 V at 15 kin/h.

The emf generated at 10 km/h is
a. 13V b.2V
c. 05V d. 1V

The instantaneous voltage of 4 50 Hz generator
giving peak voltage as 300 V. The generator
equation for this voltage is

a. V = 50sin 300wt b. V = 300sin 100t

c. V = Gsin 1007wt d. V' = 50sin 100wt

A transformer is used to light a 100 W, 110V
lamp from a 220 V supply. If the supply current is
0.6 A, then the efficiency of the transformer is

. G6% h. T6%

€. 86% d. 96%

If instantaneous current is given by
i = dcos{wt + ), then the rms value of

current is
a.2/2 A b.4A
e 442 A d. zero

If the surtace is a perfect reflector, then the
change in momentum of the wave after falling
on the surface is
a. p

sl
2

b. 2p
-3

A person sitting firmly over a rotating stool has
his arms stretched. If he folds his arms, his
angular momentum about the axis of the rotation
a. increases b. decreases

. remains unchanged d. doubles

The temperature of two bodies A and B are
T27°C and 327°C respectively.the ratio H, :Hp
of the rates of heat radiated by them is

a. T27:327 b.5:3

c. 25:9 d. (25 : 81

The refractive index and the permeahility of a
medium are respectively 1.5 and 5 % 107 Hm ™\
The relative permittivity of the medium is nearly
a. 25 b. 15 c. b d. 10

. All lights are switched off, except for a bright

point-light source kept at the bottom of a
swimming pool filled with elear water of
refractive index 4/3. As a result, only a eircular
patch of 6 m dismeter of the water surface is
visible to spectators standing around the
swimming pool. Which of the following gives
the nearest value of the depth of the pool?
b.20m

d. 3.0m

a. 1.6m
c.2.6m

2
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23. An equiangular glass prism of refractive index
1.6 is kept fully immersed in water of refractive
index 4/3, for a certain ray of monochromatic
light. What is the closest value for the angle of
minimum deviation of the light ray in this
setup? (Take, sin 37° =0.6)

a. 107 b. 14°
c. 18° d. 22°

24. A concave mirror gives an image three times as
large as its object placed at a distance of 20 em
from it. For the image to be real, the focal

length should be
a. 10 cm b. 15 em
e. 20 cm d. 30 cm

25. Two coherent monochromatic light beams of
intensities I and 41 are superimposed. The
maximum and minimum possible resulting
intensities are
a. 51 and 0 b.51 and 31
.97 and 1 d. 9Tand 31

26. The momentum of electrons having a
wavelength 24 (given, h = 6626 x 107 Js,
m=91x%10"% ko) is
a 65313 % 107 kgm 5™
b 3313 % 107 kg s™
€. 9313 % 107 kg-m 5™
d. 12313 x 107 kg-m 57!

27. The photoelectric current of voltage in a certain
experiment is 1.5 V. What is the maximum
kinetic energy of photoelectrons emitted?

a 24 %107 b.—24x107"]

e 24x107"] d. 2.04 % 1079]

28. The best waves for emission of electrons from a
surface are
@. microwaves b. ultraviolet vays
¢. infrared rays d. X-rays

29. The shortest wavelengths of Paschen, Balmer
and Lyman series are in the ratio

a.9:1:4 b.1:4:9
e.9:4:1 d.1:9:4

30. A sample of a radivactive element whose
halt-life is 30 s contains a million nuclei at a
certain instant of ime. How many nuelei will be
left after 10 57
a. 3.33 x 10° b. 378 107

c. 111 x 107 d. 1.26 x 10°
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31. A nuclear fission is said to be eritical when
multiplication factor or k
a. k=1 b.k=1 e k<1 d k=0

32. In case of a p-n junction diode at high value of
reverse bias, the current rises sharply. The
value of reverse bias is known as
a. cul-in b. zener voltage
. inverse voltage d. critical voltage

33. The truth table of a logic gate is given below

Input Output

A B Y

1] 1

[t} 1 1

1 { 1

1 1 0
The logic gate is
a. OR gate b. AND gate
c. NOR gate d. NAND gate

34. In a semiconductor diode, the reverse biased
current is due to drift of the free electrons and
haoles caused by
a. thermal expansion only
b. impurity atoms only
¢. Both (a) and (b)

d. Neither (a) nor (b}

35. ATV tower is 120 m high. How much more
height is to be added to it, if its coverage range
is to become double?

a. 120 m b. 2400m
c. 360 m d. 450 m

36. A message signal of frequency 10 kHz and peak
value of 10V is used to moderate a carrier of
frequency 1 MHz and peak voltage 20 V. The
modulation index and side bands produced are
a. 0.4 and 1200 kHz, 990 kHz
b. 0.5 and 1010 kHz, 990 kHz
c. 0.2 and 1010 kHz, 1000 kHz
d. 0.5 and 1500 kHz, 1000 kHz

37. Vector A has a magnitude of 10 units and makes
an angle of 30° with the positive X-axis. Vector
B has a4 magnitude of 20 units and makes an
angle of 30° with the negative X-axis. What is
the magnitude of the resultant between these
two vectors?

a. 2043 B35 e. 1543 d. 1043

3
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38.

39.

40.

41.

42,

A uniform chain of length L is lving partly on a
table, the remaining part hanging dovwn from the
edge of the table. If the coefficient of friction
between the chain and the table is 0.5, what is
the minimum length of the chain that should lie
omn the table, to prevent the chain from slipping

down to the ground?
a. Lf3 b.L/2Z
c.2L/3 d.3L/4

A bomb of mass 18 kg at rest explodes into bwo
pieces of masses 6 kg and 12 kg, The velocity of
12 ki mass is 4 mfs. The kinetic energy of the
other mass is
a. 288 ]

€. 96]

b.192]
d. 144]

A soap bubble of radius r is blown up to form a
bubble of radius 3r under isothermal conditions.
If o is the surface tension of soap solution, then
the energy spent in blowing is

a. 3mar” b. Gror”

c. 12rar’ d. binar®

The diagram shows a barrel of weight L0 x 10° N

om a frictionless slope inclined at 307 to the
horizontal.

Force of slope
on barrel

Force

1.0=10° N

The force is parallel to the slope. What is the
work done in moving the barrel a distance of
5.0 m up the slope?
a. 25 % 10° )
e 50x10%]

b 4.3 % 107 |
d. 1.0 x 10°%]

A 2 kg mass lving on a table is displaced in the
horizontal direction through 50 em. The work
done by the normal reaction will be

a. 0] b.0

c. 100 erg d. 100 ]

. The dimensions of four wires of the same

material are given below. In which wire the
increase in length will be maximum when the
same tension is applied?

a. Length 100 cm, diameter 1 mm

b. Length 200 em, diameter 2 nun

c. Length 300 cm, diameter 3 mm

d. Length 50 cm, diameter 0.5 mm

44.

45.

46.

47.

48.

49.

50.
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Under a constant pressure head, the rate of
flow of orderly volume flow of liquid through a
capillary tube is V. If the length of the capillary
is doubled and the diameter of the bore is
halved. then the rate of flow would become

a. V4 hV/s o 16V d. VvV /32

A ball is dropped from the top of the building
100 m high. Simultaneously, another ball is
thrown upwards from the bottom of the
building with such a velocity that the balls
collide exactly mid-way. What is the speed in
ms " with which the second ball is thrown?
(Take, g =10ms™2)

a. 31.6 b 278
e. 224 d. 19.6
In an isochoric process

a. work done is constant

b. volume changes, work done remains same

c. volume remains constant and no work is done by
the system

d. Both volume and work done changes

The average energy of molecules in a sample of

oxygen gas at 300 K is 621 x 1072 |. The

corresponding values at 600 K are

a. 1212x 107 ) b. 8T8 x 107 ]

e 621 x 1078 ] d. 1242 % 107

A mass M is suspended from a light spring. An

additional mass m added displaces the spring

further by a distance X. Now, the combined

miass will oscillate on the spring with period

mg B.T = on (M + m)X
XM +m) mg
eT=l g AT =2 (M + m)

AYX(M +m) mg

A 10 kg collar is attached to a spring (spring
comstant 600 N/m), it slides without friction
over a horizontal rod. The collar is displaced
from its equilibrium position by 20 em and
released. What is the speed of the oscillation?
a. 60 x 0.2m/s b. 60 x 0.2 m/s

e. 60 = 2m/fs d. 6% 0.2m/fs

A body of mass 1 kg starting from origin with
initial velocity of 3i+ -lj ms . If a constant
force of 21 — 3} acts om it, find the coordinate of

a.T=2r

point it reaches in 3 5.
a.(18 — 1.5)
e. (18, 1.3)

b. (9. 1.5)
d. (9.-15)

4
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51. A steel wire has a length of 90 cm which is
under a constant tension of 100 N. The speed of
the transverse waves that can be produced in
the wire will be (take, the mass of the steel wire
to be 6x 107 ky)

a. 30 mfs b. 50 cinfs
e. 1736 mss d. 50-/6m/s
52. The number of electrons in 1 C of charges is
a. 625 x 1018 b. 625 x 1018
e. 625 x 10" d. 625 x 10"
53. An electric dipole consists of two opposite

charges, each of magnitude 1.0pC separated by
a distance of 2.0 cm. The dipole is placed in an
external field of 10° NC ™. The maximum

torque on the dipole is
a 0.2 107 Nem b. 13107 Nem
c. 2% 107% Nem d. 4 % 107 N-m

54. Two small charged spheres A and B have
charges 10 pC and 40 pC respectively and are
held at separation of 90 em from each other. At
what distance from A, electric field intensity
would be zero?
a. 225 em b 18 em d. 36 cm
A charge g is placed at the centre of a cube. The
electric flux passing through the cube is
. 1a . 14 e. L d.
3z, Gg, £,
56. A parallel plated capacitor has area 2 m"
separated by 3 dielectric slabs. Their relative

c. 30 cm

55.

&
E{l

e | =

§7.

58.

59.

60.
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permittivity is 2_ 3, 6 and thickness is 0.4 mm,
0.6 mm., 1.2 mm, respectivelv. The capacitance is
a5 x 10 F b.11x107°F

e 295 < 1078 F d. 10 % 107°F

A particle A has charge +q and particle B has
charge +4¢, each of them having the same mass m.
When allowed to fall from rest through the
same electrical potential difference, then the
ratio of their speeds will become

a 2:1 b.1:2

c.l:4 d 4:1

A body aceelerates from rest with a uniform
acceleration a for a time £, The uncertainty ina
is 8% and the uncertainty in ¢ is 4%. The
uncertainty in the speed is

a. 32% b. 12%

c. 8% d. 2%

A parallel plate capacitor has a capacity C. The
separation between the plates is doubled and a
dielectric medium is inserted between the
plates. If the capacity is 3C, then the dielectrie
constant of the medium will be

a 1.5 b. 3

e d. 12

Two resistances A and B have colour codes
orange, blue, white and brown, red. green,

respectively. Then, ratio of their resistances

A:Bis
@ 3:1 b.1:3
e l:3x10° d.3x10':1

| CHEMISTRY |

61. 20 mL of acetic acid reacts with 20 mL of ethy]
aleohol to form ethyl acetate. The density of
acid and aleohol are 1 gfmL and 0.7 gfmL
respectively. The limiting reagent in this
resiction s
a. acetic acid
b. ethyl aleohol
¢. acetic acid and ethy] aleohol

d. ester

62. The mass of oxvgen gas which occupies 5.6 L at
STP would be

a. the gram atomic mass of oxvgen
b. one-fourth of the gram atomic mass of oxvgen

&63.
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. double the gram atomic mass of oxvgen
d. half of the gram atomic mass of oxvgen

Energy associated with the first orbit of He ™ is
@ 872x 107 ] b. 0.872x 107" ]
e —0872x 107" | d. -872x 107" ]

. Pick the incorrect statement among those given

below.

a. Multiple covalent bonds are shorter, than single
covalent bonds between same set of atoms.

b. Bond strength varies inversely with bond length.

¢. Bond order of isoelectronic species will be same.

d. Boud enthalpy increases with inereasing bond
length.

5
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65. For one mole of NaCl(s) the lattice enthalpy is

Nals) + 12 Clylg) T1084 KAl | Noa) + 172 Clyfe)
L imel M) + 12.Clyfg) A5 klimol
—348.6 k]/mal N;{g} + Cl_{g]

Ni'(g) + Cl(g)
BHY lattice

—H12klfmal Ao s}

Nals) + 1/2 Clalg)
a. — 758 k] fmol b. + 878 k]/mol
c. + 788 k]/mol d. — 875 k]/mol

. An endothermie reaction is found to have +ve
entropy change. The reaction will be
a. possible at high temperature
b. possible only at low temperature
. not possible at any temperature
d. possible at any temperature

&7. For an adiabatic change in a syvstem, the
condition which is applicable will be
a.w=10 b.g=—w

d.g=10

Which of the following equations give ionic
product of water?

L. NH3(ag) + H,O = NH}(aqg) + OH (aq)

1L NHj(ag) + H,0 == H 0" + NH(z)

111, NH3(ag) + H 0 = NH,(g) + OH (aq)
IV. NH4(g)+ OH (ag) == NHZ{ag) + H,0

a. 11 and 111 b. 1T and IV

c. Land 11 d. [Tand 1

=1

68.

69. The number of H* ions present in 1 mL ofa
solution whose pH is 13
a. 6022 10"

. 6.022x 10™

b. 6.022x 107
d. 6.022x 107

Strongest reducing agent among the following is

L Na* 4 ¢ — Nals) Ef=-2T1V

IL A* 4 367 — Al(s) E°=-166V

IL Fylg)+ 2e™— 2F~ E*=4+287V

IV. 2H,0+ 2e™— H,(g)+ 20H (aq);
E°=—083V

b. only [11

d. onlv 1

71. Choose the correct statement applicable for the

reaction: 2H,0+ 2F,—— 4HF + O,

a. water is oxidised to Q,.

b. F, is oxidised to HF.

c. water is reduced to HF.

d. F, acts as reducing agent in the reaction.

70.

a. only IV
c. only 11

72.

73

74

75.

76.

78
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Decomposition of hyvdrogen peroxide can be
prevented by adding

a. NaOH b. MnO,

C. urea d. oxalic acid

Mg is an important component of

a. haemoglobin b. chlorophyll

c. ATP d. florigen

Ph,0, + 4HNO,—— 2Ph(NO,), + PhO,

+ 2H,0
Which is true about the lead ions in PhaO, ?
a. Ph™" reacts with HNO ; to give lead nitrate.

b. Pb'™ reacts with HNO ; to give lead nitrate,

e. Pb™ reacts with HNO ; to give PhO 5.

d. Ph**reacts with HNO ; to give PhO) 5.

Which of the following chemicals does not
liberate hydrogen gas on reaction with
aluminium metal?

a. Dil. sulphuric acid

b. Aqueous sodium hyvdroxide

c. Dil. hvdrochloric acid

d. Conc. nitric acid

The decreasing order of reactivity towards
electrophilic substituion of the following
compounds is

ofe

al>3>4>2
c.d>1>2>3

Q

bhod>1>3>2
dl>4>3>2

N CHgy
3 4

An organic compound weighing (115 g gave on
Carius estimation, 0.12 g of AgBr.

The percentage of Br in the compound will be
close to (Atomic mass of Ag =108, Br=580)

a. 465 b. 34.1%

. 341% d. 4.G%

Identify the correct IUPAC name of the
following compound.

CHCH,CH,CH,CN
a. Butyl cyanide b. Butanenitrile
¢. Pentanenitrile d. Pentyl evanide

Identify the main product in the following

reaction.
2% H ¥
C(CH,),0H 220 5
A58K

a.(CH;),C = CH,
e. CH4CH = CHCH,

b. (CH,),CHOH
d. CH,CH,CH=CH,

6




80. BOD is a measure of

a. ozone depletion in the stratosphere due to too many
free radicals.

b. suspended particulate matter in the air causing lung
problems.

¢. pesticides which are non-biodegradable in the soil
and water.

d. organic material present in water needing dissolved
oxvegen to break them down depleting oxygen

content in water.

81. If same type of atoms are packed in hexagonal
close packing and cubic close packing separately,
then
a. density of hep will be greater than cep
B. density of hep will be smaller than cop
. density of hep will be equal to cep
d. density of hep and cep will depend upon the

temperature of the svstem

82. Silicon doped with arsenic is
a. p-tvpe semiconductor
B. n-type semiconductor
¢. intrinsic semiconductor
d. insulator

83. Which of the following compounds have the
same value of van't Hofl's factor (i) as that of

Al (SO, )57
a. K [Fe(CN),] b. NaCl
e ANO,), d. Na,50,

84. The stundard electrode potential for Daniell cell
is 1.1 V. What is the standard Gibbs energy for
the reaction ?

a. 2123 k] mol™ b. —212.3 k] mol™
e. 106.15 kJ mol ™ d. —106.15k] mol™

85. The cathode reaction in the dry cell will be
a. Znls)— Zn” " 4 267
B. MnO, + NH} +¢”— MnO(OH) + NH;

c. Zu(Hg)+ 20H™— ZnO(s)+ H O+ 267
d. MnO(OH)+ NH;— MnO, + NH] + 227

86. i, for NH,CL NaOH and NaCl are 130, 248
and 1265 Q7" em” mol™ respectively. The J'..:.
of NH,OH will be
a. 251.5 b. 2445 c. 130 d. 504.5

87. In a chemical reaction i.e., A + 2B—— products,
when concentration of A is doubled, rate of the
reaction increases 4 times and when
comcentration of B alone is doubled rate
continues to be the same. The order of the
reaction is
a.l b. 2 c.3 d 4
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88.

89.

Q0.

92.

93.

24.

25.

6.
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Zeolites are shape selective structures because
of

a. high adsorption capacity

b. three dimensional network of atoms

¢. presence of aluminosilicates

d. honey comb like structure

Sulphur sol is a tvpe of

a. emulsion

b. multimolecular colloid

¢. lvophilic colloid

d. macromolecular colloid

The magnetite ore is
a. lerrous oxide b. ferric oxide
¢. ferric hydroxide d. ferrous-ferric oxide

. In the metallurgy of aluminium, when the

fused matrix is electrolvsed, the overall
reduction reaction is

a. Al 5+ 3C—— 2Al+ 3C0

b. ALD ; — 2AP* + 30,

e 2ALO; + 3C— 4Al+ 3C0,

d. Al ;+ 2 CO— 2Al+ 2C0,

Carbon monoxide forms volatile compound
with

a. Ni b. Cu
c. Al d. Si
Which of the following reactions does not

produce PH,?

a. White phosphorus with water

b. White phosphorus with cone. NaOH
¢. Metal phosphide with dil. HCI

d. Metal phosphides with water

The decreasing order of stability of oxides of
halogen is

a. fluorine > chlorine > iodine > hromine

b. luorine > chlorine > bromine > iodine

¢. indine > bromine > chlorine = fluorine

d. indine > chlorine > bromine > fluorine

N ; does not show property of catenation

because

a. it has no d-orbitals in the valence shell

b. interelectronic repulsion between non-bonding
electrons is greater

¢. N=N has high bond enthalpy

d. nitrogen has very high ionisation enthalpy

Hybridised state of bromine in bromine
pentafluoride is

a. spid b. d?sp?

c. dsp” d. sp’d®
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927. An element belonging to chalcogen group is
a. carbon b. phosphorus
¢. chlorine d. sulphur

Q8. More number of oxidation state are exhibited by
the actinoids, than by lanthanoids. The main
reason for this is
a. greater metallic character of lanthaneids than that

of their corresponding actinoids
b. more active nature of actinoids
c. more energy difference between5 f and
Gel-orbitals, than that between 4 f and Sd-orbitals

d. lesser energy difference between 5 f and
Gid-orhitals, than that between 4 and 5 d-orbitals

Q9. A transition elements with atomie number 24
will have its magnetic moment
a. 5.92 BM
b. 6.93 BM
c. it will be diamagnetic
d. it will be more than § BM

100.1n tetrahedral permanganate ion m-bonding
type between metal and oxygen is

a.pr-pr b.dn-pr c. dr-dr d. dn-s
101. Which of the following pairs has the same size?

a. Fe'* Nit* bz Ti'*

. Ze'* HE d. Zn?t, Hf'*

102.[Ti(H,0)g ]E+ isa 3d” system, the value of
crystal field stabilisation energy decreases by
a 4x107"A, b. 404,
c. 804, d. 8x107'A,

103. Among the complexes of Ni listed below, the
following is the only correct statement about the
given compounds.

LINi(CO), ] IL[NH(CN), I*

1L [NiCl, -

a. all of them have tetrahedral geometry.

b. 1 and 11T are tetrahedral and 11 has square planar
gemmetry.

c. [ and I1 are tetrahedral and 11T is square planar.

d. all of them have square planar geometry.

104. The formula for sodium trioxalatoaluminate (I111) is
a. Na, [Al(C,0,),] b. NaAC,0, )],

c. Nag[ANC0, )5] . Nag[AlIC,0, ;]
105.Which one of the following coordination entity

is chiral?

a. frml.r-[CrCIE{nszls_

b. cis{Co{NH,),CL,T*

e. eis JCrCl(ox), P~

d. trans{Co(NH;),Cl,]*

106.

107.

108.

109.

10.

111.

12.

13.

114.

Which of the following compounds is
responsible for depletion of ozone layer
a. Freon b. Chloroform
c. DDT d. lodoform

]

Ethanol, when warmed with iodine and sodium
carbonate gives a vellow coloured erystalline
solid, which is used in preparation of antiseptic
vintments. The vellow coloured ervstalline
substance is

a. chloroform b. iodoform

c. carbon tetrachloride d. dichloromethane

Consider the acid strength of the carboxylic
acids.

I. PACOOH I1. oNO ,CH,COOH
HL pNOCH,COOH V. mNOLCH,COOH
a l>11>111>1V B.IV=II=11>1
cll=1=IV=1 dll=1V=10=1
Which of the following is the correct sequence

of relative acidic strength?

a. FCH,COOH > CICH,COOH > BrCH,COOH
b. CICH,COOH > BrCH,COOH > FCH,COOH
c. BrCH,COOH > CICH,CO0H > FCHCO0H
d. CICH COOH> FCH,COOH >BrCH ,COOH

A mixture of methylamine and dimethy]l amine
is given to vou. The reagents used to separate
the components of the mixture are

a. CHC; and HCI b. CH-50,Cl and KOH
. CH 50 Cland HCl d. CHCL; and KOH
Gabriel phthalimide synthesis is used for the
preparation of

a. secondary amines B. amides

. primary amines . tertiary amines

The correct increasing order of hasic strength of
following amines,

C,H NH,, NH,.(C,H. ),NH C,H.NH, in
gaseous state 1s

a. (C,H, ), NH < C,H.NH, < NH; < C.H.NH,

b, CoHNH; =< (C.H; ),NH < C;H;NH, < NH;

. CH-NH, = NH, < C,H.NH, < (C,H.),NH

d. (CH5 ), NH< C,H.NH, = C;H;NH; <NH;,
The sequence of bases on BNA molecule
synthesise on the GCATA strand of DNA is

a. CGUAU b. CCTAT

c. TACGU d. AYCGO

ot-helix and B-pleated structures of proteins are
elassified as

a. primary structure b. secondary structure
e. tertiary structure d. gquaternary structure
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115. Which statement is not true for describing
enzymes?
a. They are polvpeptides.
b. There are glvcosidic linkages between the
molecules.
. Thev are specific for a particular reaction.
d. They catalyse biological reactions.

116. Which of the [ollowing are monosaccharides?
a. Glucose and maltose
b. Glucose and sucrose
c. Glucose and ribose
d. None of the above

117. Nyvlon-6, 6 is an example of a polymer formed
by
a. chain growth polymerisation
b. crossed linked polyvinerisation
. addition polymerisation
d. step growth polymerisation

¢ 1800-102-4109

118. Which of the following will form a
biodegradable polymer?
a. Clycine and aminocaproic acid.
b. Ethvlene glyeol and phthalic acid.
c. Hexamethylenediamine and adipic acid.
d. 1. 3-butadiene and acrvlonitrile.

119. Detergents can be made biodegradable and
pollution free by
a. using evelic hydrocarbon chain
b. shortening the hydrocarbon chain
c. using unhranched hyvdrocarbon chain

d. hvdrocarbons with more branching

120. 5odium rosinate is generally added in the soap
because it
a. prevents rapid drving of soap
b. produces rich lather
¢. gives antiseptic property
d. acts as a perfume

| MATHEMATICS |

121. If two sets A and B have 99 elements in
common, then the number of elements common
to the sets A x Band Bx A is
a. 9™ b. 99°
e. 100 d. 18

122. If fix)=¢" and g(x) =loge”. then which of the
following is true?
a. fig{x)}t =gl f(x)}
b. f{g(x)} =g{ f(x)}
e. fglx)} +g{f(x)} =0
d. flgx)} —glflx)} =1
123. The number of bijective functions from the set
Atoitself, if A contains 108 elements is
a. 108 b.(108)! c. (108)° d. 2™

124.1f a class of 175 students the following data
shows the number of students opting one or
more subjects. Mathematics 100, Physics 70,
Chemistry 40. Mathematics and Physics 30,
Mathematics and Chemistry 28, Physics and
Chemistry 23, Mathematics, Physics and
Chemistry 18, The number of students who

have opted Mathematics alone is
a. 35 b 45
c. Gild d. 22

125. Ifaset A has 4 elements, then the total number
of proper subsets of set A is
a. 16 b 14

e 15 d. 17
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126.1f tan(x +y}=33=md_t=l:an_] 3 theny is
el S

10 . 10
. mn"[-!—] d. tan ™! [i]
3 10

127. cot™(21) + cot ™ {13) + cotH{=8) =

a. 0 b. cot™ 26
. d. None of these
128.tan Lﬂ_l[ 1 ] i _1{ 3 ] i al to
L& Ak —— =51 L‘it".'l'l.l' i
542 7
ﬂ.-@ b.E c.ﬁ d_i
3 3 29 29

129.The number of solutions of the equation

|cotx|=cotx + (0=x=2m)is

sinx’
a. 0 b. 1 c. 2 d. 3

sinx —sin 3r

130. is equal to

sin x —cos> x

a. — 2sinx 2 i

sinx
1 z
eo— d. 2sinx
sinx

131. In a AABC, cosec Alsin BeosC + cos BsinC) =

a. b. 1

e.—1 d. None of these

9
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132. Amplitude of the complex number t‘:ll'l{l] is

19
ﬂ.i b.—i .c_E E_l
19 19 2 2 19

133. Given, 5 line segments of lengths 2. 3, 4, 5,6
units. Then, the number of triangles that can be
formed by joining these segments is
a0, -3 b.%C,

e f0, -1 d.*C, -2

134. How many numbers greater than 1000000 be

formed rom 2. 3.0, 3,4, 2, 37

a. 420 B 360 . 400 d. 300

135. The expression

N iR}

JB3r+1)

a polynomial in v of degree
a. 7 b.5
c.d d.3

136.1f in the expansion of (1 + px}" ne N, the

coefficient of r and 1~ are 8 and 24, then

ﬂ.]l;ﬂ,p;ﬂ b.u;s,p;a
dn=4p=2
137.11% +12° +13% +.....+20% is

. an even integer.

b. an odd integer divisible by 5.

c. multiple of 10.

d. an odd integer but not a multiple of 5.
138.The medians AD and BE of a triangle with

vertices A(0.b), B{0. 0) and C{a, 0) are
perpendicular to each other, if

b. I}=£
2

c.n=4p=3

a.a=—
2
ia:i@}

139.Let ¢ and b be non-zero real such thata # b.
Then, the equation of the line passing through
the origin and the point of intersection of

c.ab=1

£+-:-—=l'.md-x—+£=lis

o b a
a.ax+ by =0 b.bx+ay=0
c.y—x=10 dx+y=10

140.A straight lines meets the coordinates axes at A
and B, so that the centroid of the AOAB s (1, 2).
Then, the equation of the line AB is
a.x+y=6 b.2c+y=0
c.x+2y=6 d3x+y=6
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141. The direction ratios of the line which is

perpendicular to the lines

I—a’=y+li =:—Gand:+a =y+3=:—4m
2 —3 1 1 2 -2

a.<4 57> b. <4, -5 7>

e.<d —5 —T> d<—45 7=

142 A line making angles 45° and 60° with the
positive directions of the axis of X and ¥, makes
with the positive direction of Z-axis, an angle of
a. 6G0° b. 120°
c. 60 and 120° d. None of these

14 3.The shortest distance between the lines
=3 y-§5 =z-3 d.r+3 y+7 z-6
= = an = =

is

3 -1 1 -3 2 4
a3 b.2f30 .54/30 d. 3430
144. lim (1}11212 +bx +x —ax)=
X—3w=o
alhtl ok 6.0 a2
2 (7] (]

A45.1fy =] cos x| + sin ], then %m:%" i
1-43

b0
2

e.%{ﬁ—l]

{9

d. None of these

146.The slant height of a cone is fixed at 7 cm. If the
rate of increase of its height is 0.3 em/fsec, then
the rate of increase of its volume when its
height is 4 em is

. % cefsec b. mcofsec
€. * cofsec d. leefsee
3 10

147. A ladders 5 m long is leaning against a wall. The
bottom of the ladder is pulled along the ground
away from the wall, at the rate of 2mfsec. The
speed at which its height on the wall decreases
when the foot of the ladder is 4 m away from the

wall is
a. E mysec b.E myfsec
] 3
c 5 niyfsec d. szsec
"3 3

148.The angle between the curve y* = dax and

ay = 2¢% s
. hm“‘% b. tan™ g
5
€. tan_li d. I‘.an_iﬁ-
3 3

10
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149.The maximum area in square units of an
is:u]s:_'e]t;s triangle inseribed in an ellipses
I—E + ?3 = 1 with its vertex at one end of the
u 3]
TIJOT AX1S 18

a. 3 ab s units b. %aﬁ S0 units
53 . 4
c. aly sq units d. None of these

150.1If f{x + y) = f(x) f{y) for all x and y and
fi5)=2, f(0)=3, then f'(5)is

a5 b. 6
c. ) d. None of these
151. iff(.t}zlug:z{lng x) then f'{x)atx=eis
a. b. 1 i':.l d. L
€ ¢

152. The value of ¢ in Lagrange’s mean value
theorem for the function f(x) =log{sinx) in the

: T AW |,
interval | —, — | is

alk i %
4 2
c.% d. None of these

1
153. [(x¥ cosx+e*)dx =
-1

2e—1 b_e+l

[ &

154.The value of the integral

% rsin® x e
[ s

. 2n
pSInT T4cosT T

a.

2
a b. 2n’ C. *-
4

=1
155.[ = —dx=

I +x

a. x—logy + log(x® + 1) —tan " x + ¢
b.x—ing:+!zlng{:3 +1)—tan k4o
c. v+logr + log(x* + 1) —tan ' x + ¢

dox+ logx +IE|ng{.r2+l}—tan_1.t+r.:

cosS8x +1
156.1f | ————— dr = S8x+¢ thena=
56 -[tana:r-mtzx acosdrre then
11.—l b.l r:.L d_—l
16 5 16 8
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mi2

157, 1f [ x f(sinx)dx = A [ flsinx)dx, then A is equal
1] 0

to

a. () b. 2n

c. L] dmn
4

158. Area bounded by the curve y=x 3, the X-axis
and the ordinates at r ==2and x =1, is

=

. — 9 s units b.—%squnits

c: l—f— £ units d. l4{-'.:::] units

159.The area in square units bounded by the normal
at (1, 2) to the parabola y* = 4x, X-axis and the

curve is given by

ol 5L
3 3
r:.-} d. Mone of these

160. Area bounded by the Y-axis, y=cosx. y =sinx,
when 0<x El;-is
a.2-1 b. X42-1)
e.(f2+1) d.2

161. The area in square units of the region bounded
by y® =9 and y=23x is

a2 b.iz
r:.i d. 1
2
I
162.[ logx dv =

1

a. l b.e—1
c.e+l d. 0

163. The differential equation of the family of
parabolas y° = dax, where a is parameter, is

dy g dy _ y
e bh—=——
T % dr | 2
- dy_ 2
" x der

d iy +x tan —
164.1f E”:—I, then sin(i]z
i X

x
a. cx” b. cx
c. ex’ d. logx

11
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165.The general solution of the differential equation

1
() w51 =te) 5 where gt

given function of t is
a. glx)+ log(l + g+ glx))=c
b. glx)+ log{l + y— glx))=¢
c.glx)—logll +y—glx))=c
d. glx)— log{l —y + glx))=¢
166.The product of the degree and order of the

Py (d
r]iﬂ'erenﬁu]e:;uatinn[d y] -(—y] =y3 is

xi dr
a. 4 b.6
e 2 d. 3

Given, bwo vectors i -j and i - 2}. The unit

167.

vector, coplanar w:ﬂ'l £l1e two given vectors and
perpendicular to (1 — j)is

:
E.E{l+_|'_|
ﬂ.il—lﬁ+j}

V2

168.1f a. b, c are three non-zero vectors such that
each one of them are perpendicular to the sum
of the other two vectors, then the value of
la+b+c|®is

a.|af* +|bf + |4 b.la] +|H +]d
a3 2 a2 l
c. 2{]al” +[H" +]d") iiﬂ-ﬂiﬂﬂiﬂdi}
169.1f A and B are 2 matrices such that AB= A and
BA =B. then B* is equal to

a. B b. A
€. zero matrix d. 1l

b. jlg{ﬁ +])

d. None of these

170. I o, b, ¢ are in AP, then the value of the
42 x+3 x+2a
determinant v +3 x+4  x+2h|is
144 x+3 x+2c
a. () b.1
c.x d. 2x
a O 0
ML IfA=|0 a 0} thendet{adj A)is
0 0 a
La” b.a®
c.a® d.a”

172.

173.

174.

175.

176.

177.

178.

179.

¢ 1800-102-4109

10
Il'A:L l]md A® =aA +bL then(a. b) =

. (8.7} b.(-T7.8)

e (8,—7) d. —8&—-T)

An urn contains 9 balls, 2 of which are white,

3 blue and 4 black. 3 balls are drawn at random
from the urn. The chance that 2 balls will be of
the same colour and the third of a different

colour is
. 4'—:' b. ﬁ c. E d. E
84 54 54 84
6 boys and 6 girls in a row at random. The
probability that all the girls sit together is
1 12
a.— b —
432 431
c. = d. None of these
132
Three dice are rolled once. The chance of
getting a score of 5 is
[: 9 l b. l . L d. i
216 ( 36 i

A bag contains 3 white, 4 black, 2 red balls. 1f 2
balls are drawn at random, then the probability
that both the balls are white is
a. L b. L e. L d. L

18 36 12 24

1.
<—ig
dr-1 2

-1 -1
a.x< — .
8

The solution of

-1 1 1
c.xec—andx>— d x> —
8 4 8

I£S% = at? + 2bt + ¢, then acceleration is

a. directly proportional to 5

b. inversely proportional to S,

¢. diveetly proportional to §%.

d. inversely proportional to 8%,

The mean and variance for the data 6, 7, 10, 12,
13. 4. 8, 12 respectively are

o 8+/26.25 b. 9,4/9.25
c. 8 2625 d. 9,9.25
180.1f the conjugate of (x +iy)(1 — 2i)is 1 41 then

— —i

— iy = ba+iy=
@ x—i .Y CE e

c .1L'=l d.x:—l

5 5
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ANSWERS

Physics
L (%) 2, (b) 3. (d) 4. {a) 5. (e) 6. () 7. {e) 5 (d) 9. {a) 10. {e)
1L (a) 12. (b) 13. (¢} 14. (d) 15. (b) 16. (L) 17. {a) 18. {d) 19. (e 20. {d)
21 (¢} 22, (¢) 23. (b 24. () 25. (¢} 26. (Iy) 27. (e) 25, (d) 28, (¢) 30. (%)
3L (a) 32. (b) 33. (d) 34. (¢} 35. () 36. {Iy) 37. (d) 35. (o) 39, (b) 40. (d)
1. (a) 42, (b) 43. (d) 44, (d) 45. (a) 46. (¢) 47. (d) 45 () 49. {a) 0. (a)
5L (d) 52. (a) 53. (¢) 54. (¢} 55. () 56. (c) 57. (b) 55, (b) 59. (o) &60. (d)

Chemistry
6L(b)  62(d)  63.(d)  64() 65 ()  66()  67.()
7L (a) T2, (c) 73 (s T4, la) 75. () T6. {c) 77. (b
SL()  82.(b) S3.() SL0) 85 ()  86() 8. ()
91. (c) 92, (a) 93, (a) 94, (d) 95, (b) 96. (d) 97, (d) [{i}] 99, (In) 100. (I
0L () 102 (d) 103 (b) 104 () 105 () 106 (x)  107.(b) 108 () 109 ()  110. (b)
11L (c) 112, (c) 113. (a) 114. (L) 115. () 116. {c) 117, (d) 118, {a) 119, {e) 120. (Iy

(e 69. (b) 70. {dy
L e 79. (a) 50, (d)
L {d) 89, (b) 90. {d)

Z 8822

Mathematics
12L (b 122.0(h) 123.(b) 124 () 125 (e} 126 (d)  127.{c) 128 {d)  129.(b)  130. (d)
13L (b 132 () 133 (a) 134 (b) 135 () 136 ()  137. () 138 () 130, (&) 14, (b)
ML (a) 42(a) 143 () 144 () M5 (¢) M6 (d)  147.(b) 145 (b)) 149. () 150 (b)
5L () 152 (b))  153. (¢} 154 (¢) 155 (b)  156.{¢)  157.(d) 158 {(d) 158 (@)  160. (a)
161. (c) 162. (a) 163. (a) 164. (b} 165. (b} 166. (a) 167. (c) 168, (u) 169. (a) 170. (a)
171 {¢) 172 (¢)  173. (b) 174 (¢)  175.{¢)  176. ()  177.(b) 178 {d)  170. (d)  180. ()

Note (*) Mone of the option is correct.
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HINTS & SOLUTIONS

Physics
1. {*} Given, mass of dise, M =400 g =04 kg From Eqs. (i} and (i), we get
Radius, R=4em=4x 102 m -ty
Angular speed, w = 2 x 10 iy
= 20 1 rad/s 3. (d) Weight of stone at the surface of the earth, 1w = 100 N
2 Moment of inertia of dise about its diameter At height h from the surface of earth, gravitational
1 . acceleration,
I, ==MR #
4 &y = T
.. Kinetic energy of dise (l ¢ i]
= lfdﬁ.'li i
2 At depth d from the surface of the earth, gravitational
<1l ymr xwr=Lupin? secclerstion.
2 4 5
1 g4=¢ [1 = E)
== x 04 % (4 x107) x(20m)
8 According to question,
=32x107"] Weightath=HR/2  MEh(mh=r2)
Hence, no option is correct. Weight atd=R/2 M g (o e = ReZ)
2. {b) According to given condition, let n number of z
bulbs are connected in parallel as shown below o LhE

Ll _ [1+%] {ath=R/2)

i ! g{l——] at{d =R/2)
: %R : R
1
Ifn CHN  LANSS
R 2
% 1+ Rf2Y
i _ R ) _4/9_8_
; e | B2 12 9
V=120V R
Ve [ Ve 4. {a) At the surface of the planet, gravitational
Resistance of each bulb, B = — P acceleration,
P """ % cM
= o | 1
100 oo ol ?
T B0 where, M = mass of the planet
Using KVL in the lowest loop, R = radius of the planet.
1%—101—ix‘2[lﬂ=l‘.l When M =éM?ndH = 2R, then
] # 0
g
201 ) P
12—1="—" o
= = W C-2M_CM _1
= == [from Eq. (i}]
Power delivered by battery = Sum of power used in (2RY 2R® 2
bulbs g
(120 — 1011 =50n = g’=§
= (12— DI =5n . _—
201 . (&) Civen, len =1lm
= n " [from Eq. )] Radius, r=2cm
= 41 =n?® =2x102m
- I= n (ii) Mass, m = 40 tons
T8 =4%10" kg
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Increase in length, Al =7

We know that, Young’s modulus,
Y= mal
rrt( A}
= Al = ﬂ‘!gi
Y

_ 4x 10" x10x 11
314 x(2x 1077 x 2x 10"
=175 x 107 m

=173 cm

. {¢) From the IV graph,

Slope of the line = 2
R

= I"'[=L

slope
Since, slope of line having temperature T, is greater
than slope of line having temperature T;.
R: = H
Since, on increasing temperature of a conductor, its
resistance increases. Henece, T, > T)

Hence,

. {e) When a charged particle moves in uniform

magnetic field making an acute angle with the
direction of magnetic field, then it moves on helical
path with uniform pitch.

. {d) Magnetic tield at the centre due to current carrving
circular loop having N turns is given as
g™
2
Ifl be the length of wire, then for the first case,
2nn =1
!
= n=—
2
. -1-1 ol
. Magnetic field, B, = Fo——= - _Ho-
B Beld. By 2 2l/2n
1
B =bet )
For the second case,
2x 2, =1
- e
P am
_Ha- 2T 2ugl
B! - 2?3 - I
G
4m
sy B, = ‘*‘f“;us, et B (]
2y Hud
B, 4

. {a} Inside a cyelotron, charged particle gains kinetic

energy only due to electric field, because in magnetic
field, its kinetic energy remains unchanged.

¢ 1800-102-4109

10. (¢) Magnetic field strength B due to long straight

1L

12.

13.

14.

15.

NURTURING SUCCESS OF EVERY CHILD WWW.DEEKSHALEARMING.COM

current carrving conductor at a distance r is given as

_Hp 1

n r

= Ewl
r

Hence, correct variation of B with r is shown in the

graph given in option {c).
{a) Using relation,

s M 8 (D)

150 1y
If F = C = x, then substituting value of Eq. (i), we get
x—32 o _x— 3z
1 100 5 9

= Ox=5x—160=160=— 4x
L x=—40°

This is the required temperature at which centigrade
and Fahrenheit scale give same reading.

{b) Superconductors in the Meissner state exhibit
perfect diamagnetism or superdiamagnetism, meaning
that the total magnetic field is very close to zero deep
ingide them.

(c) Given, By =4 x 107" T

Angle of dip, § = 30°

B.;:?
We know that,
I:mﬁ:&
By
= B\-=Bﬂlﬂnﬁ
=4% 107 tan 30°
e
43
=23x107 T

{d) Initial speed of bievele, o; = 15 ka/h
Emf produced, &, =15V

Final speed of bicvele, ©; = 10 km/h

If emf generated at speed £, be e;.then

¢ = Bel

=3 @ e

- € _0v _10
e 1t 13

— e_2=E=5eE=Ee1=Exlﬁ=lV
e 3 35 a

{b) Given, frequency of AC, v =50 Hz
Peak voltage, V, = 300 V
Generator equation lor the voltage is given as
Vo=V sinuwt
= Vn sin 2w
= 300sin{ 2w x 50 x 1)
= 300 sin 100 e

15
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16. (i) For a transformer, 22, (¢} For the given situation, the ray diagram is shown
Input voltage, V; =220V below.
Input cwrent, I; =0.6 A
Output power, F;, = 100 W
From, input power, £ =V,
=220 x 0.6
=132W
We know that, efficiency of transformer,
n= 10 ,msm
B 132
= T5.76% = T6%
17. {a) Instantaneous current, Refractive index of water. 1,
i=4cos{at + )
Comparing with standard equation, i = i, cos{mt + ¢},
we get A 5 Ao 4
- ; The given situation is possible only for the case of tatal
- Peak Eum‘t'l_u'ﬂ =4A internal reflection. Ifi. be the critical angle, then
H 2 o o,
ence, jﬂﬂ:i E sing- =—
= ;‘L- — ME A - — 1
< LT
18. {d) p is the momentum of incident wave. - . 3
2 Momentum of reflected wave alter reflecting from T4
perfect reflector=—p ” 3 [ P 1
2. Change in momentum = Final momentum — Initial = == wsinge =
momentum iri +h* 4 l :,;ri + J'IEJ
=—p—p=—2p 4 3 _3
19. (g} According to conservation of angular momentum, a2 2 4
when no external torque is applied on the rotating 5
system, then its angular momentum remains = 9+h =16
unchanged. = h*=7h =T=26m
20. (d) Given, Ty =727°Cand Tj; = 327°C 23. (b} For equiangular glass prism, A = 60°
As we know, rate D{T]_‘Ieat radiated, Refractive index of prism, p, = 1.6
S . Refractive index of water, i, = 4
» Q. _H, _(273+727) _625 3
0, Hy \2m3:327) 81 We know that, o
21. (g} Given, refractive index of the medium, n =15 - n[ 2 = ]
Permeability of the med.ium, Ko = sinA/2
w=5%10" Hm™ _[60+3,
sin| ——
Relative permeability of the medium, By
_p_Exl07T 5 My, sin60/2
#ait g = 4m x lﬂ_T = in Si.]l[m-'-ﬁn ]
We know that, refractive index, =y i - W B J
i |fEr i, 4/3 sin 30°
3 ; [A+8m] L6x3 . .
nT=g, =% sin = # gin 30
2 (5) 2 4
== Er = ﬂ_ = — : A+ Em
i, o/4m = sin > = 0.6
{15)% x 4n s
s —mad = silli;‘l-=sin3?"’ [+ sin37 = 0.6]
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A+8,

= =37°

= GO+8, =2x3T=T4"
= 5, = 74— 60=14°
24. (b) Given, size of image formed by concave mirror,
g =y

where, h; is the size of object.

cha iy

hy My

But for real image, magnification m will be negative.
= im=-23
= =B 3

u
= v=3u
Here, w=—20cm,

S v =3—20)=—60cm
By using mirror formula,

1 11
f u o
o g Eoo i
20 60 15
= f=-15cm

25. {¢) Intensities of two monochromatic sources,
I =Tand I, =41
Maximum intensity,

P (I #4fTa°
=1, + 1, + 21,1,
=1+41+2J1 Jar=01

Minimum intensity,
i = (1 =12}
=L +1,- E'JE ‘J'E
=1+41-2JT a1
=51—-4l=1
26. (h) Given, h = 6626 % 107 J-s
m=191x% 107" kg
Wavelength, L =24
=2x10™m

2. Momentum of electron is given as
p__.i'l "P_h-]
T -

6626 %10
Toax1o™™
27, (o) Given, V; =15V
Maximum kinetic energy of emitted photoelectron,
Ko =¢V,
=16x10M x15=24%107"]

=3313 % 107 kg-ms™"

¢ 1800-102-4109

28. {d) The best waves for emission of electrons from a
surface are Xerays because when Xeray photon strikes
a metal surface, then produce Compton or
photoelectric effect more suitably.

29. {¢) Wavelength A of spectral lines in H-atom is given as

1 1 1 ¥
I'R[E‘E) 8

For shortest wavelength of Paschen series,
my=3and ng ==
2. From Eq. (i), we get

= hrs = (i)
For shortest wavelength in Balmer series,
= b: n, ==

- From Eq. (i), we get

= R .. (i)

For shortest wavelength of Lyman series,
y=landn, ===
. From Eq. (i}, we get

= hpg=—
Hence, [rom Eq. (i), (i) and (iii), we have
9 4 1
Apsihpe i

s =E;E:E
=9:4:1
30. {*) Halllife of radicactive sample,
Ty,s = 30s. N, =10°

If N be the remaining number of nuclei after { = 10 5,
then according to radioactive decay law,

1' 1”‘:!
N=N,|=| =1f=
“(2] Y {2]

e 13
= mﬁ{i]m = m"'[l]
2 2
= 10%(0.796) = 7.96 x 107
31. {a) A nuelear fission is said to be eritical when
multiplication factor k will be equal to unity.
ie., k=1
32. () In case of a p-n junction diode at high value of
reverse bias voltage, the current rises sharply due to

zener breakdown. At zener voltage, zener breakdown

oveurs and current rises sharply.
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33. (d) According to given truth table, logic expression of
the output ¥ for the given input A and B is given as
Y=AB
which is the output expression for NAND gate.

34. () In a semiconductor diode, the reverse biased
current is due to drift of the free electrons and holes
which are produced by thermal expansion, impurity
atoms ete.

35. () Initial height of TV tower, i, = 120 m

Coverage range of TV tower is given as

d =+/2Rh
where, R is radius of the earth.
R
2 ha
- LT [rdy=8d,]
=ty h,
1 120
=% —_=—
4 hy
= fiy =480m

- Height to be added = h; — Iy
= 480 — 120= 360 m
36. (I} Frequeney of message signal, [, = 10 kHz
Carrier frequency, f, =1 MHz= 1000 kHz
Peak value of message signal V,, =10V
Peak value of carrier signal, V. = 20V

. = ¥ R
. Modulation index, |1 = 1‘:"? S 05
Upper side band frequency,
Suss = fr + fr =1000 + 10
= 1010 kHz
Lower side band frequency,
fisn=1.—fa

= 1000 — 10= 990 kHz
37. (d) Given, A =10 units
B = 20 units
8= 30°
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The given situation is shown in the figure. The angle
between A and B,

8 = 180% — 30° — 30" = 120"
- Magnitude of the resultant vector,

R=..|]'A2 + B + 24Bcos@
= 107 + 20% + 2% 10 x 20 cos120°

=,|I1m+4m-2m
=143

. (¢} Let length of chain lving the table be y.

Mass per unit length of the chain = %

Mass of the chain lying on the table, M” = %_y

Mass of the length( L — y)of hanging clain = %{L —y)

At equilibrium,
Friction force between table and chain
=Weight of hanging part of the chain
M M
oot SRt ity
M( = y]g —L-{ vlg
= Ly = L— i
= 05y=L—y [-u=05]
N o
=3

. (1) Mass of bomb, M =18kg

Mass of pieces, m; = Gkg, m; =12kg

Velocity of 12 kg mass, ¢, = 4 m/s

Let ¢, be the velocity of 6 kg mass.

According to conservation of linear momentum,
M 0=mup; + matiy

= Mty = — Mgtia
6o, =—12x 4
= oy =—8m/fs
Kinetic energy of other (6 kg) mass.
K= lmll‘-f
2
1

=Exﬁx{—8}i=axﬁ4=19-2]

. {d) Surface area of bubble of radius, r = 4mr®

Surface area of bubble of radius, 3r = 47(3¢)* = 36"
Therefore, increase in surface area

= 36mr” — 4’ = 32t
Since, a bubble has two surfaces, the total increase in
surface area= 2% 32mr” = 64 or”

. Energy spent=Work done = Surface tension x Total
increase in surface area = 64 nor”
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41. {a) The given situation is shown below _[r 2]‘ (AW l]‘I 1_1
Fcu'{u::m | e ) la) le) T2 e

slope of barre v, ¥

—y pE————

32 32

50m
A 100m
50m
Work done in moving the barrel on the frictionless
slope is equal to change in potential energy. l L |
ie. W =mglh, — hs) (1) » e s
M. mg=1x10° N For the first ball, time I‘.a]c;hn to reach at mid point A,
e = |—
From figure, sin 30° = @ g
5
5 F
= h1—111=5si1130"=£=25m = 2);['50:\;1_05
Putting these values in Eq. (i), we get For the second Ball
W=1x10%25)=25 %107 p=0u=tas—g
42, (B) Since, displacement on the body of mass 2 kg is in 7. From equation, v = u + gt
the horizontal divection while normal reaction acts on O=u-—gt
the body in perpendicular to the displacement. u
= ==
Hence, a=0 g
= Woek done, W= Faens 907 = 0 Since, both halls collide at some time,
43. {d) We know that, Young's modulus of elasticity, Hence, t=1
FL 4 " u
Y=—p [where, lis change in length] So=2
ol £
= L = u = 1010 mfs = 316 m/s
Y
L L 46. (c) In isochoric process, volume of the system remains
s I s — [where, d =diameter] constant.
T d ie. AV =V, -V, =V-V=0[-V, =V, =V]
= I"‘F Hence, work done, W=px AV=px 0=10

47. (d) At temperature, T; = 300 K

Among the given options, %is maximum for the values
d Average kinetic energy, E; = 6.21 % 107 ]

f L =50 dd =05 P ;
o -) m‘:‘.an 5 mm T, = 600K, E, =?
44. (d) Given, V=V, Ly =l n=r We know that, average kinetic energy of gas molecule,
L=2, =9 E=T
r2=i=: = E=£:‘J Eq=£XE]
22 E & &
V,=? 600 5
According to Poiseuille’s formula, the rate of flow of =300 621 x 10
liguid through a narrow tube is given as = 9% 621 % 102
5 =
pr
Ve o -1
= =1242% 1072
i e 48. () At initial condition of spring,
= 23 Mg =kX, (i)
i 4 I When mass m is added, then at equilibrium,
= 2o |Z2) .2 (M + m)g = k(X + Xp)
W h I
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= Mz + mg =kX + kX, Speed of transverse wave,
= Mg +mg=kX + Mg [from Eq. (i)]
= mg=kX
= o B . (i)
& 300
. Time period, = T =504/ m/s
T =9z JTnhl mass of the block 6
Force constant k 52. fa) Charge.q=1C
M +m If i be the total number of electrons in 1 C of charge,
=R g— then g = ne
mg /X a
T (M + m)X = "= .
mg _ 1
49. {o) Given, amplitude, A=20cm=02m L6 % 107"
Force constant, k = 600 Nm ™' =625 x 10" electrons
m=10kg 53. ()l =lgal = 1uCc=10"C
Maximum speed of oscillation, ol=2em=2x10"m
Cpae = At
T ﬂ E=10° NC™!
= m I:". “= m - Maximum torgue, T, = pEsin 90°
= pE=qg(2))E
600 5
=G ‘JTE = 0260 s =107 x 2% 107 x 10°
50. {a) Given, initial velocity, u = 3+ 4j =2%107" N-m
Force, F = 2i — 3j 54. (¢} The given situation is shown below,
Initial velocity along X-axis and Y-axis are u, = 3 ms™ 4 f e
ul 4 ms™", respectivel IIE)“_Jt - =g
and u, = : . =
y ° e ch r=80cm +
Similarly, F, =2N and F, =~ 3N
Il acceleration along X and Y-axes are a, and a,, then Let electric field at point P at a distance x from A is
E 2 2 ) Zer0.
g im I F=mal Atpoint P,E, =E,

F, -3 z = - o 2 s
“y=ﬁ_'_=_3‘“"r5 dme,  4me, (r—2f
s,=uttiarf=3x3+lxax0=18m _, lox10™ 40x107™

2 2 z = 2
5 ; x (r—ux)
= I_ - 2
sy—u!r+§a!r -4x3+§><( =9 - [1]2[ 2 }
=12-135 =—-15m x r—x
So, required x and y-coordinates of point = (15, — 15) 1 a2
= | —_=
51 {d) Given, tension is the wire, T = 100 N ¥ r—x
Mass of steel wire, m =6 x 107 kg = 2t=r—x
Length ! = 90 cm= 0.9 m = r=
Mass per unit length of steel wire, 3
m S0
= =—=30
u 7 3 i
_bx 10° 55. (g} According to Canss's law, total electric fux passing
09 through the cube,
o %x 107 kg™ §e total enclosed charge _ g
£y £y
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56. {c) The given situation is shown below,
A

Ki=2 | K;=3 | K;=6

by —He— Ok iy
di=04mm=4x10"m
dy=06mm=6x10"" m
d;=12mm=12x10"m

The given arrangement will be equal to three
capacitors connected in series.

= A A
ie. I:f1=ﬁ"’::1 ,C2=E“§:
wi  g,= b

dy

Equivalent capacitance is given as,
11 1 1 1 [ d, d, ds}
= + + ===

B . Gx By BAK K K
1 _ 1 faxa0 6x10  12x107]
cm'a.,;.[ 2 3 6
T L[me*‘l
Coq Bt
—12
= EDA_aI:aBsxlu_éxg:ﬂgsxln_ﬂF
610 610

57. (b Given, ey = mz = m

fi1=9
2 =4q
We know that

= 1 2 _
E= Emn =gV
= vl ey
[For same value of potential difference V]
= L (7]

[ 4]
= 1
ta

1
. TRIFE =
1
b | =

U
_F'

3
Ha

[

e

[
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¢ 1800-102-4109

Ag
58. (I) Given, uncertainity in acceleration, — x 100 = 8%

a
Uncertainity in time, Eiu = 100 = 4%
1

Since, body starts motion from rest, henee by the first
equation of motion,

v=u+al
p=0+at

= —_—=—f
i d t

Ap Aa At
— —xlﬂﬂ:—xlw+Tx1m
v a

=8+ 4% =12%

. {¢) We know that, capacitance of a parallel plate

capacitor,
£5A .
C=-—"
3 (i)
where, A= area of plate
d = separation between the plates.
When d’ = 24, then

¢+ _ EgAK
=

d*
= 0= BlR [-C* = 3C]

2 )
=% M:iﬂ"f

d 2

K .
= 3(":("; [from Eq. (i)]
= 3=£

2
e | K=86

. {d) Using colour code for carbon resistor, (For A)

Orange  Blue White

1 1 4
3 6 9
A R, =36x10°0Q
Similarly, (For B)
Brown Red Green
1 1 4
1 2 5
RBy=12x10° Q
Ry _36x10°
R, 12x10°
=3x 10

Ry :Rp=3x10':1
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Chemistry

61. (B} Mass of 20 mL of acetic acid=20x1 =20 g
Mass of 20 mL of ethyl alcohol = 20 0.7 =14 g

For the reaction,

CHCOOH + C,H-OH —— CH,CO0C,H;
a0y e —Hs0

60 g of acetic acid reguires = 46 g of ethyl aleohol
20 g of acetic acid requires = ;;% % 200 = 15.3 g of ethyl
alcohol
Therefore, ethyl alcohol is the limiting reagent.
62. (d) Mass of oxvgen in 224 Lat STP=32¢g

32
Mass of oxygen in 5.6 L at STP = ®56=8
ass of oxvgen in 5.6 L a 5 g

1
= E * gram atomic mass Dfﬂx:.'gfn

Therefore, mass of oxygen gas in 5.6 L at STP would be
the half of the gram atomic mass of oxygen.
63. {d) For H-like particles,

21 75x 107"

E, = |
ﬂi

_ -21.78x107"

= % (2§ [For helium, Z =2 n=1]

=—872x107""]
4. {d) Bond enthalpy decreases with increasing bond
length as the intermolecular force of attraction

decreases with increase in the distance between the
constituent particles.

65. (8)  Nafs) + 1,2 Clyfg) 1084 Minol | o) + 12 Clafe)

121 kJfmal +495.6 k}fmol

Na (g) + 1/2 Clag) =

Na'l(g) + Cl, (g) —5-6khwal Ny 4+ (1)

EA
—11 2 kol . AH® lattice
I i NaCl(s)
Nafs) + 1/2 Clo{g)
Aecording to Hess law,
ajH'=s+ D+IE+EA+U

—4112=1084 + 121 + 495.6 — 3486 + I
U = — 787.6 kJ/mol = — 788k /mal
66. fa) Given, AS = + ve and AH = + ve [For endothermic
reaction)
Now, AG = AH —TAS
For a reaction to be spontaneous, AG should be —ve

which is possible only at high temperature i.e., when
TAS= AH.

67. (d) For an adiabatic change in a svstem, no heat is
exchanged between the system and the surroundings
e, g=10.
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68. () lonic product of water is given by bollowing reaction,
I. NH5(ag) + H,O = NH} + OH (aq)
II. NH}{ag) + H,0 ~—= H,0" + NH4(g)
69. (h)pH=13
H] = 107 = 107 ¥ el L

= 1000 mL solution contains
=107 % 6.022 10** H* fons
= 6:022x 10""H" ions

1 mL solution contains
_ 6p22x 10"
T 1000

70. (d) Lower the E® value {(more negative), stronger is the
reducing agent.

= 6.022% 10" H" ions.

= Na” is the strongest reducing agent.
71. (a) Water is oxidised to O, and F, is reduced to HF as
follows.
{hiclation

I o
-2 iy -l 1]
M0 + 2Fs ——+ 4HF + Os

Reduction
72. (¢} Hi0, decomposes slowly on exposure to light.

2H0,(l)— 2H0(]) + O4(g)
Its decomposition can be prevented by adding ureaasa
stabiliser.

73. () Mg is an important component of chlovophvll which is
used in synthesis of food by plants in presence of
sunlight.

74. (a) Pby0, is a mixture of PO, 4+ PhO and only PhO
i.e, Ph™" reacts with HNO to form Ph{NO ;).

75, (d) Dil. and cone. HNO; has no effect on Al
Aluminium is rendered passive by nitric acid due to
the formation of a thin film of oxide (Al,0 ) on its
surface.

241 + BHNO ;(conc.)—> ALO; + 6NO, + 3H,0
Aluminium reacts with H,80, to libreate H; gas.
2Al + 3HS0, — AlL(S0, ); + 3H,T
Aluminium also reacts with aqueous alkali and
liberates dihvdrogen.
2Al (s)+ 2NaOH(agh+ 6HO() —
2Na[ANOH}), ] {aqg)+ 3H1(g)
Aluminium dissolves in dil. HCI and liberates
dihydrogen.
2A0(s) + 6HCK ag) — 2AI(ag) + 6C1(ag)
+3H,(g)
76. (¢) Due to + I-effect of —CH; group (4) has higher

electron density, than benzene (1). Due to strong
—I-effect of —Cl group and strong —I and —M-effect of
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—NO, group, both (2) and (3) have lower electron
density, than benzene (1).
As —I-effect of —Cl zroup is weaker, than that of
—MNO; (3) has much lower electron density than (2).
Hence, nitrobenzene will have high reactivity towards
electrophilic substitution due to lower electron density
on benzene ring.
Thus, the overall reactivity order towards electrophilie
substitutionis4 > 1 > 2 > 3.
77. (b} Percentage of bromine in the compound
_50 - Mass of AgBr formed % 100
185  Mass of substance taken
80 012

= —x——x 100 = 34.04%
188 015

78. {¢) The IUPAC name of compound
5 4 3 2 1
CH;CH,CH,CH,CN is pentane nitrile,
79. {a) The major product in the reaction is
CH, CH,

Fe
Hac_?:_nﬁ 4+ HY—— Hac—(lj—ﬂl-lg

CHS CHS
l_Hzr:-
CH, CH,

| + I
H,C—C=CH, «H— HS{:—(l:*

Z-methylpropens CH,

80. {d) BOD is a measure of organic material present in
water needing dissolved oxygen for decomposition
Henee, depleting the oxygen content in water.

81. {c) Hexagonal close packing and cubic close packing
are equally efficient.

2. Density of both the packings will be same.

82. () When, Si (having 4 valence electrons) is doped
with As (having 5 valence electrons), 4 electrons form
covalent bonds, while the fifth electron remains free
and increase conductivity. Hence, 5i doped with As is
n-type semiconductor,

83. {a) The dissociation of compounds take place as
follows:

AL (80, );— 2A1% + 3807, i=5
K, [Fe{CN)g]— 4K* + [Fe{CN) ], i=5
NaCl—s Na* + Cl",i=2
AlNO;);— APY + 3N05, i= 4
Nas50,— 2Na™ + S0, i=3
84. (b} Net reaction occuring in a Daniell cell is
Zn(s) + Cu™(ag)—> Zn* (ag) + Cu(s)
AG=—nFE" = - 2x 96500 1.1
=-212300] mol™" =—212.3 k] mol ™
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85. () The cathode reaction in dry cell is
MnO, + NH; + &= — MnO(OH) + NH,

86. (a) l::{xr|411|{j - J‘:ﬂ;xﬂ,d} + A':n{hinﬂf!p _l:::x.u}
=130 + 245 — 1265 = 251.5 Q2 7'em” mol™

87. (b) Let the order of reaction wor.t. Ais x and w.r.t. B
is .

r, = k[ AT B}
ry = K[ 2AF[B)
ry = L AF[2B]

i)
. .fii)
... (i}

r_l = M :}l = {]_)I
ra k[2A]'[B)Y 4 W2

-6
= = ==
2 2
= x=2
Similarly,

r;  k[A]'[2B])*

B
=¥ - ==
8 2
y=10
Hence, the rate of equation is
Rate = K] AF[B]"
Order of reaction = 2
88. {d) The reactions taking place in zeolites depend upon
the size and shape of the reactant and product
molecules and upon the pores and cavities of the
zeolities. Hence, they are shape-selective catalyst.

89. {b) Sulphur sol is a tvpe of multimolecular colloid as it
consists of particles containing a thousand or more of
84 sulphur molecules.

90. {d) Chemical formula of magnetite is Fes0, .

The IUPAC name is iron (I1, 111} oxide and common
chemical name is ferrons-ferric oxide.

91. jc) The overall reduction reaction of fused matrix is
241,05 + 3C— 44l + 3C0,

92, {a) Nickel on heating in a stream of carbon monoxide
forms a volatile complex, nickel tetracarbonyl.

n _ KAT[BY i 1=[1)"
2

330350 K
Ni+ 400 ——— [NilC0), |
Impuere: Valatile

93. {a) White phosphorus (P} with water do not produce
PH;, while with NaOH, CasF,; + HCl and
(CayP, + H O} it gives PH as follows -
P, + 3NaOH 4 3H,0— 3NaH,PO, + PH,
CayP; + 6HCl —s 3CaCl, + 2PH,
Ca,P, + 6H,0 —> 3Ca(OH), + 2PH,

94. {d) In oxides of halogen, the bonds are mainly covalent
due to small difference in electronegativity between
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the halogens and oxygen. The bond polarity, however,
increases as we move from F to 1.

The stability of oxides of iodine is greater than those of
chlorine, while bromine oxides are the least stable.
lodine-oxygen bond is stable due to greater polarity of
the bond, while the stability of the chlorine-oxygen
bond is due to multiple bond formation involving
d-orbitals of the chlorine atom. Bromine being in
between lacks both these characteristics. Thus, the
stability of oxides of halogens decreases in the
following order

I1>Cl=>Br>F

95. () Nitrogen does not show property of catenation.
Since, N—N single bond is very weak due to large
interelectronic repulsions between the lone pairs of
electrons present on the N-atoms of N—XN bond

having small bond length.
96. () Hybridisation = number of ¢ bond + lone pair +
coordinate bond
=5+1+0="6(sp’d?)
N
F
Distarted netahedral
or square pyranmidal
97. (d) Group 16 elements are called chalcogens.
- Sulphur belongs to chaleogen family.

95, (d) More number of oxidation state are exhibited by
the actinoids, than by lanthanoids. The main reason for
this is lesser energy difference between 5 { and
Gel-orhitals, than that between 4 f and 5d-orbitals.

{3} Outer electronic configuration of the element with
atomic number 24 is 3d° 45"

Number of unpaired electrons = 6

w=faln+2) BM = 66 + 2) = 15
= 6.928= 693 BM

{l1} The n-bonding type between metal and oxveen is
dr- pr bonding. (d-orbital of Mn and p-orbital of

100,

oxygen)
0
HI
i,
P
& o0
sptehnliridisation
(Betrabedral)
101. () The similarity in the size of ions of the elements

belonging to the same group of the second and third
transition series is due to the effect of lanthanoid
contraction. Thus, Zr'* and HF** has same size.

102. (d) For a 34 system, electrons will go into more stable

t5, orbitals and each electron going into a t5, orbital is
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stabilised by 0.4A e, 2 electrons will be stabilised
by 0.8A, or 8% 107'A

) 5 Ni = 3d 45>
4s

3d 4
Ldefnfe]t] L1

In [Ni{CO), |, CO is a strong field lizand which causes
pairing of electrons.

3 45 4p
[afnfofafa] [T~
P ErrCa—

s =l bridisation
{Tetrahedral)

In [Ni(CN)‘]:_, CN~ is a strong field lizand which
causes pairing of electrons.

A 4x 4p
DOODE RN
e

et hbrislisation
(Soquzre planar)

In[Ni€l;1*~, €I is a weak field ligand, so no pairing of
electrons takes place.

X 4z 4p
A KK K KD foe o
e

sp by bridisation
{Tetrabedral)

(&) The formula for sodium trioxalatoaluminate (I1) is
Nag[ANC,0,);]

{c) Octahedral complex of general formula
[ Mjgﬂﬂ]“i show optical isomerism. Trans form of

[M{AA)ya2]"F does not show optical isomerism due to

syrnmetry.
0K Pl
o= | e
FaooTogd | T sl
ﬁ./__} i 1(_ i (9
~( ax

cis-l-isomer .\iil-'ml cis-l-isomer
cis{Co{NH;), Cl,]" and trans{Co(NH,},Cl,]" do not
show optical isomerism due to symmetry.

{a) Freons are chlorofluorocarbons introduced into the
atmosphere from aerosol sprays and refrigerating
equipments. They have a very long life time and when
they reach stratosphere, they undergo photochemieal
decomposition and destroy ozone by the following
sequence of reactions.

CF,ClL, MscFer + ¢l

CFCl, -5 CFCh, + CF
Cr +0;—Clo" + 0,
Clo® +[0] — CI" + O,
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107. () Ethanol gives iodoform test to produce vellow ppt
as follows

CHCHOH + 415 + 3Na,CO;—— CHI,
Ethanal Todaform
(Yellow ppt.)

+ HCOONa + 5Nal + 2H,0 + 3C0,

108, (¢) Due to —I and —R-effects of —NO, group,

nitrebenzoic acids are stronger acids, than benzoic acid
Due to orthe-effect, o-nitrobenzoic acid is the strongest
acid.
In p-nitrobenzoic acid both —R-effect and —I-effect of
the —NO,; group increase the acidity, while in
menitrobenzoic  acid onlv  the weaker —I-effect
increases the acidity.

Hence, the order of acidic strength is
e-nitrobenzoic acid > p-nitrobenzoic acid
> m-nitrobenzoic acid > benzoic acid.
109. (o) Acid strength increases as the electronegativity of

halogen increases because the anion formed after HY
ion release, is stabilised by —[-effect.

The order of —I-effectis F>Cl> Br> L

2. Order of acidie strength is as follows :

FCH,COOH > CICHCOOH > BrCH,CO0H

{b) A mixture of methylamine (1° amine) and
dimethyvlamine (2* amine) can KOH be separated with
the help of CiH;S0 Cl and (Hinsberg's method).

Methylamine will form N-methvlbenzene -
sulphonamide, which is soluble in KOH.

Dimethyvlamine will form

N, N-dimethyvlbenzenesulphonamide which is

insoluble in KOH.

{e) Gabriel phthalimide synthesis is used for the

preparation of pure aliphatic and alky] primary amines.

112, {¢) Aniline is less basic than anmmonia and aliphatic
amines due to delocalisation of lone pair of electrons
on the benzene ring.

110

111

Mathematics
121. (I Since, ol A B) = 99
nl{Ax B)ni(Bx A))
=n{{Am B)x{BnA)
=n{AnB)-n{BrA)
=n{AnB)-u(An B)=99-99=(99)
122, {b) We have, f(x) = ¢* and g{1) = loge®
Now, f(z(x))= flloge*) = e = ¢*
and g f(x))=gle’)= ||:tge'rl =¢" loge=¢"
Hence, f(g{x))=g(f(x)).

123, (I Since, number of one-one onto lunctions from a set
Ahaving n elements to itsell is nl

113.

114.

115.
116,
117.

115.

¢ 1800-102-4109

Aliphatic amines are stronger bases, than ammonia due
to +1-effect of alkyl group. More the number of alkyl
groups stronger is the base.

Hence, basic strength will follow the following order
(C;H:),NH > C,H:NH, > NH; > C;H:NH,

{a) In RNA molecule, the base uracil (U} appears
opposite to base adenine (A), cvtosine (C) appears
opposite to guanine (G), adenine (A) appears opposite
to thymine (T) and guanine (G) appears opposite to
evtosine ().

The sequence of RNA is CGUALU.

() e-helix and f-pleated structures of proteins are
classified as secondary structure.

B Glveosidic linkages are present in carbohyvdrates.
{e) Clucose and ribose are monosaccharides.

{el) Nvlon-6, 6 is an example of step growth
polymerisation as monomers adipic acid and
hexamethvlenediamine are bifunetional and form bond
with the loss of simple molecules. The dimer formed

also contains two functional groups, thus undergoes a
series of condensations in a stepwise manner.
{a} Clycine and aminocaproie acid forms
nvlon-Z-nylon-6, which is a biodegradable polymer.
nHyN—CH,—COOH
Clyeine | 1 H,N—(CH,)-—COOH
Aminocaproic acid
l—{u—l}}[g_ﬂ

ﬁ—CHg—.\E H—(l.'l',—{CHg_jg—-—N H)~
0] (8] n

Nylon-2-nvlon-6
{Bindegradable)

119. {¢) Detergents can be made hiodegradable and

pollution free by using unbranched hvdrocarbon chain.

120, {b)Sodium rosinate is generally added in soap because

124,
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it produces rich lather.

{e) Let M, P and € be the set of students who opted
Mathematics, Physics and Chemistry respectivelv.
Then, n(M} = 100, n( P) = 70, n{C) = 40
nlM A P) =30, (MAC) = 25 n(PMC)= 23 .
WM P C)=18
Number of students who opted Mathematics alone
=M P’ nC’)
=M n(PuC))
=n(M)—n{M N (PuUC))
=nfM)—n{{M n P)u{MnC))
=n(M)—alMAP)— oM O+ alM P 0l
=100—-30- 258+ 18= 60
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125, (¢} n( A) = 4 (given)
= Total number of subsets of A= 2' =16
< Number of proper subsets=16 — 1 =15
126. (d) We have, tan(x + y) = 33
tan x + tany
1 —tanx tany
i< 3+ tany
l—3tany
=3+ tany =33 — Y9tany
= 100 tan y = 30

=33

=33 [-x=tan ' 3=tanx = 3]

=$I.E.I'ly=—r:-]—v
10
4 3
=y =tan" —
4 10

127. (&) We have, cot™{21) + cot (13} + cot™!(— 8)

= tan‘l(;—l] + hn_l(%]+ cot (- 8)

1,10)
= tan" —ZILIBI—J'P mt_'{—ﬂ}
l-—x—
21 13
= tmi_l[%] +(n—cot™'8)

[ ent™{—x)= m—cot™ x]

= tan_l[ls] —cot™ '8+

= tan‘l[la] - t.au"[lﬁ] +E=m
4

O (I GVSN O U
'm[z - [Fa 2 542 1?]]
= cot [::m_j 5_.52%1'-.7] [" t‘an[% = 1] = cot x]
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129.

130.

131.

132.

133.
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(b} With the help of group of cot r, we know that

Whenxe |0, E-I'...l'[l'l. 3;“1 then cotx = 0
2] 2 [

| cot x| = cot x +

sin x
1 1
= cotx = ooty + — = —— =1}
siny sinx
=5 Nosolution exist. i

When re [%, J'l'.] u [—E-'-E—, i’.t} then cotr < 0

| cot x| = cot x + —
sin x

1
— oty = coty + ——

sinx
== — 2cotx = L
sinx
-1 2n .
=5 COST=—=3x=— i1}
2 3
- From Eqgs. (i) and {ii), only one solution exists.
inx — sin 3x
) Sinx —sin
¢ } sinx — msE x
r—3x 4+ 3x
2si i
_ “[ 2 ]‘“’[ 2 ]
—(eos®x —sin” x)
- 2co.q2xsin{—r}= —2sinx cos 2 = Dein
— cos 2x — ons 2¢
(h) cosec Afsin B cos C + cos BsinC)
= cosec Asin{B+C)
= cosec Asin{1580° — A)
[~ A, Band C are angles of a triangle]
= —1 sim A = ].
sin A
b/
¢) Let =z = isin—
L 19

n
z =1+ isin—
or mnig
Let amplitude of z be 8, then
. W
sin—
b
sinfl = 19 = ['—'sinﬂ: —
+h
l:li+{=si|:|1 '— % J
19
s B
sin—
orsinfl = 19—1=>B—£
. W 2
sin—
19

{a) To form a triangle, 3 line segments are needed.

We can choose 3 line segment from 5 line segments in
*C5 ways. We know that in a triangle, sum of two sides
is always greater than third side.

20
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So, line segments of length (2, 3, 5), (2, 3, 6) and (2, 4, 6)
do not form any triangle.

= Total number of triangles formed = *C; — 3.

134. (B) Since, the number is to be greater than 1000000 it
must be of seven digits and should begin with either 2

or3or 4
Number of numbers formed = ;:: ?]: =
135. (d) We have,
1 {{1 +m]7_(1_ml7}
(3 +1) 2 2

=m{{1 + 1)) =01 —1,If3:+1]|}7}

i)
Now, (1 +4f3xr+1) —(1—of8xr +1)7

—[7Cy— "Cf3x + 1 + Cal{f3x + 1))
w— O fAr + 1))
=970 (Br+1) + Cy(4Br + 1)}
+ 705 (\Br+ 17 + TCo(Br + 1)7]
=2 3x + 1 x[7+35(3x + 1)
+21(3x + 1% + (32 + 1)F]

Now, putting above value in Eq. (i), so the given
expression becomes

%[4“ 105x +21(3x + 17 +(3x + 1)7]

So, degree of ¥ in given expression is 3.
136. {d) We have, (1 + px)®
T ="CA" (pa) =T, ="Cp”
Coefficient of x" = "C p"

Now, coefficientof v ="Cp=8 (putr =1)
= np =8 L 1]
Also, coefficient ofx® = "Cop® = 24 (putr =2

wlT_l)p! =324

@E]_:m (from Eq. (i)
=5 %=M=&4{n—l)=3n=&n=4

From Eq. (i), we getp=2
137. (b) We have,
11° +12% +13% + .+ 20°
P+ 4+ 100 + 118 412 + L+ 20%)
—(*+2+..+10%
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= x(20)% — E(10)?
= 2
” [2[!(22+]}] _{i(](l{;+ 1}]

=(10 % 213 — (5 = 11)7 = (210 — 53)(210 + 53)
=155 % 265 = 41075 =5 % 8215

135, {d) We have, BE and AD are the medians. So, E and I
are the mid-peints of AC and BC respectively.

Al0.b)
B(0.0) D Cla.o
o Coordinates of E = [E, E)
22
and coordinates of D = (% 0]
b

Now, slope of median BE =m; = —
a

Also, slope of median AD = m, = ﬁ
P

Now, my and m; are perpendicular if mym, =—1
ﬁ'r—}x@=—]=59b! sa®=a=+-2b
a a
139, (&} Given, equation of lines are
il i
a b
and Zedsl (i)
b a
= b + ay = ab <o (i)
and ax + by = ab woe (iV)
Solving Eqs. (iii) and (iv), we get
(P=B=d Dt i) ==
a+h
Substituting the value of y in Eq. (iii), we get
2
b:+a[ ob ]=ah:ﬂn:=ab— L
a+h a+h
== Iﬂ = i =Xx= _ﬂ'ni:i‘"
a+b a+b
- Point of intersection is ab ; ab &
a+b a+bh
Since, equation of the line passing through origin is
y=mx
2 When it passes thrnugh[ 8 g s }ﬂwnw get
a+h a+b
m=1

Hence, required equation of line sy — x = 0.
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140. (b) Since, straight line meets the coordinate axes at A
i

and B, so equation of line intercept form isZ 4+ 3 =1
a

Let & represents the centroid of AOAB. Given that

C=(L2).
(0.0) B
G2
[8] A
0,00 {2.0)
;IEMmﬁG(0+;+{D+2+h]ﬂL% (given)

=E21 :}ﬂ:ﬂ_-i—):?.:f!bﬁﬁ
3 3
Henee, required equation of line is
.y
—+==l=+y=6
3 6 v

141. {a) Let DR's of line are< a, b, ¢ >, then
2a—3b+e=0 and a+2h—2c=0

a L e a b e

6-2 1+4 443 4 5 7T
DR’s of line are <4, 3, T>.

142. {a) Let the line makes an angle x with positive
direction of Z-axis. Then, we have

cos 45° + cos 60° + cosTx =1

=

(&) @)+~
=5 — | +|=]| +toosx=1
2 2
= cu:i.t=1—a14—]—
2 4
2 1 1
== COs X =—=30051=—
4 2

Neglecting cos x = :—2}-—, hecause line is in l-octant)

= x = G0
-3 y—-8 z—-3
143 (@) L, - 2= = =
) Ly = -~ .
*+3 y+7 =z-—6
L ="5""3
Shortest distance between two lines
Tz — X Ha—Hl Za—3
a4 Iy 51
iy I, Ca

(Bicq by} +(cyay = c3,)° +(ayhy = agh,
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144.

145.

146.
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e e
3 =3 1
i3 2 4
(-4 - 27 +(-3-12) +(6-3)°

2 On expanding the
J(_ 6 +(=15) + (3)° determinant along C .

_H6-3)—1(-12—45) + 46+ 45)
36 +225+9

_9+57+204 _ 270 Jﬁ*—&ﬁ

JETI] - JE?I] -
{a) We have, lim (Jo®c® + bx + x — ax)
I =%

[22
l,'\l'ﬂzxz+.i'n'+x—nr}>c{ it +bx+x+ﬂx}}

{Jﬂzrz+ bx + x + ax)

= lim
T—4 e

{a®x® + br 4+ x)—a’x?

= lim
T { g - b 1 }
x ..Ja +—+—+a
r ox
- lim b+ 1x _bh+1
I —% oo

{Jg IJ‘ 1 } i 2a
4,07 +—=+=+ua
X x

(e} We have, y =|cos x| + |sin x|
At x= %, cos 1 is negative and sin x is positive.
y=—rcosx +siny

s T
= — =siny + cosx
dx

- ey ) M 3
oy = gin| — | + cos| —
dx =23 3

3
Rl
g 2 2

{d) We have, slant height of cone (I} = T cm
= F=h*+s2 o i)
= =742 [when h = 4 cm]
=% rr=33
= r=+33 em
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Now, differentiating Eq. (i) w.r.t. [, we get

ﬂ=glﬁ+ﬁ"£
dt dt
=t de B (ii)
dt o odt
Volume of the cone, V = %:I'I:ri."l
dv 1 [..dr adh]
— = . o P
di 3 di ot
dv 11 .(=h dh) K adhl i3
:F-EE Er.i':[ = E—]+r -dTJ (from Eq. (ii))
av 1 [ sdh ol
Y e e o ik
dt 3" ar
ﬂ:l—ﬂdh[ :?.Flz+r!]
di 3
[4v] 1 e 2
=2 S 03[ —2x 42+ (330
[arl,_, "3 ‘-'
r T
=—-1 = f
lﬂ[] cofsec

147. () Let ABbe the ladder of length 5 m.

We are given, %:.Enﬁs,ec

'}
100

L

]

In AABC,
AB® = AC? + BC*
= (57 =+ +h* i)
Differentiating Eq. (i) w.r.t. £, we get
0= i'.tﬁ + 2h ﬁ
dt

dt

weg I, R (ii)

dt ~ h odt
Now, from Eq. (i), whenx =4

h*=25-16
= hi=9=h=3m

3 [dh] —4 -5

F E f|—f=— X 2= —
rom Eq. (i), we ge Lffrj = 5

= The negative sign shows the height decreases and

decreasing rate is % mfsec.
148, (b) We have, = dax oo i)
and ay = 2t 1]

149.
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Solving Eqs. (i) and {ii), we get
x=gand y=2a
Differentiating Eq. (i) w.r.t. x, we get
dy
2y —=—=da
Ve

fd_yi _ da _

Laxl, o)~ X2a)

=5 =1

Now, differentiating Eq. (i) w.r.t. x, we get
dy di-l _da

== 4_\::5‘[ S —=d
X

Now,

2y O

=¥ my; =4
-~ Angle between curves is equal to angle between their
tangents.

My iy | e 4-1
1+ mym, 1+4 (1)

= tanf =Eﬁﬂ =-ti;|.l‘l_l[§]

{h) Let AABC be an isosceles triangle inseribed in the
2

tan @

i

ellipse Eedie,
a b

Let coordinate of A be (a, 0).
Area of MABC, A= E}-x AD = BC

=%X[a+x}>iﬂy=y{ﬂ+:{}

an

= hi[l -

2

{a +x]=£ a® — 17 (a+x)
i ﬂ

s

9%
NN
T

(<)

0)

[ . 1
= %:El{u+x}%xﬁ+ﬁui—xil

. I_Jlr—_t{a +x}+{a® - 3:3}}

T
F‘utﬂ:ﬂ
dx
= Mt rar—a’ =0

= 2+ dm—ar—a=0
= (Zx—afx+a)=0

d
= x=—.—a
2
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. d~A @
51nne,F< 0, for x =%

Ma:umumm-—jl—- a+ g] a? —i
a 2 4
_b 3 3u_3J§d}s( it
S RNy =Ty i
150. (1) We have, f{x+y)= f(x) fly)
Puttingx =gy =10
= f(0+0)=£(0) f(0)
= Foy=[f (o)
= floy=1
Now, f(5) = lim M
= Jim, IISU{M f3) _ m, f(5 )[ﬂhn—l}
=f{5}JE1"[M] [~ floy=1]

=2x f0)=2x3=6

151 (d) We have f(x) = log . (logx)

> f()=3log,logal

= =g ileeted,

{..— log b= %lng, f}]

{'.' log, b= 1ngﬁ)
loga

1031!)““‘15(103{1}}] log(logx) --1051
(logx)®

=%

= J'—

r

|ag|{1} = —{]ﬂgﬂngx} ]
logx x

|
l (logx)” J
M

]ng{lng{x}ﬂ

Tle v

EC
i lrl—loging{_tﬂ

R

lrl—lug]ng{fﬂ#lrl—tﬂ#l

2] dloge) 2| e J e

152. (B) f(x) = log(sin{x}) is continuous i ml— _“]

= f'le)=

differentiable in [%, 5?] as its derivative

)= _Lcnsr = cotx
sin x

ron ) o))
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153.

« (o) Letl =

e e

Now, according to Lagrange’s mean value theorem,

: ; n 3R
there exists a point c & T a—ﬁ-— such that

)3
f{fl--{[—[ij_——-—iﬁ—lﬂmxmn ﬂr_‘=_;-

G 6

1
fe) Let I= J{r‘nmsx +&" ey
|
1 1
= I=J-_tﬂnmrdr+je'¢it
-1 -1
Since, fix) = 2™ cosx is an odd function.

e j-f{ 1) dx = 0if f{x)is odd function}

1
So, I=0+[e ]y =e—=
e

rsin™ x
___d,- i
Lsin® x + cos™ x )
{m—x)sin™(m—x)
I=
- Isiu!"(ﬂ—x}+eosz"{f:—r:l
J-I{lt x)sin™ x e (i)
45in® x + cos™ ¥
Addngqs (i) and {ii), we get

2n

A= j!‘“‘—"dt .. (i)
s1n".1:+ms x
In
T
o S x+ cos™x
IL I
= ;.-21' ,_.._’.‘.‘E__‘_Z__dx - (iv)
sin” x+oos X
- sin™ %—x]
= =2 dx
ﬂs&n“[£—x]+ms [——.‘r]
2
e cos™ x
=aj T S e (V)

3 cos™ x +s5in ™y
Adding Eqs. (iv) and (v}, we get

n/z
21, -2_[1.& 2 X _n
2

=% I = fad
2
Substituting the value of I; in Eq. (iii), we get
2

21:(::)[%] =1="
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155. (B) Let
1
I= de=[1- 25" ldv
'[x3+x j[ r+.1:)
x+1 r+1
= |1dx - de=x— dr (i
'[ '[r(x 241) ‘I-.t{:2+l] o
x+1 _ A Bx+C
Now, —+
Tafa? +l) EEE |
(By using partial fractions)

=x+1=A+1)+(Bx+C)x
—x+l=(A+ B’ +Cr+ A

Comparing coefficients of ¥*, x and eonstant, we get
A+B=0C=1A=1=B=-1
o From Eq. (i), we get

TR L R

o +1
=r—1 = dy + —
S Jx . '[r +1
=:—ingr—bn_1.r+?£lug[r!+l}+c
156. (c) LHS:J’&
tan 2v — cot 2¢
2
=I 2e0s” 4x dx
sin® 2¢ — cos® 2x
sin 2y cos 2y
[7 cos2x = 2eas?v—1]
j-cns 41{2ﬂuﬂ:m321}
(cos™ 2 —sin® 2x)
__Ic{)s 2 4w wsin 4x
cos 4y
[ sin 2x = 25in ¥eos 2]
—_~—£Iﬂs:in4_tms-l.:dr
2
=—1§J-5fna\1'lix =%X ms&r+
MNow, — +e=acoshx+ ¢
1
a=—
16
157. {d) We have,
xf2
J:_ﬂ!nx}d‘r A_[f(smr}zﬁ
Let I= J-r-f(siur] ddx ... (i)
0
= 1= [(r = x) flsin(r —x))dx
il
= I=J-{rr.—r}f{sinr'_idt ... (i)
0
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Adding Eqs. (i} and (i), we get
A= rtIf{sin.r}d: =1 =%£f{sin:}dr

w2

= I--—xﬂ_l-_f{ﬂnx}lir
2
=4 I=nlf{5inr}c&

s On comparing, we get A==

155. {d) x==2 ¥ x=1

1"‘?

1.

i

I
1

Required area = I:Iil;xs Jl:| + {:3 dx
o7
s

159. {a) We have, y* = 4x
Differentiating w.r.t. x, we get

1 1 17 i
+|—] =—+—=—sq unilts
4 " 4 4 4

dy dy' 2
=4=
E’J dr
[ﬁ] -
dx wy 2
X
\ 1.2) y'=dx
X X

I x+y=3
¥
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Equation of normal to the curve at (1, 2) is
1 1
y—uﬁm{x—x.) = (y-9=—tx-1)

Y

dx
=S y—2=—x+1=r+y=3
The line x + y = 3 meets the X-axisatx =3

2. Required area = j-‘u’;dt + TI:B —x) dx
o

1
N El O DO
B2
LTI P 1l_4.(2_8
4 4 4 10 .
—51‘5-5‘!'2-?5(}““1"5

160. {a) sinx and cos x intersects each other at [E, 1 ]
TR

¥
£, 1
(+ %)

1 y=cosx
2 2n

¥ ol Al
y=sinx
v

id

i
. Required area = j cos x dx — jsin:d_r
0 o

=[sinalt’'* —[- cosx]5 "

1 [-1 2
=E_{E+1]=E_l=ﬁ_l

161. {c) Intersecting points of y* = 9x and y = 3 is (0, 0)

and (1, 3).
Y
Y=t
13
P
00 %
o
'3‘.9
-
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1
= Required area = I[ﬁ— 3x) dx
o

=3[(Jx—x)dr = a[xm <

3/2 EE
=3(E—l)=3{l]=£sq unit
3 £ 6] 2
162. (1) We have, I]ugr dx
1
d
= e — || —1 ldy | dx
I]ng:rj I 'Il-[dt ung ]
= llogs-xl; — [ 2. x dx
o ]

=[ek)ge—l]ug{1}]—jld:
1

=¢e—[zli=e—[e—-1]=1
163. {a) Given, equation of parabola is ¢° = 4ax iy
Differentiating Eq. (i) w.r.t x, we get
2@% =4a
dy _2a iy
dr  y T 2.de
Substituting the value of a in Eq. {i), we get

-

yz=4-£—£f-£_f
2 dx
ol [
=5 tomy o B Y
e
dy y+xtang-
164. () We hwe,E=_I sl
x

Civen, differential equation is in homogeneouns form.

. Put y = vx in Eq. (i}, we get

1 de = e

v x

Taking integration on both sides, we get
log(sine) = logx + loge

sino

de
t+r—=r+tanc =
dx

= log

=loge =sin £]= re
x x

165. (b) Given, differential equation is
dy ' ,
oyg'x) = glx)-
=t E W =e)-g'ta)
This is in the form of linear differential equation.
So. IF= 80 _ o)
Required solution is

gt = Ig{r} g (x) ey + ¢

Put  glx)=t=g'(xpdr =dt
e = Ife'dt +e"
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o

= e oo — et 4o
= et = (gla) — et 4 o
or (y— glx) + e = ¢
Taking log on both sides, we get
gla)+log(l + y—glx)l=¢
Where, ¢=loge’
&) _(dy) _ s
166. {a) Given, differential equation is [F] —[—] =y
So, Order = 2and Degree=2
oo Order x Degree=2x2=4
167. (¢) Leta=1i— jand b=1— 2j
The required vector is along the vector
ax(axb)=(a-bja—{a-a)b
=a(i—j—-2(i-2j)
=3i-3j-2i+4j=i+]
HE"I'I.CE requi.red vectors are given by

168. {a) According to the question,
a-(b+c)=0,b{c+aj=0,c-(a+b)y=0

= a-b+a-c=0 i)
b-e+b-a=0 .. i)
c-a+c-b=0 ... (i)

Adding Eqs. (i), (ii) and (iii), we get
Ha.b+b.c+caj=0
Now,|]a+b+d*

=laf +|* +|d* +2{a-b+b-c+c-a)
=|a]® +|bl* +|cf® [using Eq. (iv)]

169. (g} We have, BA=B
=(BA)B= BE= B{AB)= B
=BA=B"=B=F

+2 x+3 x+2a

+3 r+4 x+2h

< Aiv)

170. (a) Let A =
+4 x+5 x+Ze

Applving R; — 2R,, we get

*+2 x»+3 x+2a
A.:%ihwﬁ Qe+ 8 2+ 4b
r+4 x+5 4+
Applving B, — R, — (B, + R;). we get
r+2 r+3 x4+ 2
.’_‘.=l 1] 0 —{2a + 2¢)
211--1 x+5 x+2e

171.

172,

173.

174.

175.
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+2 x+3 x+2q

a=1lo o 0 ["rﬂ;_,;}f:fi'ﬂﬂ
+4 »+5 r+2
= A=10
[a 0 0]
fCJSince,A=1{} f l]‘
0 0 a
3

=|A=a-a-a=a
Using formula|adj A] = | A" ™Y, we get
df_'t{ad.j A:l = {a:hllﬂu—] ={H3}3 =EIE
{c) We have,A:[l 0l
1 1]
A3=A_A=h olft o] _[ o
11l 172 1]
Boataft ol ol 1ol
l2 1t 1|75 1]
Similarly, A® -[l ol
Now, A® = aA + bl
rl 0] 1 0] 1 0
=a +h
ls 17 1o
::.rl I]]__]—rr+h 0 ]
|_8 1 -+_ a a+bh
sa=8anda+hb=1
=h=1-8=-7
{b) Let E,, E, and E_be the the events such that
drawn ball is white, blue and black respectively.
The required probability
= *RI(E,)NE)PE), + *BP(E;) P(E;)P(E,;)
+ SEHES.:'P‘:E:!}P{E:."
3 2. 1.7 3 2 6 4 3 5
SIX—K—H—F IR —H M=+ IH—K—%—
9 8 7 9 8 7 9 8 7

_gll4+36+60]_ 3x110 _55
|_9xﬂx7 9x8x7 &

{c) 6 bovs and 6 girls sit in a row in 12! ways. Number
of ways when all six girls sit together= 7! x 6!
Tlxa! 1

12! 132
{¢) Total number of outcomes = 6 x 6 x 6= 216

When sum of numbers is 5, then outcomes are (1, 1,

301 2,2),(1, 3, 10,42, 1. 2),(2, 2, T)and (3, 1, 1).
; ity =2 = L
Required probability = T

Required probability =
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176. (¢} Total number of balls = 9 25 EE_ alat® + 3t + ¢)—[(at) + b* +2m h]
Probability of drawn two white balls dt? 5t
3.8 1 [using Eq. (i)]
978 12 :d_z.‘i_d!ti+9ab!+tm—a2i‘3—b!—2afb
177. {b) Given, inequality is dt §
fix {l::. 12¢ a ::.d_gSLaE—b“
dr—1 2 4x—1 - $
12¢ Sr+1 : ds) 1
—1=0 ] ion = | =—— o =
= i = e l{ (i) = Acceleration [n’tﬂ] o

For above inequality Eq. (i), we have two cases either

Case I fir+1> 0dx—1<0 179. {d) Datais 6, 7, 10, 12, 13, 4,8, 12

Here.n=8
Casell 8v+1<0 4x—-1=0 - Mean
me&;emwegﬂ”—_;‘“% _6+7+10+12+13+4+8+12
8
: EXs 2 72
- IE[ 3,4] ... (i) _?,Q
From Case (I1T), v < % x> %. both of which can not be Now, variance = -li-Erf —(z)°
n
true. _1 a 2 a 2 2
. Eq. (ii) represent the solution set of given inequality. 'Eﬂﬁ] T () AR
175. {d) We have, ¥ =at® + 2t + ¢ i) +(4)7 + (87 +(12)°]—51
Differentiating Eq. (i) w.r.t ¢, we get _ l[ 723] — §1 = 90.25 — 81 = 925
2525 _out + 91 3
di 180. (h) We have, {x + iy){1 — 25} =1 +i
d5 fat+h " _
:‘-‘*E= 3 - (if) = (x+ig)ll —2i)=1+i
Differentiating Eq. (i} w.r.t. f, we get = (r—1) “].-'-_I-E:j ]
d ds = —iy=
g5 Sglat+h)—(at +b) = e
4 § 155 x_l_y._[1+i)_l—|'
I aS—(aHb}@ 132i) 1-2i
= =3 = : [using Eq. (ii}] = . ll__ﬂll.
::“r.ﬁg_ as® —(at +b)*
dt* s
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