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PART - | (PHYSICS) 6.

1. A straight wire carrying current i is turned into a
circular loop. If the magnitude of magnetic
moment associated with it in MEKS unit is M, the
length of wire will be

4n by [4T
@ ®) =

4mi Mn
© \w @5

2. The ratio of the amounts of heat developed in
the four arms of a balance Wheatstone bridge,

when the arms have resistances P=1000,

Q=100, R=300£2 and 5=30 {2 respectivelyis
(a) 3:30:1:10 (b) 30:3:10:1
{c) 30:10:1:3 (dy 30:1:3:10

3. Anelectric kettle takes 4 A current at 220V. How
much time will it take to boil 1 kg of water from
temperature 20 °C ? The temperature of boiling

water is 100°C.
{a) 12.6min (b) 42min
(c) 63mmn (d) B4min

4. Magnetic field at the centre of a circular loop of

area A is B. The magnetic moment of the loop will g,

be
BA2 ) BA3/2
a
(a) Hon (b) Hom
RBA3/2 JBAY2
(c) FSIE (d) IE

5. In Young's double slit experiment, the spacing
between the slits is 4 and wavelength of light

used is 6000 A. Ifthe angular width of a fringe ¢,

formed on a distance screen is 1°, then value of d
is

(a) lmm
{c) 0.03mm

(b) 005mm
(d) 001 mm

An electric dipole consists of two opposite
charges of magnitude g =1 10~ C separated by
2.0cm. The dipole is placed in an external field of
1105 NC-!. What maximum torque does the field

exert on the dipole? How much work must an
external agent do to turn the dipole end to end,
starting from position of alignment (8 =0%)7

(@) 4.4x10°N-m,3.2x107"]

(b) =2 10°N-m,—4=10°]

(c) 4x10°N-m,2x1073]

(d) 2x103N-m,4x107]

The electron of hydrogen atom is considered to

be revolving round a proton in circular orbit of

radius h?/me? with velocity e?/h, where h=# /2x.
The current i is

@ 4n’me’ ) 4n’me’
a
" n
&htzmza1 [d 4n2m2e5
o) —————— v
(c) P ) P

In a double slit experiment, 5 dark fringe is
formed opposite to one of the slits, the
wavelength of light is

d’ d?
(a) D (b) D
d? d?
(©) 15D (d) D

Which of the following rays is emitted by a

human body?
(a) X-rays (b) UV rays

(c) Visiblerays (d) IR rays
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10. A proton of mass 1.67 x 1027kg enters auniform  15.
magnetic field 1T of at point A shown in figure
with a speed of 107 ms™.
> X X X
45° B
A X X X
Cx > > X
[{
> = X X

The magnetic field is directed normal to the plane
of paper downwards. The proton emerges out of
the magnetic field at point C, then the distance
AC and the value of angle g will respectively be
(@) 0.7 m,45¢ (b) 0.7m,90°
(© 0.4 m,90° (d) 0.14m,45¢

11. A neutral water molecule (H,0) in its vapour state
has an electric dipole moment of magnitude
6.4>10-0C-m. How far apart are the molecules
centres of positive and negative charges?
(a) 4m (b) 4mm
(c) 4Mm (d) 4pm

12. Figure shows a straight wire length / carrying
current i. The magnitude of magnetic field
produced by the current at point P is

b op
(14 18.
*ﬁllui Mot
(a) - (b) anl
V2 L
© g @ > om

13. Zener diode is used for

(a) producing oscillations in an oscillator

(b) amplification

(c) stabilisation

(d) rectification

Two light sources are said to be coherent if they
are obtained from

(a) two independent point sources emitting
light of the same wavelength

a single point source

a wide source

two ordinary bulbs emitting light of
different wavelengths

14.

(b)
(€)
(d)

16.

17.

19.

20.

A small coil is introduced between the poles of
an electromagnet so that its axis coincides with
the magnetic field direction. The number of turns
is n and the cross-sectional area of the coil is A.
When the coil turns through 180° about its
diameter, the charge flowing through the coil is
(). The total resistance of the circuit is R. What is
the magnitude of the magnetic induction?

QR 2QR
@ = ®
Qn QR
© ZRa @ A
The attenuation in optical fibre is mainly due to
(a) absorption (b) scattering
(c) mneither absorption nor scattering
(d) Both (a) and (b)

An arc of radius r carries charge. The linear
density of charge 1s 3. and the arc subtends an

T
angle 3 at the centre. What is electric potential

at the centre?

A A
@ o ® o
A i
(c) E (d) 165,

Sinusoidal carrier voltage of frequency 1.5 MHz
and amplitude 50 V is amplitude modulated by
sinusoidal voltage of frequency 10 kHz producing
50% modulation. The lower and upper side-band
frequencies in kHz are
(a) 1490,1510

1 1
© 1490 1510 ( 1510 1490

50 and 100 () resistors are connected in series.
This connection is connected with a battery of
2.4 V. When a voltmeter of 100 ) resistance is
connected across 100¢) resistor. then the
reading of the voltmeter will be

(a) L6V (b) LOV

(©) 12V (d) 20V

In space charge limited region, the plate current
in a diode is 10 mA for plate voltage 150V. Ifthe
plate voltagte is increased to 600V, then the plate
current will be
(a) 10mA
(c) S0mA

(b) 1510, 1490

(b) 40mA
(d) 160mA
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21.

22,

13.

24,

25,

26.

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696

Light of wavelength A strikes a photo-sensitive
surface and electrons are gjected with kinetic
energy E. If the kinetic energy is to be increased
to 2E, the wavelength must be changed to '
wher

arot
2

(a) (b) n=21

()

The maximum velocity of electrons emitted from
a metal surface i1s v, when frequency of light
falling on it is £ The maximum velocity when

A
Eﬂ'ﬂt d 3>

frequency becomes 41 is
(a) 2v (by >2v
(c) =<2v (d) between 2v and 4v

The collector plate in an experiment on

photoelectric effect is kept vertically above the

emitter plate. Light source is put on and a

saturation photo-current is recorded. An electric

field is switched on which has a vertically

downward direction, then

(a) the photo-current will increase

(b) the kinetic energy of the electrons will
increase

(c) the stopping potential will decrease

(d) the threshold wavelength will increase

A cylindrical conductor of radius R carries a

current i. The value of magnetic field at a point

R
which is ? distance inside from the surface is

10T. The value of magnetic field at point which
is 4R distance outside from the surface

4 8
@ 3T ® 3T

40 80
© FT @ 3T

The power of a thin convex lens (;n = 1.5) is
5.0 D. When it is placed in a liquid of Tefractive
index n,, then it behaves as a concave lens of
focal length 100cm. The refractive index of the

liquid _n,will be
@ 53 (b) 4/3
(c) .Jj (dy 5/4

Find the value of magnetic field between plates
of capacitor at a distance lm from centre, where
electric field varies by 10'% V/m per second.

(a) 5.56x10°°T (b) 5.56x10°T

(© 556puT (d) 555T

17.

28.

29,

30.

31

32

Using an AC voltmeter the potential difference
in the electrical line in a house isread to be 234V.
If line frequency is known to be 50 cycles/s, the
equation for the line voltage is

(a) V=165sin (100 xt)

(b) V=33Isin(100 nt)

(€) V=220sin (100 1)

(d) V=440sin (100 1)

There are a 25W —220 V bulband a 100W-220V
line. Which eletric bulb will glow more brightly?

(a) 25W bulb

(b) 100W bulb

{c) Both will have equal incadescene

(d) Neither 25 W nor 100 W bulb will give light

Silver has a work function of 4.7 eV. When
ultraviolet light of wavelength 100 nm is incident
upon it , potential of 7.7 V is required to stop
photoelectrons from reaching the collector plate.
The potential required to stop electrons when
light of wavelength 200 nm is incident upon silver
is

@ 15V (b) 185V

(€ 195V (d) 237V

Two particles X and Y having equal charges, after
being accelerated through the same potential
difference, enter a region of uniform magnetic
field and describe circular paths of radii R, and
R,. Respectively. The ratio of masses of X and Y
is

@ R/R,)” () (RyR))

(© (R/RF (d) (RyRy)

According to the Bohr's theory of hydrogen
atom, the speed of the electron, energy and the
radius of its orbit vary with the principal quantum
number n, respectively, as

n
In the h;dmgm atom, the electron is making
6.6 % 10" rps. Ifthe radius of orbit is 0.53 = 10~ m,
then magnetic field produced at the centre of
the orbit is

(a) 140T
(c) 14T

(b) 12.5T
(d) 0.14T




33.

34,

35.

36.

37.

38.

Two identical light sources §, and S, emit light
of same wavelength ) . These light rays will
exhibit interference if

(a) their phase differences remain constant
(b) their phases are distributed randomly
(c) their light intensities remain constant
(d) their light intensities change randomly

In Meter bridge or Wheatstone bridge for
measurement of resistance, the known and the
unknown resistances are interchanged. The error
so removed is

(a) end correction

(b) index error

(c) due to temperature effect

(d) random error

A fish, looking up through the water, sees the
outside world contained in a circular horizon. If
the refractive index of water is 4/3 and the fish is
12cm below the surface of water, the radius of
the circle in centimetre 1s

12x3

(a) 5 (b) 12x3x_f5
12x3 '

(c) (d) 12)(3:(«,}’?

J7
Radio waves diffract around building althrough
light waves do not. The reason is that radio waves
(a) travel with speed larger thanc

(b) have much larger wavelength then light
(c) carrynews

(d) are not electromagnetic waves

In the Bohr model of a hydrogen atom, the
centripetal force is furnished by the coulomb
attraction between the proton and the electron.
If a;, is the radius of the ground state orbit, m is
the mass and e is charge on the electron and ; is
the vacuum permittivity, the speed of the electron
is

@ 0

e
b
€ 4 Hnanaum

(c) m (d) -

A potential difference of 2V is applied between
the opposite faces of a Ge crystal plate of area
1 cm? and thickness 0.5 mm. If the concentration
ofelectrons in Ge is 2x10'%/m? and mobilities of
electrons and holes are 0.36 m*V-'s! and 0.14
m2V-1s"! respectively, then the current flowing
through the plate will be

@@ 025A (b) 045A

(©) 056A (d) 0.64A

39.

40.

An AM wave has 1800 W of total power content.
For 100% modulation the carrier should have
power content equal to

(@) 1000W (b) 1200 W

(©) 1500W (d) 1600W

Two light rays having the same wavelength } in
vacuum are in phase initially. Then the first ray
travels a path /, through a medium of refractive
index n, while the second ray travels a path of
length /, through a medium of refractive index
.. The two waves are then combined to observe
interference. The phase difference between the

two waves 1s
n
(la=h)

@ 3

(=

2
Tn{"]'fz —ny; )

nfh _bH
A m iy

(b)

:‘_.|h.:-

(c) (mb-mh) (d)

PART - Il (CHEMISTRY)

41.

42,

43.

44.

The correct formula of the complex
tetraammineaquachlorocobalt (IIT) chloride is

(@ [C(H,0)(NH,), Co] Cl
(b) [CoCI(H,0)(NH;),]Cl
(©) [Co(NH,),(H,0)CICl
(d) [CoCl(H,0)(NH,),]Cl,

The equivalent conductance at infinite dilution
of a weak acid such as HF

(a) can be determined by extrapolation of
measurements on dilute solutions of HCI,
HBr and HI

(b) canbe determined by measurement on very
dilute HF solutions

(c) can best be determined from measurements
on dilute solutions of NaF, NaCl and HCl

(d) 1san undefined quantity

CoHgl—2e % c“éli »Y SN 7
A H,0

The product "A' 1s

(a) succinic acid (b) melonic acid

{c) oxalicacid (d) maleic acid

For a reaction of type A + B — products, it 1s
observed that doubling concentration of A
causes the reaction rate to be four times as great,
but doubling amount of B does not affect the
rate. The unit of rate constant is

(a) s~! {(b) s~! mol L-!

() s!'mol"'L (d) ss~! mol2 L2
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

A chemical reaction was carried out at 320 K and
300 K. The rate constants were found to be k,
and k, respectively. Then

@ k,=dk (b) k,=2k,

() k,=025k, (d) k,=05k,
The formula of ethyl carbinol is

(a) CH,0H (b) CH,CH,OH

(c) CH,CH,CH,OH (d) (CH,),COH

Which of the following gives red colour in Victor
Meyer's test?

{a) n-propylalcohol (b) Isopropyl alcohol
(c) tert-butyl alcohol (d) sec-butyl alcohol
Enthalpy of a compound is equal to its

{a) heat of combustion(b) heat of formation
(c) heatofreaction (d) heat of solution
For which one of the following reactions will there
be a positive AS?

(@ Hy0 (2)—H,0()

(b)
(c) CaCO3(s)——Ca0(s)+C0Ox(g)

(d) Nalg)+3H;(g)—>2NHs(g)

Across the lanthanide series, the basicity of the
lanthanide hydroxides

(a) increases

{(b) decreases

(c) first increases and then decreases

(d) first decreases and then increases

When p-nitrobromobenzene reacts with sodium
ethoxide, the product obtained is

{a) p-nitroanisole (b) ethyl phenyl ether
(c) p-nitrophenetole (d) no reaction occurs
A radioactive element X emits 3o, 1 and 1y-
particles and forms Y>>, Element Xis

H, +1,—»2HI

(a) g 13,;24? [b} Eux}ﬁ’
I:C) Eledlﬁ {d) Euxl#ﬁ-
For the reaction,

2A(g)+ By (g)==2AB,(g)

the equilibrium constant, KP at 300 K is 16.0. The
value ufKF for AB, (g) —— Al(g)+ 1/2B,(g)

is

(a) 8 (b) 025

(€ 0125 d) 32

Frenkel defect is generally observed in

(a) AgBr (b) Agl

(c) ZnS (d) All of the above

Most crystals show good cleavage because their
atoms, 1ons or molecules are

(a) weakly bonded together

(b) strongly bonded together

56.

57.

58.

59.

61.

62.

63.

{c) spherically symmetrical

{d) arranged in planes

[Co (NH,),Cl1,]NO, and [Co (NH;),CINO,]CI
exhibit which type of isomerism?

{a) Geometrical (b) Optical

{c) Linkage (d) lonisation

Which of the following compounds is not
coloured?

(a) Na,[Cu(Cl,] (b) Na[Cd(CI),]

© KyFelCN)]l  (d) Ky[Fe(CN)g]
Which of the following is a Gattermann aldehyde
synthesis?

e, Ha/Pd .
(a) @LDLI BaSOq @_LHD
() @— H +CO + HCl
AICI; @ CHO

© @ + HCl + HCN
(i) Anhy. AIC], @—CHO
{ii) Hy0™"
(d) @‘CH; —_— @CHD
Aldol is
(a) P-hydroxybutyraldehyde
{(b) a-hydroxybutanal
(c) P-hydroxypropanal
{d) None of the above
Nitrobenzene can be converted into azobenzene
by reduction with
(@ Zn,NH,CILA
(b) Zn/NaOH, CH,OH
{c) Zn/NaOH
(d) LiAlH,, ether
The one which is least basic is
(a) NH, (b) CgHNH,
(©) (CgHy)N (d) (CgH),NH
Coordination number of Ni in [Ni(C,0,);]* is
(a) 3 (b) 6
(c) 4 (d) 5
Mg is an important component of which
biomolecule occurring extensively in living
world?
{a) Haemoglobin
{c) Florigen

(b) Chlorophyll
(d) ATP
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65.

66.

67.

68.

69.

70.

71.

72.

Sterling silver is

(@) AgNO,

(b) Ag,S

(c) Alloyof80% Ag+20% Cu

d) AgCl

Identify the statement which is not correct
regarding CuSO,

(a) Itreacts with KI to give iodine

(b) Itreacts with KClto give Cu,Cl,

(c) It reacts with NaOH and glucose to give
Cu,O

{d) It gives CuO on strong heating in air
Transition metals usually exhibit highest oxidation
states in their

(a) chlorides (b) fluorides

(c) bromides (d) iodides

The number of Faradays needed to reduce 4 g
equivalents of Cu?* to Cu metal will be

@ 1 (b) 2

(d) 4

(©) B

Which one of the following cells can convert
chemical energy of H, and O, directly into
elecirical energy?

(a) Mercury cell (b) Daniel cell

(c) Fuelcell (d) Lead storage cell
On treatment of propanone with dilute Ba(OH),,
the product formed is

(a) aldol

(b) phorone

(c) propionaldehyde

(d) 4-hydroxy-4-methyl-2-pentanone

Which of the following converts CH;CONH, to

CH,NH,?
(a) ~ NaBr (b) NaOBr
(c) Br, (d) None of the above

Which metal aprons are worn by radiographer to
protect him from radiation?

(a) Mercury coated apron

(b) Leadapron

(c) Copperapron

(d) Alunuinimised apron

The standard Gibb's free energy change, AG" is
related to equilibrium constant, KP as

GQ
o _ [+
(a) K,=-RTIAG*(b) K, _[—RT |

l:d] Kp =e—,‘_‘.(i"a‘RT

73.

74.

75.

76.

T

T8.

79.

BO.

The yield of the product in the reaction
A;(g)+2B(g)=—=C(g)+QKJ

would be higher at

(a) high temperature and high pressure

(b) high temperature and low pressure

(c) low temperature and high pressure

(d) low temperature and low pressure

In which of the following case, does the reaction

go farthest to completion?

(a) K=10? (b) K=10

(c) K=1072 (d) K=1

Formation of cyanohydrin from a ketone is an

example of

(a) electrophilic addition

(b) nucleophilic addition

(c) nucleophilic substitution

(d) electrophilic substitution

Glycerol on treatment with oxalic acid at 110°C

forms

(a) formicacid {b) allylalcohol

(c) COyandCO (d) acrolein

The activity of an old piece of wood is just 25%

of the fresh piece of wood. If t,;, of C-14 is 6000

yr, the age of piece of wood is

@ 6000yr (b) 3000yr

(€) 9000yr (d) 12000yr

The radius of Na* is 95 pm and that of Cl~ ion is

181 pm. Hence, the coordination number of Na*

will be

(a) 4 (b) 6

c) 8 {d) unpredictable

The reaction, ROH + H,CN, in the presence of

HBE, gives the following product

@ ROCH, (b) RCH,OH

() ROHCN,N, (b) RCH,CH,

The fatty acid which shows reducing property is

(a) aceticacid (b) ethanoic acid

(c) oxalicacid (d) formicacid

PART - lll (MATHEMATICS)

B1.

B2.

If Fis function such that F (0)=2, F (1) =3,
F (x+2)=2F (x) - F (x+1) for x =0, then F (5) is

equal to
@ -7 (b) 3
© 17 d 13

Let § be a set containing »n elements. Then,
number of binary operations on S is

(b) 27
(d) n?

(a) n"

© nv
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83. The numerically greatest term in the expansion 92, The chances of defective screws in three boxes

1 111

of (3-5x)!! whenx= 5 is A B,Care 38’7 respectively. A box is selected

(a) 55%x3° (b) 55x3% at random and a screw drawn from it at random is

(c) 45x3° (d) 4536 found to be defective. Then, the probability that
84. The number of solutions of the equation it came from box A, is

sin (e*)=5% + 5%, is 16 !

@ 0 (b) 1 @ — b —

c)y 2 (d) infinitely many 29 15
85. fa*=hF=c"=d"and a, b, ¢, d are in GP, then x, 27

¥z uarein ) — dy —

(@) AP (b) GP 59 107

(c) HP (d) None of these cos 0
86. If z satisfies the equation |z}z=1+2i, thenzis 93. The value of 1250 is equal to

equal to ’

3 3 ( E_Ej " (_1_9]
(a) 3 +2§ (b) E_zr- {a) tan 2 3 (b) tan 2 3
o 5D o=l
(c) 2- E;‘ (d) 2+5; () tan| =7/ (d) tan| 7+3
1—i3 94, If 3sinB+5cos0=5, then the wvalue of
87. Ifz= —~=_ then arg (z) is 5sinf—3 cosf is equal to
Lei3 @ 5 ®) 3
@ 60° (b) 120° () 4 (d) None of these

(©) 240° (d) 300° -
88. If f(x)= 'r]n:rgm 2 . The set of all values of x for 95. The principal value of sin -1 {sm ?} is

which f{x) is real, is

(@ [HL1] (b) [1, =] (a) % (b) 5?“
(€ (—o,-1] (d) (—oo,—1J [l o)
89. For what values of m can the expression Tn
2x2 + mxy + 3y — 5y -2 (c) 3 (d) None of these
be expressed as the product of two linear factors?

96. A rod of length / slides with its ends on two

@ 0 (b) *1 perpendicular lines. Then, the locus of its mid
© *7 (d) 49 point is
90. If Bis anon-singular matrix and A is a square )
matrix, then det (B~'AB) is equal to I & 53 5 P
a) det(A™) (b) det(B™) (@) x"+y =2 (b) x"+y =7
(c) det(A) (d) det(B)
91. If f(x), g(x) and h (x) are three polynomials of 2
degn(ee]f:m)i ) pobym (c) x> - yz =IT (d) None of these
f(x) g(x) h(x) 97. The equation of straight line through the

intersection ofline 2x + y=1 and 3x + 2y=5 and

AR =|f'x)  g'(x) h'x) passing through the origin is

f"(x) g"(x) h"(x) (a) Tx+3y=0 (b) Tx—y=0
then A (x)is apolynomial of degree (€) 3x+2y=0 (d) x+y=0
@@ 2 (b) 3 98. The line joining (5,0) to (10 cosg , 10sing ) is
cy 0 (d) atmost 3 divided internally in the ratio 2:3 at P. If 9 varies,

then the locus of P is
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99.

101.

102.

103.

104.
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a straight line

a pair of straight lines

(c) acircle

(d) None of the above

If 2x + y+ k=0 is a normal to the parabola
y2 = — 8x, then the value of k, is

(a)
(b)

(a) 8 (b) 16
© 24 (d) 32
]im L+L+L+_+; i.S ua].
now |12 23 34 n(n+1) |
to
@ 1 (b) -1
{c) 0 (d) None of these
The condition that the line /x + my =1 may be

normal to the curve y* = 4ax, is
(a)
(©
If [ /(x)dx = £ (x), then [{f(x)}" dx is equal to

m"3 —E.m'mz = mz (b) afz + 2:rfm3 = m2

al® + 2alm® =m® (D al® + 2aim* = m*

(@) %{ftx}}z ) {f(x))
£ i
© “’3‘” @ {fx))

(2x+2)

J.ﬁin‘I —————— ¢y is equal to
Jax? +8r+13

@ an-i(222) 3 e ),

9
3, (2x2) 3 4x1+31+13J
Ztan | Y—— |- log| ———— |+

® 3 { 3 J-*.”g[ 9 €

2x+2Y 3 s
x+1 lan_] [—]——1{! {4.1:‘ +3Lr+13l+c
(c) (x+1) 3 5 OB

3 Ix+2Y) 3
5(1+I}tan_'( .r; ]—Ilog{412+&t+13}+c

the of

(d)

If equation an elipse 1s

3x? +2y? +6x—8y +5=0, then which of the

following are true 7

e=—0
3

centre is (—1, 2)

foci are (1, 1) and (-1, 3)

All of the above

(@)

(b)
(©
(d)

105. The equation of the common tangents to the two

2 _VZ 2 .1‘2

hyperbolas x—z——2=] and 2—-X_ =1 ,are

a- b a b
y= ixiﬁ
Fixim
(©) y=txifaleb?

(d) Y:trt-y‘az -b’

106. Domain of the function f(x) =log, cosx, is

o (30 o[

{d) None of these

(@)
(b)

107. Range of'the function y = sin -! [i]. is

1+
w (3]

n

o [23)
14 n

o (3]l

108.If x = secO-cos0, y=sec" B—cos" 0, then

(xzmj[j;v] is equal to
x

@ (-4 b PE-y)
(c) Mz{y2 +4) {d) None of these
109. If F\/*'*‘JJ""W , then j—}
i3
equal to
y4x y =x
(a) V2 2x (b) m
¥ o4x
(c) Zyz . (d) None of these
T dr -
110. If !Ml’—24:E , then x can be equal to
2
(a) 3 (b) 3
{c) 2 (d) None of these

15




111. The area bounded by the curve y=|sin x| , x-axis

9

_ ‘h _—

and the lines |y| =, is @) 2 () 2
(a) 2 squnit (b) 1 squnit 2 3
(c) 4squnit (d) None of these {c) 9 (d) =3

112. The degree of the differential equation of all

curves having normal of constant length ¢ is 117. The two curves y= 3*and y= 5% intersect at an

@ 1 (b) 3 angle
(c) 4 (d) None of these tan-l[ log3-log5 ]
113.1If E=22+23+3ﬁ‘ E=—1?+Zj+]kc and E=3E+j‘ @ 1+log3log5
then a + tb is perpendicular to ¢, iftis equal to b tan™" log3+log5s
(@ 2 (b) 4 ® I-log3log5
(€ 6 (d 8
114. The distance between the line © tan-l[ log3+log3 ]
(4 P E—
F=2i-2j+3k+1(i-j+4k) and the plane I+log3log5
r-(i+5]+Kk)=5,is @ tan” log3-log3
I=log3log5s
10 10 ] . 5
@ = (b) g 118. The equation jx~ +4xy+y~ +Ax+3y+2=0
represents a parabola, if j, is
10 10
- o 9 @ 0 (b) 1
© 35 @3 © 2 d) 4

115. The equation of sphere concentric with the 179 1f two circles 242 +2y2 =3x+6y+k=0 and

2 2 2
sphere x“ 4y~ 4z —4x-6y—-8z-5=0and
y ¥ x2+y2_4x+1n}r+lﬁ={]cul orthogonally,

which passes through the origin, is .
then the value of k is

@ x*+y’+z°-4x-6y-8z=0 (a) 4l (b) 14
A (© 4 (d 1
(b) x"+y +z°-6y-8z=0 120.1f A (=2, 1), B (2, 3) and C (-2, —4) are three

© xl+y2+z2=0 points. Then, the angle between BA and BC is

7 7 =1 2 =1 3
(d x?+y*+z°-4x—6y—-8z-6=0 (a) tan (5] (b) tan (EJ
x-1:y+1=z—l and

3 4 {c) tan -](%] (d) tan -](%)
x=3 _y- k

z
7 = = 1 intersect, then the value of k,

is

116.If the lines
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PART -1 (PHYSICS) 4. (d) Magnetic field,

L

[

ke

(b} Here, length { =2mror r= QL
n

Area of circular loop A4 = mr?
Magnetic moment M= id = jim-
2
M=inx—70
4n

L
i

{b) Current through arms of resistances P and

in series
__ix330 _3,
"7 330+110 4

Here i = total current
Similarly, current through arms of
resistances R and § in series

=110 l;.

3304110 4
Heat developed per second = i2R
.. Ratio of heat developed per sec
Hp: Hg HyHg

L]

-

2 2
=(i;') xmu:[if] x10:
4 4

1Y 1Y

—i| =300:] =i | x30

4 4
=30:3:10:1

(c) Heat taken by water when its temperature
changes from 20°C to 100°C.
Hy = me(0, —0,) =1000% 1% (100 — 20} cal
=1000 = 80 = 4.2]

Heat produced in time ¢ due to current in

resistor

Hy=Vit=220x4%1]

According to question,

220 =« 4 x t=1000 > 80 = 4.2
_1000x80x=4.2
© 220x4

=381.85s=6.3 min

(c)

(d)

(b)

ori=
4n r 2r Lg

p=to2mi_pol . ;_2Br

12
. A
Also, A=m~or ¥ ——(;]

Magnetic moment,

M =id ZEA

Hy

2BA [_4]”3 284"
= e— | — =

Ho . e
AY
Here, sinﬂ:(i] LA = —
D D
Angular fringe width 0, = AB
(width AY=[3)
E‘iﬂ - E = &xl = i
D d D

n
0, = |°=ﬁ radand =6 x 107" m

o180
b, n

x6x107 =0.03 mm

Here, chargeg=+1x 1078 C
2a=20em=20%10"m
E=1x10°NC! 1 ="
W="20,=0°0,=180°
Toax = PE = q(2a)E
=1 x10%%2.0% 102x 1% 10°
=2x 10~ Nm
W = pE(cos0, =cost,;)
=(107% % 2 % 1072} 10°) (cos 0F —cos 180°)
=4x107]
e e ev

¢ t"=?= 2urlv 2mr

> 7
€ h
l-lere,v=? and F=——

me

10
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B

10.

(d)

(d)

(d

e(e” I'h) _ e xme® _ me’

A= = =
2a(h fme®)  2ai

2k’

wh= L] (given)
2n

_ me’ _ 4 me’
- E 3
I
2:1:(1]
2n
For dark fringe,
xd 'y
—=(2m-=1)—
D ( )2

Here,m=5, X =—
e, m 2

5 P
L
x=3

d +

2

5, D

d d '
So=r—==(2x5=1)=

2 D 2
or d—_=9:'_

D

J2
.. Wavelength, A =—
gt 9D

Generally, temperature of human body is
37°C (= 98.4°F) corresponding to which IR
and microwave radiations are emitted from
the human body.

The path of moving proton in a normal
magnetic field is circular. Ifr is the radius of
the circular path, then from the figure,
From the symmetry of figure, the angle
B=45°

1
AC‘:ZrcosdiS“:zrx—:M'E" A1)

N2
mvz my
As Bgy=——orr=—
r Byg
4o N2my _2x1.67x1077 x107
Bg 1x1.6x107"
=0.14m

1L (d)
12 (o)
13 (o)
4. (a)
15 (d)
6. (d)

In a neutral water molecule, there are 10
electrons and 10 protons.

Sa, its dipole moment p=g (2f)= 10 (2])
Hence length of the dipole = distance
between centres of positive and negative
charges

= = =410 Pm
10e 10x1.6x107"*
Magnetic field due to finite length of a wire,
B="""(sing, +sind,)
mr

Here, ¢, =0°, $=45°

Hp i . @ - o Hy i

B=—-—(sin0"+s5m45°)=——

4n r{ 4n JE."
i
:B:ﬂ
8nl

Zener diode is suitable for voltage
regulating purpose. It is used as voltage
stabilizer in many applications in
electronics.

If two independent sources emitting light
of the same wavelength are said to be
coherent.

Induced charge

0 :—% {cosB, —cosB,)

BA
=- nT {cos] B0® =cos0°)

= 8= ﬂ

2nAd
From an optical fibre due to absorption or
light leaving the fibre area resulting
scattering of light sideways by impurities
in the glass fibre. And due to this reason a
very small part of light energy is lost.

11
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17. (c)
18. (a)
19. ()
2. ()

ru
Length of thearc = = 3

rn
Charge on the arc = 3% A

.. Potential at centre v

kg__1  rmA_ 4
3 r 12g

r dme,

IS

Heref = 1.5 MHz=1500kHz, £, =10kHz
.. Lower side-band frequency
=J.— f,=1500 kHz — 10 kHz = 1490 kHz
Upper side-band frequency
=f.+ f, = 1500 kHz + 10 kHz = 1510 kHz
Equivalent resistance of the circuit
R - 100C2

... ¥V 24
Current through the circuit, { = E = ﬁ
Potential difference across combination of
voltmeter and 100£2 resistance

=Ex5l]= 1.2V
100

Since the voltmeter and 100£) resistance
are in parallel, the voltmeter reads the same
valuele., 1.2V,

In space charge limited region, the plate

current is given by Child's law i, = K V:‘r 2

Thus,

. 32 32
IIP_1= E =(@) =42 =8
i \Vn 150

or, ipy =iy x8=10x8 mA =80 mA

2L

25,

(c)

(b)

(b)

(b)

(a)

12

h h
Here, E= ?r—Wn and 2E = l—ﬁ—Wu

w1/ E
24+ W,/ E
(+W [ E) 1 A

Since {2+W._-,a"_E} 2 So A :-E

According to Einstein's photoelectric
equation,

A EsW -
= L 2E+W,

_ |2 W)
m

1 5
E=W, +Emvm” = Vg =

If frequency becomes 4 then

L [2rxar-wy)
m

=v'>2v

In electric field photoelectron will
experience force and accelerate opposite
to the field soits KE increases (i.e., stopping
potential will increase), no change in
photoelectric current, and threshold
wavelength.

Magnetic field inside the cyelindrical

_ g 2ir

T4

(R = radius of cylinder and »= distance of
observation point from axis of cylinder)
Magnetic field outside the cylinder at a

Ho 2
4w r'

conductor Bin

distance # from its axis, Bow =

R
R——|(R+4R

By R By R
8

By using lens maker's formula,
1 1 1

—=(u- n[———)

1 R R

=5=(15 —1)[%) )
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Ifa lens of refractive index p_ is immersed
in a liquid of refractive index p, then its
focal length in liquid

| 1
=(n l)[—-—]
b/ # R R
1.5 2
=-l=|—-1[= ;
L)
Dividing (i 5o 0.5n
viding, (i) by (ii) =5 = ——
= =T5+5n=05n=-75=—45n
755
45 3
26. (a) Magnetic field
B= Hoggh dE _ I 10"
2 dt 9x10"x2
=556x%10°T
2l. (b) E=E;sinwt
Voltmeter read rms value
LB, =42x234 V=331V
and ¢ = 2nnr = 2rx 50 ¢ = 100w
Thus, the equation of the line voltage
E=331sin (100m)
VI V:
28. (a) Power, F=—., = R=—
R P
For the first bulb,

R =V ][ 2297 )_ 5360
"\ p 25

For the second bulb,

P L I e o PP
R 100

Current in series combination is the same
in the two bulbs,

o Vom0 20 1,
Ry +R, 19364484 2420 11

If the actual powers in the two bulbs be P,
and P, then

2
P =i’R, =(ﬁ] %1936 =16 W

2
and P'y =R ={l]—l] x 484 = 4 W

2. (a)
30. (o)
31. (a)
@
(i)
()

13

Since P'| > P',, so, 25 W bulb will glow
more brightly:

Given : =100 nm= 1000 A

Energy corresponding to 1000 A

_12375
1000
Now, 7.7= ]2.3?5—%

clrd]n= 12375-7.7=4675eV

In the second case,
Energy corresponding to 2000 A

= —123?5 eV =6.1875 eV
2000

Now, 4.7=6.1875—¢|,
ar ¢'u=6.18?5—4.?=1.48?5 =15V

=12375eV

G

l »
Asweknow, —mv =gV or v=

2 m
¥

Centripetal force % =gxBxv

gBR

m

Hence, B

12

2V _gBR  p-[ZmV] (L
I/ m q

Here, V, g and B are constants.

SRem

m (R :
And, m, R

According to Bohr's theory of hydrogen
atom,
The speed of the electron in the nth orbit

1 &
Vy=————or vy, «c—
n dneg(hi2m) n
The energy of the electron in the nth orbit

4
me =13.6 1
=—s—eV ok, x—

Snzséhz n* n
The radius of the electron in the nth orbit
22
n-he
K= 0=H2dﬂl}rr":{ﬂ2

" 7
e

.’12
%0 = 529%10"" m

where a3 =

mwme
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2. (b)

Current, i =gv

_ Mol _ Bogv
2r 2

_4nx107 x1.6x107"" x6.6x10"
2x0.53x107"°

_ 2nxl.6x6.6
53
For interference phase difference must be
constant.
Toremove the error, resistance box and the
unknown resistance must be interchanged
and then the mean reading must be taken.

=12513T

, r ,
Here, tani. = — or r = htani
» [ ,;] (o

sini, sini.

or F=h——m—
s 7.,
JJ1—sin i,

or r=h :
COSi,

But sini, :l
Tl

_12x3

N7

Diffraction takes places when the
wavelength of waves is comparable with
the size of the obstacle in path.

P adio ™ Plight

Hence, raéiu waves are diffracted around
building.

Centripetal force = force of attraction of
nucleus on electron.

36. (b)

37 (o)

m 1 & e

— Y —
-\,‘41130»1(1.,

As we know, conductivity

o =ne(y, + )

=2x10" x1.6x107'? (0.36+0.14)
=1.6(Qm)!

2
ay dne, a;

3R (d)

14

. _0_5x1[r3_zsﬂ
4 aod lexlo™ 8
r:izizu_m,&
R 25/8

2
ma
39. (b) Total power & :ﬂ[“’T] ma® =1

1
.-.1300:11[1+ﬂ:» P =1200 W

40. (b) Optical path forray 1 =n
Optical path for ray 2 =n,l,

Phase difference,

2n

Ap= 2—“&:( =—{(mi, = n,yk;)
A j

PART - Il (CHEMISTRY)

4]. (d) The correct formula of'the given complex is
tetraammine aqua chlorocobalt (IIT) chloride
is [CoCI(H,O)(NH,),JCL,, because in it the
oxidation number of Co is +3. While in rest
other options Q. No. of Cois+2
[CoCI(H,O)NH,),ICL,
—x+(<1)+ 0+ (0 x4+ (=1)2=0

= x-3=0=x=+43

According to Kohlrausch's law, equivalent
conductance at infinite dilution of HF,
Ahp= A% ar A% o~ A%

2 (o)

Alle. KOH

43 (a) C,H, — 22,

C,H:I
= 7 {dechydmwhalogenation) gy jee n CCly

Br CN

KCN

| I
CHl(lez — KN , CH,— {I:H2

Br CN
1. 2-dibromocthane ™™ b

COOH

H30"

|
a0, c112—c|:H2

COOH
succinic acid "A'"
44 (c) Lettheinitial rate be R
and order with respect to 4 be x and B be y.
Thus, rate law can be written as,
rate, R=[A}"[B} A1)
After doubling the concentration of 4, rate
becomes 4R,
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4R =[24F [BY (i)

After doubling the concentration of B,
rate remains R,

R=[AF [2BY A1)

From Eq. (i) and (i1), we get

w3 =) )
—_—] = = = =1 =
4R 2 2 2
So, x=2

From Eq. (i) and (111), we get

) =0 -6

== =21 =| =

R 12 1 2

S50, Y =0

Hence, the rate law is, rate R=[4]* [B]°
This clearly shows that the order of this
reaction is 2 and for second order reaction
units of rate constant are mol™ Ls™'.

As we know that for every 10° rise in
temperature, rate constant, & becomes

doubled. Hence, on rising the temperature
20°, the rate constant will be four times,

45. (o)

e, k =4k, =k = %xf, —025k,

The other name of methanol is carbinol. So,
the formula of ethyl carbinol is
CH,CH, CH,0H

carbinol

ethyl
In Victor Meyer's test, Red colour is given
by primary alcohols (1°)(alcohols having —
CH,OH). The structres of the given
Alcohols are
(a) CH,CH,CH,0H
n=propyl alcohol (17)

(b) CHyCH—CH,

OH
iso-propyl alcobol (2°)

47. ()

CH;
. |-| ¥
(c) CH,- (r—LH3
tert-butyl alcohol (37)
(d) CH; (I: HCH,CH;

OH
sec-butyl alcohol (2°)

Hence, n-propyl alcohol isa 1° alcohol and
gives red colour in Victor-Meyer's test.

5L

52,

53.

(b)
(c)

(b)

(c)

(a)

(b)

Heat of formation is equal to enthalpy of a
compound.

AS (entropy change) is the measure of
randomness and thus in solid, liquid and
gas, the arder of entropy is

gas > liguid > solid

Thus, AS is positive for the reaction given
in option (c) because solid CaCO, is
forming gaseous CO,.

We know that basicity is depend on ionic
character. So, as the ionic size of lanthanide
decreases, the covalent character of their
hydroxide increases. Hence, their basicity
decreases.

Commonly aryl halides do not take part in
Williamson's synthesis, due to their high
stability but due to the presence of strong
electron withdrawing group like —-NO,
makes the C-X bond weaker and
substitution of —Br takes place by —OR.

Br
© + C,H,ONa —>

2HS
NO, NO,
p-nitrophenetole

The complete nuclear reaction is

XY™ 3,He +
a—particle - particle
+ Y
y=particle
On observing the reaction, mass number of
X is
A=235+12+0=247
On observing the reaction, atomic number
of X" 1is
Z=Te+6-1=81
Hence, element 'X'is ]Xz“-".
For the given reaction,
24(g)+ By (g)——248,(g)
the equilibrium constant,
2
K,= fﬂz
FaPg,

For the other given reaction,

=16 i)

Aﬂz(glﬁ-‘i[g}w%ﬂz[g)

15

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696




55.

57.

(d)

(d)

(d)

(c)

The equilibrium constant,

112

PaPr
K' =—22 -
" b -{11)
On squaring Eq. (ii), we obtain,
2
PaPg
(K" =—— i
P P N (1)
Now, from Eq. (i) and (iii), we obtain,
K,(K') =1=16(K') =1
(- K,=16.0)

1 2 1
=(K',) (16] = K'y=7=025
When the size of cation is much smaller
than the anion then frenkel defect is
observed. Hence, AgBr, Agl and ZnS all
exhibit Frenkel defect.

Crystals show good cleavage when, the
constitutents are arranged in orderly
pattern, 1.e., in planes,

On ionisation they give different 1ons

[Co(NH,4),Cl, INO; ——
[Co(NH;),CL]" + NO3
[Co(NH;),CINO,]Cl— >

[Co(NH,),CINO,]" +CI~
So, they show ionisation isomerism.
We know that complex compound having
no unpaired electron is colourless.
Among the given complexes, K,[Fe(CN)]
has no unpaired electron as CN~ is a strong
field ligand and causes pairing of electrons.
So, it 1s colourless.

CH=NH

Anhy. AL
58. (o) @ +HON +HCl ———% @
CHO

{Benzaldehyde)

This is Gattermann aldehyde synthesis.

59.

6l

3.

(a)

(b)

(c)

(b)

(b)
(c)

(b)

(b)

(d)

(c)

16

Aldol is [B-hydroxybutyraldehyde
{or 3-hydroxybutanal) i.e.

OH
|
CH, - CH-CH,CHO

Nitrobenzene can be converted into
azobenzene, on reduction in the presence
of Zn/NaOH in CHQOH.
NO,
ZaNzOH
—_— N=N
8[H]

azohenzens

Due to the presence of electron
withdrawing group like Ph group decreases
the electron density of nitrogen and hence,
the lone pair of nitrogen are not available
for donation.

So, (C H,);N is least basic due to the
presence of three electron withdrawing
Ph(C¢H) groups.

Coordination number of Ni in [I\Ii{CED4j3]4‘

is 6 because CzDﬁ‘ (oxalate) is a bidentate

ligand and each have two sites to
coordinated with the central atom .
Chlorophyll is rich source of Mg, the green
pigment of plants.

Analloy of 80% Ag and 20% other metals,
usually copper is sterling silver.

As CuS0, reacts with KI to give white
precipitate of Cu,l, and to evolve I,.CuSO,
does not react with KC1.

Due to highest reduction potential of
fluorine. Transition metals exhibit highest
oxidation states in their fluoride.

Cu™* +2¢e —— Cu
1 mol 2F 1 mol

= mol l ol
7 IF 3
lgequi. IF lg equi.

Thus, to reduce 4 g equivalent of Cu?* into
Cu4F are required.

Fuel cell, which convert chemical energy
of fuels like H,, O,, CH,, etc, is converted
into electric energy, e.g., H,—0, fuel cell.

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696




6. (d)
70. (b)
71. (b)
72. (d)
7. (o)
4. (a)
75. (b)
76. (a)

In Aldol condensation propanone gives
diacetone alcohol in presence of Ba(OH),

T

Ba(OH),

CH,~C—CH, + HCH,COCH,

OH
H,C — C - CH,COCH,

CH,
4-hydroxy-4-methyl] pentanone-2
(diacetone alcohol)

CH,CONH, —=2% , CH;NH, + Na,CO;

Radiographer to protect themself from
radiation worn lead apron.
AG®and Kp are related as

AG® = —RTanp

AG® _AG®
=K, =e AG=I RT

:>anp=

A (g)+2B(g)——=Clg)+0 K

Since, the reaction i1s exothermic, So, it 1s
favoured by low temperature.

In addition. the number of moles of
products is lesser than the number of moles
of reactants, thus high pressure favours
the forward reaction.

Larger the value of K more the reaction
maoves towards completion.

As CN isanucleophile. So it is an example
of nucleophilic addition

CN

R?fji\?) + CN —R,-C-0
nucleophile

8 2

(d)

(b)

(a)
(d)

17

CH,—-00C

110°C
s
A

—H,0

cHOoH COOH

CH,OH

OH iH
CH,{ OOCH

L
—— (CHOH
-0, |

CH,OH

CH,OH

—— CHOH + HCOOH

I formic acid
CH,OH
As we know that,
0.693 0.693
k= =———=1.155x10"
2303, N, 2303 100
i=——log =" " _log—
k N 1.155x107} 25

= 12000 yr (age of piece of wood)

. . +
Radius of cation, ™ 95 =0.525

Radius of anion, »~ 181

Asthis value lies in between 0.414 —0.732,

thus, the coordination number of Na* ion
will be 6.

ROH + H,CN, —5% ,ROCH, +N,

The compounds having —CHO group
reduces Tollen's reagent, Fehling solution
etc. Thus, formic acid (HCQ/ OH) has
reducing property.

PART - lll (MATHEMATICS)

8L

(d)

F(x+2)=2F(x)=F(x+]) A1)
Putting x =0, we get
F(2)=2F(0)-F(l)
= F(2)=2(2)-3
2 F(0)=2, F(1)=3}
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= F(2)=4=-3=F(2)=1
Putting x= 1, in eq. (i), we get
F(3)=2F(1)-F(2)
=2(3)=-1 {-
= F(3)=5
Putting x= 2, in eq. (i), we get
F(4)=2F(2)-F(3)
=AD=-53 {wF(2Q)=L FQ3)=5
= F(4)=-
Putting x= 3, in eq. (i), we get
F(5)=2F(3)-F(4)

F(1)=3, F(2)=1}

=2(5)+3 [ F(3)=5,F(4)=-3}
= F(5)=13
%2 (c¢) Thenumber of binary operations on a set §
having n elements in "
1
8. @ (B-50"=3" [1 —53—"]

1 ‘——{Il+l] i
Now, r= |x[(n+1) . =
| x| +1 -l+l i
3 3

=r=3

Therefore, 3rd (T;) and (3 + 1) = 4th (T})
terms are numerically greatest in the
expansion of (3 —5x)''.

So, greatest term =T,

2
1 11x10
=3“ ”C 19 = =3||
2() 3 12.9
=55%3°
3
1 =3" ]]CU]& _l
an T4 = 3 3

84

85

(a)

(c)

(b)

|10x10x9 (1Y _ o oo
123 27

.*. Greatest term {numerically)
=T,=T,=55x3°

We have, sin(e®)=5"+5" -Ai)

Let 5 =1, then eq. (i), reduces to

sin{e*) =1 oL
e

:}sin{ex}=.'+l-2 +2
t

= 5in{e‘}=[~}’_—%T +2

5 s, . u'r_ «J? exists}

=sin{e") =2

which is not possible as also sin@ <1,
Thus, given equation has no solution.

f]x =b"l =(": =d“
Let, a* =b" =¢* =d" =k
iﬂ:k”x,b:k”}l‘ f:.li'“l:., d:k”u
a, b, ¢, d are in GP.
b_c_d
a b ¢
Ay .‘C”: k””‘ . .
= JEE = JuL = JRE {using Eq. (i)}
11 1 11
e e =kﬁ

1 1 1 1 1

1
= — = =
¥V X 2 ¥y u =z

- 1 ]—*l Lan:mAP
X y zou
=x, )z uarein H.P.
Given:|z|-z=1+2i
If z=x + iy, then this equation reduces to

|x+iv|—(x+iy)=1+2i

= (2 +3 =x)+(=iy) =1+ 2i

18
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8. (d)

On comparing real and imaginary parts of
both sides of this equation, we get

--.||Jr2 +y2 -x=1

= Jf}+y2 =1+I:>xz+y2=l:1+l']2
=yl ey’ =l+x" +2x

= y? =142x i)
and— =2

=y==2

Putting this value in eq. (1), we get

(=2)* =1+2x

3
:>2x=3:>x=§

3
z=x+iy===2i
2
L 1=i~f3
1+1'~u'{3_.«
1-iyf3 1-iaf3

TN RN

__1=3-23i -2-2\f3i
T1+3 4
:>z=—£—£i
2 2

= z = c0s 240° = i sin 240°
Thus, arg (=)= 240°

£(x) = 4flogy, 2 isreal, if

log,y x* 20

=xz1

=x<—land x>1

= XE [_Cﬂn '-]-IU[L 'I']

The given expression is

2% +mxy+3yt =5y -2
Comparing the given expression with

ax” +2hxy + by” +2gx+2fr+c,
we get

19

5
=2 h="b=3c=-2g=0, f=—2
d > e z I >

The given expression is resolvable into
linear factors, if
abe +2 fgh—af* —bg* —ch®* =0

2
(2}(31(—2)+2{0}-2[24_5]_0_{_2}"’7 o

2
j—lz—%ﬁ"—:n

ml

S = =49 = m =17
2 2

9. (c) det(B'AB) =det(B")det Adet B
=det(B")-det B -det A

=det(B~'B)det 4 =det I.det 4
=1.detA=detA

91. (c) Since/{x),g(x)and h{x) are the polynomials
of degree 2,

therefore f™(x)=g"(x)=h"(x)=0

flxy g(x)  hx)
Now, A(x)=|f'(x) g'(x) h'(x)
f(x) g"(x) hi(x)

S(x) g'(x) h(x)
= Ax)=f"(x) g'(x) h'(x)
f(x) g'(x) h"(x)

f(x)  glx)  h(x)
+/"(x) g"(x) A'(x)
S(x) g'(x) h"(x)

Slx)  g(x)  hix)
+x) g'x) hi(x)
S(x) g"(x) h"(x)

= A'(x)=0+0+0=0

= A(x) = constant.
Thus, A(x) is the polynomial of degree zero.
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9. (d) Let E,, E, and E, denote the events of
selecting boxes 4, B, C respectively and 4
be the event that a screw selected at random
is defective. Then,

1
3

p(A) L p(A) L f4) L
E) 5 \E) 6 |E) 7

By Baye's rule, the required probability

A
()

A A A
P(E, ]P[E]"' PE, }P[—]"' P(E; }P(E_a]

1 1
P(E|}=§, P(£1]=§ﬁ P(E;)=

11
E 35
:P(—’]:
4) 11 11 11
35 36 37
1

5 4
1.1 1T 107

5 7

4. (b)) 3sin0+5cos0=5=3s5in0=5{1-cosB)
= 3.2 sinE::«:lsE =52sin’ E
2 2 2
'.'_r;in'EIzzs,inﬂms.E
2 2

and 1—msB=Zsinzg

(a)

(a)

20

B 3
= tan—=—
2

Now, 5s5in8—3 cos 8

0 0
2tﬂﬂ5 1-tan15
=s. -3,
2 1&
1+ tan” — 1+ tan™ —
2 2
5 (-5)
=5. -'; -3
(1+—] [1+—)
25 25
16
0% _150-48 102 __
L2 3 :
25

a2 -]

[~ sin(m—8)=sin0]
=sin™" {sinE}
6

[ Principal value [0, x/2]]

which is the required principal value.

Let both of the ends of the rod are on x-axis
and y-axis. Let AB be rod of length { and
coordinates of 4 and B be (a, 0) and (0, b),
respectively.
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Let P(h, k) be the mid point of the rod AB.

Then, p="*2_2 ()
2 2
(b0 b
2 2
INAOAB,

04° +OB* = AB®
=a +b*=F

= (2h) +(2k)* =" [usingeq. (i)]

=h+k =E
4

.. The equation of locus is

2
1, 2 I

X4y
d 4
Let Ly =2x+y=1=0

L, =3x+2y-5=0
The equation of straight line passing

through the intersection point of the lines
L, and L, is given by

L+il, =0
= (2x+ y=-D+A(3x+2y-5)=0

Since, this line passes through the origin
also

(0+0=1)+A(0+0=5)=0
1

=S =5A=1=A =-E

Required line is

(2x+}'-1}-%[31‘ +2y=-5)=0

3 2
:{2——)x+{l——]y—l+l=l}
5 5

::s%x+§y=ﬂ::= Tx+3y=0

Let coordinates of P be (h, k), then
_ 2(10cos0) +3(5) _
- 243 -

h 4cosB+3

_ 2(10sin 68) +3(0) _
243

and k 4sin6

9. (c)

100. (a)

101. (d)

21

[Using the internal section formula]
:}h;}=msﬁ and £=5i11'E}
4 4

Squaring and adding both of these
equations,

1 43
=3y +k— =cos” O+sin” 0
16 16

= (h-3Y +k* =16
Therefore, locus of point P1s
(x=3)" + y* =16 which is acircle.
The equation of any normal to the parabola
V= —8x isy=mx +4m+2m’ A1)
{using equation of normal of parabola in
slope form y = mx — 2am —am® and a=-2)
The given normal is
2x+y+k=0=y=-2x—k A1)
Comparing egs. (1) and (i), we get

=—2and—4m -2m’ =k
= k=8+16=24

N T 1
lim| —+—d+—+.....+
nse|1-2 2.3 3.4 n(n+1)

il

. 1 . n
= lim|1-——|= lim —
nosxl  p4l) ns=p4l
1
= lim ———— = lim —— =1
H—en 1 H— l
n[1+—] (l+—)
n n

Let P(x,, y,) be a point on the curve
_1.'1 = dyx {l:l

On differentiating y* = 4ax wrt. 'y, we get
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102 (a)

Thus, the equation of normal at (x,, y,) is

y=wn= _ﬁ{-"‘-"]]

2a
= yyx+2ay = y(x +2a) {11)
But fx + my =1 i)
isalso a normal.
Therefore, coefficients of egs. (ii) and (iii),
must be proportional.

. _2a_ yix +2a)
ie, —=—=——7—
I m 1

2al 1
:}Jr'l :? ;.]nd .rl :?—Zﬂ

Putting these values of x, and y, in eq. (i),
we get

(-l

441> da-Ra’l
= =

m* !

2
= al® =m® = 2am’1 = al’ + 2alm® = m*

[fdx=1(x)

=2 (9=

o T
Now, j{f[-\‘]}z!i‘-‘ = Ij'{.t}-f[x]dx

= f)f f (xxdx- f[iﬂ-ﬂf f{.r)atr]a'x
(integrating by parts)
= flx)f(x)= ff (x) f (x)dx

= 2[{f () dx = { ()}’

1
= [ de= 21 ()

103. (a) Let .'=fsin_]{

104. (c)

22

2x4+2

—_— Y

Vax? +8x+13

Srmfanr o222 L
J4x1+sx+4+9

= fzjsin" L dx
J(2x+2)7 + 3

Substituting 2x + 2 =3 tan 8,

= 2dx = 3sec” 040 , we get

I= .llsin_l {Stan B}- iSE:::2 046

3sech) 2

=1I= 1j’sin_lisin 0)-sec” B0
2
3 2

= 1 == [Bsec” 040
2

3 .
== E[Branﬂ— jtanﬂdﬁ]
(integrating by parts)

I =%[6!anﬁ—lug|sec9|]+c

3 af 2x4+2) ([ 2x+2
==|tan” | —— |-| ——
2 3 3

2x+2Y
=log, |1+ 3 +c

_ af 2x+2
=(x+1)tan [—3 ]

3 4x* +8x+13
=-=log| —— |+¢
4 9

The equation of ellipse is
3P +2y" +6x-8y+5=0
= 3(x* +2x)+2(y* —4y)+5=0

= x4+ 2x+ 1)+ 2007 =4y +4)
+5=3=8=0
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=3(x+1)7 +2(y=-2)" =6

2 2

_ ) =2
2 3

Comparing with

(x-h’ =k’
a’ * b*
=_1,k=2,a*=2,F=3
Here, centre (h, k)= (-1,2)
And using a® = b (1 - &%)

=1, we pet

2=3¢;1-.e»1):n-=L
NG
And foci are (h, k + be) and (h, k — be)
=(-1, 2+ 1)and(-1,2-1)
=(-1,3)and(-1,1)
105. (b} We have the two hyperbolas as

2 2

Xy .

P i

at b 0
VX

and =5 -—=1 i
T3 A1)

Any tangent to the hyperbola eg(1)

yv=E=mx+c

where ¢ =xvVa’m® —b* .. (1)

But this tangent touches the parabola

eq. (i) also
{mx+c}2 x?
S Iy It
a” b"

3 a
= bz{mzx‘ +c° +2mcx}—azxz =a’h’

:5‘(!;211}3 —a? 1 + 2mebrx + Bt —at) =0

For the tangency, it should have equal roots
(2mch® ) = 4(b*m”> —a® )b (¢ —-a”)
= dm?2bt = 42 (P — Brmta® — a2 +at)
= P =a’-b'm’
= a'm’ —-b>=a" —b'm’ [using Eq. (iii)]
= {az +b2]m2 =a’+b’

= m=1=>m=4%l
Hence, the equation of common tangent are

¥ =+r++a’ —b°

23

106. (d) We have

f(x)=log, cosx
f(x) is defined for cos x> (.
x>0,x=1

b1 4 b1 4
cosxy >0 = ——<x<—
2 2

Also, x>0, x=1

.. Domain of fis {I}\ g)—{]}

2
}’=sin"[ al 2]
1+x

For y to be defined

107. (b)

1+x7 <l

which istrue forall v = R.

2
Now, }-‘=:~‘.in'l ¥ =
I1+x*

-

sin y
==

=siny=x=

=

1+x° l1-siny
For the existance of x

siny =0 and 1 —siny >0

::-[Jisinj-‘«:]:}{]i_vctg
Thus, range of the given function is
I:I:I\ E] ’
2
x=secl-cos0

108. (c)

= d_x: secBtanB+sin@
da i

y=sec" B—cos" B

= = psec™ " BsecOtan B+ ncos™ Osind

db

dy 0 (sec” O tan O+ cos™ Bsin )
dx (sec B tan B+ sin B)

dy _ (sec” O+cos" B)tan6

dx " (secB+cosB)tan B
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dx (sec B+ cos0)

dy _ n(sec” 6+ cos” 8)

_ (ﬁ]z _ n” {(sec” B—cos” 0)” +4}
dx (secO—cos0)* + 4

X +4

> [ﬁ]z _r(7+4)

109. (d)

:>P2:I+J_l'+ x+
2 2
=V =X+ Jy+y = ¥ =x4+42y

=y -x) =2y
On difterentiating both sides w.r.t. x, we get

dy dy

2 w2 -__|)=2_

2 x][ ) dx dx
dy 7 dy
:}2 -3__ M — - o= -_—_
v U}d.t O ) dx

dv
= [2);3 —2_1'}-‘-1}d—1=_v3 -x

) =)
P__ryor
dx 2y =2xy-1
j[ dr o
110. z £
@ |V -1 6
= [sec™ ¢ | =—

1L (c)

24

Required area = Shaded area

L

-

112, (d)

113. (d)

114. (c)

= T1sinx[ir=2fxrsinx|dx

- o

==2[cosx]; =—2(cos t—cos0)
= 4 sq units
Length of normal = ¢

2
=¥ l+[ﬂ] =c
dx
2
::»J-‘Zl1+(d;u] —|=u2
dx

Clearly, this is the differential equation of

degree 2.

a=2i+2j+3k

5=—f+2j'+§

E=3F+:r'

Now,

E‘+n’-)=(2?+2}+3§]+{—f€+1§+!§]
=(2=1)i +(2+20)j + 3 +1)k

Since, g+ (b isperpendicular to P

{z-r+r!-:-}-E=D

= {2—1)i +(2+20) ]+ B3+0k}-(3 + /) =0

=3(2-N+2+21=0

=6-3r+2+2t=0=1=8
The given line is

F=20=2] +3k+ 07 - ] +4k)

On comparing it with r = g+ th , we get
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a=2i-2j+3k, b=i-j+ak
Also, the plane is

r(i+5j+k)=5

On comparing itwith 5., = 4 . we get
n=i+5j+k andd=>5

Since, b-n=(i = j +4k)-(i +5] +k)
=1-5+4=0

.. Given line is parallel to the given plane.

MNow, distance between the line and the

plane is given by required distance

a-n—d

|n|
C|2f-2f+3k)-(F + 5]+ k)-5|
VI+25+1

_|2-1043-5] 10

NN

115. (a) Theequation ofthe sphere concentric with
the sphere
¥ +y 427 —4x-6y-8z=5=0is
¥ +y 427 —dx—6y=8z+c=0 ()
Since, this sphere eq. (i) passes through
origin, therefore
0+0+0-0-0-0+¢c=0
=e=0
Hence, the required equation of sphere is
X +_v2 +2° =4x=b6y=8z =
116. (b) We have the lines
x=1_wy+l_ =z-1 .
2 3 4 -
x=3 vy=k =z -
and T = 3 —1 .i)

Leta point (2r+1, 3r =1, 4r +1) be on the
line Eq. (i). Ifthis is an intersection point of
both the lines, then it will lie on Eq. (ii), also

C2r+1=3 3r-l-k 4r+l
R 1 = 2 = n 10}

Taking first and third part of eq. (ii1), we get
2r—2=4r+1

117. (a)

118. (d)

25

3
=rFr=——

Taking second and third part of eq. (111 ), we
get
3r—1-k=8r+2

=3r-1-k-8r-2=0=k=-5r-3

:>k=-5[-3)-3
2

= k= E—E =k= 9

2 2
Given curves are y =3" A1)
and y=5" (i)

intersect at the point (0, 1).

Now, differentiating egs. (i) and (ii) w.r.t. x,
we get

dy

f ¥
D 3 10g3 and X =5%log5
dx dx

:b[d—}] =log3 and[ﬂ) =log5
dx Jip ) dx (0.1

= m; =log3 and m, =log5
Angle between these curves is given by

tan 6 = m, = n,
].+."H|m1
log3-log5s
— tanf = —B2 " 08
l+log3-log5
log3=log5
:bﬁ:tan_l H
l+log3log5s

We have the given equation as
it +4xy+ T +Ax+3y+2=0
On comparing this equation with
ax” + 2hey + by +2gx+2fi+ec=0, we
get

A 3
a=l¢h=2,h=1,g=5,f=5, ce=2

Since, given equation represents a parabola

s =ab=4=)-1=h1=4
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119. (c) The giventwo circles are

237 42y =3x+6y+k=0
3 k
=x +y2—51+3y+5={] i)

and x* + y* —4x+10y+16=0 (i)
Since, general equation of circle is
¥4y +2gc+2fy+e=0 ..{(ii)
Therefore, comparing eqgs. (i) and (ii) with
eq. (1i1), we get
3 3 k

=—-— =— Oy = —
& 3 A 2735
and g, ==2, f; =5,¢, =16
Both the circles cut orthogonally,
S Agmeg+ L) =04+

3 15) &k

=2[2+=2|=24+16
2 2) 2

:}]8:%+16:£=2:}k=4

120. (a)

A(-2, 1), B(2,3) and C (-2, —4) are three
given points.

Slope of the line B4
1-3 1

m=———-=—
-2-2 2

[ Using slope formula, m= u]

Hh=Xh
Slope of the line BC
—4-3 7
mZ:—:_
=2=2 4

Now, angle between 4B and BC is given by

1.7 ‘
tanB:|m] 7 2 _4
|l+m'ln':2 1e ) 1‘
=tanf = ——’:>tanﬂ=|——‘
:}B:ta_n_l - :}Hzm_L(é)
[4-x=x]
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