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[ 2x -1
1. ivx =R: xjy—‘x—f-;‘a_x GR}equ‘h
(a) R - (0}
(b) R"‘ovlls}
(c) R-{0,-1,-3}
1

(d) R -{0. -3 5]'

. The number of subsets of {1,2,3...,9
containing at least one odd number is

(a) 324 (b) 396

(c) 496 (d) 512

. The coefficient of x* in the expansion of
(+x)20 + <)+ x*)is

(@) ¢, (b) ¥c,+2
(© Cy+ 4 (d) “C,+ 6
. For| x| < 1, the constant term in the expansion of
1 >
-2
(a) 2 (b 1
1
0 d) - -
(©) (C)) 3
. The toots of

(x—a)x=a-D+{(x~a-1Mx~-a-2)

+(x ~a)(x -a~2)=0,aeR are always

(a) equal (b) imaginary

(c) real and distinet  (d) rational and equal
et fix)=x*+ax < b, where o beR. I
J(x)=0 has all its roots imaginary, then the
roots of f(x)4 f'(x)+ f""(x) =0 are

(a) real and distinct ~ (b) imaginary

(¢) equal (d) rationnl and equal
3 S x‘
. Woneoftheroatsof |7 x 7 |=0is-10, then
x § 3|

the other roots are

> MATHEMATICS
(a) 3,7 ® 4,7
(© 3,9 @ 3,4

8. If x, y, = are all positive and are the pth, gth and

rth  terms of & geometric progression
respectively, then the value of the determinant

logx p 1
logy q 1|equals
|logz r 1]
(a) log xy=z
M) (p-Dg-1)(r-1)
() par
(d) 0
T -1 x
9.1f | 1 ¥ 1| has no inverse, then the real
lx -1 1
value of x is
(a) 2 (b) 3
(c) O (d) 1

10. The locus of z satislying the inequality

-2

<1, wherez = x + Iy, is

&~1
(b) x*-y* <1
(d) 2x% 4 3y* <1

(@) x*+ y* <1
(€) x*+y*>1

11. The period of sin® x « cos® xis

4 2
(@ % ® %
(© : () §
cosc(:s.-xz)») = A= tan (x - y)tan y isequal to
@) %{-% (b) :_3
(@ T2 @ 2



13.

14,

15

16,

17.
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19.
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€05 A cos 2A cos 4A ... cos 2! A equals

sin 2° A ) Zsin2' A
2"sin A sin A
2"sin A sin A
T L AN it
< sin ' A ()Z'sinZ'A

If3cosxtzsm x,thcnthcgemml solution of

8in’® x - cos 2x = 2~ sin 2x is
(a) az+ (-1) 5’" cZ
) T'-z"-,ncz
(c) (4n + l)-;.nez
(d) 2n-1)nneZ
In a AABC
(a+b+cdb+c—-a)era- b)(a+ b~c)
. “2 2 cqual’
() cos* A (b) cos’ B
(c) sin® A (d) sin* B

P is a point on the segment joining the feet of two
vertical poles of heights ¢ and b. The angles of
elevation of the tops of the poles from P are 45°
cach, Then, the square of the distance berween
the tops of the poles is
W= ;" ®) o + ¥

(¢) 2(a* + b*) (d) 4(a® + b*)

In a quadrilateral ABCD, the point P divides DC
in the ratio 1: 2and Q is the mid point of AC. If

AB + 2AD + BC - 2DC = k PQ, then k is equal
to

(a) -6 (b) -4

(c) 6 ) 4

If my, my, my and m, are respectively the
magnitudes of the vectors

a =2A-jok, az=3l-4)-4ak,
ay=i+j-k and as=-i+3jek,

then the correct order of mty, my, my and my 1s
(8) my<m, <m, <m,

(b) my <m; <m, <m,

{€c) my<m, <m; <m,

(d) my <my <my<my

The volume of the tetrahedron having the edges
loZl —k, I+ J+ Kk, i~]j+ 2k as coterminous,

I8 3 cubzc unit. Then 2 equals

(a) 1 (b) 2
() 3 (d) 4
. 1f A and B are events of a random experiment

such that P(AuB)sg. P(Zuﬂh% and
P(B)z%,tbcnl’(/\)equals

9
{a) 10 (b)

7
(C) '1“6 (d) ¢

21 1f X is & binomial variate with the range
‘01112-14-56) aﬂd P(X=2)-4P(X=4),

dtcn‘the parameter p of X h‘
(a) ':23' (b) g
(c) 3 (d) %

22, The area (in square unit) of the crcle which
touches the lines 4x 4 3y = 15and 4x + 3y = 5is
(0) 4r (b) 3n
(c) 2= (d) =

. The point on the line 3x + 4y =5 which is
equidistant from (1, 2) and (3, 4)is
() (7, - (b) (15 ~10)

(c) (1/7,8/7) @) (0,5/4)

. The equation of the straight line perpendicular

to the suaight line 3x + 2y =0 and passing

through the point of intersection of the lines
xX+3y-1=0andx -2y +4=01is

() 2x-3y+1=0 (b) 2x-3y +3=0

(€) 2x~-3y +5=0 (d) 2x-3y+7=0

The value of 2 with |A|<16 such that

2" < 10xy + 12y* 4 Sx + Ay — 3= O represents

4 pair of straight lines, is

(a) -10 ) -9

(¢) 10 ) 9

26. The area (in square unit) of the triangle formed

by x+ ¥ + 1«0 and the pair of straight lines

25.

- 3xy + 2¢° = 0is
(a) 7/12 (b) 5/12
(c) /12 (d) 176

27. The pairs of straight lines x* —3xy + 2y* =0
and x* = 3xy + 2y* « x = 2=0form a
(a) square but not rhombus
(b) rhombus

(¢) parallelogram
(d) rectangle but not a square
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28. The equations of the circle which pass through
the ongin and makes intercepts of lengths 4 and
8 on the x and y-axes respectively are
(0) x* + y* 2 4x 4+ 8y =0
0 P ey't2cs 4y w0
(€ x*+y? £8x 216y 0
(@) x*+y* txay=0

29. The locus of centre of a circle which passes
through the origin and curs off a length of 4 unit
from the line x = 3is
() y*+ 6x =0 ) y*+6x=13
(€) y* + 6x =10 (d) x*+6y=13

30. The point (3 - 4) lies on both the circles

2y —2¢ 48y +13=0

and x*+y? -4x+6y+11=0
Then, the angle between the circles is

(@) 60" ®) tant ( 32)
A fg\ . >
(¢) tan l s J (d) 135

31. The equation of the circle which passes through
the origin and cuts orthogonally each of the
creles x¥4 y? ~6x+ 8«0
and  x? ey 22y eTis
(8) 3x* + 3y* ~8x - 13y =0
(b) 3x* + 3y* - 8x + 29y =0
(€) 3x* + 3y® + Bx+ 29y =0
(d) 3x* + 3y? —Bx - 29y =0

32. The number of normals drawn to the parabola
y* = 4x from the point (1, 0)is
(a) 0 (b) 1
(c) 2 (d) 3

33. If the circle x* + y* = a* intersects the hyperbola
ay = ¢” in four points (x,, y,), fori = 1, 2, 3and 4,
then y, + y; + ¥y + y4 equals
@ o ) ¢
(©) a (d) ¢*

34. The mid point of the chord 4x - 3y = 5 of the
hyperbola 2¢* - 3y® = 12is

: 5\

@ o, = ) (2,1)

© 2,0l @ 32
4 J

35. If a line in the space makes angle «, f and y with
the coordinate axes, then

c0s 2a + co8 2f8 + cos 2y + sin® @ + sin®

+ sin? y equals
(@) -1 (b) 0
(c) 1 (d) 2
36. The image of the point (3 2, 1) in the plane
2x -y + =T is
@ Q23 (b) (2,3 1)
() (32,1) (d) (2,1,3)
[X A S\'to 3
37. .".'.n»\x..s 2) cquals
(a) e (b ¢
© ¢ (d ¢
38.1f f: R -5 R Is defined by
EEL“.‘Y_-_% fxe0
flx)=! 2xcosx ' i
a, ifx=0

then the value of a so that fis continuous at 0 is

(a) 2 (b) 1
©-1 (d) 0
39, x = !;!',Z.=Q is equal to
1#yJy dx
4 Hx-1)
@ G(x+1)p * (+x)y
x-1 4
d >
vy @ &y
_q_f -1 x",‘_.._l_.
w.drlamn x+blog(x+1]J Yo
=» a~ 2bis equal to
(a) 1 (b) -1
(¢) O (d) 2
41-y=¢'--l'aﬂ‘xz)yn42'(m*1)")"’"“
equal to

) ~(n*+a’)y, ®) (n*-a®)y,
(©) (n* «a)y, (d) - ~a)y,
42. The function f(x)=x"+ax® + by + ¢, a* <%
has
(2) one maximum vaive
(b) one minimuem value
(C) no exireme value
(d) one maxymum and one minimum valie
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2-sin 2x | 2
43“‘(.{——608-‘2_!4(' dx is equal to

(b) € cotx +¢
(d) -2¢" cot x + ¢

(a) ~"cot x+¢
(¢) 2¢ cot x + ¢

44" 1

. ]—., ;n; dx is equal o
() 1 (b) 2
(¢) -1 (d)y -2

46. When a wave traverses a  medium, the

displacement of a particle located at x at o time ¢
is given by v « asin (bt - ex), where a, b and ¢
are constants of the wave, which of the following

is & quentity with dimensions?
() < ) be
a
(©) ex () 2
c

47. A body is projected vertically upwards at time

€ = Oand itis seen at o height H attimer, and ¢,
second during its flight. The maximum height
attained is (g is acceleration due to gravity)

(a) 8_!'3_;!.12 @) 8¢+ 12
1

(d) s, - El)a

86 + ¥
(c) 3 3

48. A particle is projected up from a point at an angle

Bwith the horizontal direction. At any timet, if p
is the linear momentum, y is the vertical
displacement, x Is horizontal displacement, the
graph among the following which does not
represent the variation of Kinetic energy KE of
the particle is

NV N,

(A)
, PR S |
-t Y e |
.
| !
© *E () €
’
—. X —pr

45,

50.

5L

52.

The solution of the differential equation
%=sin(x~y)lml(x-oy)—lb

(a) cosec{x + y)+tan(x < y)wx 4 ¢
(b) x + cosec(x+ y)=c

(€) x+tan(x + y)=c

(d) x+sec(x+y)=c

» PHYSICS

(4) graph (A) (b) graph (B)

() graph (C) (d) graph (D)

A motor of power P, is used to deliver water at a
certain rate through a given horizontal pipe. To
increase the rate of flow of water through the
same pipe n times, the power of the motor is
increased to P;. The ratio of P, 10 P, is

{a) n:1 (b) n*:1

(€) n*:1 ) n*:1

A body of mass 5 kg makes an elastic collision
with another body at rest and continues to move
In the onginal direction after collision with a
velocity equal to 1710th of its original velocity,
Then the mass of the second body is

{a) 4.09 kg (b) 0.5 ke

(c) Skg (d) 5.09kg

A particle of mass 4 m explodes into three pieces
of masses m, m and 2m. The equal masses move
along X-axis and Y-axis with velocities 4 ms™'
and 6 ms ' respectively, The magnitude of the
velod_ty of the heavier mass is

(@) ¥17 ms™! () 2v13ms’

V13
(d) 2 ms
A body is projected vertically upwards from the
surface of the earth with a velocity equal to half
the escape velocity. If R is the radius of the earth,
maximum height attained by the body from the
surface of the earth is

(©) Vi3 ms™*

(@) R/6 (b) R/3
(c) 2R/3 (d) R

. The displacement of a particle executing SHM is
given by

PR i3
y -Ssu\\‘%t - 3}.
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1£7'i8 the time period and the mass of the particle
5 2 g, the kinetic energy of the particle when

¢=;‘lsgivenby

(a) 0.4
(c) 3J

(b) 0.5J
d) 0.3

54. If the ratio of lengths, radii and

55,

Young's modulus of steel and
brass wires shown in the figure are

a, b and ¢ respectively, the ratio
between the increase in lengths of
brass and steel wires would be

ba be

AL ) R
(a) (b) Y
ba® a
2 @ 3%
A soap bubble of radius r is blown up 1o form a

bubble of radius 2r under isothermal conditions.
If T is the surface tension of soap solution, the

(c)

energy spent in the blowing
(a) =17 (b) 6x17°
(¢) 12x77° (d) 24"

56. Eight spherical rain drops of the same mass and

57.

radius are falling down with a terminal speed of
6.cm-s . If they coalesce to form one big drop,

what will be the terminal speed of bigger drop?

(Neglect the buoyancy of the air)
(@) 1L.5cms™! (b) 6em-s’
() 24 cmes”’ (d) 32cmis7!

A clock pendulum made of invar has a period of
0.5 8, at 20°C. If the clock Is used in a climate
where the temperature averages to 30°C, how
much tme does the clock lose in euch
oscillation? (For invar, a=9x107/°C,

& = constant)

(a) 225x10%¢
(c) 5x107 s

(b) 25x107 &
(d) 1.125x10" s

. A plece of metal weighs 45 g inairand 25 gina

liquid of density 1.5 x 10° kg-m ™ kept at 30°C.
When the temperature of the liquid is raised to
40°C, the metal piece weighs 27 g. The density of
liquid at 40°C is 1.25x10" kg-m™. The

coefficient of linear expansion of metal is
(a) 1.3x107%/°C (b) 5.2x107%/¢C
(© 2.6x107%/°C (d) 0.26 x107/°C

59. An ideal gas is subjected to a cydic process ABCD

61.

as depicted in the p-V diagram given below :

f

p

A 8

-V

Which of the following curves represents the
equivalent cyclic process?

A B A 8

(a): D
c

® )

A

(c) p

c -

—»T

. An ideal gas is subjected to cyclic process

involving  four thermodynamic states, the
amounts of heat (Q) and work (W) involved in
each of these states are

= 6000J, Q,=-5500J; Q,=—3000J;
Q. =13500J

W, =2500J; W, =-1000J; W,=-1200J;
W,=xJ.

The ratio of the net work done by the gas to the
total heat absorbed by the gas is v, The values of
X and n respectively are

(a) 500; 7.5% (b) 700; 10.5%

(¢) 1000; 21% (d) 1500; 15%

Two cylinders A and B fited with pistons
contain equal number of moles of an ideal
monoatomic gas at 400 K. The piston of A is free
to move while that of B is held fixed. Same
amount of heat enesgy is given to the gas in each
cylinder. If the rise in temperature of the gas in A
is 42 K, the rise in temperature of the gasin 3 is
(n) 21K (b) 35K

(¢) 42K (d) 70K
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62. Three rods of same dimensional have thermal

63.

conductivity 3 K, 2 K and K. They are arranged as
shown in the figure below
sS0°C

o'c

Then, the temperature of the junction in steady

state is
200

(G)T C

(c) 75°C

Two sources A and B are sending notes of
frequency 680 Hz. A listener moves from A and B
with a constant velocity w. If the speed of sound
in air is 340 ms™', what must be the value of u so
that he hears 10 beats per second?

(@) 20 ms™’ (b) 25ms™

(©) 3.0ms™’ d) 3.5ms”’

. Two identical piano wires have a fundamental

frequency of 600 cycle per second when kept
under the same tension. What fractional increase
in the tension of one wires will lead 10 the
occurrence of G beats per second when both
wires vibrate simultaneously?

(a) 0.01 (b) 0.02

{c) 003 (d) 0.04

. In the Young’s double slit experiment, the

intensities at two polots P and Py on the screen
are respectively [ and I,. If P, is located at the
centre of a bright fringe and P, is located at a
distance equal to a quarzer of fringe width from

pl' thon :l' is

(a) 2
(c) 4

1
(b) 2
(d) 16

. In Young's double slit experiment, the 10™

maximum of wavelength 2, is at a distance of y,
from the cenral maximum. When the
wavelength of the source is changed to 2,, 5"
maximum is at a distance of y, from its central

maxhnum.ﬂnemb(i‘—}is
\J2

67.

(@) 24 ® 22
5 2 f-:
- fa

Four light sources produce the following four
waves :

() y, =asin (ot + §)

(ii) ¥, =asin 2wt
(iii) yy =’ sin (ot + &)
(iv) y,=a'sin (3ot + )
Superposition of which two waves give rise to
interference?
(2) (i) and (ii)
(c) (i) and (i)

(b) (i) and (iii)
(d) (i) and (iv)

68. The two lenses of an achromatic doubler should

70.

71

have

(a) equal powers

(b) equal dispersive powers

(c) equal ratio of their power and dispersive
power

(d) sum of the product of their powers and
dispersive power equal to zero

. Two bar magnets A and B are placed one over the

other and are allowed to vibrate in a vibration
magnetometer. They make 20 oscillations per
minute when the similar poles of A and B are on
the same side, while they make 15 oscillations
per minute when their opposite poles lie on the
same side. If M, and M; are the magnetic
moments of A and B and if M , > M, the ratio of

M oand M, is
(a) 4:3 (b) 25:7
(€)7:5 (d) 25:16

A bar magnet is 10 ¢m long is kept with its north
(N)-pole pointing north. A neutral point is
formed at o distance of 15 em from each pole,
Given the horizontal component of earth’s field
is 0.4 Gauss, the pole strength of the magnet is
(a) 9 Am (b) 675 A-m

(c) 27 A‘m (d) 1.35 A'm

An infinitely long thin straight wire has uniform

linear charge density of —15 Cm™'. Then, the
magnitude of the electric intensity at a point
18 cm away is (given ¢, = 8.8 <107 C*Nm™)
(@) 0.33x10" NC"!

(b) 3x10'" NC!

(¢) 0.66 =10 NC!

(d) 1.32x10" N’
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72. Two point charges -q and +q are located at

points (0, 0, - ) and (0, 0, @) respectively. The
electric potential at a point (0, 0, £), where z > a
is

ga q
a e S
(a) 4’%!, (b) e
© 20 = zga
4oz’ - a*) 4rzg(z* + @°)
73. In the adjacent shown A
circuit, a voltmeter of
internal resistance R, 50 ket
when connected across
B and C reads % v, mv 8
Neglecting the internal 50 kO
resistance  of  the
battery, the value of R c
is
(n) 100 k2 (b) 75k0
(c) 50 kQ (d) 25k0

74. A cell in secondary circult gives null deflection

for 2.5 m length of potentiometer having 10 m
length of wire, If the length of the potentiometer
wire is increased by 1 m without changing the
cell in the primary, the position of the null point
now is

(a) 35m
(¢c) 275m

(b) 3m
(d) 20m

75. The following series L-C-R circuit, when driven

by an emf source of angular frequency
70 kilo-radians per second, the circuit effectively
behaves like

1004 1pF 100

/¥
Lo
(a) purely resistive circuit
(b) series R-L circuit
(¢) series R.C circuit
(d) series L-C circuit with R =0

76. A wire of length [is bent into a circular loop of

radius R and carries a current I. The magnetic
field at the centre of the loop is B. The same wire
is now bent into a double loop of equal radii. If
both loops carry the same current J and i is in
the same direction, the magnetic field at the
centre of the double loop will be

(a) Zero (h) 2B

(c) 4B (d) 88

77.

78.

An infinitely long

straight conductor is
bent into the shape P

as shown below. It - >

carries a current of

I ampere and the radius of the circular loop is
R metre. Then, the magnitude of magnetic
induction at the centre of the circular loop is

Bon!
2R ® %

(e) %(x.n @ ;-*%(x-u

The work function of a cerain metal is
331 1077 1. Then, the maximum kinetic
energy of photoelectrons emitted by incident
radiation of wavelength 5000 A is

(Given, h=662x10 Js, c=3x10" ms™,
e=1,6x107°C)

(a) wol

(a) 248 ¢V (b) 041 ev °
(c) 207 eV (d) 0.82eV
79. A photon of encigy E ejects a photoglectron from

81.

a metal surface whose work function is W,,. If this
clectron enters into a uniform magnetic field of
induction B in a direction perpendicular to the
field and describes a circular path of radius r,
then the radius r is given by, (in the usual
notation)

R

(a) 3{3”'_%‘_"?'2,’. (b) J2m(E -~ W, )eB

(© JUE - W) @) J2m(E - W,)
eB

. Two radicactive materials X, and X, have decay

constants 107 and 3 respectively. If initinlly they
have the same number of nuclei, thren the ratio of
the number of nuclei of X, to that of X, will be
1/¢ after a time
(a) (1/10%)
() 11/Q10%)

(b) 1/(112)
(d) 1/092)

Currents flowing in each of the following cireuits
A and B respectively are
40 | 40
[OW
a0 S0
—
.8V BV
(Circuit A) (Clrcuit 8)



indiavidya.com

(@) 1A,2A
(c) 4A, 2A

(b) 2A, 1A
(d) 2A,4A

82. A bullet of mass 0.02 kg travelling horizontally

with velocity 250 ms™" strikes a block of wood of
mass 0.23 kg which rests on a rough horizontal
surface. After the impact, the block and bullet
move together and come to rest after travelling a
distance of 40 m. The coefficient of sliding
friction of the rough surface is (¢ = 9.8 ms™?)
(a) 0.7 (b) 061 (c) 051 (d) 0.30

83. Two persons A and B are located in X-Y plane at

87.

the points (0, 0) and (0, 10) respectively, (The
distances are measured in MKS unit). At a time
t =0, they start moving simultaneously with
velocities v,=2Jms”’ and vy«~2dms’
respectively. The time after which A and B are at
their closest distance is
(a) 25s

ci1s

(b) 13
d) =
) V_zs

. Given that AH,(H) =218 kJ/ mol, express the

H—H bond energy in keal/mol.

(a) 52.15 (b) 911

(c) 104 (d) 52153

Identify the alkyne in the following sequence of
reactions,

Alkyne Hy___, A Geooolnl,

Lindlar's catalyst

HUCkEL Ol maCH,

(a) HL—CmC—CH,

() HLC—CH,—C=CH

(€) HyC ==CH-C ==CH

(d) HC==C—CH,—C=CH

. Fluorine reacts with dilute NaOH and forms a

gaseous product A The bond angle in the
molecule of A is
(a) 104°40°
(c) 107"

(b) 103°
(d) 10928

. One mole of alkene X on ozonolysis gave one

mole of acetaldehyde and one mole of acetone.
The IUPAC name of X is

(2) 2-methyl-2-butene (b) 2-methyl-1-butene
{c) 2-butene (d) 1-butene

84,

91,

92.

93.

A rod of length [ is held vertically stationary with
its lower end located at a point P, on the
horizontal plane. When the rod is released to
topple about P, the velocity of the upper end of
the rod with which it hits the ground is

s

'8 o
= b) 3l
@ 3 (b) |3
| pe fo.
© 3\."7 (d) \'?f

. A wheel of radius 0.4 m can rotate freely about

its axis as shown in the figure. A string s
wrapped over its rim and a mass of 4 kg is hung,
An angular acceleration of 8 rad-s * is produced
in it due to the torque. Then, moment of inertia
of the wheel is (g « 10 ms™?)

(a) 2 kg-m? (b) 1 kg-m?

(c) 4kgm? (d) 8kg-m?

» CHEMISTRY

. The number of px-dx ‘pi’ bonds present in XeO,

and XeO molecules, respectively are

(@) 34 (b) 4,2

© 2,3 dy3yz

The wavelengths of electron waves in two orbits
is 3: & The rato of kinetic energy of electrons
will be

(@) 25:9 (b) 5:3

(©) 9:25 ) 3:5

Which one of the following sets correctly
represents the increase in the paramagnetic
property of the jons?

(@) Cu* > v* 5" > Mn®

® Cu* <Cr? <V <Mn?

() o <V* <r* < Mn™

(@ V¥ <Cu® <Cr*' < Mn*

Electrons with a  kinetic energy of
6,023 x 10* J/ mol are evolved from the surface
of a metal, when it is exposed to radiation of
wavelength of 600 nm, The minimum amount of

energy required to remove an electron from the
metal atom is

(a) 23125x107'°)
(c) 6.02x107"7J

b) 3x10%°J
(d} 6.62x107*)
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94, The chemical entities present in thermosphere of

the atmosphere are
(a) 035,0°,NO" (b) O4
(C] Nz, O-), OO,. H,O (d) 03.05. 03
95. The type of bonds present in sulphuric anhydride
are
(a) 3o and three pa-dn
(b) 3a, one pr-paand two pr-di
(¢) 2o and three pr-dn
(d) 2zand two px-dx
96. In Gattermann reaction, a diazonium group 1s
replaced by X using Y. X and Y are
X

Y
(a) C° Cw/HCl
b ¢ CuCl, /HCI
() a1 CuCl,/ Hel
(d) Ci, Cu 0/ HCl
97. Which pair of oxyacids of phosphorus contains
‘P—H' bonds?

(0) HPO,, HPO5 (b)) H,PO,, H,PO,
() HyPO4, H,PO,  (d) HPO,, HPO,

8. Dipole moment of HCl =103 D, HI = 0.38 D.
Bond length of HCl = 1.3A and Hl = 1,6 A. The

ratio of fraction of electric charge, & existing on
each atom in HCl and Hl is

(a) 12:1 (M) 2.7:1
(¢) 3.3:1 (d) 1:33
99.5iCl, on hydrolysis forms ‘X' and HCL

Compound ‘X' loses water at 1000°C and gives
'Y". Compounds ‘X" and 'Y respectively are
(a) HSiCl,, IO, (b) HSiO,, Si
(c) Si0,, Si (d) HSi0,, SI0,

100. 1.5 g of CdCl, was found to contain 0.9 g of Cd,
Caleulate the atomic weight of Cd.
(a) 118 (b) 112
(c) 106.5 (d) 53.25

101, Aluminium  reacts with NaOH and  forms
compound ‘X" If the coordination number of
aluminium in * X "is 6, the correct formula of X is

(2} [AI(H,0),(OH) 1™ (b) [AI(HZ0),(0OH),]

(€) [ALH;O0),(O )1 (d) [ANH0),J(OH),
102. The average kinetic energy of one molecule of an

ideal gas atr 27°C and 1 atm pressure is

(a) 900 cal K'* mol™’

() 6,21 x10* JX' molecule™”

(¢) 336.7 JK™' molecule™’

(d) 3741.3JK ' mol™

103. Assertion (A) K, Rb and Cs form superoxides.
Reason (R) The stability of the superoxides
increases from ‘K' to ‘Cs' due to decrease in lattice
energy,

The correct answer is

{a) Both (A) and (R) are tue and (R) is the
correct explanation of (A)

(1) Both (A) and (R) are true but (R) Is not the
correct explanation of (A)

(c) (A)is true but (R) is not true

(d) (A) is not rue but (R) s true

104. How many ‘mL' of perhydrol is required to
produce sufficient oxygen which can be used o
completely convert 2 L of SO, gas 1o SO, gas?
(a) 10 mL (b) SmL
(¢) 20 mL (d) 30 mL

105. pH of a buffer solution decreases by 0.02 units
when 0.12 g of acetic acid is added to 250 ml. of
a buffer solution of acetic acid and potassium
acetate at 27°C. The buffer capacity of the

solution is
(a) 0.1 (b) 10
@1 (d) 0.4

106. Match the following.

A i
®)
(©
®)

(V) [ CaMg,(SI0;),

The correct answer is

(A) (B) ) (D}
(a) IV \' i I
(b) IV Vv I 1l
(c) IV I i n
dn \Y v i

107. Which one of the following order is comect for
the first jonisation energies of the elements?
(a) B<Be<N<O (b) Be<B<N«O
(¢c) B<Be<Q<N (d) B<O<Be<N
108. What are X and Y in the following reaction
sequence?

CHOH -2 x G y

(a) C,HLCL CHLHO  (b) CH,CHO, CH,CO,H
(€) GH,CHO, CCILCHO (d) €4HCl, CClLCHO
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A ) _—rr s

109, What are A, B, € in the following reactions?
(1) (CHLO,)Ca -2 A

() CHLOH —ly B

am 2cH,co,1 F1e ¢

A B 4
@) C;H, CH{COCH,  (CH,C0),0
(b) (CHLCOMLO C,H, CH{COCH,
(¢c) CH,COCH, C,H, (CH.C0),0
(d) CH,COCH, (CH,C0)0 C,H,

110, One per cent composition of an  organic
compound A is, carbon : 85.71% and hydrogen
14.29%. Its vapour density is 14, Consider the
following reaction sequence

A S0 5 OKON/BOH .
Gi) H0"
Idennify C,
(&l) m‘_?l_(:ozﬂ

Ol
(b) HO—CH;~CH,—CO,H
(€) HO—CH,—COH
(d) CHy—CH;—CO,H
How many tripeptides can be prepared by
linking the amino acids glycine, alanine and
phenyl alanine?
{a) One (b) Three
(c) Six (d) Twelva
112. A codon has a sequence of A, and specifies a
particular B that i3 to be incorporated into o C.
What are A, B, C?

111

a B ("
(a) 3bases amino acid carbohydrate
(b) 3acids carbohydrate protein
(¢) 3bases protein amino acid
() 3bases amino acid  protein

113. Parkinson's disease is linked to abnormalities in
the levels of dopamine in the body. The structure

of dopamine is
CH,NH, CHoCHCHoNH:
& /‘\l
@ | (b) !
" “oH \'/\OH

o OH

114,

115.

116.

117,

118.

CHLCHNH,

© O\ )
OH

|
OH OH

During the depression in  freezing point
experiment, an  ecquilibrium  is  established
between the molecules of

(a) liquid solvent and solid solvent

(b) liquid solute and solid solvent

(¢) liquid solute and solid solute

(d} liquid solvent and solid solute

Consider the following reaction,

C.HCl + Agen BOHMNO, & (majon)

Which one of the following statements is true for
&

(1} It gives propionic acid on hydrolysis
(1) 1t has an ester functional group
(1) It has a nitrogen linked to ethyl carbon
(V) It has a cyanide group
(a) v (b) 11
@n (d) 1
For the following cell reaction,
AglAg' | AgCl| T |1y, Py
AG(AgCl) = - 109 kJ/ mol
AG(CI™) = - 129 kJ/ mol
AGi(Ag') =78 k)/mol

E® of the cell is
(a) =060V (b) 0.60V

(c) 6.0V (d) None of these

The symthesis of crotonaldehyde  from
acetaldehyde is an example of ...... reaction.

(a) nucleophilic additon

(b) elimination

(c) electrophilic addition

(d) nucleophilic addition-elimination

At 25°C, the molar conductances at infinite
dilution for the strong electrolytes NaOH, NaCl
and BaCl, are 248x10~, 126x10~ and
280 x 10" Sm? mol™ respectively, i, Ba(OH),
in Sm* mol " is
(a) 52.4x107"
(€) 402x10 7

cnz—ri'ucozu
NHy

OH

(b) 524 <107
(d) 262x10"
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119. The cubic unit cell of a metal (molar mass
=63.55¢ mol ") has an edge length of 362 pm.
Its density in 8.92g em™, The type of unit cell is
(a) primitive (b) face centred
(c) body centred (d) end centred

120. The equilibrium constant for the given reaction
Is 100,

N;(g)+ 20,(g) == 2NO.(g)

What is the equilibrium constant for the reaction
given below?

NO,(g) == ‘2 Na(g) + 04(g)

(a) 10 b1
(c) 0.1 (d) 0.01
121, For a first order reaction at 27°C, the ratio of
tume requited for 75% completion to 25%
completion of reaction is
(a) 3.0 (b) 2302 () 48 (d) 0477
122, The concentration of an organic compound in
chloroform is 6.15 g per 100 ml of soludon, A
portion of this solution in a 5 cm polarimeter
tube causes an observed rotation of ~1.2°, What
is the specific rotation of the compound?
{a) +12° (b) -3.9°
(c) -39° (d) +61.5"

Directions (Q. 126-128) : In ecach of the
foliowing questions, choose the most appropriate
alternative to fill in the blank.

126, It is difficult to believe what he tells us because
his account of any event is always full of .........

of all sons.
(a) discrepancies (b) differences
(¢) discretions (d} distinctdons
127. The bank clerk tried to ..., money from his
friend’s account.
(a) empower (b) embellish
(c) embroil (d} embezzle

128. Hight scientists have ... the national awards
for outstanding contribution and dedication to
the profession.

{a) bestowed (b) picked

(c) bagged (d) conferred

Directions (Q. 129:131) : In the following

Questions, some parts have been jumbled up. You

are required to rearvange these parts, which are

tabelled P, Q R and S to produce the coryect
sentence,

123. 20 ml. of 0.1 M acetic acid is mixed with 50 mL of
potassium acetate. K, of acetic acid = 1.8 x 107"
ut 27°C, Calewlate concentration of potassium
acetste if pH of the mixture is 4.8,

(@) 0.1 M (b) 004 M
(¢) 04 M (d) 0.02M

124, Caleulate AH " for the reaction,

NaO(s) + SO4(g) — NaS0,(g)

given the following :
(A) Nafs) + H00) —» NaOH(s) + ; Hy()
AR w <146 k)
(8) N2 SO,(s)+ HO(N — 2NaOH(s)
+ 505(3)
AHY = + 418 kJ
(C) 2NaO(s) + 2H,(g) — 4Na(s)+ 2H,0(1)
A= +259Kk)
(n) +823 ks (b) -581 kJ
(¢) -435 kJ (d) 4531 kJ

125. Which one of the following is most effective in
causing the coagulation of an As,S, sol?
(a) KQl (b} AICH,
(e) MgSO, (d) K, Fe(CN),

> REASONING

129. Freedom, is the restricted kind in the sense/(P),
the rich and poor woman/(Q), that a wide gulf

separates/(R), which a modern woman
enjoys(s)
(@) PSRQ (b) SRQP
) RQPS (d) SPRQ

130. In life, some rules are/(P), as in business/(Q),
they seem almost instinctive/(R), learnt so carly
that/{S)
(4) RSPQ (b) QPSR
(c) RPSQ (d) QSPR

131. Kapil, left in an acroplane/(P), after reading o
sailing magazine/(Q), had decided/ (R), to build
his own boat nine years earlier/(S)

(#) PRQS (b) RSQP

(c) RQPS (d) PSRQ
Directions (Q. 132-134) : In each of the
following questions,s choase the alternative which
ts masz nearly the same in meaning to the word
given in capital letters.

132, DENCUEMENT
(n) Outcome (b) Eschew
{c) Actdon (d) Charocter
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133. GAUCHE
(a) Vain
(c) Polished
134, ACCOLADE
(a) Honour
(b) Appreciation:
(¢) Greeting
(d) Gift
Directions (Q. 135-137) : In each of the
following questions, choose the alternative which
is opposite in meaning to the word given in capital

(b) Rich
(d) Tactless

letters.
135, REPRIMAND
(s) Reward (b) Appreciate
(¢} Encourage (d) Praise
136, IMPERTINENT
(a) Polite (b) Indifferent
(¢} Unpleasant {d) Stubborm
137. EQUIVOCAL
(&) Mistaken (b) Quaint
(¢) Clear (d) Universal

Directions (Q. 138-140) : [n cach of the
Jollowing questions, choose the alternative which
can be substituted for the given words/sentence.
138. Design made by putting together coloured pleces
of glass or stones
(a) Oleograph
(b) Mosaic
(¢) Tracery
(d) Relief
139. The doctrine that human soul passes from one
body 10 another at the time of death
{a) Metamorphosis
(b) Transition
(¢) Transmigration
(d) Extrapolation
140. A style in which a writer makes a display of his
knowledge
(a) Pedantic {b) Omate
(¢) Verboss (d) Pompous
Directions (Q. 141) : In cach of these questions,
two figure/words are given to the lefr of the sign :;
* and one figures word to the right of the sign :: with
Jour alternatives under it out of which one of the
alternatives has the same relationship with the
Sigures/words to the right of the sign :! as between
the two figures/words to the left of the sign (::).
Find the correct alternative.

]‘]I

O D) »

1 2 3 4 5

B|A %)%

() (b) (¢) ()

Directions (Q. 142) : In the following question,
choose the missing word or sign (?) on the basis of
the relationship between the words given on the

lefe/right hand side of the signs.
142. Doctor = Nurse :: ? : Follower
(n) Worker
(b) Employer
(¢) Union
(d) Leader
143. One of the numbers does not fit into the series.
Find the wrong number
1788, 892, 444, 220, 112,52, 24
(n) 52 (b) 112
(¢) 220 (d) 442

Directions (Q. 144) : In the question below is

given a statement followed by three assumptions

numbered I, If and Il An assumption is something
supposed or taken for granted. You have to
consider the statement and the following
assumptions and  decide  which  of the
assumption(s) s/are implicit in the statement.

144, Statement : Large number of people affected by
the flood in the area gathered ot the relief camp
for food, water and shelter organized by the
state government.

Assumprions :

I, The relief camp has enough supplies ro
provide food and water to the affected
people in the area.

I All those whose houses are submerged can
be accommodated in the cemporary shelters.

1. Many more affected people are yet to reach
the reliefl camp.

(a) Only I'is implicit

(b) Only I and 1 are implicit

(c) Only I1 s implicit

(d) Only If and 1] are implicit
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145. Identify the missing part of the figure and select
it from the given alternatives,

7 7.
|

{x)

(a) (b) (c) (d)

146, Figure (x) is embedded in any one of the four
alterntive figures. Choose the alternative which
contains figure (x).

A

(x)

NP

(a) (bh) ) (d)
147. Which symbol will appear on the opposite
surface to the symbol x ?
* A
A o]

> =

{0 (")

148.

149.

150.

ATAANIIRL \AZIEE. ) T IAVEL FAPCE LUV 19

(a) + (b) =
{c) A (d) o
The three figures marked X, Y, Z show the

manner in which a paper is folded step by step
and then cut. From the answer figures (a), (b)),
(c), (d), select the one, showing the unfolded
position of the paper after the cut,

(a) (b (c) (d)

SERVANT : QGPXYPR :: KING ?
(a) MKPI
(b) TKLI
(c) IGLE
(d) IGPI
If Pdenotes 4
Q denotes %
R denotes 4’

S denotes ',
then what is the value of 18Q 12P4R556=7
(a) 64 (b) 81
(c) 53 (d) 24
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» Answers

T MATHEMATICS

1. (¢) 2. (¢) 3. (b) 4. (d) 5. (¢) 6. (b} 7.
11, (d) 12, (b)) 13, (&) 14. () 15. () 16. (¢} 17.
21, (a) 22.(d) 23.(t) 24.(d) 25.(b) 26.{) 27
31. (b) 32.(b) 33.(a) 34. (b) 35, (c) 36, {(c) 37.

4l. (c) 42.(c) 43.(a) 44.(b) 45 ()
1 PHYSICS

46. (d) A7.(c) 48.(a) 49.{(x) 50.(a) 51,(c) 52
56, (c) S7.(a) 58.(c) 59.(a) 60.(b) 61, (c) 62
66. (1) 67.(c) 68.(d) 69.(p) T70.(Hh 71 (a) 72
76.(c) 27.(c) 78.(b) 79.(d) 8O.(d) 8l (c) 82

1 CHEMISTRY

86, (cy 87.(y 88.(d) 89 () 90.( 91 (ay 92
96, (a) 97. (¢) 98. (c) 99. (d) 100. (c) 101, (¢) 102,
106, (b) 107. (c) 108. (c) 109.{¢) 110.(b) 111 (c) 112,
118. {a) 117. (d) 118. (b) 119. (») 120. (c} 121.(c) 122

T1 REASONING

126. (a) 127. (d) 128. (c) 129. (¢) 130. (b) 131. (b) 132
136, (a) 137.(c} 138.(b) 139. (c) 140. (a) 161.(d) 142.

145, (b) 147, {d) 148. (b) 149, (a) 150. (c)

(a)
(a)
[{9)]
{c)

{b)
{a)
{©)
()

(=)
()
(d)
(c)

(a}
(d)

53.
63.
73.
83,

93.
103,
113.
123.

133.
143,

. (d)
18.
28.
38,

(a)
(@)
G

()
&)
{<)
{a)

(a)
(<)
(€)
(o)

i)
(b)

54.
)]
74.
. (D)

124,
144,

- (d)
19.
29.
39.

(a)
()
(L)

()

(c)

- (@)
104,
114,
124,

()
(@)
{c)

(&)
()

10.
20.
30.
(b

55.
65,
75.
85.

95.
105.
115.
125.

135.
145.

()
{c)
{d)

{d)
(<h)
(c)
(a)

(o)
(d)
(b)
(L)

(b)
(b)
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2¢ -1
- 4x° = 'ix]
Now, X* + 4x> « 3x = x(x* + 4x + 3)
ex(x 4 3)(x+ 1)
A=R-10, -1, -3
2. 'The total number of subsets of given set is
C w512
Even numbers are (2, 4, 6, 8).
Case | When selecting only one even number,
=%, =4
Case 11 When selecting only two even numbers
«%C,=6
Case Il When selecting only three even
numbers = 'C, =4
Case IV When selecting only four even numbers
=C,=1
. Required number of ways
=512-(4+-6+4+1)-1
=496
[Here, we subtract 1 for due to the null set)
3. Now, (1 + x*92(1 + x'% + x™ + x™)
=1+ %607 + 0,0 « ety
+ '7(,'4(!':)‘*? I'.‘cs(xl)! i "C‘,(X!)b
oo 4 ”’C,z(,\':)’z]x(l e I LI LY

1 letA= {xeR

Coelficient of ¥** = '7C, = Cpp + 1
='%Cs+ 2

1

o e 1
"X =2 o o2y X
A1 x)‘[l 2.’|

_;[(lo?xo.. )|Ilo; i}

-~ Coefticient of constant term {8 - ]2
5. Given,
(x-ax-a-1)+(x ~a-=1)x-a-2)
+{x=a)x—-a=2)=0

MATHEMATICS

Let x —a=r, then

-4 =D -2+ -2)=0
= :’-zu’-sunr‘—zzno
- 1_6t4+2=0

61 36 24 6+ 2\3
=N t= - —
13) A3)
3443
— 3 = @ e
3 -
3+43
= Xuge
3

Hence, x is real and distinet.

. Given, f(x) = x% 4 ax + b has imaginary roots

N

- Discriminant, D <0=>a" -4b <0

Now, F(x)w 2+ a
f(x)=2
Also, fix)+ f'x)+ f'(x)=0 D)
=3 racebhe2x+a+2=0
- X el@a+rDxsbras2=0
~(a+2)4 a2 -Ma+ b2
- =3 '
_~fa+ 24 v —4b- 4
2
Since, o -4b<0
@ —4b-4<0
Hence, Eq. (i) has imaginary roots,
3 5§ «x
Given, 7 x 7 |=0
| 5 3

= 3A3x - 35)- 521 ~7x)+ x(35-x")=0
= 9x-105-105+35x +35x - x" =0

= X = 79x £ 210=0
= (x+ 10)x =3)(x-7)=0
= x=-10,37
. Let @ and R be the first term and common ratio ol
u GP.

T,=aR?"} =x

=7

T,=aR* "=y

and T,=aR’ '=32
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= log x=loga~(p-1)log R
log y =loga+ (g-1)log R
and logz=loga+(r-1)log R

logx p 1 loga+(p-1logR p 1
“llogy q 1|=|loga+(qg-1)log R q 1
|logz r 1 loga+ (r-1jlogR 1
log a 1 -1)log R 1
=|loga § 1|.‘ gﬁ-lfnoén g 1
loga r 1| |tr-1)logR r 1
1 p 1 |p—l p-1 1
=logall I+logR|g-1 -1 1
gll?l . |#=1 3211

(C1—‘)C2—C3)

=0+0=0 - two columns are identical)

9. If matrix has no inverse it means the value of
determinant sheuld be zero,

T =1 x|
1 x 1|=0
x -1 1

If we put x =1, then column Tst and Ifird are
identical.

Hence, option (d) is correct.
10, Letz = x + iy

' "
Given, o B

! 2z + ¢
. O & (y + 2P

<
V2xP 2y + 1)
= xteytsdsay <ax® s ay? 4144y
= 3x% 4+ 3y* >3
— x? 4 y3>1
11. Let f(x) =sin® x + cos® x
=(sin® x + cos® ¥)* - 2sin? x cos® x
1

=1~ = .2(sin 2x)?
3 ( )

1
=1-—(1 - cos 4
4( S 4x)

_ 3, cosdx

4 4

22 @
. Petiod of f(x)= == =1
criod of f(x) %3
12, Now, tan (x - y)tan y
_sin(x—-y)siny 2

;:'t;;(x -y)eosy 2
= S010r —2y) =~ cos (x)
cos {x ~ 2y)+ cos (x)

€os X

__ cos(x-2y)
. cos(x)
cos (x - 2y)

T=%_

142
13. It is a standard result.
CosAcos24cos 2 A, cos 2t A
sin 2" A
“ZsinA
14. sin® x -~ cos 2x = 2 sin 2x
= 1-cos? x ~(2c0s® x —1)=2— 25in x 00§ x

Given, A = - et
. cos (x ~ 2y)

= ~3cos® x + 2sin X cos x = 0
= cosx (2sin x - 3cos x)=0
= cosx =0, (2sinx-3cosx=0)
o
= X=22mz —
e 2
s
= X=M[4n=1)-
)2

15. We know that, Zs «a+ b+ ¢
Clarbe)bte-a)c+a-b)a+ b-c)
i et
_ 26(25 — 2a)(2s — 2b)(2s - 2¢)
5 4h3e*
486 @) (-b)G-c)
be be

$eosd A xsind &
2 2

=sin® A
16. In A APD,
a
tan 4% = — = AP =qa
AP

>0

i
A

and in A BPC, tan 45° « p% = PB=b

DE=a+b and CF=b-a
DC? = DE? + EC?
=(a+ by + (b-a)
= 2a” + b%)

In ADEC,
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17.Now.60 ZA—!;+ -IE-IZIT(E
« AC + 2AD - 2DC
= AC + 2(AC + CD)- 2DC

«3AC - 4DC
o= /3__.\'

eztzoC)-ob PC,

~6QC - 6 PC = 6(QC + CP)

= kl;6-6o_l;=—6l'6
= k=-6

18. Given, m, =| & | = 2% 4 (-1P + QP =

my =] &y | =37 4 (47 4 (-4 = V4T

ny "l;"’-'-y'rlT-b 1* + (<10 =
m, =| &4 | ={(-1)+ (3)’+m’-\'ﬁ
. m‘q(m‘<"'4<m2

19 leta=i+ 2k b=i+jek

ande'=i~j¢).k.

and

Since, volume of tetrahedron = © [abe)

6
o 230 2
36|11 -1 &
2 2 lpoen--1-1C1-1
3 6
= 4=[-A+ 5
= =3

20. Given, P(A U B) = P(A A R)~ fa

Since, P(A " B) 4+ P(A A B) w1
BN PAAB)=T~-L o3
10 10

Also, P{A B)=P(A)+ P(B) - P(A\B)
+ 2 3

- =D b AL
a s PW*3-3

(given)

21.

22.

23,

4 2 3
= P(A)z-g-s’-ia
R e S S
5 10 10
Here,n=6
According 1o the question
5C.p% = 4.5C p'¢?
= g = 4p°
= (- pF « 4p
= 3p* 1 2p-1=0
= P+ D3p-1=0
1
-> p:s

(‘v p cannot be negative)
Since, given lines are parallel.
15-5 10

d T p——— W
\,"4’ +3* 5
S d = 2 = diameter of the circle

Radius of circle = 1

- Area of circle = mr® « 5 sq unit
Let point (x;, y, )be on the line 3x + 4y =S

3x, + 4y, = § (3)
Also. o =<1F 4 (-2 =(x, - 3P
+(y, -4y
= x+yf-2x ~ 4y + 5=x + yf - 6x,
-8y, + 25
= 4%, + 4y, = 20 i)

On solving Eqs, (i) and (ii), we get
X = liy| =~10

- The point of intersection of lines x + 3y-1=0

and x < 2y + 4 = 0is{-2,1).

Let equation of line perpendicular to the given
line is 2¢ =3y + 2 = 0.

ancc it passes through (-2, 1),

. 2(-2)~3(1)+ 4 =0

= A=7

- Required line s 2x -3y + 7 = 0

. Given equation is

2¢* - 100y +12y% 4 52 + Ay - 3= 0
Herc.u:-s-Z,h=~Sb=12.g~-§.f~~)—',c~-3
2 2
l-l

Forpairoﬂincs h "
l& ¢
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27.
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2 -5 5/2|
= -5 12 A2i=0
5/2 22 -3
i 2‘! / s
= 2|-gg=d -~s|1s-5’fJ
l\ r 4/0 \ 4
+§l:.5.7;_30\:0
25 2 ’
2 o i3
= —72-:~+75-§1-£§"-75.—.0
4 4
= 324250+ 144 =0
= (4 9)(2+16)=0
=5 n=-9 (o | %] <16)
Given, x*-2xy-xv+2y°=0
= (x-2yMx-y)=0
= x=2y, x=Yy (i)
Also, xty+1u0 (i)
On solving Eqs. (i) and (ii), we get
f 2 1) - 1 1}
Al-=,-=1 B|-=,—-=[,€(0, 0
\ 3" B I\ 2 2) w0
-2ty ]
3 3
z'u'eaof./_\AB(.‘:-1 e ]
2 2 2
' 0 0o 1
UL L
2[376) 2l6] 12
Given pair of lines are x* - 3xy + 2y° =0

and X -3xy =27 +x-2=0
A (x-2y){x-y)=0
al (x-2y+2(x-y-1)=0

= x~2=0, x-y=0andx=-2y+2=10,
x-y=1=0

Since, the lines x ~ 2y =0, x - 2y + 2=0 and

x -y =0,x~-y-1=0are parallel.

Also, angle beoween x — 2y =0and x -y =01ls

not 90°,

It is a parallelogram.
In ACAC,
0C? =2 + 4% =20
. Required equation of
circle is
(x4 2P+ (y+4)y =20
=x?+y*+4x £ 8y =0

29,

30.

31.

Ler centre of circle be C(—g. — [}, then equation
of circle passing through origin be
¥yt e x4 2fy=0
Distance,d =| ~g - 3|=g+3

B

2

A

2

x=3
InAABC, (BCYF =AC*+ BA®
= g+ fr=g+3+2

= gt P+ 6g+9+4
= fi=6g+13

Hence, required locus is y* + 6x =13
Given circles are x*+ 3% - 2+ 8y +13=0
and x? « y? - 4x + 6y « 11 = 0.

Here, Cy=(1,-4),C, =(2,-3),
- h=y1+16-13=2
and = \44_0‘}- 11 =+2

Now, d=CiCy=+2-10 +(~3+ 4P =2
SV - Y e
cos 0= d__ﬁz_ l’g = ;_ fl_.rz_, & - ]r_,
N 2x2x42 v2

= 0=135°
Let the required equation of circle be
x4 y* 4 20 + 2fy = 0. Since, the above circle
cuts the given circles orthogonally,

2(-%)+2f(0)=8 = 2g=--

3
and -28 ~2f w7
8 29
= 2 =47 # — = =
/ 3 3
. Required equation of circle is
x4 yz--‘s X+ ?19)':-0
’ 3 3
or 3x% 4 Byt -8x+ 29y =0
33. Given, _
xiy? =t
= .Y'Z(u2 -_}'Z)—'C"
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= y‘l_aZ.V?_cJ;o

Let vy, ¥4, ¥z and y, are the rools,
Y1t Y2t Yatye=0

34. Given, 4x - 3y = Sand Zx’ -3y? =12
2| [ 3" ~3y?=12
25+ 9y* + 3,9-2’) ~-3y?=12
8
= 15y* - 30y + 71 =0
30 £ /900 - 4260
= y=u—Y
30
e v~3360
30
3 1k .
Also, 2x% - '&| ot =12
i X 8]
= 10x* —40x = 61 =0
40 4 {1600 - 4 <10 < 61
= Yom e N
2x10
_ 40+ -840
20
2 24 V-840
20
. it -
. Points arcA| 2+ ¥-840 12 -3360 l
| 20 30
{ = =
gl Y890 | 3360!_
\ 20 30
o Mid point of ABis (2, 1).
35. cos 2a + cos 2P + cos 2y + sin® a 1+ sin® P
+sin?y
v (cos” @ - sin® @)+ (cos” 3 - sin® )
+ (cos® y — sin? ¥) + sin? o + sin® B+ sin? y

wcos® o+ cos? B e cost y =1

36. We know that image (x, y,z) of a point
(X, ¥y, 5 )inaplaneax « by + ez + d =0 s

lm: BN et § O e
a b C
_ ~2(axy + by, + ez + d)
a®+b*
Here, point is (3 2,1) and plane is

2-y4 =7

x—3_._)'—2_~_:_—1

ot
-2[2(3) - (2) + 3(1)-7]
2417+ 3
xX—-3 -2 2~1
= e
2 3 3 0)
=) x=3 _y:2, z =
x4 3 ’ aa e 3
37.1im|f7§] = tim |1+ :
s=wlxs?2) T | X 2"

.9
B b
- "‘=l','3
_25u1x—sm2.\ if o
38. Given, f(x}={  2x cos x ——, M X
l a ifx=0
Now, l‘m fix)= lun 2sin x - sin 2x
*0 2X cos x
{ N
_Qf(,m,J
L0

i 2 cos x — 2cos 2x
x—»02(cosx X Sin x)

= lim
x-»02(1 -
Since, f{x)is continugus at x = 0
fl0)= Ali_l’nD Jix)

= a=0
39. Given, R &
L 14y
Applying componendo and dividendo, we get
1+x (+y y) +(1 - v.v)
1-x (]c\-)) (1~$_))
T#'x 2
— - - = ——p—
1 o .\- 2\.Iy
9'] o \2
=4 Y =]
1+ x
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41.
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On differentiating w.r.t, x, we get
dy =20+ x)*(1 - x) - (1 - x)*- 21 + x)

dx (Hx)‘
(1—x)(l+x)(- -2¢—2+ 2x)
{1+
_Ax-1)
Tx+1)

1

ot

: d 1 {x-1)
Given, — latan " x+ bl
' dx[ Og'.\x+1 )

On imegmring hoth eideq we get

atan™ x rblog| -~4 :
X

) 1

. Lt o dy
2I x‘—l x’+l]
_1\

Lx+1)

= atan” x+blog

N ~1
Given, ym AT

On differentiating w.r.t. x, we get
1

-l
QN x
y, = ¢ o

@
’lx

= yYivl-x*=ay

- (1 = x%)yi = ay*

Agdin, d:lferennating W.ILL X, we gct
Q-x )2)'1.)’ “2-1')’1 =« 2)0’1

= (-xP)y,-x,-a’y=0

Using Leibnitz's rule,

A= x*Wy. 2+ Cper(-2¢) + C,oy,(~2)

“XVnay ~ 'Cly" azyn a

= A =XWa, 2+ X, (-20~1)

+yd-nn-1)-n-a’1=0
- (20 4+ 1)y, = + Py,

= (1= x*y,.,
Given, f(x)=x" + ax® + bx + ¢, @* < 3b.
On differentiating w.r.t. x, we get

=3¢+ 2ax+ b

Put Fx)=0
3 A% 4 2x +b=0
% y4a" - 12 20+ 2/’ ~
= X=
2x3 3
Since, a* < 3b

. X has an imaginary value,
Hence, no extreme value of x exist,

43. Let 1_[|l"““2"]c*d

J- (2- 2sm.1cos:x]cxdx
2sin’ x

= [ cosec? x ¢ dx - [ cot x ¢* dx
Ll I

=—cot x &* --J(-cot x)e' dx
—Iool.u"dx+c
=—cotxe +¢

]———— dx = L;

44, l,ctl—_[” e

Jesad | ¢ T
ref, Q+ef | 1+¢),

45, Given, :J—L‘: =sin (x4 y)tan (x = ¥} -1

=2

dy dz
Putx+ y=2& =% 14 ~cemon
¥ > ‘d.\' e
gi—l=sinztanx—l
iy (‘OSZdz IdX
sin® z

= coszds=dt

I:: dt=x-¢ = =

Put  sinz=¢

| -

=X~C
r

= —COSeC 5 =X~ ¢
= Xx+eosec{x+y)=c
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46, Given, y = a sin (bt — cx)
Comparing the given equation with general
wave equation

. {2.’[1 23)&\,
Yemasm| -
X k)
we get b=—,2—ft-.c=E
1 A

(a) Dimensions of 2 = Me0e _[L]
a metre |L]

= l;i.memionless
{b) Dimensions of bt = ?.r = [[:::l]
= Dimensionless
{c) Dimensions of cx = = x= (L]
A (L]
= Dimensionless
(d) Dimensions of g = ?1"‘ [..'!%"E

=%/T =[LT™"]
Thus, option (d) has dimensions,
47. Let time taken by the bedy to fall
from point Crwo Bist’,
Then ¢, + 2t' =t,

g

:’:l";"’! i)
2 ) 8
Total time taken 1o reach point ¢
T=t; +t
+58224

=z
= ~in

-
—+—_
S

»j

PHYSICS

48, Momentum, p=m:y
4 v
f
P Vy
(x, ¥l
(o] X
= v= t-e
m
Kinetic energy, KE = —12— my?
1 o | 1 =
=-m| P" = —
2 \m*) 2m
1
=4 KE = p* L = constant
“p ( P stant)

Hence, the graph between KE and p* will be
linear as shown below
¥

!

KE

X
P
Now, kinetic energy KE = ‘12 m?

The velocity component at point P,
vy, ={usin 0 -gr)
and vy =y cos 0
Resultant velocity at point P,
o R
v=vj+wi
=(usin0-gr)j+ucoshi

| V| = /G cos 0) + (u sin 8- gt)*

= yi* cos® B+ u? sin’ B+ gt ¢ - 2ugt sin 0

= Ju?(cos® 0+ sin 0)+ gt ? — 2uge sin O
KE = ; o (® + g%? - 2ugt sin 0)

= KEaxt?

Hence, graph will be parabolic with intercept on
v-axis.



Hence, the graph between KE and ¢

!

KE

L

[ —»
Now, in case of height
Kli=12m(v’)
and v¥ e ? - 20y)
KE = mia* - %)
KE = - mgy + %m‘

Intercept on y-axis = }, mu*

g
2’}’"’ ~mg =1an &

A

Now, KE = 1 m*

~n

r

/

KE=-1~111{-"—
2"

N

L———D——-

X

KE = x°. Thus graph between KE and x will be

parabolic,
49, Power of motor initially = Py
Let, rate of flow of motor « (x)

Since, power, P°=);:: . -——"f‘-
emel L)
""' .
«7)
° 4

=mgx

Indiavidya.com

(--x-ramofﬁowofwam

o ()

If rate of flow of water is increased by ntimes, we,
(nx).

Increased power P = '—'3‘;5'—

()

= m X
= nmgx 1))
The ratio of power
§
Py mgx
P

n
A= = PiPywun:l
P 1 1+ 50

. Mass of the first body my, = 5kg, for elastic

collision e = 1.

L

=0
Suppose Initially body m, moves with velocity v
(v)
(10"
Let after collision velocity of M block becomes

(vy),
By conservation of momentum

'"lu{_ 4 "‘}'? = m,v, < m2V2

o
~Mx0=5x% My,
or Su-M 10‘ 2

after collision velocity becomes

or Su =%,,. My, (0
Since, W =¥y e ‘o‘: I'I2)
(8
‘l""(“) - V2 = - l(u)
or Y Lu=vw
10 -
1iu 1
ﬁ = VZ ...(u) |

Substituting value of v, in Eq. (i) from Eq. (),
we get

u Tlu
Sus=+M|=

“=3 LIO)
1 (11
S——=M]|=
- 40)
9 %10
X M:.._...._
ol 2x11

or M-'g?-d.w&g
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<

w=?

3»3.

1
— X

m-—+4ms™’
Let third mass particle (2m) moves making angle
(with X-axis.
The horizontal component of velocity of 2m
mass particle =u cos 0 and vertical component
=usin @
From conservation of linear momentum in
Xdirection

n],“l + rn;llz =y + nlzv‘v

or G=m x4+ 2mu cos B)
or 4w 2ucos
or -2=1ucos ) 1]

Again, applying law of conservation of linear
momentum in Y-direction.
O=mx6+ 2m(u sin §)

= 8 =usin
2
or -3=usin B (1))
Squaring Egs. (i) and(ii) and adding, we get
(4) 1 (9) = 1% cos? 0+ u® sin 0
=u® (cos® 0+ sin® @)

or 13=u’
or u=y13 ms!
Maximum height attained by a projeccle
,2
h=—tR - (D)
28R —v=
Velocity of body = half the escape velocity
V= ?.f
2A7
or v YR 5 2 %R
2 @
{oR\
or BafR
\:2)
Now, putting value of v in Eq, (i), we get
g R
h=z—e—
&R
g

_gR*/2
3gR/2
R
or h=—
3
53. The displacement of particle, executing SHM is
¢
y=5sin|4r + -"] )
\ 3,

Velacity of particle

(‘b'] = 5d sin |I4t + X
\ 3,

\dl/ dt
=5cosf4r - -’51] -4
\ 3

{ -
;20cosj4! + = |
\ 3

‘ fTY
Velocity att = | —
L4
ldyl 20008 | B = 4
dt J _T \ 4

\

LA

or g w =20 cos I! ‘ é:-\ (i)

Comparing the given equation with standard
equation of SHM, given by

y=asin (ot + ¢)

We get w=4
As o= EE
T
" ro2
(O]
or T= 2‘
4
f n N
or s "J
\ 2
Now, putting value of T'in Eq. (ii), we get
\
u=20c0s|-11° El
\2 3/
« ~20 sin =~
3
- 20 x lg
2
==-10x+3

The kinetic energy of particle,
KE =2 pud
2

m=2g=2x10" kg
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- é %2107 x (~10y3)

=10 x100 % 3
=3x10™
KE=0.3J
53 Free body diagram of the two blocks are
T T
Brass Steel
T 2%
Given, .1 a b L ¢
Iy fa 2

Let Young’s modulus of steel is ¥, and of brass is
Y?-

' - F‘l X ‘l ¢
Y= A AL (1)
and ¥, = L5} ...(ii)
Aal
Dividing Eq. (i) by Eq. (ii), sve get
R
ho_Acah
Y, Fh
Ay Al

W _FoAL AL
Voo FpodvheAl
Force on steel wire from free body diagram
T =F =(22) newion
Force on brass wire from free body diagram
Fy =T"=T + 2¢g = (4g) newton
Now, putting the value of F,, F,, in Eq. (iii}, we

or L (i)

getl

Y _(2) [=£) [4].[ah)

Y. \4g \nr‘z) UARYY
or Cfl(-:l; ‘@ &

2.p%) LAY

:\Il [ a \
ar L=

Al,  \2b%

55. Initially area of soap bubble

A =4ar’

56.

57.

Under isothermal condition radius becomes 2r,

Then,  area A, = 4n(2)*
=4n-4r°
=16m”
Increase in surface area
AA = ZAZ - Al )
= 2167r° ~ 4m)
= 24m*
Energy spent
W=TxaA
=T -24m”
or W =2421r" J
Let now radius of big drop is R.
Then, ﬂnR’=ﬂxatr3-8
3 3
R=2r
where 7 is radius of small drops. Now, terminal
velocity of drop in liquid.
2. 1%
Ve == x—(p-0o)g
9 n

where 1is coefficient of viscosity and pis density
of drop ais density of liquid,
Terminal speed drop is 6 cm 5™
I !
6=2x"p-ag .0
9
Let terminal velocity becomes v after coalesce,
then

2

v‘=3£(p-c)g A1)
9m

Dividing Eq. (i} by Eq. (ii), we get

23
5.9 '_x,(pﬁ
voO2R?
9 n p—alg
or -@ = Rr.-_
Vo2
or v =24cms”

Time period of oscillation,
T o2

Q r _].
T2
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x9x107 % (30 - 20)

2 =4.5x10"°
- 4 Lossintime =4.5%10° x0.5
: =2.25x10" s
, The volume of the metal at 30°C is.
E loss of weight
specific gravity x g
=2-208 1333 e
1.5xg
, volume of metal at 40°C is
(45- 2712
1.25x¢g
=14.40 cm”
Via = Vgl 1 4 y(t, - £,)]
« Yo=Y
Vao(lz ~ty)
i 14.40 - 13.33
13.33 {40 - 30}
s =8.03x107%/°C
. Coefficient of linear expansion of the metal is
_y_8.03x10"
3 s ol
=2.6x107%/°C
+B2C—»D > A is clockwise process.

Vm =

Vio =

-V

Hence, from above data itis clear that equivalent
cyclic process is

D >

60. From first law of thermodynamics
Q=AU+ W
or AU Q-w
=Q; - « 6000 ~ 2500 = 3500 J
AU, Q, - W, == 5500 + 1000 = - 4500 |
AU =Qq = W5 = ~3000 + 1200 = - 1800 J
AU, =Q, ~ W, = 3500 - x
For cyclic process AU = 0
3500 ~ 4500 — 1800 + 3500 - x = 0
or x=700J
> __cutput
Efficiency, n= ———input %100
=% W, W - W,
Q +Q4
_ (2500 - 1000 - 1200 + 700)
- 6000 + 3500
1000
0= 10.5%
61. From first law of thermodynamics
Q=AU+ W
For cylinder A pressure remains constant
. Work done by a system

- (&?7 (Tl -Tz)

=100

* 100

For monoatomic gases
p=1
oD
Y 3 ;
W =--—— (442 - 400)—— R %42

-1
3

or W =63R
But AU = 0, for cylinder A
Q=0+ 63R
Q=63R
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For cylinder B volume is constant,
W =0

and Q = uCyAT

For monoatomic gas

3
Cym SR
L

Q=]><-2RAT

As heat given to both cylinder is same
63R « -ZR AT

AT =42K
According to the figure
H=H, +H,
3KA(LO0 ~T7) E: 2KA(T - 50) » KAT - 0)
I ! il
300-3T = 2T ~100+ T
67 = 400

200
Taze
==°C

=
or

Listener go from A> B 4, 8,
with velocity (u) let the &———
apparent frequency of 680Hz 680 Hz
sound from source A by

listener

or n'=

The apparent frequency of sound from source B
by listener

4 \
n'' = n {V;.?QJ -
L M

» N
680 | 240+ u

340-0
But listener hear 10 beats per second.
Hence, n''-n'=10

or (,30(3.‘10.1.“..] - 68 (:_34_0__5] =10
340 340
2(340 4+ u - 340 + u)= 10

n=25ms’"’

ar
or

. Beats per second when both the wires vibrate

simultancously.
min,=6
VT 1

2AVm “ AV m ™ °

65.

or —1— !E l '[F =06
2AVm 2\Vm
1 fr*
= |~ ~600=6
A A\ m
1 [T .
— J— =606
2AVm ®
Given that fundamcmﬂ frequency
1 T ;
1= = 600 i
2\Vm (D
Dividing Eq. (i) by Eq. (ii), we get
1 [T
2\ m _ 606
1/T 600
2\m
T*
or \"? ={1.01)
T
— =(1.02)%
or T ( )
or T'=T(1.02)

Increase in rension
AT'=T x1.02-T

=(0.02T)
Hence, AT’ = 0.02
Pz
4
o P,
l Sz
l—D— 3
Fringe width p= L—:—

Let the ampliude of that place where
constructive inference takes place is a.

The position of fringe at p, is

) d
(B
Given, 3 ==
w=(3)
AD _ maD
4d d
1
or n=-—
4
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: R
s A
4
or Iiil,=16:1
66. Position fringe from central maxima
& B0
b 5 B d
Given, n=10
pel2
For second source
i AR ...(ii)
- d
100D
Jio__d
¥o " Bab
d‘
b M2
Yz: e

67, Interference phenomencn takes place between
o waves which have equal frequency and
propagate in same direction.
Hence, yy=asin (ot + 4)
Yy =d'sin (ot + 6,)
will give rise to interference as the two waves
have same frequency o
68. The two lenses of an achromatic doublet should
have, sum of the product of their powers and
dispersive power equal 1o zero.
| 69. Ratio of magnetic moments of two magnets
- of equal size when in sum and difference
position is

400 + 225
T 400 - 225
625 25
175 7
= M,:My=25:7

70. Length of magnet =10 ¢cm =10 <10 m,
r=15%10"m

P
& %
N %
{ )
S A} : L
<—5cm~>2-5 cm-»

OP = 225~ 25 = 200 em
Since, at the neutral point, magnetic field due to
the magnet is equal to B,
_MHa M

ar (% - 407
2 y M
0.43(10‘:10"' ¥ S — i et A
(200 x 1074 « 25 x107*)%2
0.4 x10°¢
e
107
0.4 x10° x10°¢ (225Y% = M
M =1.35A-m
71. Charge density of long wire '

1
A=—C-m
3

(2251072 = M

and r=18=10% m
From Gauss theorem
fEas =1 :
£ :
Efds«d
s
or Ex2nrt=2
£
or T U VA
. 2regrl  2ngyr
_ R ARD
2negr x 2 4aggr
1 1

"9 x10% x = x?.x*_j
3 18 x107*

:

«—

%xlo“ =0.33 x 10*

= 0.33 % 10" NG
72. Potential &t P due to (+¢) charge
Y = Xy A
dxzy (z-a)
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y
4 «—2ar—»d P
A B %002
(0,0-a) (0.0.a) =3
X

Potential at P due to {~qicharge
V, = 1_ eio. i
Aneg (z2+a)
‘Toral potential at £ due 1o (AB)electric dipole
V=¥ +V,
st s S8
_Zn_s;, ' (z—-a) 4ng, (z+ a)
| NG (z+a-z+a)
K qagy (z—a)(z+ )
2qa
4~u-1,(z ~a*)

A
50 ki
73, 100V B

R Z50k0

C

Internal resistance of voltmeter is R,

Therefore effective resistance across 8 and C, R’

is given by

1.1, 1 50+R
R’ R. 50 50R
: [ S0R
or Py PO RLatS ]
. \ 5() "' R J
According to Ohm's law
V= IR'
100 { SOR
or =1 |
3 GO -+ R |
{
0 1()0 lSO + R =1 D
3 | S0R
Now, total resistance of circuit
R?t 50
S50+ R

74.

75.

(2500 + 100R)

or Ri'=
(50 + R)
Now, =IR"
100 ’50 + R\ 2500 + 100R
= 100 == | = | S
3\ 50R /] (50+R)
or 150R = 2500 + 100R
or S0R = 2500
or R =50 kQ2
Resistance of poteptiometer wire
{
R=px—
or = | px _l_(_)\
A l‘
The value of 2.5 m length wire
= f"‘_w. x 2.5
Ax10
or 1 2> |
A X 10
Porential V'=1xR'
(250 )
LA %10 I

Now, again the length of potentiometer wire is
increased by 1 m, then resistance of null position

wire,
R"zl-px—l—]
\lle/
V=R
and VeV’
leSp pxl
Ax10 “11xA
oF 25%1L _isagsm
10
100pH 1uF 100
{ /V\Nv*—l
jeep— [
N\ Ve
)

Ve

Impedance, Z = V"(X L ~Xo)t+ R?

’ |{ 1 V2 2
or 4=||m£-——‘ + R
L ol
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ictive reactance

=70
Ance reactance
x :La l U
"€ wC 70x10° x1 x10°*

7x10% 7 7
Xc> X,
nee, circuit behave like as R-C circuit.
netic field at the ccntlu 2:1;‘ the loop
e
¢ wire which is looped

¢ let radius becomes r
) Ll

2

Lom

4n
Py {-2mrx2
B‘.—.-—
e

n

X =l =70 x10” x100 x10*

()

, T

(i)

<o (iR

B, = ;‘ (%) (upward direction)

Magnetic field due to loop at O point

Hence, resultant magnetic field ot centre O
B =’B‘ . Ba

o Mol
B h.n(aol)'l'

78. Work function W, = 3.31 x107% )

Wavelength of incident radiation
2=5000x10"m
E =W, + KE
(According to Einstein equation)
;5 =3.31x10" 4+ KE

7 3
6.62x10™ x3x10"
5000 x10°1°

--331x10" 4 _——6'6§"? “10°%

=(-3.31 x1,.324 x3) x 10"
=(3.972-3.31)x10"° = 0.662x10'" J

KE=-=331x10" &

0.662x10 "
E==2" " 2041V
B v
79. From Einstein’s equation
E=W,+ 12 e
| AE-Wo)
| m
or A charged particle placed in  uniform
magnetic field experience a force
Fe—
m
or vl » =
r
or gl
' eB
m ‘zﬁ ) WO)
\
or re—% 00
8
VomlE - W,)
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¥ N _N‘,-lou
and Ny=Nge™
= Ny _d_ o, gonean
~3 [
Ht-.“
1
=1 = —
9%

81. In circuit A, both (p-n) junction diode act as
forward biasing. Hence, current flows in

circuit A,
Total resistance R is given by
L 0 |
R 4 4
or 1-:3
R 4
or R=20Q
According to Ohm' s Ia
V=I,R
or 8=I,x2
or I,=4A

In eircuit B, lower p-n-junction diode is reverse
biased. Hence, no current will flow but upper
diode is forward blased so current can flow

through it

V=1,R
or B=l, x4
or Iy = 2A

impact the

bullet and block .250 ms™'
move together and .
comes to rest after mw02kg =0
covering a distance i
of 40 m.
By conservation of momentum
Mty = 01405 = IV + MV,
or 0.02x2504 C.23x0=0.02% « 0.23v

5+ 0=v(0.25)

500 1
Y Vo= 20 ms

Now, by conservation of energy
ém* siR<d

or ;x0.25x400-u *x0.25x9.8 x40

200

=051
9.8 x40

= T

83. Let after the ame (¢t Jthe

84, In this process potential g

85.

y

position of A is (0,v¢) . .8

(0,10)
and position of
B=(vyt, 10). Distance (AOO) x
between them S,
y=\((0-v,t)‘+ (vt - 10)°
or ¥ =(2) + (2t - 107
or yi=l=4t% + 4% + 100 - 40¢
- [=8c7 4100 - 401
dl
Now, —= - =0
@ (161 - 40)
40
t—'i—6'=2.58
2
As %: =16 ={+ve)

Hence, | will be minimum.
energy of the metre srick v
will be converted imwo
rotational kinetic energy.,

PE of metre stick % "

Because its  centre  of
gravity lies at the middie
of the rod.

Rotational kinetic energy F = 12 lo®

I = moment of inertia of metre stick about

2
Aw
3

By the law of conservation of energy

T e 351!3(5.)’
'"8(2) 25

By solving, we get v, = 3¢/
Given, r=04m,
a=8rads™,
m=4kg, 1=7
v =la
mgr=1I-a
or A4x10x04 =18

- [:lb 2k8.m“

Torque,

or I=2kg-m
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2 AH (H) = 218 kJ/ mol
AH = 218 kJ/ mol

AH » 436 kKJ/ mol

436
& —= eal
FET 104.3 keal/ mol

104.3 kcal/mol energy is absorbed for
ng one mole of H—H bonds, Hence, H—H

‘2‘H3 — Hi

'{“—OM

des, ‘A" must be an alkene. To decide the

of alkene that undergoes ozonolysis,
g the products together in such a way that O

ns are face to face and, replace O by double

chhcmm “3‘: i,
by double bond = >c=c<

fore, alkyne must be

H,
m’m) M Tindiars canaiyss

u,:> <cu,

F, + 2NaOH — 2NaF + op,r + H 0O
dilute Ry

T structure of ‘A’ (OF, ) is as

CHEMISTRY

Due to repulsion between two lone pairs of
electrons, its shape gets distorted. ‘!'hcrcforc the
bond angle in the molecule is 103°.

89. To decide the structure of alkene that undergoes
ozonolysis, bring the products together in such a
way that O atoms are face to face, and replace O
by double (=) bond. Thus,

H’c>c =0 + o=c<CH’
acetaldehyde

4 1

Repl HC 3 2 _~CHy-

ofO byd?::;ooi H>C -c<(}]:

2 methyl- 2 butene

ﬂ(!'OM

90, Structure of XeO,

/
0 \O
(o]
=  4prn-dn bonds.
91. From de-Broglie's equation
7.=—h~
ny
a, e
=5 . m*v*
hz
= mvé = —0
mat
KB(K)-;mv’
1 h*
2 2
Ky 3y 3
K‘, :K: =25:9
92.Pmmagmk depends  upon  the

numbero(unpaneddccuons.ﬂi;herthe



93.

94.

95.
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A} s r .

number of unpaired electrons, higher the
paramagnetic property will be,

Cu® =[Ar] 3d°, no. of unpaired electrons = 1
Vv =[Ar) 3d* no. of unpaired electrons = 3
Cr*' =[Ar] %", no. of unpaired electrons = 4
Mn®" =[Ar] 3d°, no. of unpaired electrons = 5

% |
Hence, correct order is

Cu*t <% «Cr* < Mn™
+ 1 mol = 6.023 «10** atoms
KE of 1 mol = 6.023 «10% J
or KE of 6023 x10** atoms
= 6.023x10% J
.. KEof 1 atom = 6~02—'210‘
6.023 x10%
=1.0x107%y
he 6626 <10 * x3x10°
A 600 x10°°
=3.313%x10"" )

Minimum amount of energy required to remove
an clectron from the metal ion (ie, Threshold
energy)

h"crrm' e

= hv - KE
=3.313x10" - 1.0 x107™"

-2.313x10°Y )

The thermosphere is the fourth layer of the
earth’s atmosphere and is located above the
mesosphere. The air is thin in the thermosphere.
The eanth’s thermosphere also includes the
region of the atmosphere, called the tonosphere.
The ionosphere is the region of the atmosphere
that is filled with charged particles such as OF,
0, NO°, The high temperature in the
thermosphere can cause molecules to jonize.

Sulphuric anhydride is SO, and its structure is as
follows :
f
S
Of \*0

=» 3o, 1pr-pr, 2 pr-ds bonds are present.

96.

CHa CHq
NZCI Cl
Cu/HCI
Gattennann + Nz
reaction
B P—H bond

97. HyPO; = H—0—P—0—H}
¥

Q

P—0OH
BN\
13|
[ —
two P—11 bonds

H.PO, =

98. From the definition of dipole moment,

o= oxd
where, & = magnitude of electric charge
d = distance between particles (here

bond length)
oa |
SmE
d
of, Biter _ Mo, iy
S dya M
s 1.03x1.6 =331
1.3x0.38

99. SiCl, + 4H,0 — H,Si0, + 4HCl

A
1000°C

0.9

H,Si0, Si0, + 2H,0

100 % of Cd in CdCl = 2 %100

101,

= 60%
Therefore, % of Cl, in CdCl, = 100 - 60 = 40%
-+ 40% part (Cl, ) has atomic weight
=2x35.5=71.0
. 60% part (Cd) has atomic weight
_71.0 x 60
40
< 106.5
241 + 2NaOH + 2H,0 — 2NaAlO, + 3H,

sodium

meta

aluminate
Sodiummetaaluminate, thus formed, is soluble
in water and changes into the complex
[AH0),(0H), 1, in which  coordination

number of Al is 6.
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3R
®~ T
2N,
3 8314
sl X 300
276023108 "
= 6.21 x10*" JK' molecule™’
roxides are the species having an 0—0

and O In an oxidation state of —--lé

oxide ion is O3). Usually these are formed
ive metals such as KOy, RbO, and CsO..
the salts of larger anions (like 0O3), lattice
y increases In a group, Since, lattice energy
driving force for the formation of an jonic
npound and its stability, the stability of the
oxides from 'K’ to ‘Cs' also increases,
04 drol means 30% solution of H,0,.
HO decomposes as
. 2H0, — 2H0+0,
Volume strength of 30% H,0, solution is 100
that means 1 mL of this solution on
scomposition gives 100 ml oxygen.
SO, + -;O, — SO;

1
= L
1L 2!. 1

y =1mLofH302
21000 n[,dwwmuMb}'

1 ==

= 100 x 1000 ml, of HQOQ
. =10 ml of H,0,
b dc
[ d‘y. B—_mn

foncly, p- "8

ot¢, dCyys = 10, of moles of acid added
per litre

d,.,-dunseinpﬂ‘ .
'd(.'v molesofarcucacld
S M e Ve ——

volume

ot e w04

106. (A) Felspar (orthoclase) (KAISIO4)
It is used in the manufacture of porcelain.
(B) Mbwos{CaMs,(SiO,)..)
It is used for fireproof sheets, cloths otc.
(€) Pymrgyrite (Ruby silver) (Ag,SbS.,)
It 1s an ore of silver.
(D) D‘Esporc WzO:. ' HQO)
It {5 an ore of aluminium.
107. First lonisation energy increases in a period.
Thus, the first IE of the elements of the second
period should be as follows

Be<B<N<O

But in pracrice, the elements do not follow the
above order. The first [E of these clements is
B<Be<O<N

The Jower IE of B than that of Be is because in B (
15%, 25%2p"), electron is to be removed from 2p

which is easy while in Be (15%, 2¢*), electron is o

be removed from 2s which is difficult. The low IE
of O than that of N is because of the half-filled 2 p
orbitals in N (157, 2¢*2p").

108. CH,CHOH + Cly ——

g FHEHO

acetaldeniyde

+ 2H,0
A POy C“:OO
ATe0%, cu,oo>° +HO

85.71
B e =7 14
2 14

H = 14.20% = 1"-1'3? ~14.20;

cu,c
1.
CH,CO0}

110. C = 85.71% 724

AT
14.29 =
7.14
& Empirical formula = CH,
and, empirical formula weight = 12+ 2« 14
Again, molecular formula weight

=2 xvapour density

=2x%x14=28
n =2 =2

14

- Molecular formula = (CH,), « C,H,

2
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CH,==CH, + HOCl —» CH,—CH,—Cl

(A)
OH
(B)
+ KON -E0H,
HA0'
(|IH2—CH2—CN 2%, CH,—CH,—COOH
ol OH

(©

111. Tripeptides are amino acids pelymers in which
three individual amino acid units, called
residues, are linked together by amide bonds,
In these, an amine group from one residue forms
an amide bond with the carboxy! group of a
second residue, the amino group of the second
forms an amide bond with the carboxyl group of
the third.
Therefore,  glycine  (NH;—CH,~COOH);
alanine (CH-J—(l.?H—COOH) and phenyl alanine

NH,
CgH;—CH,—CHCOOH c¢an be linked in six

NH,
different ways.

112. A codon 1s a specific sequence of three adjacent
bases on a strand of DNA or RNA that provides
genetic code information for a partcular amino
acid.

Dopamine is produced in several areas of the
brain. If the amount of dopamine increases in the

113,

brain, the patent may be affected with
Parkinson’s disease. The IUPAC name of
dopamine is 2-(3,4-dihydroxyphenyl)
ethylamine and its structure 1s as follows :

?I-IZCHZNHZ

Z

S 0H

OH

114. Freezing point of a substance is the temperature
at which the solid and the liguid forms of the

substance are in equilibrivm.

If a pon-volatile solute is added to the solvent,
there is decrease in vapour pressure of the
solution and thus the freezing point of the

solution is less than that of pure solvent. It is
called depression in freezing point.
115. € He—Cl + AgCN % C,H:—NC = AgCl
L
N-linked to ethyl carbos
116. For the given cell,
AglAg' | AgCl Q1™ [ Cly, P
the cell reactions are as follows
At anode :
Ag — Ag” + €
At cathode :
AgCl+ ¢ —— Ag(s)+ CI7

Net cell reaction :

AgCl — Ag™ +CI
AGLiion = EAGY —ZAGR

= (78 - 129) - (-109)

=+ 58 kJ/ mol
AG® = — nFE®
58 %107 1= —1 % 96500 x £,
po _ —98 x1000
= = 96500
=-06V

117. Crotonaldehvde is produced by the aldol
condensation of acetaldehyde,

fo | ;
CHy—CImQ® 4 PO —CHO 2L NOH
acetaldehyde (nuclacophilic
addition)

acetaldehyde
H H
A

CHy~C—C—CHO ——> CH,CH=CHCHO
| -H,0 crotonaldehyde
OH It

(elimination}
aldol
118. BaCl, - 2NaOH —— Ba{OH), + 2NaCl

Kox matoin; = 4 nacty 2t waoti ~ P Nac
=280 x107" + 2% 248 x107°
-2x126 x10™*
= (280 + 496 - 252) x 107}
=524 x 107 Sm® mol ™’
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8.92 % 6.023 210 x(362x10")"
63.55

i metal has face centred unit cell,
) Na + 202 # M‘l
__[No.*
N, )0,
(NO.)*
100 = bt - S
N,)[0, )
lNO;] = ‘EN: + 0,
IN,1710,)
[NO.}

2 _[N110,)
" No,P?

‘

K,

(1)

K’-

i)

y problem figure (1) to (2), double figure is
ted into single figure and vice-versa. Also,
in a set order. Hence,

s change

figure (d) will replace the sign ?
receives instructions from “Doctor’ and
awer' receives instructions from feader’.
X2+ 4m52
2+ 4 =108,

log '%0
100 " Jog 4/3

Vo g i

" \og 4
log 4 - log 3

_ 2x%03010
203010 - 04771
0.6020

“oazae 8t

Nalgireg 12 _ _a9e
122.[“’— 1%C —STSTS- 39

1000
123. Let the concentration of potassium acetate is x.

From Henderson's equation,
5K + log OIS
pi = pK, + log - Cr

X

50
48 =~ log (1.8 x10°5) + log e
og (1.8.307) +-Jog 0 oA M

48=4.74 ~ log 25x
log 25x = 0.06
25y =1.148
x=0045M

124. By ‘24 + ‘; _B, we get
Na O+ 805 —» Na SO

AH=—2>¢]46+—2~22-418

or

or AH =~ 5805« - 581 kJ

125. As.S, is a negative sol. it is obvious that cations
are offective in coagulating negative sols.
According to Hardy Schulze rule, greater the
valency of the coagulating ion, greater is iis
coagulating . Thus, out of the given,
AICL(AF) is  most effective for causing

coagulation of As,S; sol.
REASONING

108 » 2+ 4 = 220,

220 « 24 4 = 444,

and so on. Hence, number 112 is wrong and
should be replaced by 108,

144. Only 1 and [0l are implicit because in the reliet
camp the facilities of food, water and shelter are
available.



146.

147,

T e\ manapmpy

145.
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It is ¢lear that answer figure (b)
completes the original fgure,

which looks like as shown in the

adjacent figure, Hence,
altemative (b) is the correct
answer.

Clearly figure (x) is embedded in
alternative figure (b). The portion
which figure (x) occupies in the

alternative figure has been shown

in the adjacent figure. Hence, the

correct answer figure is.(b),

Symbol appearing on the faces of dice can be
shown as given in the figure. We see from the
figure that symbol © will appear on the opposite
face symbol x

x

Flhi=

148.

150.

Figure X is the first step in which a circular piec
of paper is folded from upper to the lower ha
along the diameter. In figure Y both the extrem
ends of the figure X have been folded to form
triangle and then as given in figure Z, a cut ha
been marked from the right side. Tt is clear
this cut will resule into two marks, one in th
lower half and one in the upper half of the pape
when it will be unfolded. Answer figure
represents the correct design of the unfolde
paper and hence, is the correct answer.
Converting alphabets into mathematical sym
as given above, we get
18x12+4+5-6
=18 x 12 +5-6
4

=18x34+5-6

=54+ 5-6

=59 -6=53
Hence, option (¢) is the correct answer.



