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2 Mathematics

L If f:R R and g :R R are defined by

flx)=|x]and glx) =[x -3] for xR, then
{g[f[x)) --:<x=§}isequsnn
(s} 10,1}

(b) {1, 2}
© {-3,-2} (d) 12,3}
For any integer n 21, the sum % k(k~2)1is
&=
equal o

nin +1)in +2)
6
n{n+1){2n = 1)
[
nlns (2 +7)
&
« nln + 1]6(15 +_9_}

9 balls are ko be placed in % boxes and 5 of the

balls cannot fic into 3 small boxes. The
number of ways of arranging one ball in each
of the boxes is

(a) 18720 (b} 18270

() 17280 (d) 12780

If "P=30240 and "C, =252 then the
ordered pair (m, r)is eq-ual to

(a) (12,6) - (b (10,5)

(e} (9,4) () (16,7)
M(lsx+x+x) = 1. @', then ;.  ax
is equal 1o
* (a) 128 (b) 256

(©) 512

() 1024

If a+P=-2 and o” +®=-56, then the
quadratic equation whose roots are « and fjis
fa) x* + 2x-16

b) x*+ 2x +15=0

() x* +26-12-0

) %+ 2x-8=0

7. The cubic equation whose To0Ls are thriee 1o
each of the rots of x* + 2% - dx + 1=01s

(a) x* - 6x® + 36x 4 27 20
(b) x" + 6x® + 36 427 =0
(©) x* - 6x® - 3654+ 27=0

(d) x* + 6x* - 3bx + 27 =0
1 -2
8 I A.L 1‘and Flt)=t* - +7, then
Ay ﬂ al
| _qrrarqu 0
] L
w|l? o]
[o 1] [n o
[o 1] 1
d|
©) ol H[n o]
l-b-¢ 2 2 |
o.r %  b-c-e 2b |isequalto
| 2 2 c-a-y
(@0 M asb+c

@ ta+b+e)l (@) (a+b+e)

10. If @ is a complex cube root of unity, then
sin {{al® + %) x- 2 s aqual to
{ J
1 1
(a) B (b} 5
1 P
1L v’smccao*'fmztrueq\ul o
(a) 2
(b) 25in 20°- cosec 40°
() 4

(d) 4 sin 20°- cosec 40°
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o -|+-n[-+§]+u.[e+

- umammnmmu
(a) tan 26 (h) tan
() tan’ @ mm*e

13. {xeR:cos2x + 2co8" x = 2} is equal 1o
@ {Zmng:ne?.}

) {nxt%:n .z}
(ﬂ]{mﬂvgtnez}
@ {hx—%'n sa]

14. lsin™t [3]+ sin? [ﬂ}- E then xis equal to
¥, =) 2

@3 m s
© 7 @ 11
15, IAABC, i\ + 1 = > thenCis
S e
equal
) 50 ®) 60"
(@ 45° @ 30°
16. Inamangle f =2r, =3, then % + g +En
a
equal to
75 155
5 ® 5
176 191
w % @ 2

17. From the wp of a h.uramgmmh the
angles of depressions of the top and the
bottam of a pillar are o and b respectively.
The height (in metres) of the pilla is
( hzmptana)

® h(mnn—m_;ﬂ)‘
tan a
n(ma+mnu)

@ tnllﬂ+(m a)

18, The pulh:l.m vecors of PandQ are
vdyindl-.]!nhapnmnnm

-
°

. If Aand B are independent events

. M the sum of the distances

- i g,
PQ such that PR =5 PQ, then
vector of R is D e
@) SB-43 () 5B+4a
() 4B -54 (d!’n'i«si’
IF the position vectors of BandcC
respectively  2i - ]at.l-g, R o,
i — 4] - ak, then cos? A is equal 1o
@) o m &

a1

as
© a 1

Let & be a unit vector, B=2i+j-k
¢ =1+ 3k Then, maximum value of [a B¢
is

@ -1 ) ¥10+46
©V1I0-¥8 @5

random experimml such that P(4 " B

andrumn}.  then P(A) s equal 0§

(Here, E is the complemen of the ev

1
(a) - ® 3
5 2
(G 7 @ 3
For k=1, 2, 3 the box B, contains k

and (k+1) white balls Let PI& ,

PUB) =3 andmz,)_ 1 Abox

random and aball is d|;|~\

ball is drawn, then the pro!

come from box By, is
35

14

W= ) 7 .
10 12 ;

© 5 @ 3 p

two perpendicular lines in
the locus of P is

@) rhambus b %
(c} straight line () pair of sas”
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The transformed equatio of
3 43y%4 25y =2 when the coording

axes are rotated through an angle of 45°,
) Pe2y7a1 ) teying
@xttyi=l @ xPrzyta

5. ﬁlmnm!nmmmghmm

the straight lmz be+my & n=0 wil pass

through the poin:
(@) (-1,2) () (1,-2)
(@ (1,2) @ 21

26. A pai of perpendicular straigh lines passes
through the origin and also through the point
of intersection of the curve x* + y? =4 with
X + ¥ =a.The set containing the value of ‘o’ is
(a) {-2,2} b} (-3, 3}

{€) -4, 4} (d) {-5,5)
27. In AABC the mid points of the sides

AB, BC and CA respectively
. 0,0] (Qm DJ and (0,0 n)  Then,
AB? +B(" -

i is equal to

Fam?+n?
@) 2 (b) 4
{8 () 16

28. If the lines 2x — 3y =5 and 3x - 4y =7 arc
two diameters of a circle of radius 7, then the
equation of the circle is
(@) ¥ +y*+ 2x=dy -47=0
®) ¥+ y* a9
(€) x*+y? -2x+2y -47 =0
@ x*+y? =17

29. The inverse oflhf poine (1, 2) with respect

“4x -6y +9=0,is
@ [".E ) ® 21
© ©1) @ (1,0

30. f Zx+3y+12=0and x-y + 4.0 are
conjugate with respect to the parabola
% = B, then 3, is equal to
(@) 2 (6) -2
3 ) -3
8L The disance between the fod of the
hyperbola x” = 3y ® — 4x — &y —11=0is
(a) 4 b} &
()8 ) 10
32 The radiug of the cirele with the polar
~ equition ¥ - Br{y/3 cos e sin 0) + 15~ 0

&

fa) 8
) &
B KRR
S =[x-31+|x-4] for
Jim_ftx)is equal to

ta) —2
© o @ 1
16§ : R — R is defined by
SovBit
D e .
* , forx=0
and if f is continuous at x =0, then A is
equal to
@ -2 ) -4
e -6 (@) -8
1f f(2) = 4and f*(2) =1, then
i X -20)
x-2

34,

f ot

is equal to
() -2
(c) 2

36. 1f

® 1
) 3

msanngun‘“"

2| and

x=a
y=asin, then ¥ s equal o
dx
{a) cot® (b) tan &
{ch sin @ (d) cos®
37, The equation uf me normal to the curve
¥ =ax arda,
(a) x+2y = Gu (b) Bx-4y +a=0
(c) 4x+ 3y =7a (d) 4x-3y =0
38. The length of the subtangent at (2, 2) to the
curve x° =2y is

5 8
Ex)E (h);
2 5
© 3
9. 1 [ ”'"Eld:efm.m.mn..mn
\1-casx
fix)is equal 0
[ X)se L4 A
@ ¢ cot| 3)+e B) ¢ ml?_!

X (x)
@ et 3o < e[ Je
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40, If [ 01+ x) sec’ (ae") ) x+y =log (oo}
-_ﬂx)a—ennnnt.mmf(.\')waqllllw (G] x—y—],w[E]
(a) cos{xe") (b) sin (xe* 7

(@ 2w (x) @ nm(xe’) t:ny—x-log{E]
¥

2 .

A | x| dx s equal t0
Eﬁ:‘ i 1 44, The solution of the differential equation
@2 @ x o e

42. The area (in sq unit) of the region bounded by

e
the curves 2x =y —1and x = Ois LT HETREN X FE

) ycosx=¢€"+c

@ w2 () y=e*sinx+c
2 2 ) ysinx=e* 4c
© 1 @ 2 * =
43. The solution of the differential equation . The solution of the differential equation
dy o +y, xy? dy - (x* + ¥y dx = 0is
& (@) y? =3¢ +¢
) ¥ =3x" log ()
@ x+y—bg[%) (@ ¥ =32 + log ()

@ ¥+ 32 =log (cx)

uf Physics

46. The energy (E), angular momentum (1) and 49, 1f a body s projected with an angle 8 to th-

universal gravitational constant (G) are horizontal, then
chosen as fundamental quantities. The ° (a) its velotity is always perpendicular to ic
dimensions  of universal gravitational acceleration
constant in the dimensional formula of ) its \el.nci\}- becomes zero at its maximur
Planck’s constant (h) is heig]
(a) m ) =1 (e its ve]uclt) makes zero angle with
Lc) 5 @1 horizontal at its maximum height
{d) the body just before hitting che grour
47. The ‘component of vector the direction of velocity coincides with 1
L o Py & acceleration
A=gq l+a, J+a kalong the direction 0f 54 4 river of salty water is flowing with a veloc!
ijis 2 mys. If the density of the V-:ll‘rb|5| [
ch cubic o
(g, -a,+a, [bla, -a, illl:‘l:i:kmmmmnrn cubi
@ -a, 2 @ +a,+a,) (@) 24 ®) 24
48. A body thrown vertically up to reach i ) 24 k) () 4.8k
maimum height in t second. The toral time 51, A ballis dropped from a height 4 00
{rom the time of projection to reach a point at coefficient of restitution e, The tocal
of its maximum height while rerurning  * covered by the ball just before second o
{1 pcond) i () Al - 2¢%)
@iz m[h 1], i) ht = 2¢%)
+Z

ar ! (e) h(l+ ") '
2
2 ) B ) he ‘
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54. A steel

55. The moment of inertia of a thin
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52 Mm‘wnmuymﬂﬂl

towards each other, under mutual ium of
antraction. At an instance when the speed of A
is v and speed of B is 2v, the speed of centre of
‘mass (CM) is

(a) Zero () v

(c) 2.5v d) 4v

$3. Starting from rest, the time taken by a body

sliding down on a rough inclined plane at 45°
with the horizontal is, rwice the time taken to
wravel on a smoath plane of same inclination
and same distance. Then the coefficient of
kinetic friction is

(b) 0.33

(d) 0.75
wire can withstand a load up to
2940 N Aload of 150 kg is suspended from a
rigid support, The maximum angle through
which the wire can be displaced from the
‘mean position, so that the wire does not break
when the Ioad passes through the position of
equilibrium, is
(a) 30" (b) 60°
(d) B5°

(a) 0.25
] 0-50

(c) 80°
ircular disc
about an axis passing through its centre and
perpendicular to its plane is I Then, the
‘moment of inertia of the disc about an axis
‘parallel to its diameter and touching the edge
of the rim is
fa)l ) 21
@2 @ 31
2 2
56. The orbit of geo-stationary sarellite is circular,
the time period of satellite depends on
(i) mass of the satellite
(ii) mass of the earth
(i) radius of the orbit
() height of the satellite from the surface of
earth

Which of the following is correct 7
{a) (i) enly
() (i} and (i)
{c) (i), (i) and (iif)
(d) i), (i) and (iv)
57. A panicle is executing simple harmonic
moticn with an amplitude A and time period
T. The displacement of the particles after 27
period from its inivial position is
44

(a) A
id) Zero

&

—

58. Aload of 1 kg weight isa_attached to
ufnmelwmdmaufmmn:\:g
and Young's modulus 10" N/m?. The other
end is suspended vertically from a hook
wall, then the load is pulled horizontal o.:;
released. Whmdxe Tnad passes through jts

the

fractional change
length is (g lo m/s) T
(a) 03x107* (b} 0.3 % 1072
() 03 = 10° ()03« 10"

59. The surface tension of soap solutien i
0.03 N/m. The work done in blowing to form
a soap bubble of surface area 40 am”®, (in 1), is
(a) 1210 () 2.4 1074
(e)12x 107 (d) 24 107

60. Twe rain drops reach the earth with different

terminal velocities having ratio 9 : 4. Then

the ratio of their volumes is

(@)3:2 b)4:9

©9:4 @27:8

One litre of oxygen at a pressure of 1 atmand

two litres of nitrogen at a pressure of 0.5 atm,

are introduced into a vessel of volume 1 L If

there is no change in temperature, the final

pressure of the mixture of gas (in atm) is

(@) L5 () 25

2 ) 4

62. There is some change in length when a
33000 N tensile force is applied on a steel rod
of area of cross-section 10~*m”. The change
of temperature required to produce the same
clongation, if the steel rod is heated. is (The
modulus of elasticity is 3 x 10'N/m? and the
coefficient of linear expansion of steel is

61,

L1x 10°%7C).
(a) 20°C (b) 15°C
(@ 10°C () 0°C

63, In the adiabatic compression, the decrease in
valume is associated with
(a) increase in temperature and decrease in

pressure

(b) decrease in remperature and increase in
pressure.

(c) decrease in temperature and decrease in
pressure

{d) increase in temperature and incrvase
pressure
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(d) p'T = constant i -
of equal surface area
g M“t‘;-fkmﬂm that their
Surfaces are completely in contact. The
thickness of slab A is twice that of B. The
coefficient of thermal conductivity of slab A is
owice that of B. The first surface of slab A is
maintained at 100°C, while the second
surface of slab B is maintained at 25°C. The

mpgmmnmdzmnmumm&surtues is
(a) 62.5°C (h) 45°C
1) 55°C (d) 85°C

Selicity of he particle is cqual to the wave

velocity. The amplinde of wave is
@ mE
2
LS A
@ L

67. A car is moving with a speed of 72 km/h
towards a hill. Car blows horn at a distance of
1800 m from the hill. If echo is heard after
105, the speed of sound (in m/s) s
(a) 300 (b) 320
(c) 340 (d) 360

68. The refractive index. of a material of a plano-
concave lens is 5/3, the radius of curvature is

@ -10m

69. Statement (5) : Using Huygen's eye-piece
measyrements can be taken but are not
comrect,

Reason (R) : The cross
Fe gl wires, scale and final

by twa lenses, whereas the
wummm.“""““"“
Identify the correct one of the follow

(8) Both (5) and (R) are e, (1) explains

). 3
m“tll&im-um.wm“mm

(<) Only (S) is correct, but (R) is wrong
(d) Both (S) and (R) are wrong,

70. An achromatic combination of lense,
produces
(&) images in black and white
(b) coloured images
(c) images unaffected by variation

refractive index with wavelength

{d) highly enlarged images are formed

71. In Fraunhofer diffraction experiment, [
the distance between screen and the obstacl
b is the size of obstacle and iis wavelength
incident light. The general condition for the
applltizhi]ify of Fraunhofer diffraction is

b b
=331 A8 :
(a) e b) [ E.
paiey 1 77. v
Lh i 1
72. With a standard rectangular bar magnet th v

time period of a vibration magnetometer

n
45, The bar magnet is cut parallel to its i
into four equal pieces. The time period o !
~vibration magnetometer when one piece G
used (in second) (bar magnet breadth ;
small) is x A
(a) 16 [OF]
€4 @2 ur
73. The magnetised wire of mom 3
length | is bent in the form of 5 € o
radius r. Then its magnetic moment is
M L L
(a) == (b) 2M
wM ) zero
3 P
74. Acharge of 1 uC is divided inro two
that their charges are in the ratio ¢ £
C
™ In
th
of

75. Two charges +q and —q are kept a
at any point on the right bisector

joining the twa charges @
() the electric field strength is zeco
(b} the elecuric potential is zemo ©
() both electric potential and electric |

strength are zero



\
Mp«mm

—af

() both electric Potential and electric field
 strength are non-zero
78. Acutrent of 2 A flows in an electric circuit as
shown in figure. The potential difference
(Vs = V), in volts (1 and V¢ are potentials ay
u-;qsmmmmﬂu

() -4
) +4
77. When a battery connected across a resistor of
160, the voltage across the resistor is 12 v
When the same battery is connected across 3
Tesistor of 103, voltage across it is 11 V. The
insernal resistance of the battery (in ohm) is

10
&) ?

25
(C] T

78 One junction of a cerain thermaelectric
£ouple is at 3 fixed temperature 7, and the

Ef junction is at temperature T. The
thermo-clecromotive force for this 1y

expressed by & :mr-r,)ln-% o Am]

At temperarure T - % Th. the thermaclectric

pawer is
1
@) 24, (b) kT,
1 1 2
03k @) 3 ke, -1y

T8I0 2 galvanometer 5% of the e current in

BO. anmﬂkw(bdlﬂmﬂdlm

placed in the same plane. Their radii are
20 m and 40 cm and earry 0.2 A and 034,
Current respectively in oppasite directions,
The magnetic induetion (in testa) at the
centre is

(30 3, ® 25,

7
CE™ @2,

. The number of rums in primary and

secandary coils of a transformer is 50 and 200

respectively. If the current in the primary cail

i54A, then the currentin the secondary coil i

(a) 14 (b} 2

() 4A @sa

-rays of wavelength 0.140 nm are scarered

from a block of carbon, What will be the

wavelengths of X-rays scartered at 0° 7

{a) 0.140 nm () 0.142 nm

(<) 0.144 nm () 0.146 nm

Ao Xray tube produces a contingous

SPECITUM of radiation with s shartest

wavelength of 45 1024 The Maximum

energy of & phaton in the radiation in ey s

h=662x10"15, ¢ =3x 10" mys)

(a) 27,500 (b) 22,500

() 17,500 () 12,500

Fooe oo and By are the nuclear forces

berween procon-proton, heutron-neutran and

feuCTon-proton respectively. Then relation

between them is

@y =B 2 hy GE, =R, =k,

() Foy =Ky =Fy WE,=F, 25,

Which of the following statements is not

cortect when 4 junction diode is in forward

biag 7

£a) The width of depletion region decresses

)Free clectrons on nside will mope
towards the junction,

(<) Holes on palde move. towants the
junctio

@ Electron on n-side and P\uk‘annj-u'.l\- will

move away from junction
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86. An electronic transition in hydrogen
nmdnindnﬁ:ﬂmﬂm':l}l. line
hydrogen in Lyman series, the energies

:‘mlﬂl with the electron in
each of the orbits involved in the transition
(in keal mol™') are
(a) -313.6, - 34.84 (b) -313.6, - 78.4
(c) -78.4, - 34.84 (d) -78.4,-19.6

7. The velocities of two particles A and B are
0,05 and 0.02 ms™" respectively. The mass of
Bis five times the mass of A. The ratio of heir

B4
B1:1 (d4:1

88. If the mass defect of ;B'' is D.081 u, its
average binding energy (in MeV) is
(a) B.50 (b) 6.85
() 5.60 (d) 5.86

89. The atomic numbers of elements A, B, C and
DareZ -1,2,2 + 1and Z + 2, respectively. If
“B'is a noble gas, choose the correct answers
from the following statements
(1) * A" has higher electron affinity
(2) “C" exists in +2 oxidation state

{3) ' D" is an alkaline earth metal
(@) (M} and (2) (b} (2) and (3}
() (Mand(3) () (1), (2) and (3)

90. nmbm-dknzﬂlolhcl molecule is 1.275 A
and its dipoic moment is 1.03 D. The ionic
of molecule (in  percent)
Tcharge of the electron =48 x 101 esu) is
(a) 100 (b) 67.3
(<) 33.66 (d) 16.83

1. Which one of the following is a correct set ?
{a) Hy, sp*, angular

(5) BCl, sp”, angular

(&) NIt dg, square planar

(d) CH,, dsp?, retrahedral

—

(8| 1.06 g Na L0,

(i) |448 Lo,

(i) |0.448 . CO,

(iv) |224 LeD,
1

D
(a) iv i i i
®) v i il
(e} iv i ii
(i v i

93. What is the temperature at which the
energy of 0.3 moles of helium is equal to
kinetic energy of 0.4 moles of argon

400K ?
() 400 K (b) 873K
(c) 533K (d) 300K
94. When 25g of a nonwolatile s

dissolved in 100 g of water, the
pressure s lowered by 2.25 x 107 m
wapour pressure of water at 20°C is 1
what is the molecular weight of the

(d) 276
95. 50 mL of H,0 is added to 50 mL of 1 = |
barium hydroxide selution. Whar is the pF
the resulting solution ?
(a) 3.0 (b) 33
{c) 11.0 117
96. Assertion (A) : The aqueous ¥
CH,COONa is alkaline in narure.
Reason (R) : Acetate ion undergoes 7"
hydrolysis
‘The correct answer is
(a) both (A) and (R) are mrue and (R
correct explanation of (A).
(b) both (A) and (R) are tue but (R =
the correct explanation of (A)
{€) (A) is true but {R) is not true.
{d) [A) is not true bue (R) is true
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When same quantity of electricity is passed
through aqueous AgNO, and H,50, solutions
connected in series, 5.04x 10 g of H, is
liberated. What is the mass of silver
(in grams) deposited ? (Eq. wis. of hydrogen
= L00K, silver = 108)
(a) 54 (b) 0.54
©54 (d) 10.8
98, When electric current is passed through
acidified water for 19305, 1120 mL of H, gas
is collected (at STP) at the cathode. What is
the current passed in amperes ?
(a) 0.05 (b) 0.50
© 50 1) 50
99. For a crystal, the angle of diffraction (2 8) is
90° and the second erder line has a d value of
238 A, The wavelength (in A) of X-rays used

for Bragg's diffraction is
(2) 1.612 &) 200 .
(c) 228 (d) 4.00

100.1n a 500 mL flask, the degres of dissociation
of PCI, a1t equilibrium is 40% and the initial
amount is 5 moles. The value of equilibriim
comstant in mol L' for the decomposition of
PClg is
(a) 233
() 5.32

101.For  a  reversible
reaction A =— B, T
which one of the E
following  state. o
ments is wrong from A
the given
profile diagram ? Reactio
(@) Activation energy of forward
greater than backward reaction
(&) The forward reaction is endothermic
{e) The threshold energy is less than that of
activation energy
@)The energy of activation of forward
Son s equal to the sum of heat of
teaction and the energy of activation of
reaction
102 Calculste AH in for the following reaction
i gE:lJ+Di[g)—DCD;{gJ

"m)vCul——-coLg}- Hylg )
AH =4+ 131 kJ

(b} 2.66
(d} 4.66

n coardinate
reaction is

00g) + 3 04(5)— €O (g i

: AH == 282K
Halg) + 2 0xe) — HOG); 3
AH =- 24210
(a) -393 (b) +393
(c) +655 (d) 655

103. Which one of the following graphs represents

Freundlich adserption isotherm ?

!

"%
fog o —=

!

®" %
logp —=

!
o |
T
wll

@
Togk —=

104. Which one of the following reactions

fepresents the oxidising property of H,0, ?
(a) 2KMnO, + 3H 50, + 5Hy0y ——s
K350, + 2MnS0, + 8H,0 + 50,
(b) 2K,[Fe(CN),] + 2KOH + HO,— &
2K [Fe(CN) ] + 2H,0 + 0,

(€) PO, + H,0, —s PbO+ M0+ 0,
(d) 2KI+ H.S0, + H0, —

KS0, + I+ 2HO

105. Which of the following stateme:
Wit lowing statements are correct

alkali mexal compounds
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¥ increases down the group.
(if) The conductivity of chlorides in their
mmmmm the

(l')'n'l' basic nature of carbonates in
aqueous solutions is due to cationic

hydrolysis.
{a) 1), (i) and (iiD) only
1) (i) and (i) only
{c) (i), (i) and (v} only
() (iii) and (iv) only
106, Boron halides behave as Lewis acids hecause
(a) proton donor . (b) covalent
(¢) electron deficient (d) ionising
107. Mdentify B in the following reaction
H S0, 00 s, g Cabon 5 oo
-H:0 a
(&) comundum (b) quartz
(©) silica (d) carborundum
108. The corect order of reducing abilities of
Tydrides of V group elements is
fa) NH; < PH, < AsH, < SbH, < BiH,
() NH, = PHy = AsH, > SbH, > BiH,
(€) NH, < PHy > AsH, = 5bH, > Bill,
(d) SbH, > BiH, = AsH, > NH, > PH,
109. The number of sigma and pi bonds in

peroxodisulphuric acid are, Tespectively
(2] 9 and 4 () 11 and 4
(c)4and B (d) 4and §

110, Which one of the fallowing reactions does not
oocur 7
@B+ 200 2 4q,
W)Cly +2F — 201 +
(B4 20— 28 4,
WG, 428 201,
111, The compound in s
bonds are qus 1 e ety
b} xe0,
)

XeF,
and [Co(NH,), Br) 50,
isoimers.

113. Among the following compounds, which one
is not responsible for depletion of znne
layer ?
fa) CH, - (h) craly
(c) NO T a,

114. Which of the following compound(s) has 7
configuration 7
(‘.\ r
) c=CcC
W e

c ¥
(i) —c/

H

H
(a) (i) only (b) (i) only
(c) (i) only (d) (i) and (iii)

115. According o Cahn-Ingold-Prelog sequence
rules, the correct order of prioriry for the
given groups is
(a) —COOH > —CH,OH > —0H > —CHO
(b) —0OOH > —CHO > —CH,0H > —0H
(c) —OH > —CH,0H > —CHO > —CO0H
(d) —OH > —COO0H > —CHO > —CH,0H

116. What are Xand ¥ respectively in the
following reaction ?

Z-product « ¥ 2-butyne X, E-produce

(a) Na/NH,(lig. ) and Pd/BasO, + H.

(b) Ni“140°C and Pd/BaS0, + H,

(€} Ni/140°C and Na/NH, (lig. )

(d) Pd/ BaSO, + H, and Na/NH,(liq.}
117. In which of the following reactions, chlorine

acts as an oxidising agent ?

(i) CHCHOH + C1, —» CH,CHO + HCl

(i) CH,CHO + Cly — CCl, - CHO + HC

(i) CH, +Cl, ™) Gyl + el

The correct answer is

(a) (i) only {b) (i) only

(c) () and (i) ) (i), (i) and (i)
118. The correct order of reactivity af hydroger

halides with echyl aleohol is

() HF > HCl > HBr = HI

) HCI > HBr > HF > HI

4e) HBr > HC| > HI = HF

4d) HI = HBr » HCI » HF



{a) ethoxy propane
(b) 1,1-dimethyl ether
. [€) 2-ethoxy i
(d) 2-ethoxy propane
120. Acetone on addition to methyl

bromide forms a complex, which on
ition with acid gives X and
Mg(OH)Br. Which one of the following is X *
(a) CH,OH (b) (CHy),COH
(c) (CH,),CHOH  (d) CH.CH,0H
121. Identify A and Bin the following reaction

B
CH,—CH, «~— CH.COOH —5 CH.CH,.0H
B

A
(a) Hl + red P LiAH,
b Nifa LiAIH,
() LiAlH, Hi+ red P
(d) Pd-BaSO, En+ HO

122. The structure of the compound formed, when

nitrobenzene is  reduced by  lithium
aluminium hydride (LIAIH,, ) is

NHOH
@ ® O

I= English & Reasoning

The correct match i
A e D
(@) (v) M (iiy i}
®) (v) G (i)
o) Gy (i) (i) (i)
[ 0 B T

124. 117, is the weight average molecular weight
and M, is the number average molecular
weight of a polymer, the poly dispersity index
(PDI) of the polymer is given by

B,
125. Hydrolysis of sucrose with dilute aqueous
sulphuric acid yields
(a) 1:1 D-(+)-glucose; D-(-)-fructose
b} 1: 2 D-{+)-glucose; D-(-)}~fructose
(€} 1: 1 D(-)-glucose; D-(+)-fructose
(d) 1: 2 B-(=)-glucose; D(+)-fructose

= Directions - In soch of the fallowing questions,
choose the mast appropriole afiermatve fo fil in
the biank

126. The teacher ordered Kamal to leave the

Toom.......him to retum.
(a) stopped (h) refused
() forbade () callenged

127 T hope you must have. ... by now that failures
are the stepping stones t success
(a) know - [B) fele
1) decided (d) realised

128, In a linle pubslished dea, Pepsi Cola has _the
enire soft drink market in Afghanistan.

(b) swallowed

{a) conquered
(d) oocupied

e} caprured
& Directions - In eoch of the following questions, pu!
the parts P, Q. & ond § in thew proper order to
produce the correct sensience.
129. The Bible,
(P) has in many respects
(@) the sacred book of all Cheistians
(R) among all the books of the world
18) @ unique character and position
(a) QPSR b :

) QRPS
(e) RPQS (d) RQPS
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131 It was
(P) in keeping with my mood
{Q) a soft summer evening
(R as T walked sedately
(8) in the direction of the new house

(a) QPRS (b) QRPS
() SQFR (d) SRPQ

# Directions : In sach of the foliowing questions,
choose the olternative which is mest nearly the
some in meaning to the word given in copital letfers,

132, EPFHEMERAL
{a) Uneral (b) Mythical
(¢) Shortliving  (d) Artificial
133. STUBBORN
(a) Easy (k) Obstinate
(c) Willing. (d) Pliable
134. FROGNOSIS
(3) Indentification (b) Preface
{€) Forecast (d) Scheme

= Diractions : In each of the following questions,
choose the oliematve which i opposie in
meaning te the weed given in copital lefiers.

135, INFALLIBLE 4

(a) Exring (b) Unimustworthy
[z} Dubious (d) Unreliable
136. GATHER
(a) Separate ib) Suspend
() Scatter (d) spend
137, EXALT
(a) Depreciare (b) Ennoble
{) Glorify (d) Simplify

= Directions : In each of the following questions,
choase the oliemative which can be substituted for
the gven words/santence.

138. Elderly woman in charge of a girl on social
ceasions
{a) Spinster () Matron
(€) Chaperon {d) Chandler

139, Land so surrounded by water as to be alinost
an island

(@) Archipelagn (b} lsthmus
fe) Peninusala () Lagoon

Solved Paper 2008
10. A place adjiin kiches, or s,

(a) Cellar () Wardrobe
(€) Seullery (d) Pantry

& Direction : In sach of these questions, f,
figure/words are given fo the loft of the sign .. o,
ane figures word io the right of the sign:: with fo
oltemafives under it out of which ona of e
altematives bas the some relafionship wih 1
figures/words to the right of the sign :- 05 bedwer
the two figures/words fo the left af the sign |
Find the corred ollernofive.

S|0|9|8]
|O|
(@) ) ] @
142. Direction : In the guestion, three words @
given. They are followed by four words
which stands for the clase to which thes
wards belong. identify that word
Newspaper, Hoarding. Television
(a} Press (b) Media
(c) Broadcast (d) Rumour .
143. Direction : Find our the number which =
come next in the serfes.

(a) 1029 (b) 1094
() 1059 d) 1000
Direction : In the given question, 7

satements are followed by one or "
inferences, The inference or inferences ™
wrongly or correctly drawn, Select one <
alternatives which contains the corre:
inference o inferences.

Which of the conclusions drawn fron
given statements are correct?
Given statements

emplyces in the building industry
do not passess valid wark permits
Inferences

(1) All Indians sngaged in building i
i Jordon will be departed to s ‘f
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@A few Indians in building industey in
Jordon will be deported.

(3)A bulk of Indians in Jordon will be
deported to India

@indian employees in bulding indusry
without work permit will be deported

from Jordon.
The inferences correctly drawn are
{a) 1and3 (b) 3and 4
fc) 2and 4 (d) 1and 2

145. Select the series which obeys the given rule
Any figure can be traced by a single unbraken
line without retracing

DA

]Q[4]

&

(
(dr
146. Sclect from amengst the four alemative

figures, the one which complete the patters in
the problem figure.

ZIZISIC

(] )

e
147, Direction = In the following question a piece of
paper is folded, cut and unfolded. One of the
four figures given below is exactly like this
‘unfoided paper. Find this out.

AA44

148, Direction  In the question o figure is given, its
components are given in one of the four
alternative figures. Find this one

[O] [ ] [C1]

149. Direction : in the given gquestion, four
numbers/number-pairs are given. Select the
ane which is different from the ather three.

(a) 1234

(b 2345

(e) 4567

(d) 7896

Direction : Find the group of letters fromthe
four alternarive whick is obtained by applying
m.mmndrmahugivmwwdmmr@!ﬂf
the sign 2

150. FILM : ADGH :: MILK :
(a) F

1d) HEGE




= MATHEMATICS

1. () 2 () 3 () 4. (0) 5. {c) 6. (d) 7. (d)
11 () 12 (b 1k 4. (b) 15.(B) 16 (D) 17. (=)
2L () 22.(b) 2%(x) 28 25.(0) 26 27.()
W) B2.(n) 3B B4 (D) () 3I® I7E
4L (c) 42 (b) 48.(d) 44 (b} 45.(D)
= PHYSICS
26, (a) 47.(c) 48 (b} A9.(c) 50.(c) SL(b) 52 53
S6. (1) 57. () 58 (a) "59.(p) 60.(d) 6L() 62() 63 (]
66 (c) 67.(c) .EB.(3) 69.() 70.(c) TL() T2( Ti(a)
76.(c) Th{b) 7B (a) 7. () B0.(b) Bl (a) B2(®) 83 (1)
= CHEMISTRY
86. (b) 7. (a) 89.(c) 90.()) 91 (a) 92(a) 9(g)
9. (a) 97.(c) 99. () 100.(b) 10L (c) 102 (a) 103.(c)
106. (c) 107. (d) 108, ¢by 130, (») 111 (b) 112 (s) 113.(a)
116. () 17 (d) 119, (dy 120.(0) 121 () 122.()) 123.(a)
= ENGLISH & REASONING .
126, () 127.(d) 128 () 129.(a) 130. () 131 (a) 132 () 183, (b) 134 ()
136 () 137.(a) 138.(c) 139. () 140.(c) 141.(a) 142.(b) 143. () 144 (1)
146. (b} 147.(2) 148. (c) 1498.(d) 150. (c)
=® Hints & Solutions ®g
u Mathematics =
1. Given that, f(x) =|x|and g{x) =[x - A+ +1)  2-nln
Fo  -Bexelospmed &L E
= s 3 -n(l:-v-l)(—"lﬂ1
Now, for 0 f(x)<1, & J
s(ﬂrJJ—[iU) £l wﬂ
=23 [--3£ f(x)-3<-2
Again, for 1 £ f(x) <16 3. Required ..u..hru(m.unmu
glffxN=-2 = B4l
[r=25 f(x) -3<-14] =720x 24
ired set is (-3, -2} #17280
st '“:;L . 4. Given that ' 4 = 30240and °C. *
A L s L 30240 !
2. Now, 4 ) ("tﬂ'_ i P _nyj_fr‘
,‘z[ +2k)—Ik'+25k 9
Tkt =2

.rl.;_ﬁ...’m. 120




iper 2008

r=5
= 30240

nl
w-s)
= nln-1}n -2)(n - 3)(n - 4) = 30240
= nln-1)(n -2)(n-3)(n - 4)
=10010-1)(10 - 2)(10 - (10 - 4)
= n=10
Hence, required ordered pair s (10, 5).
135
5. Given, (1+x+x%+ x‘)‘:_gq aat

15

= [[1+xl+x{1+x]]5=ktna,\n)

=01+ 2 =g’ s ax s v gex’®

L R I L
P B DU

On equating the coefficient of constant and
even powers of x, we get

=%, 0,=1;,
=Y, .. a0 ="Cra
| Gama =0
k=T s e+ Ve

Sy + M+ 040
101 _ o9

=512
6. Given that, o +P=—2anda” 4 §° =- 56
= (a+Pla®+f® -—af)=-56

= o+ pl-af=28
Naw, (o + BY = (-2)°
= o+ s Zafi=4
=
= afi=
- Required equation is
** = (-2)x +(~B] =0
ey x4 2820
7. Given equation is

Let o, pandy be the roots of the given
‘equation

A arPrye-ZaBrPreye=-4

o

¢
and affy=-1

Let the required cubic equation has the roots
3, 3 and 3y,
=

3a-3-3p==27
quired equation is
- (< ﬁlx +(-36)x - (271 =0
= x4 6 = 36+ 27 =0
Given that,

ﬂl=-r J and fleh=e® -3¢ +7

i 2]
Now, A‘;[l I' =1
4 s5fs 5]

_"—7 -12
24 17
flA)=A* —34+7

[-7 Sia] Jatia). e}
| B s 8
124 17714 517 0 1

Now,

-3 -a‘|' 3 6]
12 9)"|12: 9]

0 0]

‘[0 o
u:a-{a;”t.‘ b—j:—n : ]
| ke % c-a-bf

Applying R, >R, + Ry +R;, and taking
5

common {a + b+ <)

RRT 1
=(a+b+c)zb b-c-a -
% c-a-

Applying €3 =»C; =C, and £ €3 - €.
1 o o

=(asbec) e —a [

3 o -a-b-
=(a+b+c)((-b-c-ak-a-b= ui
.uuuv’




BIRSA" LENEE. ) Solvay

-

10. Since, wis a cube root of unity.

-
»

,;"{(.,;n n.ﬂ)ufl‘:}
£
:sin{(m- w’)n—;}
.m[-._l‘;] tlsase?=0)

. +/3 cosec 20° - sec 20°
tan 60° 1

T'sin 20°  cos 20°

_ sin 60” cos 20° - sin 20° cos 60°

" cos60° sin 20° cos 20°
sin 40°

cos 60° sin 20° cos 20°

o 28in 20° cos 207 g

3 (6in 20" c0s 20°)

Given,
(an0+|an[o+5]+tsn{s+-?J-3

tan0+y3  tanb-43
= tanf+— ——
Tan0 1+vEme

=

= 3an38=3 =

tan38=1
Hence, option (b) is correct.
Given equation is

cosdx + 2t05" x=2
=  2c08x-1+2c08f x=2

= 4cos® x=3

= mahg
43

= msx-!:-i-

3 U
5§ g
—_— =
Wlw klw %ie

Sl AR U

=5

—5 is not satisfied the given equariun

15. Given that,
SR 3

b+c Eid_d+bf.'

S s
a+c b+r

= blb+c)+ala+c)=(a+c)l

= b abera’rac=abrac-iv

= & +b?—c?=ab
2,0
We know that, cosC = £+
2ab

= C =607

16. Given that, r; = 2, = 3r,
2a

: 60
17. Lot AH be s
ohe lhig'm-em@:mnr
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and in AACB,
D_
"
[A. [ &

2
h _h o
mnp=—r =3 (i)
Eliminate ED from Eqs. (i) and (ii), we get
mna :%
tan
= RS
tan i

= K=

=10k | =6, ~|Ok| = /35

and  c=|0f|=ya1

2

b=2+j-k and
1) E
-1
3
-6+ 1)+ ko-1)
=3i-7j-k
ABc)=F-(Bx )

=|a||B ¢ cost
=132+ 7% +1%) cos @
=459 cos®
=@ B Pl =591

(- maximum value of cos 8 is1)
Hence, maximum value is /59,
Given thar, (A 8) = L and P(X ) =
Since, A and B are independent.
P(AjP(B]:% and P(;T)Plil=§

1
3

= ll-vwln—mm.%

= 1-[P(A) + PB)] + AP =
b S | 3

= 14 5o a0

- runpm.%
£ Lo
= Aol mEes



e ™
— -

s
1
and A3 PE)=5
Hence, options (b) and () it
22 inabox

B =18, 20
By 2R, W

and B =38,

mm""‘

Pe) =1 pe) 5 and Py

)

P(B)P[—
T B
- ~ R
L] g
lxz i
A
B 5 O S L N TR
2,33 5 e g asE 14
2
_2 210 14
BTy Ty 15778 3
210

23. The sum of the distance of a point P from two
perpendicular lines in a plane is 1, then the
locus of P is a thombus.

24, Since, [hemammramdl.hmughm le
457, anwenphce[x by i
(x cos 45° - yum-ﬁ' x5in 45° + y cos 45°)

“© (5 EEE

in the glvm:quallnmih‘-r!)‘ +2y =2
2 Coak
af X x4
(&-&) ()
alE eyl
@)
= %(xzi')i?:l)‘)-f%(foyx—lq]

2
+i(x‘-y’]-z

lenequlﬁ.unoflmeu
Ix+my +n=0
‘Now, assume that the point (1,
£ 1-2m+n=0
= 2m=l+n
= 1, m, n are in AP,
Hence, option (b) is correct.
26. To make the given curves x*+ ;7.
x + y =a homogeneous. .
T ERR AN
. 0
= a0 4 y?) 402 + y? + 2xy) =0
= xMa® -4 +yHa’-4) -8 =0
Since, this is a perpendicular pair of st
lines,
a’-4+a’-4=0
= @=4 = a=:2

Hence, required set of @ is {-2, 2}
27. From the figure,

€ lxnpazs)
®ma) o
B A
Ua¥et) o L

NF X =2y +y;=05+
Xy # Xy =0,y + ¥y =2m 5.+ I
ad X4 Xm0,y vy, =
On solving, we get
X mlxg el xy=-1
JU= =M,y =m. yy =™
And ll-n.s,-’_n By=n
WHA ) B(L ™
andCCt,m, g

AB? 3 'h)‘_ cA?

+miyn

2) satisfy »,

sig
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_(m*-w’)usﬂ‘tm’hm?:m‘} G -2 (yaa)
Paem®+n? T e

=8
28 Since, the lines 2x -3y =5 and 3x -4y =7
are the diamerers of 4 eircle. Therefore, the
point of intersection is the centre of the Distance hetween foci
Birele. On solving the given equations, we get S Jﬁx%-a

Now,

x=land y =~ 1ie, the centre of the circle.
Required equation of circle is 32 Given polar equation of circle is
(x=1F+(y + 1P =7 1 —8r(J3 cos 0+ 5in 8) + 15 =0

8
B4yl -2x+2y +2=49

= J: ¥ or r* - B(J3reos 04 rsin 8)+15-0

= xayi-an+dy-47=0

29, The equation of pole w.r.t. the point (1, 2) to
the circle x* + y* - 4x - 6y + 9= 0is
x+2y -2Ax+1)-30y +2+9=0

where r cos @ = xand y =rsin §.
It can be rewritten in cartesian form
xt 4 y? - Bl3x + y)+15=0

= x+y-1=0 = xf+y B3 -8By +15=0
Since, the inverse of the point (1, 2) is the Now,  radius = (4430 + (4 - 15
foot (o, B) of the perpendicular from the point
(1,2) to the line x + y - 1. =J48+16715.:7
R ] 33. Given that,
12+12 Fl=[x—-3]+|x—4|
= a-1=f-2=-1 o lim f(x)= lim ([x-30+|x-4])
= a=0f=1 PR Ll .
Hence, required point is (0, 1). =.!|£n"[[3—n73]+|3, -4y
29. Using the condition thar if fwo lines = lim ([-h]+1+K)
bx + myy + ny =0 and [x + myy + ny =0are Ao
conjugate w.r.t. parabola y? = 4ax, then =-1+1+0=0
Ty + Ly = 2am,m; (i) 34. Given that,
Given conjugate lines are 2x+ 3y +12=0 casaxfwul B 2
and x - y + 44 = 0 and equation of parabola flx)= x*
isy? = gx, i ¢ forx=0
Here, [ =2,my =3,m =12 L =Lmy=-1, Now, LHL = lim f(x)
n,=4i and o=2 'h: o AR
+From Eq. (i), =ilim e

2xdhslx12=2x2x3x(-1)
8A=-12-12 = A=-3

cos 3(0 = h) - cos (0 h)
w20 A0 n Sy
31, Given, equation of hyperbala is e

{0-hY

—cosh
X3y e dx -y ~11= _ Jiy 508 3h - cos
3y% ~dx -6y ~11=0 S S
= (" —dx+ 4)-3y* + 2y + 1) - 11
= lim
=4-3 LR

= - -ay+1p=12
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«t

42. Given curve can be rewritten as

(l+yld,_(1+x]dx
x

——
44. Given linear differential equation is

T "YW X =€ gecx
Fagl s _ -l
it
Tsecx
Complete solution is
1

=" secx.
secx secx

dr
= Lnet e
secx
= yoosx=e +c
45. Given differential equation can be rewritten as
dr ey’
dxoxp?
It is a homogeneous differential equation.

Put yewx= ﬁ:vax:v—x

PO s
dr v
T i
e v
= x%.%: v’d’v=%
Dnmmﬁn;,bomsidﬁmsn
v

log x+ log ¢

¥ T
& ![ltl]dy:f(i*'l]dx o %[i) =log x +log ¢
¢
= logy+y=logxex+loge s y2 =3 log ex
- TG
. ¥

ut Physics
46. h«G*IPE" Comparing the powers, we get

i le=X+Yy+§

IMET o (MOET LT Rl

™MLUTT \Ame2x-y -2
IMET ) =M T T IMET P On salving Eq. (1), () and (i), we get
Fe i AD. R
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47, LeBai-]

Then component of vector & along B
1Bl
(a,i+a,j+a,R)-(-]

1i-ji
B P
L e

b
48. The ball is thrown vertically upwards then
according 10 eguamn of motion

(0)° -u =—2gh

and O=u-gt
From Egs. (i) and (i,
g

When the ball is falling downwards after
eaching the mazimum height

s=u-'+—;g(r' I

beoeedewr
= calt

\e
j g
e

Hence, the total time from the time of
projection 1o reach a point at half of its
‘maximum height while returning =t + '
¢
=t
‘T
49. Direction of velocity is always tangent to the
path 50 at the wp of trajectory, it Is in
‘horizontal direction,
oy Mwbchynfm ) =2m/s
P=12
M-uff-lr.hnnhh Bz
12x107
"‘-'IW-LZ:IQ’I:’

Mﬂn‘y-%“;‘,z

= lerzx 10’ « (20
2

=2.4x10° I =24k

Total distance travelled by the ball befor:

second hit is
H=h+2h

= h[1+2¢%] [ by <k

52. As initially both the particles were ar 1

therefore velocity of centre of mass was 2

and there is no external force on the system

speed of centre of mass remains constan i

should be equal o zero,
53, p:unﬂ[]—ll}
n
Here, ©8=45° and n=2
1
=tan 45%(1- =
iy [ z’]
1.8

—Z=2a075
3 3
54, Now,atB




pt of inertia of a circula disc about o
CENITE of graviry ang
lane

(i
MR? =21
of inertia of disc about tanger,
=3 ur?
3
= (2
;( ]
ZEI
od of satellite

1 where M is mass of earth.

2 where R is radius of the orbit, J;

he least interval of time after which the
je motion of a body repeats itself.
re, displacement will be zero.

e
o _mg

Al 1210

T 3x10°<10"
=03x107*
soap bubble

L)
1. I<Imlpsrquaxmnu]hmby

PV = nRT

:'I'r Mrﬂm P=latmVallnan, e
herefre Eq. (3) becomes
=
For nitrogen p = 0.5 atm, ¥ = 21, n = ny
K 05 2=n, RT
. 1
> =
For mixture of gas
Pruia Vg
Here, n,
Pris¥ais
RT
= PaisVoiz =2
62. Mod ici N. m!_ :
lulus of elasticity = i
33000 |
ax 10 = e
3 0? Al
AT ASN0 S
1. w" - Beioh
=11x10%

11x10°5 =11x 10 % AT
& AT =10Kor 16°C
: é and
63. In adiabatic compression temper
internal energy of the gas increases. In
:ﬂm ion pressure will increase. 3
= FulﬂF' ,;:b:d: change equation of state
PV = constant
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7 2Kdy + K
_ 200250 g 5oc
&

66. Vos =¥
= An=¥
AxZny=vh

= e
. 2

67, The speed of the car is 72 km/h
5
-72x 2= 20ms
The distance travelled by car i# 103
=10x 20=200m
Hence, the distance travelled by sound in
reaching the hill and coming back to the
moving driver
1800 + (1800 - 200}
=3400m

Smlikﬁ)tﬁuf!mmﬁ--?%:ﬁﬂm/s
68. Lens maker's formula

L
i e

where, Ry ==, R, =0.3m
: i _;_l][_L_l.
fAs 03 ;]
ol e S
fosa -y

il f=045m
Using Huygen's eye-piece, measurements can
be taken but not aceurately due to the reason
given.

The image of an object in white light formed
by a lens is usually coloured and blurred. This
defect of image is called chromatic aberration

69,

71, The genersl conditon for Froun hote,

i T e<l
diffraction is - <<

L
72. Time period of magnet, T = 25 | o
‘When magnet is cut parallel to its length 7
four equal pieces. Then new
M
magnetic moment, M* ==

New moment of inertia, I' = E
i |
M8
= TaT =4s
73. On bending a wire its pole strength remair;
unchanged whereas its magnetic momer
changes.
New magnetic moment,

M':mfzr)-m[

New time period, T =21

n

£ N
PRy pming | e
74. Ratio of charges =2:3
4 g=Zeue and g-2aiuc
Electrostatic force between the two charges
Fo L9
dney
910 2510 x 32 10°
5x 5x (17
=216x107" N
75. At equitorial point
1
E'-"ﬂo%

(directed from +q to —q) and V, =0
76. Current through each arm
PRQ and PSQ=1A

Yo=Yy =3V 0
Ve -V=7V i
From Eqs. (i) and (ii), we get

Vy-Vs=+4V



(i) and (i),
1243221
T
=2q
T

1
1+—r
10 = 1=
B2 Forg=90° cos =0
S0, K=h+——

me
—0140x 100 4 —BE3ILON
(9.1% 1077 (3x 107)

=(0140% 107 + 2.4 10" m.

142 nm

. 662x 10 x3x10°
R
Qo x 1074
T TET
=0.275x 10° eV

85.  In forward biasing both electrons and protrs
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_=— 31352 keal mel”!
=— 3126 keal mol”!
Energy of electron in n; orbit
M52 4y ol
2?
_ 81382,
4

- 478,39 keal mal”?
87. Given, veh;g of particle A =0.05 ms™!
particle B = 0.02ms™

Velocity
Let the mass df particle 4 = x
The mass of particle B = 5x
ie's equation is
de-Bruglmeqn i

,FERL

For particle A A

For particle B

% 0.02

Eq (/1) :
Ry _5xx002
Ay xx005
i, 2

or 2:1
B&. Given, am for ,B' = 0,081 u
Number of nucleons =11
Binding energy =931 = Am MeV
31 % 0.081
= 75411 MeV
Amgehmlmmm

89. Given,
Am;‘w“fehneum.z
mic Bumber of element 4 . 7 _ )

-li)

]

belong t0 zero groug)
e, halogens)

8

Atomic number of element € = 7 .
Gie, group, |,
Atomic number of element 0~ 7 .
e, group

~ Element B is a noble gas

- Element A must be a halogen i, |
highest electron affinity.

and element € must be an alkali mery |
exist in +1 oxidation state.

and element D' must be an alkaline ..,
metal with +2 oxidation state.

Given,

observed dipole moment = 1.03

Bond length of HCl molecule, d = 1275 4

Charge of electron, & =4.8x 10,

Percentage fonic character =7

Theoretical value of dipole momen -
=48x 10" 1275 % 10°°
=6.12x 107" esu - cm
=6.12D

Percentage ionic character

observed dipole moment

~ theoretical value of dipole moment

esu- em

= 100

(A) CaCo. X
m:‘)__—'m"' co'l

100 g CaCO, on decomposition g\\"
= 224100,

-‘-mlm,mdemm\vdur‘f




_2z4x10

100
=2.24LCO,
e
L0, ——— 2NaCl + H,0 + co,
w0y 224L

106 g NajCO, gives =22 4100,
1,06 2 Na,CO, will give
22.4x 106
iy Lo,

=0.2241LCO;

12 g earbon on combustion gives
=22.4LC0,
2.4 g carbon on combustion will give

_Bdx24 oo

12
=2x 2.24LC0;
=448LCO,
i T NS
2+16]  combusion 3. 2231
~ Ses
1 carbon monoxide en combustion
seg gives =2 x 22 41.C0;
0,56 g carbon monexide on combustion

6

2x22.4x 05

22242056, 0
T W

Lo}
(i)

Weight of solvent, W = 100g
Lowering of vapeur pressure,
- p, = 0225 mm
Vapour pressure of pure solvent,
P*=17.5mm
Malecular weight of solvent (H,0), M =18g
Molecular weight of solute, m =2
According to Raoult's law
Pop wiM
P° mAW
0225 _25x18
175 mx100
o 25218%17.5
225
=150g
95. In water, barium hydroxide is hydrolysed as
follows.

Ba{OH), == Ba® + 20H"
conc. of Ba® =1x107°M
conc. of [OH™] = 2x 1x 107 M
=2x10°M
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g [+ second order diffrac,
wdrogen liberated ion is
af 's equation
. Oy ent b m=2dsing
h»MMM':-::’ 2x h=2x 2.28 x sin 45"
Eg wt ofsitver =108  ael612
.mwdu:ﬂ:'lmﬂlﬁ second. law: of 300 pey, '_'Pcul’+ ﬂn' initial males
cetrolysis m{cj Sa 5o moles ar equilibriyg,
weight of silver deposired 3 -a) % :_-5 cone at equilibrivm
gt of hydrogen berated ik ¢ i
__eq. we. of silver u-‘n
" eq. wt. of hydrogen
w. .. 108 (:Eﬁ?ﬂ
s.mntr: 1.008 Slxu“ L
,:%-Hs { 5 Jl0s ) 16
L 2 =5
98. Electrolysis of water takes place as follows 5;'516 6
HO v H +0H &
ST =t = 2,66 mol/L
At anade
D il € PP (m«:gl
40H — 2H,0+0, B e
At cathode ] it e
2 g Doian t e ey of procucy
Given, time, t=1930s Bz E B s of
Nurber of moles of hydrogen callected BE, } 3"“‘,....m
_1120x107 ]
,-—n‘_mﬂﬁ o
el where, " o
1 mole of hydrogen is deposited by = 2 E, =activation energy of forward reaction
of electrons E, = activation energy of backward reactior
-ﬂ.msmahcjhydrogmwmbedzposmby The abov 2y i that
=2x0Q05 E,>E,

Themnﬂwnfﬁepmdmiﬂmﬂ'
than that of the reactant, so the reaction
endothermic,

E,=E +AF

B =E,0E, >E;

102. Given, .
H0(g) +Clg) — cogg) + Halghi
=504 AN =131k .00
99. Given, angle of diffraceion (20) = 9g° 3
e O+ 30,00 —sco, (e

Distance between two planes, d = 2,28 A e g AH =" 283} ...}
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2058 — H0is);

AH = - 242k . (iii)
)+ 0,(8) — COL(g): AH =% ., (iv)
Eqs (1), (ii) and (iii), we get Eq (iv)
)+ Clg) — CO(g) + Hy(g);
AH = +131 k)
‘)-&%O,(g)#*ﬂh(g)‘.

& AH =-282W)
]a%o,ts)—v‘l'p(g!:

42kl

S 00,(g)

AH =(131-282 - 242) kJ
==393 k]

e plot a graph between log (x/m)and

a suaight line with positive slape will
it This h represents the

el

)+ 0:(8)

in which H,0, is reduced while
reactant is oxidised, represents the
ty of HOy

squeous solution alkali metal chiorides
fonise to give alkali metal fons. On
moving down the group the size of alkali
meal jon increases, thus degree of
hydration decreases, due to this reawnn
their conductivity in aquesus solution
fncreases on moving down the group,

lonisation in
(iv) M00, 2M° +Cod
) sallution

COY + 2H,0 — H0, + 200"
Thus, basic nature of carbonates in aqueous
solution is due to anionic hydrolysis.

106. According o Lewris, the compound which ean
accept alone pair of electron, are called acids.
Boron halides, being electron deficient
compounds, can accept a lone pair of
electrons, so termed as Lewis acid.

107, Orthosilicic acid (H,Si0,, ), on heating at high
temperature, loses two water malecules and
gives silica (Si0,) which on reduction with
carbon gives carborundum (SiC) and CO.

L 1000, c sco
HSI0,  0s

108, The reducing character of the hydrides of
'V elements depends upon the stability
decrease in

i._bemmue,hn_h- =t
Sbillty, The order of reducing ahilites
 group hydrides is .

NH, < PH, < Ashy <ShH, < Bitl;

109, The structure of peroxodisulphuric acid
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—t

e
will liberate
per and therefore,
from their salt solutian-
, the reaction
mﬂu”:r__’mwl&

them

isnotpossible.
211, The structure of CIOj s
o

|
Ao

Thss, it contains 3 dn- pr bonds.
XeO, also contains 3 de-pr bonds as
Ko
ol |\ o
[+]

112 [€o(NH, )50, 185 — [ColNH,);80," + Br
[Co(NH, ), Br1S0, === [Co(NH,);Br]* +50%"
the molecular formula of both of the above
compounds is same but on jonisation they
give different ions in solution, so they are
called ionisation isomers.

113. In stratasphere the following reactions takes
place which are responsible for depletion of
ozane layer.

NO+0; — NO, +0,
[T Lo |
cFal, -5, Era, 4 &)
E40, —ad+o,
ad+0—séi+o,
Hence, methane (CH, ) is not responsible
vanme ayer depletion, 5

114. When the groups with higher priori
high stomic umber) i resnt s e
side of double bond, then the configuration is

7 but when present on oppasite
double bond, llwmmn‘umimsz. e

a 7/3"
mH>C C\F

[F4]
(Priority : C1> H and Br > )

¥
c|>: 1
(i) —C
H \3'
(E}
(Priority : C1 > Hand Br > )

e o S,
[m)q> C\H

i)

(Priority : Br > Cland CH,, > H)
Hence, compound (D) and (iil) have (7
configuration.
According to Cahn-Ingold-Frelog seque:
rules, the priority of groups is decided by
atomic number of their atoms. When the
atom (which is directly amached tw e

trie carbon atom) of a group has
higher atomic number, then the gioup gets
higher priority. Groups with aroms of
comparable 2tomic pumber having double or
triple bond, have high priority than those
have single bend.
Hence, the order of priority of grov- is

—OH > —COO0H > —CHO > —CHOH

116, Haf— Ca G G, 010

115.

H

1C-
Se—c
N
aui ar Ssian product
- product
H CHy
Pd/BAS0, + H, ’c\c:c/’ :
" N
ym- addition product
2 produst
Hence, reagent X and ¥ are respectively N2
s :\‘H,ml PA/Basy, + H,.
- In a reaction, the which is reduced o
remove b drogen the other reactan’
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" freagen), istermed as oxidising agent

[ reduction 7}
1
@ CHyCHO0H + Cly —— CH,CHO + Hel'
oxidising agent 4

removal of hydrogen |
e, axidation |

reduction 1
o Y,
(i) CH,CHO + Tl —— CCI;CHO + HCl

oxidising agent
oxidatian mmom_l of HY
reduction 3
0 O+ Oy —2 s v Kd
oxidising agent
oxidation

Hence, in all of the above reactions, chlorine
acts as an oxidising agent.

118. Among hydrogen halides, as the size of halide
jon increases, its reactivity towards ethyl
alcohol also increases. Thus, the order of
reactivity of hydrogen halides is

Hl> HBr > glcl > HF
2 3
nmczu,—o—m<m

CH,

3

The above compound is an ether and its name

is written as alkoxy alkane. Oxy is attached

with the lower group. Hence, the IUPAC
name of above compound is 2-ethoxy
propane.

120, H‘c>%+ !-/_n?\M
=0 + CpMgtr ———

HAC methyl magnesim

acetane

bromide
B ot
< s
complex.

L

HyC. CHy
/
X non
HyC O Mghe
e CH,
\c/ + ul/uu
et o N
Ko (CHJE0H
2- methyl propanal-2
121 Acetic acid on reduction with
aluminjumhydride (LiAIH,)

aleohel while on reduction with HI and red P
gives ethane.

CHycoon 2, o cn 0w
ethy

i alcniol
cugooon = M oy, cn,
cthame

Hence, reagent Aand B are respeciively
LiAIH, and Hl/ved P.

122. Nitrobenzene on reduction with lithium

aluminium  hydride  (LIAIH,)  gives
azobenzene.
NOy
. £
nitrobenzene

0=0

123, Aspirin is used as analgesics as well as
antipyretics, ie, it serve a dual purpose.

i whw
%mﬁu iem, so it is
Oyt haemoglobin works 25







