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BITSAT
Engineering Entrance Exam

Mathematics 1 (
i)

|
Iff: R >R and g : R —» R are defined by f(x) = |X| an?g(x 4
- 3] for xe R, then r

gfx :—<x<Z isequal to ;’ r
@ {0, 1} - 5 1

(b) {1, 2}

(€ A~3:-2}

(d {2,3}

“
For any integer n > ht? sum etk 2 is equal to
n(n+1)(n+2) '
(@) ——— -."“

(b) n(n+ 1;6‘2n?- i}_

P

(C) § +1)$D‘!‘7 o

6

P

S balls !re to be placed in 9 boxes and 5 of the balls cannot fit
into 3 all boxes. The number of ways of arranging one ball in
each ofithe boxes is

(@ 18720
fb) 18270
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~ 4

4)

5)

6)

V=

7)

(c) 17280
(d) 12780

If "p, = 30240 and "C, = 252, then the ordered pair (n, r) |s
equal to

@ (12, 6) (;‘ \

(b) (10, 5) l"' '
© (94 a ™y v/

(d) (16, 7) L 4 "(‘ F
@\ \

f

B
If (1 +x+ x>+ x°)° = 15 gx¥then I_fa,, is equal to
(@) 128 '\
(b) 256 ‘,
(c) 512 .}
(d) 1024
4

Ifa+ P == ,%‘iand a’ + p> = - 56, then the quadratic equation
whose rootiare E}*and B is

(a)d§+2xii6=0
5 (b) 1\25:(+15=o
() xzf» -12=0

2

7 (d) 4+ 2x-8=0

The cubic equation whose roots are thrice to each of the roots of
. X+ 2xX"-4x+1=0is

(a) xX*-6x2+36x+27=0 WWW.examrace.com



(b) x>+ 6x>+36x+27=0
(c) Xx*-6x2-36x+27=0
(d) x>*+6x*-36x+27=0

o
€.
- - |
8) IfA=, . andf(t) = - 3t + 7, then 1 _/"
NG
fA+ 3 6 is equal to "r '
—-12 -9 I‘i. ; 1
10 r > F
@ o1 8 ( (s
Y Y
0 0
®) o
0 1
@ 1 .
1 1 f
(d) ,
0 0 .‘( r
" K :
a—b-—c 2a “j 2a
9) 2b b—c—-3 2b is equal to
2c i%c{ c%a—b
..ll\_
@ o 1

(b) al+b+c’
O
I (€) wﬁ + ¢)?
a
(d) (a’* +c)’
.
1( If co is @ complex cube root of unity, then sin

0% ¥+ 023 1 — g is equal to
>

ay 2
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11

12

'(—1-3

)

)

M,

(b) 3
(c) 1
3
d 2 By
€«
\J - /t j
3 cosec 20° - sec 20° is equal to r S ».r
(a) 2 - !

(b) 2 sin 20° - cosec 40°

B
() 4 ‘k; {

(d) 4 sin 20°, cosec 40°

If tan 0 + tan (0 +2) + tan (0 + 2% = 34then which of the

following is equal to 1 24 ( ( ad

(a) tan 20 4 -
(b) tan 36 L@
() tan’q M4
a3 ﬂ"\
@) tan* ol (e
")
d\

{X e R: 00§ 2X + 2 cos® x = 2} is equal to

4

(a) 2n+—ne=Z

(b) ); o
(c)

nn+—neZ

neZ

O\I‘r'l

T
2nmn —;:n eZ
WWW.eXamrace.com



14) If sin™® % + sin’ 5 =2, then x is equal to
(a) 3 1(
(b) 5 ( ‘
. |
(c) 7 wy (‘
@ 11 __f = F
AR Y2
I ‘—..h r
15) InAABC, if —+ — = —>— then \'is‘q |t$- (¢
)  if we T ere e TCTL e‘.!’la b |
(a) 90°
(b) 60°
(¢) 45° [ /
(d) 30° 1{\ r '
1 | 4
‘aé . a b c
16) 1In a triangle, if ry»="2r, = 3r;3, then F e is equal to
' 4
75 :
1 ¢
(b) = ) )
. v, '
o () 6—0,\
19
(d) 60
3 -
-
1 From the top of a hill h metres high the angles of depressions of

the top and the bottom of a pillar are a and p respectively. The
» height (in metres) of the pillar is

(a) h tanf-tana Www.examrace.com
tan g



h tan f—tana
(b) ———

tana

h tan f+tana
(C) tan g

(d) h tan S+ tana F ‘{\

tana f‘
W - /1'|

18) The position vectors of P and Q are respectively a ande, IfRis er
point on PQ PQ such that PR = 5 PQ, then the QositT()n ¥eqt6r of
il

Ris - ;‘- 4
(a) 5b-4a ‘1\ ( (¢
| FL k]
(b) 5b+4a
(c) 4b-5a
(d) 4b+ 5a [ .

W (7

19) If the position vec?@ JA, B and C are respectively 21 - + k, 1

- 3y - 5k and 31 - 4k 4k, then cos® A is equal to
a) O
@0 <AL
6 * %
b = (¢
©) 3

20)~ Let a be a unit vector, b = 21 + j - k and ¢ = 1 + 3k. Then,
& maximum value of [a b c] is

@ A1

e o) 10+ 6
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21) If Aand B are mdependent events of a random experlment C}I
that P(A n B) == and P(A n B) = =, then P(A) is equaL tg 6Hei?('. |

E is the complement of the event E) A p
a 4 < ‘;‘ ‘r'
1 *%
(b) L e
4 . | "\ ‘a |
(o 3
(d) 2

22) Fork=1,2,3 the box Bk contains k #ed ba ) and (k + 1) white
balls, Let P(B;) = 5, P(Bz&—- 1 and P(BF A box is selected at

random and a ball is drawh from it. I ed ball is drawn, then
the probability tha Ph£ come from box By, is

@ -4
\

7

23) " If the sum of the distances of a point P from two perpendicular

lines inja plane is 1, then the locus of P is a
(a) rhombus
> 'Lb) circle

www.examrace.com
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(d) pair of straight lines-

24) The transformed equation of 3x*> + 3y> + 2xy = 2. when the

coordinate axes are rotated through an angle of 45°, is (
(@) xX*+2y’=1 ;’ |

)
(b) 2x°+y* =1 r '

2 2 - |
() xX+y =1 o B
(d) x2+3y*=1 . '1 .—'-.h r
-1 ‘ _;:

25) Ifl, m, n are in arithmetic progression, then the straight line Ix
+ my + n = 0 will pass througft the poin

@ (1,2
b (1,2 aq /
© (1,2 a3
@ @v VU
Y

26) A pair of p rpenhlcular straight lines passes through the orlgln
and alsp throug I‘ the point of intersection of the curve x* + y? =
4 wi;jn, +y —-a The set containing the value of 'a’ is

- (@)
(b)
5y %©
(d)

Re
27) Bn A ABC the mid points of the sides AB, BC and CA are
respectively (I, 0, 0), (0, m, 0) and (0, 0, n). Then, WWW.examrace.com



AB2+ BC?+cA?

i 1S equal to

(@) 2

(b) 4 1R
© 8 €
d) 16 Ap ")

|
. ‘ L ]
28) 1If the lines 2x - 3y = 5 and 3x - 4y = 7 are‘tw}niqiamet?rs of a
circle of radius 7, then the equation‘!‘oﬁ e circ(p is‘:

-

(@ x*+y*+2x-4y-47=048" “ )
(b) x*+y*=49

() X2+ y?>-2x+2y-47 = :

(d) X2 +y>=17 Y

«
A . r

29) The inverse of the pjm (1, 2) with réspect to the circle x2 + y? -
4x -6y + 9 = 0, is

@ 1.:e2d

(1.’"\
ORECENN
, © 9.1

V (I‘l‘m

§ -
?Dr If2x 43y + 12 = 0 and x - y + 4% = 0 are conjugate with
respectito the parabola y 2 = 8x, then 1 is equal to
@ A
-
by -2

www.examrace.com
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(d)

=3

31) The distance between the foci of the hyperbola x° - 3y” - 4x - 6y

-11=0is
(a) 4
(b) 6
() 8
(d) 10

.

A

‘\

-
Ly
-

-

<14
€

-

r .

) o'

r

\
<
LY,

r

32) The radius of the circle with thefpolar equation r? - 8r( 3 cos 0 +
sinB)+15=0s

L

11,

~

£

ol
33) Iff: R—>R€s defined by f(x) = [x - 3] + | x - 4] for x e R, then

/ (@)
(b)

limx_,g,jx is egual to

- )

: R - R is defined by

www.examrace.com



cos3 x—cosx

&= o » ferxsl and if f is continuous at x = 0O,
A , forx=20
then 1 is equal to

(@ -2 14

gy
(b) -4 _( . \
) -6 A\ /t

(d) -8 - |

ST
'I.ﬁ"\k r
N \ ( >
35) IfFf(2)=4andf(2)=1,then T %
lim, ., % is equal to
(a) -2
(b) 1 4

.
»
~
E

—~
O
—
w

1 | 4
Ve
- ‘% 6 dy
36) If x=a eosp+ logtan - and y = a sin 0, then = is equal to
- ( ‘.-*
(@) coto !

(b) “tén o
)

(c) si\h

4 (d) Cﬂle

!

" ""—
;
-

3{ The eq)ation of the normal to the curve y* = ax3 at (a, a) is

a-'_(a) X + 2y = 3a

(b) 3x-4y+a=0 WWW .examrace.com



(c) 4x+ 3y =7a
(d) 4x-3y=0

1 i
38) The length of the sub tangent at (2, 2) to the curve x° = 2y4‘ﬂ ‘:‘ |

(@ 3 1" _/.-'

(b) & i AN
¥ y ¢

(c) r

vt |

-
ool
A
..r-q.'"
—Fil“

~
Q
~

[

39) If e 1% gy —f x + constant, §hgh f(x) is equal to

1-cosx

x £
(@) e¥cot > +c "‘( (“

(b) e~ cot g +cN

(c) —e* cot g Te
Y
(d) —e‘xfot =

. L
TU40) If e ;..,a. sec? xe*¥ dx
( = f(x) +Jconstant, then f(x) is equal to

© "(a) cos(xe)
F

(b) sih (xe)
(c) 2tan™? (x)
T id)  tan (x )

www.examrace.com



41)

42)

43)

nf2

_pj2 SO X dx is equal to
(@) O
(b) 1 "%
() 2 ( >

|
(d) = A} '

f'lr

The area (in sq unit) of the region boundecl b ‘}tl“e curvqs 2X =
y’-1landx=0is (
@ 3 ) ‘
(b) 2
(0 1
£
(d) 2

"\ 4
The solution of the e‘!fferentlal equation

d_)’ xyt+y . i
dx Xy+x IS‘- !\

(a) jr (logi""’
(b) Y+ y = lag (cxy)

,\ o
(9) 1 log s

cxX
w () yFx=log =
4 The sodtion of the differential equation
2 _ytanx = e* secx is
-

(@) y=e€e‘cosx+c WWW.examrace.com



(b) ycosx=e€e"+c
(c) y=¢e&sinx+c

(d) ysinx=¢€e"+c

L
€ .
45) The solution of the differential equation V. " /‘ |
xy>dy - 6C +y3)dx =0is r F
- |
(@ y*=3+c <1 vy
b 3 3 3 | \ ( "! J‘.-L_ r
(b) y” = 3x7log (cx) ,,4\. ?{,-
i

(c) y®=3%x3+ log (cx)
(d) v+ 3x3 = log (cx)

X 4
o

Physics

v

-

www.examrace.com



46) The energy (E), angular momentum (L) and universal
gravitational constant (G) are chosen as fundamental quantities.
The dimensions of universal gravitational constant in the
dimensional formula of Planck's constant (h) is

1
(a) Zero *(\
L
(b) -1 «r*.)
(© 2 ¢ °f
d 1 1 8 " .
H‘f&, ¢ (e

47) The component of vector A =faxi + By j + a; k along the
direction of 1— j is |

(a) dx - ay + a;

(b) ax-ay .-,

(© (a-ay 2 [
</ :
{

(d) (ax+ ay+ azi

Il- f
48) A body thr wn&v\ertically up to reach its maximum height in t
second., The total time from the time of projection to reach a
point ai half ofiits maximum height while returning (in second) is

(a) V&,

(F'I (b) ;P t

2

y Y H
JF"
&(d) )
ol ;

49) If a body is projected with an angle e to the horizontal, then www.examrace.com



(a) its velocity is always perpendicular to its acceleration
(b) its velocity becomes zero at its maximum height

(c) its velocity makes zero angle with the horizontal at its

maximum height p ‘4\
i
(d) the body just before hitting the ground, the directip‘n’?“ ,
velocity coincides with the acceleration \/J JB/,
¢ f
- ]

L) 1
50) A river of salty water is flowing with a velecity" 2 m/'g If the
density of the water is 1.2 g/cc, then i{e kin{tic "éih_ergy of each
cubic metre of water is 1 '

(@) 2.4]
(b) 247
() 2.4k
o
(d) 4.8 k]

1‘?{' .(F'

51) A ball is dropped}fﬁbm a height h on a floor of coefficient of
restitution e. The total distance covered by the ball just before

second hit#s .
%

(a) h(1 - 2e?){¢
(b) (1 + 2¢%)
(c) h‘\é)

(d) h;

-

52) Two particles A and B initially at rest, move towards each other,

under'mutual force of attraction. At an instance when the speed

.. of A'is v and speed of B is 2v, the speed of centre of mass (CM)
fis

www.examrace.com



(a) Zero

(b) v
(c) 2.5v ’

< 2%
(d) 4v (l h

- \l|
W, /1.'

53) Starting from rest, the time taken by a body sliding Eown on a"
rough inclined plane at 45° with the horizontal is, twWice the time
taken to travel on a smooth plane of same inclination and‘same

distance. Then the coefficient of kinetic rictior{is: s
A .

(a) 0.25 # )
(b) 0.33 |

(c) 0.50

(d) 0.75 ‘ £

9 ("
-

54) A steel wire can w‘l;st d a load up to 2940 N. A load of 150 kg
is suspended from. a'rigid support. The maximum angle through
which the wirg can be displaced from the mean position, so that
the wire doe_'stnot break when the load passes through the
position of dquilibrium, is

o Jj;
L (b j\\
(o) 8?

© ¥(d) 85°

lu-.r

5& The moment of inertia of a thin circular disc about an axis
~ passing through its centre and perpendicular to its plane is 1.
FThen, the moment of inertia of the disc about an axis parallel to

its diameter and touching the edge of the rim is WWW.examrace.com



56)

~—~
Q

N’
—

(b) 21
(€) ;I
(d) 31

¢

The orbit of geo-stationary satellite is circular, the time pel;iod of

satellite depends on - < &
(i) mass of the satellite — 'kl ( | ‘L
(ii) mass of the earth -
(iii)  radius of the orbit
(iv) height of the satellite from the §ufface of earth
Which of the following ig“correct? 5
a i) onl \
(a) (i) only < J I
(b) (i) and (ii) \_;
(c) (i), (i) and (iii)
- Zi
(d) (i), (if)'af‘\d (iv)

l

F

period T. The displacement of the particles after 2 T

.JI .
A,partiéle\ies\executing simple harmonic motion with an amplitude

A and ti
period from'lits initial position is

@ A
(b) 4
(c) 8A
i(d) Zero

www.examrace.com



58) A load of 1 kg weight is a attached to one end of a steel wire of
area of cross-section 3 mm? and Young's modulus 10 N/m?.
The other end is suspended vertically from a hook on a wall,
then the load is pulled horizontally and released. When the load
passes through its lowest position the fractional change in Iengtb

is (g = 10 m/s?) f»'t
(a) 0.3 x10™ v /1 'I
(b) 0.3 x 1073 r | F
(c) 0.3x10° <A *r‘
(d) 0.3 x 10° 0 S "‘f_

i ’ 1

59) The surface tension of soap solution is 0,03 N/m. The work done
in blowing to form a soap bubble of $urface area 40 cm?, (in J),

(@) 1.2x 10" 4y ("'f
(b) 2.4 x 10™ < \ .
(c) 12 x 10™ _}_.i
'4.-
(d) 24 x_‘10% 4
L%
\ ‘,,
60) Two ra*w drops reach the earth with different terminal velocities
havi g"atlo 9: 4. Then the ratio of their volumes is

) ’\\
Y () 2)7
k (d) : 8

-
r
61) One litre of oxygen at a pressure of 1 atm and two litreswpéxamrace.com



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

(a) 1.5

1/
L
(b) 2.5 € <
(C) 2 4 - (‘ |
(d) 4 .rr | d
4 | .f 1
- F

| 2%

62) There is some change W length when 5\33006 N ;ensile force is
applied on a steel rod of areaf cross-sectioh 10> m?2. The
change of temperature requiredfto produge the same elongation,
if the steel rod is heated, is (The moddlus of elasticity is 3 x
10''N/m? and the coefficient of lineaff epansion of steel is 1.1 x

107°/°C). 4
(a) 20°C '

o i, S G
(b) 15°C < _.
(c) 10°C _}_.i
(d) 0°C <\

Lo
63) In the‘! adiabatic compression, the decrease in volume is
assoEriied with

(a) indrease in temperature and decrease in pressure
_ (b) dlrease in temperature and increase in pressure
() djcrease in temperature and decrease in pressure
(‘ (d) - increase in temperature and increase in pressure
-

64) Which of the following is true in the case of an adiabatic proe@ssgxamrace.com



where y = C, /C,?
(@) p'? T = constant
(b) p'T* = constant
« 14
(¢) pT’ = constant r ‘
ApT

|

(d) p'T = constant .

r .
- |
65) Two slabs A and B of equal surface area are plated one 6v.‘er the
other such that their surfaces are complet 'Iin'xcontaft. The
thickness of slab A is twice that of Bs Rge co 'ffi_‘ciﬁnt of thermal
conductivity or slab A is twice that of B#The first surface of slab
A is maintained at 100°C, whil thjsec nd surface of slab B is

maintained at 25°C. The tendperatlire @t the contact of their

surfaces is
(@) 62.5°C ' ’
(b) 45°C ol r'
(©) 55°C ';1 | ‘
(d) 85°C -

<34

\
66) When-a soqméd{*w::we or wavelength A. is propagating in a
mecl_z!iyh , the 'maximum velocity of the particle is equal to the
y wav locity. The amplitude of wave is

@ x‘\,
v ¢/b) ’

A

3 ;

() 3

@ =
.g-r

www.examrace.com



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 10 s, the speed of sound (in m/s) is

(a) 300 R

(b) 320 €

(c) 340 2" / y

(d) 360 ¥ AN
4 | .f 1

68) The refractive index of a material fa ﬁlanocgncaye lens is 5/3,
the radius of curvature is 0.3 mThe fecal length!of the lens in

air is

(a) -0.45m

(b) -0.6m y
(c) -0.75m 44 '

(d) -1.0m ' ;rﬂ

<
J
69) Statement (_Sa): Using Huygen's eye-piece measurements can
be taken but aré mot correct.

Reason (R): *TLe cross wires, scale .and final image are not

~ magnified proportionately because the image of the object is

- magni#e by two lenses, whereas the cross wire scale is
Edw one lens only.

magnifi
. o IdentifyThe correct one of the following
o . (a) :Ith (S) and (R) are true, (R) explains (S).
(b)
4 'gc) Only (S) is correct, but (R) is wrong.

th (S) and (R) are true, but (R) canner explain (S).

(d) Both-(S) and (R) are wrong. WWW.examrace.com



70) An achromatic combination of lenses produces -

(a) images in black and white

1
(b) coloured images , f’ :';
(c) images unaffected by variation of refractive index WW{, -'
wavelength r r
(d) highly enlarged images are formed - 'K '
- :_t ¢

L

71) In Fraunhofer diffraction experi t: LJs the diséance between
screen and the obstacle, b is fthe|sizefof obstacle and A. is
wavelength of incident light.f The| general condition for the
applicability of Fraunhofer diffraction is

(a) —»1 ‘ Y.
) 4
(b) ==1 (. |
< b
) 2«1 _}_.i

b2 v
(d) a¢11( : t .
| 1‘;
72) Withga standard rectangular bar magnet 'the time period of a
- vibratio agnetometer is 4 s. The bar magnet is cut parallel to
its Iengn\m\to four equal pieces. The time period of vibration

magnetdmeter when one piece is used (in second) (bar magnet
¢ breadth/is, small) is

I (a) ?
k (b)
) 4

(d) 2 WWW.examrace.com



73) The magnetised wire of moment M and length [ is bent in the
form of semicircle of radius r. Then its magnetic moment is

(@) =

3
(b) 2M 4" ('.1
© X ¢ r

i
(d) zero Ah VS
a\l N
74) A charge of 1 n C is divided dhtc two parts ‘'such that their

charges are in the ratio of 2: 3fThese t
distance 1 m apart in vacuumi The

0 charges are kept at a
e electric force between

them (in N) is ;

(a) 0.216 V4
(b) 0.00216 “ r.
(c) 0.0216 ';'1 f

(d) 2.16 -

75) Two chargéL *+a and -q are kept apart. Then at any point on the
right Qi}ect of‘lme joining the two charges

(a) yThe electnc field strength is zero

)
<R

(""' (b) T lectric potential is zero

(c) Baoath electric potential and electric field strength are zero

N Y (d) B‘;th electric potential and electric field strength are non-
Zero

76)" f\ current of 2 A flows in an electric circuit as shown in figure.
The potential difference (Vg - Vs), in volts (Vr and Vswal@xamrace.com
potentials at R and S respectively) is



~ 4

. - ‘ L] l
@ -4 : <\ 7y
(b) +2 25 ( (¢
A |
(c) +4
(d) -2

77) When a battery connectgdpacross a rffb‘r{)f 16Q, the voltage
across the resistor is 12,V.*When the same battery is connected
across a resistor of 10 , voltage across it is 11 V. The internal
resistance of the E!ﬁery’ (in ohm) is

@ = <M
20 1’\'
ORI N
‘u
L © d%
ot o4
@ %f\

One jupction of a certain thermoelectric couple is at a fixed
temperature T, and the other junction is at temperature T. The
thermo-electromotive force for this is expressed by

» . 1 1
F=r T-T, To—> T+ T, . At temperature T = - To, the

) . wWww.examrace.com
thermoelectric power is



(b)y =
(c) 20G )
@ £ €

79) In a galvanometer 5% of the total current in the circuit passes
through it. If the resistance of the galvanomete'ris G, t %shunt
resistance 5 connected to the galvanometer IS( 'y

(a) 19G

(b)y =

(c) 20G :

@ 5 AL
9 (“

4

80) Two concentric co‘jo 10 turns each are placed in the same
plane. Their radii*are 20 cm and 40 cm and carry 0.2 A and 0.3
A. currenttrés{)ectively in opposite directions. The magnetic
induction (ili tesla) at the centre is

.

@

| -J‘U

B ) ) ¢
(©) j\\

el

,..(; (d) 4j

81). The number of turns in primary- and secondary coils of a
ftransformer is 50 and 200 respectively. If the current in the
primary coil is 4 A, then the current in the secondary coil is Www.examrace.com



(a) 1A

(b) 2A
(c) 4A .
(d) 5A (

/ 1

82) X-rays of wavelength 0.140 nm are scattered’ fromré‘i block or
carbon. What will be the wave lengths of X-raysﬁs‘cafferefl at'90°

L "o
(@) 0.140 nm =5 ¢ __ 1:
(b) 0.142 nm I 7
(c) 0.144 nm

(d) 0.146 nm

il

4
83) An X-ray tube produqe a continuous (p:trum of radiation with
its shortest wav of 45 x 102fA. The maximum energy of
a photon in the rj tion in eV is (h = 6.62 x 1073 J-s, c = 3 x
10° m/s) ' 4

(@) 2750@1&

(b) £5oo \
() Y4500

— p
0 ZP

-,

84) F,p, Famfand F,, are the nuclear forces between proton-proton,
neutrom-neutron and neutron-proton respectively. Then relation
between them is

Ka) Fpp = an + Pnp
(b)  Fpp# Fan = Frp

-
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() Fpp=Fan =Fnp

(d)  Fpp# Fan # Frp

]
85) Which of the following statements is not correct when a jun 0%‘

diode is in forward bias? - ]
\) ’
(a) The width of depletion region decreases. r % r

(b) Free electrons on n-side will move towards{ }hé"jury:tiph.
(¢) Holes on p-side move towards‘thekjunct?tri?. ~\ r

" ¢
(d) Electron on n-side and ho on,p-side \y{!l move away
from junction.

86) An electronic transition in hydrog atom results - in the
formation of H; line of hydrogen in L mar],é'eries, the energies
associated with the electiggh in each of the orbits involved in the
transition (in kcal m%‘i) are

(a) -313.6, - 34-3}

(b) -313.3, ,‘-13.4

() -78.44-"34:84

(d) -78.4, -1}9‘;6
9 .

respectively. The mass of B is five times the mass of A. The ratio
© « of their de- Broglie's wavelength is

- (a) 2): 1
b) £1:4
o 1:1
(d 4:1

o a .r‘
- 4
(87) The velt\itks of two particles A and B are 0.05 and 0.02 ms™
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88) If the mass defect of sB'! is 0.081 u, its average binding energy

(in MeV) is
(a) 8.60 ‘f:*‘
L |

(b) 6.85 < |

aa |
(c) 5.60 ‘ -‘.1,'
(d) 5.86 . o X7

‘A f

%

o~

-

89) The atomic numbers of elements B, Gand D a.ri:z -1,72,Z2 +
1 and Z + 2, respectively. If is a hoble gas, choose the
correct answers from the following statements

4
1

(1) ‘A' has higher electron affinity
(2) 'C" exists in +2 oxidation state Y

(3) 'D'is an alkaline e‘rt.‘n_ metal

(@) (1) and (2) \:

(b) (2)and (3)"
(©) (l)a?id?(%)“
@ (@ arld (3)
P -y
(9?)) The bo \\ength of HCI molecule is 1.275 A and its dipole

momentf is 1.03 D. The ionic character of the molecule (in
+ percent) (charge of the electron = 4.8 x 107! esu) is

I () jo
k (b)  67.3
> ) 33.66

(d) 16.83
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91)
(a)
(b)
(c)

H,O, Sp3, angular
BCls, Sp>, angular

NH*,4, dsp?, square planar

Which one of the following is a correct set?

(d) CHa, dsp?, tetrahedral
<1
92) Match the following: . R
_ AN \
0 et i LiselI (ATSTR)
(A) {10 gCaCOg4 (i) |0.224LCO,
. : A 3 :
decomposition 4 .
(B) | 1.06 g Na,CO4 (i) |4.48 LCO,
Excess H(Lr '
©l24gC (iii) {0.448 LCO, -
Excess OL
combustion ) |
(D) {0.56 g CO (iv) |2.24 LCO,
£ . Excess Oy
combustion, _
(v) |22.4LCO,

i(a)

The cor}ect match is

A B C D
iv i i i

v i ii iii
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93)

94)

(o5

“',F'

\

What is the temperature at which the kinetic energy of 0.3 fle\;
of helium is equal to the kinetic energy of 0.4 moles of arg
400 K?

(a) 400K _,rJ , r
4 | ,‘ 1

(b) 873K < =£¢ ¢

(c) 533K 2 &

(d) 300K -

When 25 g of a non-volatile solute is djgsolved in 100.g of water,
the vapour pressure is lowered by 2.25 x 1q} mm. If the vapour

pressure of water at Zﬁ’g is 17. 5 what is the molecular
weight of the solute?‘ {
(a) 206 Vi
(b) 302 .
L
(c) 350 ( |~
(d) 2?6 X

50 mL o ’\XO is added to 50 mL of 1 x 10 M barium hydroxide

solutionf What is the pH of the resulting solution?
(a)

(b) 3)3

(c) 11.0

Qd) 11.7
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96) Assertion (A): The aqueous solution of CH3COONa is alkaline in

nature.
Reason (R): Acetate ion undergoes anionic hydrolysis "4\
L 4
The correct answer is r/ ,
iy

aia Y
(@) both (A) and (R) are true and (R) is tre corre‘c-:?-
explanation of (A). = |

. L
(b) both (A) and (R) are true but (R) «is ot the'a,correct
explanation of (A). . T
- J\ ‘

(c) (A)is true but (R) is not trué." = # )
(d) (A) is not true but (R) is true. |

97) When same quantity of electricity is' passgl through aqueous
AgNO3 and H;SO4 soluti@n connectedfn series, 5.04 x 107 g of

H, is liberated. What is ghe"mass of silver (in grams) deposited?
(EqQ. wts. of hydrog.eF 1.°008, silver = 108)

(a) 54 -

(b) 0.54% . &
-

() s W ¢

C 1N
98) When eI!ctric current is passed through acidified water for 1930

"~ ¥s, 1120'mL of H> gas is collected (at STP) at the cathode. What
_ I is the clirrent passed in amperes?

(a) .05
. (b) 0.50
r

(c) 5.0 WWW.examrace.com



(d)

50

99) For a crystal, the angle of diffraction (20) is 90° and the second
order line has a d value of 2.28 A. The wavelength (in A)‘of‘)i;
rays used for Bragg's diffraction is

(@)
(b)
(c)
(d)

i1
1.612 Ap /‘
2.00 A | F

2.28

-
4.00 _51‘\ {

100) In a 500 mL flask, the dggree lof @dissociation of PCls at
equilibrium is 40% and the injtial amjount is 5 moles. The value
of equilibrium constant in mol L™ for decgmposition of PCls is

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

2.33 Q@ r’

2.66 "\1 | 4
532 il
4.664¢ % 4

i,
<

101) For ar versible reaction A 2 B, which one of the following state-
I ments%¥swrong from the given energy profile diagram?

|
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‘ 1

\ 24
A S
_ FURE

Reaction coordinate ‘ A

r
(a) Activation energy of forwarﬁ {actlm{ is greater than
backward reaction A ‘

(b) The forward reaction is enfdothermi
(¢) The threshold energy is less than that of activation energy
(d) The energy of activation of forwdrd reagtion is equal to the
sum of heat of r ztlon and t wergy of activation of
backward reaction
- y
Vi

102) Calculate AH in kJ"for the following reaction
\
(9% @frg) — COx(g)

Given at,( \ ‘_’
a r . "IO(Q) +'C(g) — CO(g) + H2(9);

(" ‘\AH=+131kJ
. CO g +

0,8 - CO; g3
) AH = - 282 kj
( 0, g »H,0g9;
" r AH = - 242 kj
(a) -393
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(b) +393
(c) +655
(d) -655 .
L
D
103) Which one of the following graphs represents "freuﬁdligl(, -'
adsorption isotherm? r S - r

<
logx [ , Y § (
Fa

@ m , /

log p = .
[b)logm;\ & (“
- ._ log p —»-
C
_J © log%/v
& 3 Iong.A
k J
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' 4
’'d
1

log k e . A % ’
104) Which one of the following reactions repre&eﬁté the S?,acllsmg
property of H>03? ( L
" N
(2) 2KMnOg4 + 3H204 + 5H>0>

KoSOs + 2MNnSO. +BH,0l+ 50,

(b) 2Ks[Fe(CN)s] + 2KOH+ H,0, -
2Ka[Fe(CN)s] + 2H20 + 02

(c) PbOs + Hy05 — PHO ( Ha0 -+ 02

(d) 2KI+ H»SOq ‘}2 L S K:504 +f2 + 2H,0

L

105) Which* fth(e foil’owmg statements are correct for alkali metal
com&q nds?

- (i) Superoxides are paramagnetic in nature.

(i T asic strengths of hydroxides increases down the
P o group.

(iii) The conductivity of chlorides in their aqueous solutions
decreases down the group.

(iv) The basic nature of carbonates in aqueous solutions is due
& to cationic hydrolysis.

(a) (i), (i) and (iii) only
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(b) (i) and (ii) only
(c) (ii), (iii) and (iv) only
(d) (iii) and (iv) only

106) Boron halides behave as Lewis acids becauseq of " th

nature. r r

(a) proton donor . § '
-._ '
(b) covalent § :.--L F
(c) electron deficient 1 > )
(d) ionising
107) Identify B in the foIIowmg reaction
f-_-'

B0, 000 C\,A Carb“*n>}3:+co‘

-H,0 A ,

YA

(a) corundum -
4

(b) quartz.q .

(c) Ssilica ° ‘

(d) 'J(iarborundum

1N

108) The corfect order of reducing abilities of hydrides of V group

ol elements is
_F
(‘ (@) NH; < PH; < AsH; < SbH3 < BiH;

(b) ~“NHs3 > PH3 > AsH3 > SbH3 > BiH;

-
fc) NHs < PH3 > AsHs > SbH3 > BiHs

www.examrace.com

(d) SbH3 > BiHs > AsHs > NH3 > PH;



109) The number of sigma and pi bonds in peroxodisulphuric acid are,
respectively

(@) 9and4 r:(
(b) 11 and 4 K °

ey tj
(c) 4and38 'ﬂ “-r

- i
(d) 4and?9 14 K

- %
II-‘."L r

Y
110) Which one of the following reactio Joé not occyi?
(@) F2+ 2CI' - 2F + Cl»
(b) Clz+ 2F -5 2CI' + F;

-

() Bry+ 2I - 2Br + I ' y.
(d) Clz + 2Br — 2Cr aﬂ\iz f
4 ' y

)

111) The compound in'wf*ch the number of dn- pn bonds are equal to
those presintgii CIO 4

(a) XeF4(1":
R s /)
“ _4_.? (C)

( (d) X:fs
v v

-~
112) [Co(NI—Q)s S04] Br and [Co(NH3)s Br) SO4 are a pair of
isomeg' :

» (@) ionisation

(b) ligand WWW.examrace.com



L

(c)
(d)

coordination

hydrate

113) Among the following compounds, which one is not respon(o%

114) Which of the following correspond (s)ih

C
(1) l\

-

.

for depletion of ozone layer?

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

(i)

(iii)

(a)
(b)
(e)

o

C
H

/

CH4 r -
CFCl3 a2 BN 0/
NO g :'l. r
: ¢\
cl 1 5 %

'Z' configuration?

(..._/

?(

1\c'=c/ "
7/ Ne

Br CH
Wl
o/

!
(i) only
(J) only

(iii) only
(i) and (iii)
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115) According to Cahn-Ingold-Prelog sequence rules, the correct
order of priority for the given groups is

(@) - COOH > - CH-0OH > - OH > - CHO « ‘4
(b) - COOH > - CHO > -CH; OH > - OH £ \
\J )
(c) -OH> - CH;0H > = CHO > -COOH ARG
(d) -OH > - COOH > - CHO > - CH,0H . %Y ¢/
< d|l‘-_
I ".E r

\ »
116) What are X and Y respectively in thé Follg ing rea;ciion?

Z - product Y butyne X produc
(a) Na/NHs(lig.) and Pd/BaS0O4 + H
(b) Ni/140°C and Pd/BaS04 + H> Y 4

() Ni/140°C and Naf-&liq.)
(d) Pd/ BaSO4 +v£‘ d Na/NHs(ligf)

A
117) In which of’ .hgeéfqllowing reactions, chlorine acts as an oxidising
agent? (¢

ORI 5CH>0H + Cl> — CH3CHO + HCI

¥
[

"~ (i) CHSGHO + Cl; - CCl3 . CHO + HCI

( (iii) CH4 +'Cl; —» CHsCI + HCI

i " The corfect answer is
(a) (J only

(b) (i) only

o) (i) and (iii)

(d) (), (i) and (iii)

-
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118) The correct order of reactivity of hydrogen halides with ethyl

alcohol is
(a) HF > HCI > HBr > HI « 4
(b) HCI > HBr > HF > HI _(2 ,
V. 8/
(c) HBr > HCI > HI > HF r r
(d) HI > HBr > HCl > HF . .‘,,'
o
D 4
\-r «1 ( ‘
119) The IUPAC name of i Y )
‘ /CH3 |
CzHé—'—O——CH\ is
= - NCH |
> 5
(a) ethoxy propane' i( ‘

(b) 1, 1—dimethy*? r
(c) 2-ethoxy isBpropane
v
(d) 2-ethbxyipiopane
{

120) Acet@ng on addition to methyl magnesium bromide forms a
- complex;. which on decomposition with acid gives X and
( Mg(OH) \r.\Which one of the following is X?

> (a) C. 3OH
) (2H3)3COH

(‘ (c) * (CHs), CHOH

> 'gd) CH3CH>0OH
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121) Identify A and B in the following reaction

B A
A B « 14
(3a) HI+redP LiAIH4 _(/“, i
.V, »/
(b) NV /A LiAlH4 ‘g
gy 77
(c) LiAIH4 HI + red P -
Y ¥..
(d) Pd-BaSOa Zn+ HCl ¢ -_ 2% r
122) The structure of the compoun fo ed} when nltrobenzene is
reduced by lithium aluminum dr:d (LiAlH4,) is
NHOH

(a)O I~|Jr|4 @ Cb)@

h(c) @—N=N (d)@
- \ '

123) Match

(A)
KE)
(9)

-

e following:
List-I
Oxyhemoglobin
Aspirin

Hemoglobin

www.examrace.com

List-1I
(i) Analgesic
(ii) Oxygen carrier
(iii) Photosynthesis



(D) Chlorophyli (iv) Oil of winter green
(v) Fe** paramagnetic

The correct match is

A B C D fl":
@) (v) () (i) (i) 2 23]
) (v) (i) (@) (i) R V8
(© (i) () (i) (iv) A4 r'
(@ W @ i) 2 e

124) If M, is the weight average fmolegulad weight and M, is the
number average molecular weighty of a polymer, the poly
dispersity index (PDI) of the polymerfgfgiven by

(a) = 44 (" "

7 1 4
(b) M—:’ }‘
(¢c) M, x‘Mﬂ_ &

(d) rﬁwiﬁn( i":

s 4

125) Hydroly§ of sucrose with dilute aqueous sulphuric acid yields
( (a) 1:?3 - (+)- glucose; D-(-)-fructose
_ " (b) 1{2D - ( + )-glucose; D-(-)-fructose
d (o) 1) 1 D-H-glucose; p- (+) -fructose
(’ (d) ~1: 2 D-(-)-glucose; D- (+) -fructose
"r
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English & Reasoning "

‘(\

Directions: In each of the following questions, choose gthe “m

appropriate alternative to fill in the blank. r r
- " . ]
I'.
126) The teacher ordered Kamal to Ieave the roo le%........ |'T‘\im to
return. . ‘
| a0 k]

(a) stopped
(b) refused
(c) forbade

£

(d) callenged i( (“
" K :
127) 1 hope you mus_t}_liave veeeninnnnn. by 'now that failures are the
stepping stones to success

'\
(b) fsi'lt 0 |
(c) “decided

(d) ré??sgd

In a little published deal, Pepsi Cola has the entire soft drink
marketfin Afghanistan.

(a) know,

(a) ~conquered

= &
N
a7

f(b) swallowed
www.examrace.com

(c) captured



(d) occupied

Directions: In each of the following questions, put the parts P,
Q, R and S in their proper order to produce the correct sentence,

129) The Bible, & 2 ,
W Y
P has in many respects - '-
(P) y resp ¢ F
(Q) the sacred book of all Christians — § '
< 18
(R) among all the books of the warld 'S n F
- e 1 r
(S) a unique character and posifién® " , ‘
(a) QPSR
(b) QRPS
(c) RPQS ‘ /

(d) RQPS 4 (“ L
</ ;
)
130) The ultimate hope="

i A
(P)  will ferce the nations
%

(Q) that tge déstructive nature of weapons
(R) -.Jt} give up war

T (s) hjﬁﬁt been fulfilled

(a) PQRS
» . (b) PRQS
(‘ (o) RS
(d) RSQP

"r
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131) It was
(P) in keeping with my mood

(Q) a soft summer evening,

(R) as I walked sedately ( ‘:‘
(S) in the direction of the new house s a™ /‘ .'
(a) QPRS ¢ o |
(b) QRPS <14 b Jr" I
(c) SQPR % 4 ‘ """j_

)\ '

(d) SRPQ

Directions: In each of thef following’ questions, choose the
alternative which is most nearly the some/m meaning to the

"word given in capitol Ie&e( (“

! 2
132) EPHEMERAL _‘_i

(a) Uneral "‘i

(b) Mythl(al p

(c) . Short-living
e

( A (d) A},ﬁal

133)! STuBB RN
(a) Eas
(b) bstinate
gc) Willing
(d) Pliable
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134) PROGNOSIS

(a) Indentification

&

(b) Preface &
(c) Forecast . /,-
(d) Scheme f )

- ]

- I"- * -
1 2% F

Directions: In each of the foIIoMp que*ion -

TN. choose the

alternative which is opposite in anipg to the word given in

capitol letters.

135) INFALLIBLE

(a) Erring 44 v
. 1&_ (

y

Untrustworthy\‘I
(c) Dubious _‘_i
d Unreli
(d) nrelah.Jq

1 A\
N <
136) GATEELk
« ) (3 %Tyte
( V)
. (b) S}p d

¢ (c) Scatter

.

(: (d) S})end

137) gEXALT

(a) D iat WWW.examrace.com
a epreciate



(

138)

139)

(b) Ennoble
(c) Glorify

(d) Simplify "

k'
€.
Directions: In each of the following questions, choese t

alternative which can be substituted for tre' giverr-
words/sentence.

- ]
' .‘ L
-, -
\ ‘. ..iI L r
Elderly woman in charge of a girl o s-o&al occ 510r1$

(a) Spinster
(b) Matron

(c) Chaperon

£

(d) Chandler i( (“
" K ;
Land so surroundia_by water as to be almost an island
(a) Archipeia%o
(b) Isthm(Js

(c) Pténlnusula

|$OO
&\\

140) A Place dJoining kitchen, for washing dishes etc.

(a) Cellar
(b) ardrobe

glc) Scullery

www.examrace.com
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Direction: In each of these questions, two figure/words are
given to the left of the sign:: and one figures word to the right of
the sign:: with four alternatives under it out of which one of the
alternatives has the same relationship with the figures/word: fo
the right of the sign:: as between the two figures/words td the)
left of the sign (::). Find the correct alternative. Y N /, -'

f °F

141) <1

X: &R 2 |

17

S OIGIE

(@ (b) @ @

-
- .8

£ %
142) Direction: In the question, three words are given. They are

2 3 fqllowr&i by four words one of which stands for the class to which
= these tlybe\words belong. Identify that word.

((

Newspaper, 'Hoarding. Television

E

~ "(a) Press
~ (b) V?Ldia

(¢) Broadcast

n

Y

f(d) Rumour
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143) Direction: Find out the number which will come next in the
series.

2! 5! 14[ 122, 365

(a) 1029 ‘r‘g
L 4
(b) 1094 = /.
A/ '
(c) 1059 .
fr | r
(d) 1000 , K
- :.N r

Y | { (¢
144) Direction: In the given question gSome,statements are followed
by one or more inferences. Thefinference or inferences may be
wrongly or correctly drawn. Select one of the alternatives which
contains the correctly drawn inferencg ord'inferences.

Which of the conclusions drawn fromithe giyen statements are

correct? .
% (
Given statementsﬁéN -
Foreigners in Jor‘i_gn ithout a v.'alid work permit will be
deported. A few™Indian emplyees in the building industry in
jordon do |10tnpé)ssess valid work permits.
| #%
{4

(1) rA‘_I Indians engaged in building industry in Jordon will be
1 “deported to India.

Inference{

(2) A“ffew Indians in building industry in Jordon will be
deported.

dian employees in building industry without work permit

. r‘ (3) A(bulk of Indians in Jordon will be deported to India.
\I)
ill be deported from Jordon.

(" (4)

P 'Il'he inferences correctly drawn are

www.examrace.com
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(b) -3 and4

(c) -2and 4
(d) 1and?2 "
<« o4
€ .
145) Select the series which obeys the given rule: Y /‘ }
Any figure can be traced by a single unbroken Ii{é withodr
retracing . - K |
o N
41 ..--".r r

W

& ‘73 { (e
-

=y J(“

Ik

®
Vi
NS
(©
- () -

v & .

F
146) Select from amongst the four alternative figures, the one whiglexamrace.com
complete the pattern in the problem figure.



2200 4"

(a) (b) ()
h

(d)
147) Direction: In the following question Aiec?of paper is folded,

cut and unfolded. One of the four fign‘fés"given below is exactly
like this unfolded paperJFi this out.
.| ,

1 e
1 7z |
R 4

1 > i

| 7 I
7’ [} /7 A

I |

1

1

|

. r‘ | b .
k (a) (b) (@

r
- - . . . . . www.examrace.com
148) Direction: In the question a figure is given, its components are



given in one of the four alternative figures. Find this one

| ¢t 7y

OO O] O |A

(@ (b) (c) i) "

149) Direction: In the given question, r numbers/number-pairs
are given. Select the one which is diffe(rgu_;_fiﬂm the other three.

(a) 1234 ;&
‘ il
(b) 2345 V4
(c) 4567 -
<4
(d) 7896 r 1 A\

Whic_‘r)i obtained by applying the same rule to this given word to

&% J theri %fthesign::
( 1

150) FILM: ADGH:: MILK: ?
F (a) é}GF
(‘ (b) HDGE

» (c) HDGF

Direc:zjzn: Find"’the group of letters from the four alternative

www.examrace.com
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25. (b)
31. (¢)
37. (c)
43. (d)

PHYSICS

46. (a)
52. (a)
58. (a)
64. (a)
70. (c)
76. (¢)
82. (b)

1862 (b).

(r92.(a)

98. (c)

104" (d)
11& (b)
116- (a)
122. (c)

26. (a)
32. (b)
38. (b)
44. (b)

47. (c)
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59. (b)
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-
<5
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:
A
o
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)

27.
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39.
45.

48.
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60.
66.
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78.

3

88.
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100.
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124.

(c)
(c)
(c)
(b)

(b)
(b)
(d)
()
()
4

<
(c

(b)

(c)

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

28. (¢) 29. (¢)
34. (b) 35. ()
40. (d) 41. ()

|
-

49. (c)., 4 50. Ol .'
s5.4d) “56. (d)’

6l. (c)} 2. (c)
7.(c)} J 68. (a)

73. (a) (..14/&))
. 79.(b) | 80.(b)

85. (d)

89. (c) 90. (d)
95. (¢) 96. (a)
101. (¢)  102. (a)
107. (d)  108. (a)
113. (@) 114. (d)
119. (d) 120. (b)
125. (a)

75. (b)
81. (a)

91. (a)
97. (¢)
103. (¢)
109. (b)
115. (d)
121. (c)
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ENGLISH & REASONING

126.
132.
138.
144,
150.

(c)
(c)
(c)
(c)
(c)

127. (d)
133. (b)
139. (c)
145. (b)

128. (¢)
134. (¢)
140. (c)
146. (b)

129. (a)
135. (a)
141. (a)
147. (a)

'\ {
i}
fr

. &
130. () 131 (@F |

136. (c) 187 @) ¢ 4/
142. (b) f43. () [
- |
148, (64 149. r(d)
(¢

1
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Hints and Solutions

Mathematics
< oY
1) Given that, f (x) = |x| and g(x) = [x - 3] ¢
- |
For —-2<x<io<fx <2 \ /‘
5 5 5
Now, for 0 < f(x) <1, . K,
9(F(x)) = [f(x) - 3] : e\’
=-3 v-3<fx —34=2 »
Again, for 1 < f(x) < 1.6 '
9(f(x)) = -2 _
w-2<fx —3<-14 £
| AL P
hence, required set I'S\{}3’ =2},
|y
2)  Now, ﬁzlk.&k TE)

= pa k24l SNE K42k Gk

n n+1 tn+1 2n n+1
i)

o LT

n(n + \)\2"6“ +1
. n n+l 2n+7

6

."'-.‘\'
I

F )
3)(' Required number of arrangements
-
r = %P5 x 4!

www.examrace.com



= 17280

4)  Given that, "P, = 30240 and "C, = 252

nl n 1
= -2 = 30240 and —2— = 252 ‘ ((:
St =20 _ 490 A" / ')
=r=>5 _.rl | F

! gy =

. —I— = 30240 *-1fh r

vi €
=n(n-1)(n-2)(n-3)(n-4) 7302 ) ‘

=nn-1)(n-2)(n-3)(n-4
=10 (10 - 1)(10 - 2)(10 - 3)(A0f 4)
—n=10 V4

. ». W o
Hence, required orde;eip it is (10, 5).
T

f

5)  Given, (1 + xgp2 + x°)° = 15 g xk

< i
:>[(1+x){>i‘( P = Bt

= (14 %)1° = aX° + asx + an +...+ arsx’®

o
o :>q10C{] 4}‘%1)( + 10C2X2 +,..+ 10C10X10

=ap+ a a>x> + asx® +...+ aisxt?

get

[ 3 !
.. _On eqU)ting the coefficient of constant and even powers of X, we

_ 10 _ 10
- _ 10 _ 10
r a4 = " Cq.ry @10 =~ Cao,
www.examrace.com
aiz =ais=0



=211 = 29

= 512
6) Giventhat,« +p=-2andc®+p>=-56 <« 'Q

= (¢+p)(a?+p>-ap)=-56 s ..()" |
N o+ p2 - ap = 28 ey 77
Now, (a + B)* = (-2)? o ; L 9 cr. :
= o + p% + 20p = 4 . *t
= ﬁza + 324% =4 4 : S : J
= af = - |

.. Required equation is i
x* = (-2)x %f) =0 (..f
= xzi—fzx.'—8=0 :
e

7) Given equagoh {s

2{(2 ‘4x+1-0

Let W[%}and y be the roots of the given equation
b -

(x}\b\+y= -2, ap + By + yo = -4
and uB’=

[ 3 M
Let the kequired cubic equation has the roots 3a, 3p and 3y.
= Ba + 3B+ 3y=-6,

g 3.3+ 38+ 3y + 3y. 30 = 36

and 30,. 3. 3y = =27 WWW.examrace.com



X3 - (-6)x* + (-36)x - (-27) = 0

= x>+ 6x>-36x+27 =0
A
L |
8)  Given that, » .-(/,
5, "! *
_ 1 =2 _ 3 A >
A=, L andf(t) =t -3t+7 ’(‘ | r
L ]
2_1 -2 1 -2 Ay Y
NOW:A 4 5 4 5 \ \ (1!\, r
_ -7 -12 N ,1
24 17 | e
Now, f(A) = A2 - 3A + 7
_ -7 —-12 _.1/-2 kA o0
S 9 Ay a4 & T H0"1

=z§‘“ ("'
694 6

< f(A) +

‘{ 0 0
(1.-.,\ 0 0

d ‘.r
J —c Za 2a
)' Let A = {i —c a 2b
J c—a—bh
: Applym Ri - Ry + Rz + R; and taking common (a + b + ¢) from
L
1 1 1

=(a+b+cC) 2b b—c—a 2b
2c 2c c—a-—>b

gpplylng C;—>C—->Ciand G - C3 » C4, WWW.examrace.com



=(a+b+cCc) 2b -b—c—a 0
2c 0 —a—b—c

=(a+b+c)(-b-c-a)-a-b-c)]
=(a+b+c \4\

10) Since, o is a cube root of unity, r : r
5 F e - |
nosin 0+ w?® 7-3 14 vy’
- -
\ 1 »~% r
=sin w+o? -3 -‘\ ( (¢
. .o 3 !
=sin —a—1= (+1+0+ 0’0 |
=sin —z=2 =sm4ir
_1 £
1 4

11) 3 cosec 20° - seﬁ‘zﬁ"
__ tan60° A i {
T sin20°  cos@0® #
sin 60%¢obs 20%—sin Zggcos 60°
gs 0? sin zoﬂ?gos 209
F o naoe
cos 60° zaxos 20°
2 sin 20%gos 20

¥ ¢ 3 sin20%cos 20°

“ ¢

12)., Given,

-

' tano+tan 60+Z +tan 6+ =3
3 3 WWW.examrace.com



Y ' 1- 3tand ' 1+ Ftangd

1-3 tan2 @
9tan 6-3 tan?é _ 3
= 1-3tan?d z ‘(\
=5 3tan 30 =3 = tan 30 =1 '()' |
\; »
Hence, option (b) is correct. A r
ﬂ'r g 1
<A v ’
13) Given equation is . ( M'
: 1N\
Cos 2X + 2 cos* x = 2 _ # ) |

=  2cos’x -1+ 2 cos®x =f

= 4 cos®x =3

So- st 2sint 2 =2
J\\-‘f x 2
sir’l 2 =2Z_gint 2
X x
{4 L
s A-1 3 -
- s, 12 =—cost 2
x
e 3 !—16
— An?! 2 =sipt £
a
— 3= x%-16 www.examrace.com




=5 X=+5

= =5
(+ -5 is not satisfied the given equation) (‘{
‘
Ap T '/1’
15) Given that, " . o
P S Y v/
b+c  c+a  a+b+c - ; t r
> l+—+1+-==3 = &
a_-l-r.' b_-l-(.' e "j 2 3 1?

= blb+c)+a(@+c)=(@FC)( +
= b2+bc+a’+ac=abfac+bcf

= ad*+b’-ed=ab

We know that, cos C = = g
‘

~  C=60° \J{

|r‘“""

; 4

I

€
= (say)

Vs—c k

at,

-

<% ; -

(" Then, s %k,s—b=2k,s—c=3k
3}

16) Given that
)

= (a+b+c)=6k = s = 6k
L & & 5
™~ - E —=£=
- 524 3 k
afbyc_5, 4.3
oW ook =t
. r _ 75+80436 _ 191
T 60 60

www.examrace.com



17) Let AB be a hill whose height is h metres and CD be a pillar of

height h’ metres.

In AEDB,
= hh
tana = o
and in AACB,
f i B
h-h"
Ve 2
h
YA i

C

tan p =%=_E‘§:{'

A

Elimi ED fi Egs. (i i),
iminate D ;cgn gs. (i) and (ii), we get

4 1 2N

tan a
!' #
B ‘J"ana=ri_h,

= h tan g

4 +

18) Given t)at,

> PR =5PQ

}h a‘"-ﬁ tan a

www.examrace.com



S R

It mean R divides PQ externally in the ratio 5q, &1

Sh-4a

. Position vector of R =

19) LetOA=21—j+k, OB=1—-3j—5k and 0

= B“: 35

a= 0A = E
and c= 0C = Eu
cosA« e

2

£

~J
(=]
2K

20), Giventhat,
»
r b=2i+j—kandc=1+3k

(“

www.examrace.com



Now, bxc=2 1 —1
1 0 3

=y3-0)-j(6+ 1)+ k(0-1)

=3t-71-k ‘(\
Now, abc =a. bxXc 2 ¥ -/‘F

= a bxc cosH r r

e q
=1 32472412 cos 0O -u,”(, y
. (11";
= 59 cos 0 1\ ’1

- ]

1

gl

= abc =
max
(= maximum valug of cosjo i§ 1)

Hence, maximum value is 59. £

W (7

21) Given that, P(A 032‘= gand PANEB "=§
Since, A ang B are independent.
- %, = _
- P(A)P(B) & é 38 PCAP(E) =}
|
, = W

( ~ 1 j\[B‘A) + P(B)] + P(A)P(B) = 1

= P(A) + P(B)

- P(A)I[1 - P(B)] = 2

1
“ =] 1 g—

Wik

Q = P;L) +P(B) =2
I 1 1
> ? P(A) =3 P(B) =3
1 1 www.examrace .com
and P(A) =3, P(B) =



22) In a box,

B]_ = 1Rr 2W g ‘{
.
BZ = 2Rr 3W ‘(.
e ‘ 1'! i v F
and B3 = 3R, 4W A F
-
Also, given that, Al y S |
o
1 _1 — 1 -\ F
P(By) = 3, P(B2) = 3 and P(Bs3) = ¢ ‘1 \ ( . “"
i 4 ) |
pB "
R R

R
P By P g

- 3 R [
P31Pa+P32PB—Z+P33PB—3

= — X —a—
35+28+15 15 78 39

210
<« "4
i'k

in a plane is 1, then the locus of P is a rhombus.

f -
J\\
Since, the axes are rotated through an angle 45° then we
“replace (x, y) by

a #
The su} of thgciistance of a point P from two perpendicular lines

(x cos 45° - y sin 45°, x sin 45° + y cos 45°)

in'the given equation 3x% + 3y? + 2xy = 2

-

+ - +
3 %—% + 3 % +2 % 7Y =2 WWW.examrace.com



) - . c g . RN
= $t=2P=2
= 2x* +y? =1

A
R
25) Since, I, m, n are in AP. Y - -/‘ |
2Zm =1+ n r ' r
- |
Given equation of line is < }l i ‘r'
» L
IX + my + n=0 \ ‘
Now, assume that the point (1, £ atls the glven equation.
l-2m+n=20
=y 2Zm =1+ n
= [, m, narein AP. ‘( (
Hence, option (b) is &&ct
4
26) To make the @wen curves x> + y>* = 4 and x + y = a

homogenou{

. ‘,
o i 21':14'312:0

\a\+ y2) -4(x* + y* + 2xy) = 0
-4) +y*(a’-4)-8xy =0
Smce,a)ls is a perpendicular pair of straight lines.
Q 4+a’-4=0
a’=4=a=+2.

Hence, required set of a is {-2, 2}. V- examrace.com



27)

From the figure,

C (X3,¥3,23)

B i
(X2,y 2.'22) (1,0, 0) (X1,¥1:24 )

X1+X2=2|;V1+V2=0,Z1+f—i
X2+ X3=0,¥2+Yy3:=2m, 23
andx1+x3=0,y1+y3‘;‘ 0, 21+Z3

On solving, we get ‘J
Xi=1,% = I‘$
Y1=—m‘/l‘(2 m, y3 =m

and z‘1=n{zz‘= tn,zs=n

Co,gr,;mates are A(l, =m, n), B(l, m, =n) and C(=I, m, n)

_4am?+44n? + 412+4n? +(al?+4m?)
2+m?+n?

§|nce the lines 2x - 3y = 5 and 3x - 4y = 7 are the dlametersxamrace st
of a circle. Therefore, the point of intersection is the centre re ot



-1 i.e., the centre of the circle.
Required equation of circle is
(x-1)2+ (y+ 1)>=72
= X+ Yy -2x+2y+2=49
= X+y-2x+2y-47=0 AT I("F

(‘.

- |

29) The equation of pole w.r.t. the pomt (1 2) to he;qircle )f’+ y> -
4x -6y +9=0is ([

X + 2y =2(x + 1) - 3(y + = ”__'
= X+y-1=0

Since, the inverse of the point (1, is the foot (a, p) of the
perpendicular from the point (1, 2) to the liné x + y - 1.

a=1 _ -2 _ _ 11+12- (

T 12 '
= a-1=[3-_%‘.=‘-i
= o= 0 Ml

Hence,j’equ"ed Pomt is (0, 1).

0) Using t dltlon that if two lines I1x + m1y + n; = 0 and Ixx +
may + n are conjugate w.r.t. parabola y? = 4ax, then
lin> + lony = 2amm> .. (I)

Given (E)njugate linesare2x + 3y +12=0andx -y + 4L =0
and equation of parabola is y? = 8x.
&Pere, I1=2_,m1=3, ng=12; I2=1,m2=—1,

= 45 and a= 2 www.examrace.com



31)

32)

w*

2xXx4r+1x12=2x2x3 x(-1)

8.=-12-12 = L =-3

Given, equation of hyperbola is
x?-3y*-4x-6y-11=0
= (-4x+4)-3K+2y+1)-11

=4-8
1
= (x-2)°-3(y+ 1) -
x-22  y+1?2 _
= 7z s ¢
Now, e = 1+i=i§
‘\
*. Distance between@}
—2ae¥,‘2>< 12 x %=

‘{
Given polar gqua‘ﬂon of circle is
i 8( 3cose+sme)+15—0
orq r \S‘g?rcose+ rsin@) + 15=0
where r]os 0 =xandy=rsino.
It can b rewritten in cartesian form
+y -8 3x+y +15=0

0

x? +y -8 3x -8y + 15

www.examrace.com



33)

34)

-

NOw, radius = 4 3 + 44-=15

= 48+16-15=7
Given that,
f(x) =[x-3]+ |x-4|
Solimy - f x =limg3- x—3 + x—4
= limy, 3—h—3 + 3—h—4

= limp,, —h +1+h

Given that,

€Os 3x—cos x
—— orx+0
f()() = x2 f

A x=20
Now, LHL = limy o~ f 2 & ¢
{‘ ,

_ 1 W C0S3xX-cosXx
= lmx—'o_x_z

0-h 2

<14
111‘?1"* cos 3 0—-h —cos 0-h
f "b""

A |

cos 3h—cosh
g =m0

h2

; —3sin3h+sinh
J\ hmh_,g sin Zh-l-sm
(using L' Hospitals’ rule)

-9+1
—_— = =4
2

Since, f(x) is continuous at x = 0

F limgfx =f0

.
. :
=-14+1+0=0 'jk (,1

www.examrace.com



35. Giventhat, f(2) =4 and f'(2) = 1

lim, ., xf 2 zzr(x) _ A &
€«
- liquz xf 2 =-2f thif 2 —2f x .- ‘ (! - ./‘ ’
NN
= lim,,, f 2 —211mx_,2w -r‘ . |
il
= f(2) - 2f(2) ‘A
\“ \ ( 1?’
=4 -2(1) ' » ) |
=2
36) Given that, f

f

‘
X=a r:osf?+£ogt:an{{a y = asmg

On dlfferentlatlngau*‘ t. 0 respectively, we get

‘.r
) a cos®@
; 'J= & _S[n9+sm8 = sin @
- d_y" "
and > Fcos 0

. dy | dy/df _ acos @
0 3 dx} dx/d6 ~ acos2d/sin @

“ ¢

-
&

=tan 6

Eiven curve is y* = ax’® WWW.EXamrace .com



ay? % = 3ax®

4 _3@_3
= dx g4 T 4a® " 4 “\
Equation of normal at point (a, a) is ( 4
- ] ’
4 \/ /1
y-a=-§(x-a) “ gt L
—'r 1 r
= 4x + 3y = 7a 1 K.
- 1 ‘ (
. e
1§
38. Given that, _ # )
2y* = x5 '

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

8y> & = 5x* ¥

dx ‘ f
524 F

_—
y M¥
Length of{subtangent o
1.-"1;\ _ L—E
‘.u- “ 5/4 5
A}
by
1-2 sin=cos~
& SIRE(;OSE d)(
- l Zstnzi
— x zx _ x x
{ y e’ cosec®? dx e c«r}t2 dx
> r = % —e"cot%.z + e* cot% 2dx

www.examrace.com



A
= —e”cot;+ c

'
40. Given that, ( :
e* 1+x .sec? xe* dx=f x + constant T % -/‘ J
Put xe* =t in LHS __f' & F
‘ ¢
= e* + xe¥) dx = dt ¥y
( ) .\ (

LHS = sec?tdt

= tan t + congsta
= tan (xe*) + constant = f@x) + dpnstant
== f(x) = tan (xe¥)

= (,.,/

_ =2 é
41. Let = imsm x‘ﬁ:

@« J -
(42

Given cufve can be rewritten as

) 2x+—

!?‘

.

www.examrace.com



43,

‘
Given dlfferentlal_guatlon is

‘f‘%

A+x

= x ) % 14y

; _ d4x

= Jﬁdy <— pa dx

— +1 dy= 2+1 dx

-

4y §

sq Ul’llt!

Al
1 f“\,‘

) 1"

www.examrace.com



dy
dx
IF = ¢ —tanxdx — p-logsecx

. |

secx

Complete solution is

1

1
Y. = e*secx.—dx
secx

secx

y
secx

=e*+c

= ycosx=e“+c

45. Given differential equation can be rewWriften as

dy _ x3+y3
dx  xy? o

It is a homogeneousﬂi*reﬁ’tial equation.

i

“
y
=
|
U
QI\J
g
Il

|

. .On integrating both sides, we get
.

'03
= log x + log c
; 3

,’.

=

% = log x + log ¢

.
g y> = 3x° log cx

y tan x = e sec x

www.examrace.com



Physics

<
46. h GL'E* , _f') \

i L]
[MlLZT—l][M—1L3T—2]X[M1L2T—1]Y[M1L2T—2]Z r r
[MILZT—I][M—1L3T—2]X[M1L2T—1]Y[M1L2T—2]Z Il' - * g |
-
Comparing the power, we get e 4 ( R F
- ‘
l1=-x+y+z i WO
2=3X+2y + 2z ... (ii)
-1=-2x-y -2z v .
On solving Eq. (i), (ii) alxl i), we get(—---"I
X = 0 ‘ g y
'

o g f - =

¢ 1y
—-a
2

il
F )
48f The ball is thrown vertically upwards then according to equation
of motion
e

P (0)2-u?=-2gh ()

www.examrace.com



From Egs. (i) and (ii),

_ gt
h_z
‘

When the ball is falling downwards after reaching the max

height / \

i 1 1 n2
s—ut+Eg(t) r
2= (o)t + 2g(t)? i X
i 59 <Ml

_ (11", r

= p= 2 ‘\

g
y ¢
U=

Hence, the total time from the time of grojection to reach a point
at half of its maximum height while returning’= t + t’

= t+ = ‘(

M

49, Direction of velgcuty is always tangent to the path so at the top
of traJectory( it is.in horizontal direction.

‘.f
«50.7 Given, ®elocity of river, (v) = 2 m/s

4,
( Density %

ter p=1.2g/cc

8 +Mass of éach cubic metre
1.2x1073
m)= 0 = 1.2 x 10° kg

B Aineti _1o2
> ( Kinetic energy S mv

— % x 1.2 x 103 x (2)2 WWW.examrace.com



t

?

Total distance travelled by thefball b&forg its second hit is
H=h+ 2h;

£
= h[1 + 2€?] 4 [f = he?]
1 FE - 1

As initially both m’e particles were at rest therefore velocity of
centre of ma${was zero and there is no external force on the

system so gpeed of centre of mass remains constant i.e., it
should.je equal fa Zero.

u = tan =
_Here, 6 = 45° and n=2

p tan 45° 1—2—2

www.examrace.com



In equilibrium,

T cos 0 =mg
__ 150%9.8 -
= COS0 =——x /
=3 cos 6 = 0.5 ‘( 1
= 0=60° \‘{. ' (
4
L

55. Moment of fineftia of a circular disc about an axis passing
through/cen .eioﬁ‘*"gravity and perpendicular to its plane

aas N R (i)

£,
( From Eq!\(ﬂ\MRZ =21

+ «Then, moment of inertia of disc about tangent in a plane

)

MR?

(21

Bl e

1 www.examrace.com
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56. Time period of satellite

1 :
T -7 where M is mass of earth.

« (R + h)*? where R is radius of the orbit, h is the he
satellite from the earth’s surface.

57. It is the least interval of time after which the periodic g‘lqtibn of
a body repeats itself. Therefore, displacement w I be zer

1y N

1
. Y = mgt
58 o
4 _ mg
= I~ AY
Al _ 1X10
[~ 3x10~6x1011 ‘(
=0.3x 10" o )

M

59. In case of spapbubble

§=/0.03 X2 x 40 x 10°*

&
( = \.!\x 107 ]

L& +
60. Terminj velocity, vr = r?

i -\
w = The 2(x an
J XIZ‘IX

vr, _1f
Or 1 =2
L ) 2
- e
r 9 _ 7
o 4 T2

f~

£

¥

F

www.examrace.com



61. Ideal gas equation is given by r : ”-r
pV = nRT . (i) 14 X
For oxygen, p =1 atm, V=11, n—\no\ (1“ F
Therefore Eq. (i) becomes

1 x 1 =ng,RT

= Ng, ===
£

For nitrogen p = 0.5 atrﬁ(= 2L, n -—(H'IV

05x2=n, R A ~

Z
— Ny 7‘
For mixture?fq g&g

P

: P
Jixvmlx "_( NmixRT
s Here & nums= O + ny,

“4 V. 1 1
mix¥ mix
=—+4+—
RT

“ ¢

[ 3 +

-y = p)’xv mix = 2
I FO?'CE

62.9 Modulus of elasticity = x—
- Are

3 x 10! = 23000 Y 3 WWW.examrace .com
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l 1073 3x101t
=11 % 1078
Change in length, % = o AT
11 x 107 = 1.1 x 107 x AT
— AT = 10K or 10°C ApT '/,F
1-'( | 1

L ]
63. In adiabatic compression temperature and hencze“"internarenergy

of the gas increases. In compressu:sh‘Pﬁssure(wnlrfhcrease
- ) |
64. For adiabatic change equation of stafe is

pV’ = constant

It can also be re- wrltten‘-\i (—.

TVt = constaq évp =

£

4

and p!'T’ = con'§'tant asV —“:T

' 4

e

65. The terjperatu‘rei at the contact of the surface

' J & J= K dzsi‘l'szlaz
( ) m_«gz*'xzih
*zdz 100+2d3xXK3X25

2K>d,+Ky2d5

( )*—"”*5" 62.5°C
-D-

66 Vimax = V
www.examrace.com,
= An =V



_ 1
Or A_;r

The speed of the car is 72 km/h r‘(:
-72><——20m/s __“_,“' '/‘F

The distance travelled by car in 10 s _,r ] F
=10 x 20 = 200 m AR N2

CN

Hence, the distance travelled by llné\ln re chltfg the hill and
coming back to the moving driv

1800 + (1800 - 200)
= 3400 m

So, the speed of sound ‘% 340 ,—,-(gv

Lens maker’s formm‘

~ 1 aRQ WY
r {‘r WR R

where,fz = opaRs = 0.3 m

(o

69.»

sing Huygen's eye-piece, measurements can be taken but not

ccurately due to the reason given. T



70.

71,

72

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 and arises due to the fact that focal length of a lens is
different for different colours. In case of two thin Ienses in
contact, the combination will be free from chromatic aberr

The lens combination which satisfies this condition are I;d F
achromatic lenses. "

A4

-
‘ [ |
The general condition for Froun hofe{ diffractrin"!is:%:_ << .

%)

& |
i 5

Time period of magnet, T = 2xn ﬁ

When magnet is cut parallel to its length in}p four equal pieces.

Then new (-—.

magnetic moment, I\Qf

New moment of mer‘éa | — :

' 4 _
New t(nb‘pmlod T = 2x

£

M'B'

2 |
.:> ‘.J / T=T =4s

vits mag

¢

4
On benc;l'!ﬂg a wire its pole strength remains unchanged whereas
tic moment changes.

New m%netic moment,

M’ = m(2r) = mz—; ==

www.examrace.com
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! — -
+

74. Ratio of charges = 2:3

417

q1=§X1LLC and q2=§x1uC -

Electrostatic force between the two EhaEes ( 1 » ..

_1 g1q:
4@0 rz

_ 9%x109x2x1076x3x10"6
5x5x 1 2

=216 x 103N

‘ (’V‘
75. At equatorial point A

U

E: =
¢ 4:@30 r3

<4
(directed from' +q.to -q) and V. = 0,

o

‘.r
4 j
«76./ Curren t{;{iugh each arm

( PR} nd PSQ=1A
:. v Vp/= Vg = 3V . (i)
Vei-Vs =7V s K1)

From Egs. (i) and (ii), we get
,.
r VR - VS = + 4 V

\

www.examrace.com



77. Here, V<E

E=V+1Ir
For first case “ : 4\
12 H ( ;
E=12+Er (l) ‘.r‘./"
For second case r ' F
- |
E=11+3; MCLT S
N
(Y
From Egs. (i) and (ii), \ ( 3 ‘F

-
17 4 2 f = T4 F
16 10
_ 20
= r—7Q

78. We know that thermael?tﬁ‘c power 1

) \J

dr

Given, E = K(fz’ fc_Tr) T, —% T+T,
F g %,

By diffe entiati,p&’the above equation w.r.t. T and putting T = %
To, we get S = X kTy

@« )/ - 2

( A
. Shunt of’an ammeter,

E"G
I-Ig

e SXG
100-5

= www.examrace.com
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80.

81.

82.

Two coils carry currents

in opposite directions,

magnetic field at centre will be difference of the two fields.

ie, Bnet=.2zN

4z °

_ 10pg 0.2

2

aln

Mo

In a transformer

Np _Is
Ns Ip
50 _I_g
200 4
= Is=1A

iz

2

0.3
0.4

N

For ¢ = 90° cos ¢ =\J) '

So, ' = & +‘m—'i-_c{

1 * %
= 110 {(ifO'g +

9

6.62%10™3%x3x 108

45x10-12

_ 0.44x1071%
1.6x1071°9

9.1x10731 3x108

‘ 140 x 10° + 2.4 x 10 ¥)m
A,
’.1 2 nm

hence net

www.examrace.com



= 0.275 x 10° eV

84. Nuclear force between two particles is independent of char.ge"s«pf

particles.
/ |

= Fpp = an = an r

-
A y e
85. In forward biasing both electrons and protons mé‘ve towards the
junction and hence the width of dep?e‘t ‘Q region df.:creases
) |

Chem sﬂ /

- S

86. Energy of an electromj ".orbit,

e o gl
n2h?
On substltuf}ngﬁtle values of k, m, e and h, we get
_1?|£‘|(f10'_32J atom
r 'J /
* f -

1311.8Z2 =
e 222 1) molt

( - or }V\ 2
313522
1 kcal mol™t

52 [+ 1 kcal = 4.184 KJ]
For H-atom, Z=1

For Lyman series, ny =1, n; = 2

. . www.examrace.com
Energy of electron in ny orbit



87.

A wE rer w

1 2
= -313.52 kcal mol™?
= -313.6 kcal mol™

Energy of electron in ny orbit

313.52x 1 2 0

313.52 o
- kcal mol™?

-78.38 kcal mol™

Given, velocity of particle A =

Velocity of particle B = 0.02

Let the mass of particlei = X (vv

.. The mass of partic@ = 5X
de-Broglie's equati&;ﬂ_ Y

. _ h

= m_ﬂ. ‘{

i »
For pat:tjcle( ‘:

]
g

2X0.05 - ()

5xX0.02 (")

www.examrace.com



88. Given, Am for 5B = 0.0821 u

Number of nucleons = 11 <« 'Q
4
Binding energy = 931 x Am MeV » ..-(/ |
. "I' . ‘
= 931 x 0.081 r . r
-
= 75.411 MeV e X
o r
Average binding energy . \ ( s
1 ¢
binding energy sl ) |

number of nucleons

75.411
11

6.85 MeV ' /

p’
89. Given, ‘; I | ¢
Atomic number of element B = Z
L
(+ noblelgas . belong to zero group)
Atomic]wumb‘eg éfelement A=Z-1
- : o ‘ (ie, halogens)

pr e
4
( Atomic n’l\n}er of elementC =2 + 1

v v (ie, group IA)
Atomic)umber of elementD =Z + 2
(ie, group IIA)

> i
# Element B is a noble gas
www.examrace.com,



affinity.

and element C must be an alkali metal and exist in +1 oxidation
state.

1
and element D must be an alkaline earth metal withy %2
oxidation state. ‘I
‘ ) - / ’
. - |
90. Given, A } v
observed dipole moment = 1.03 D \ ( P r

Bodn length of HCI molecule, d =

Charge of electrons, e =48 x 10 Yesu
Percentage ionic character = ? | /
Theoretical value of dlpye*noment = (—.d

= 4IRR 10'%} 19275 x 1078 dsu - cm

=6.12 §30 13 -'cm

—61{6'k

Percent}ge n:m?c character

. _J erved dipole moment 100
( theoreti }‘ue of dipole moment
2 1.03 X
: g 612
= 16. 8
919 r

www.examrace.com



92,

Molecule bp + Ip Hybridisation Shape
H,0 2+2 sp’ angular
BCls 3+0 sp? trigonal planar
N
NH;} 4+0 sp> tetrahedr N _
CHq 4+0 sp° tetrahgdral 4 » |
- |
¥ v°
A CaC0y H CaCO + CO, s  F
100g decomposition 2245, ‘ 4
) |
+ 100 g CaCOs3 on decompositio L CO>

». 10 g CaCO3 on decompositi

B N az C03 Excess H

22.4X10
= L CO2

1

= 2.24 L COz

106g

N
J

i,

106 g N32CQ3@E/GS = 22.4L CO;

i -
1.06g_ a2C€J3 v‘th give

2.4)(1.06}
106

L CO,

= \.224 L CO3

c C

12 g carbon on combustion gives = 22.4 L CO;

12 g

Excess Oy

combustion

co,

22.4L

éwam + H,0 4 CO,
. 22.4L

249 carbon on combustion will give

d

e 22.4%X24 L COZ

12

www.examrace.com



= 4.48 L CO;

2C0 Excess 0, co
2 [12+16] 2

56 g combustion ~ 2X22.4L 1
« 2%
56 g carbon monoxide on combustion gives = 2 x 22.4 L C(ﬁ i
- |
0.56 g carbon monoxide on combustion will give f: f 4_‘
_ 2X22.4X0.56 -
= L CO,; . § '
-« K
= 0.448 L CO; \ ¢ F
& ] ‘
Hence, A—(iv), B—(i), C—(ii), D—=(lii)" )
93. Number of moles of helium = 0.3
Number of moles of argon = 0.4 5
pt ! (
We know that KE = %Té -
KE of helium¥{0.3 x R x T - (D)
KE of arggLn = 0.4 x R x 400 .. (ii)
-

According tc{qhé‘s:_tion
j(} of helium = KE of argon

(- : O.?\\RXT=O.4XRX4OO

T =533K
94, "Given, i
Weight}f non-volatile solute,

w=25g

Y&~ M

Weight of solvent, W = 100 g WWW.examrace.com



p° - ps = 0.225 mm
Vapour pressure of pure solvent,

p®=17.5 mm &
Molecular weight of solvent (H,0), M = 18 g . .() .'
Molecular weight of solute, m = ? r f’

According to Raoult’s law 4 ‘B

p°-ps _ WXM \ ( -
p° mxw = ‘\ ‘
' a ]

0.225 _ 25x18

175  mx100 !

25X18x17.5
22.5

= 350 i Y 4
g ‘*(_ (,..

< Q‘ ,
In water, barium h}gro ide is hydrolysed as follows,
Ba(OH), = Ba®" + 20H"
i
conc. oftBaz""~_= 1x103M

2x1x103M

conc'..Of OH"
nclof [0h )

=2x 1073 M
¥
’\\DOH = —-log [OHT]
)' = -log (2 x 107?)

= 2.69
pH + pOH = 14

-
©
T

Il

14 - pOH

www.examrace.com



e

-

=11.3

~11.0
34
CH3COONa + H20 — CH3COOH + NaOH a2 ..-(/"" |
The above process takes place in following steps r A
CHsCOONa Ionisation CH;CO0™ + Na* 12 - g
in aqueous solution Strong base > 1 »% r

CHsCOO™ + H20 —» CHsCOOH + O e \ Y\

Acetate ion undergoes hydrolySis and the resultlng solution is
slightly basic due to excess of OH™ s./Hence, both (A) and (R)
are true and (R) is the correct expla t n of (A)

Given, weight of hyd&)g n‘ﬁberated (—'
=5.04 x 10 g f
Eq. wt. of hydgogen = 1.008
Eq w( 0f" Hver =108

Weigﬂt f SIIveF{ deposited, w =?

According.to Faraday’'s second law of electrolysis

weight of silverideposited
weight of hyldrogen liberated

_ L\ eq. wt. of silver

}q. wt. of hydrogern

S w 108
5.04x10~2 ~ 1.008

108x5.04x102
& =——=54g WWW.examrace.com
1.008 ' '



H,0— H" +OH"

cathode  anode

At anode _
idation

on~ 2RI 5y 4 - .

At cathode 4 .f’{"
AT R i 0 g §

q
Given, time, t=1930s <Ml ‘r

1.\

Number of moles of hydrogen colle tad\ ( \ 1

1120x1073

= moles

= 0.05 moles

1 mole of hydrogen is deposited = j'moles of electrons

0.05 moles of hyjoéen will be deposited by = 2 x 0.05
= 0.10 mkf |

Charge, Q = rEF{
= Q 1 '$<“~96500

" electrons

99)’_ Given, angle of diffraction (2 6) 90° 6

r

= 45° WWW.examrace.com



n=2 [+ second order diffraction]

Bragg's equation is

ni. = 2d sin 0 (‘{
1
2 x k=2 x 2.28 x sin 45° " ._/,
. "'r . ‘
A =1.612 ' ‘f'
—-r 2 |
<14 ‘r
N
100) + »
A ‘4 \' ( ’ 1F
5 - 0 ~ 0 initial moles
50-a) Sa Sa moles at equilibrium
S0 - &) S5 3% cone at equilibrium
0.5 0.5 0.5

(,.,/

8
K, = PCls Cl, ‘;é " f

=2.66v11/1. }‘-’
gy "
oo

&

)

www.examrace.com



/-mresnom
E
? | '§
- ; B
5o E iAEH energy of ‘(. . |
8BS £ __the reaction Y g
=8 Epf- e « V4 \
2w A r - F
o 2
e & 1
: : K,
reaction coordinate r
where, e
5 B Y
where, ' o ) |

E. = activation energy of forwafd re ' tio

E. = activation energy of backward r a

The above energy proﬁle dtag ram ShO?&UJX
E, > E,
‘

The potential ener.j O{the product is greater than that of the
reactant, so the r€action is endothermic.

2 4
a-1=_,-Ea’ + AE
> t f ga or Et > EaIr
¥ d y ’
a9 J -
A,
(102) Given, l\\
v #H0(9) A4 Clg) —  CO(9) + HaA(9);
AH=131Kl ol (i)

CO(g)#* ; 02(9) —  CO(g);

o AH = - 252 kJ SR (1))

www.examrace.com



103)
;

“ ¢

L &
RS

Y

— s 2 — v s —_ L

AR = =242 k] 00 e (iii)

C(g) + 02(9) - CO2g); AH=? .. (iv)

On adding Eqs (i), (ii) and (iii), we get Eq (iv) (‘4:

H0(g) + C(g) —  CO(g) + Ha(a): 2™V
AH = + 131 KJ g jﬁ'f'

CO(g) +20x(g) —»  COx(g); <34 ‘r'

282 fn\ { lJ1’
Hz(g) +502(9) — HzO(g)/\ )

Cg+ 0, g - €Oy g

Zﬁ& (131 - 242) Kj
= -393kj |

‘
V4

<14
( 1 '"\
- #
When 49 plotia‘graph between log (x/m) and log p, a straight

line with positive slope will be obtained. This graph represents
the Freu pd.%:h adsorption isotherm.

)

L4
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f i,
glope ™ N
X .
IOQH / 1
} intercept = log k ! {4 b
. L | i
log p — Vo / '/
Graph of Freundlich adsorption isotherm. f d ;
4 e .f L !
> P 4

104) The reaction in which H,0; is reducéd While t‘e o‘her reactant is
oxidised, represents the oxidisin%rppept]y of H,0;.
L

§ _ reduction %
-3 -1 0 =8
2KI + H,SO,4 + HyO5 — K580, + I, + 2H50
(oxidising “
agent)
oxidation

A

' K
105) (i) The alkali-metal superoxides contain O, ion, which has an
unpaired el trop; hence they are paramagnetic in nature.
(i) JThe basicicharacter of alkali metal hydroxides increases on
. ing down the group.

¥

( (iii) Theé conductivity of alkali metal chlorides in their aqueous
solution increases on moving down the group because in

> aqueous solution alkali metal chlorides ionise to give alkali
ital ions. On moving down the group the size of alkali

tal ion increases, thus degree of hydration decreases,

due to this reason their conductivity in aqueous solution

- increases on moving down the group.

www.examrace.com



(iv) M,CO, < > oMt +CO3”
ag solution
)

Thus, basic nature of carbonates in aqueous solution*if.dhe
to anionic hydrolysis. B W, |
. /1

f °f
106) According to Lewis, the compound which can accept a}omé pair
of electron, are called acids. < _ K ¢

.F.\
Boron halides, being electron defic"ntlisompo{md#,' can accept a
lone pair of electrons, so termedds Lewfs acid.

107) Orthosilicic acid (H4SiO4), on heating at high temperature, loses
two water molecules and gives silica¥(SiO)which on reduction
with carbon gives carboqn\dium (SiC) rFTEI'C ;

H,5i0, 1% 5i0, -, sic +co
-2H,0 A carborundum

<34
108) The re_ducin(; clT_éracter of the hydrides of group V elements
depend$ upon ‘the stability of hydrides. With progressive
~ decrea in stability, the reducing character of hydrides
“% . inctreas€sias we move down the group. Thus, ammonia, being
( stable, F{‘rs east reducing ability. The order of reducing abilities

of V grodp hydrides is

s

NH5 < j—b < AsH; < SbH; < BiH3

109Y¥ The structure of peroxodisulphuric acid (H2S,035R) is
r

www.examrace.com



v U

nTl|Oo : G
S~ S
0%(&\0“—0—0/"/0

Hence, it contains 11c and 4= bonds.

.
110) With progressive increase in at mi&numg

potential of halogens decreas
decreases, Hence, a halogen
oxidise the halide ion of higher at

will liberate them from their salt solufiop.

Hence, the reaction

Cl; + 2F —> j + F> ‘
4

|
is not possible. ‘J -
<4
111) The structurf oFGIO 4 is
«d W (e
. T“
.( Tl
f L 0/ \\1= O
g ! o

Thus, it contains 3 dn - pr bonds,

>
KeO3 also contains 3 dn- pn bonds as

b

OF—8 © W0

: &
|

s

F

) 1the reduction
" thut| oxidising power also
r atomic number will
number and therefore,

www.examrace.com



<A

€
a F

112) [Co(NHs)s SO4IBr = [Co(NHs)s SO4]" + Br Ad ('*

[Co(NH3)s Br]SOs = [CO(NHs3)s Br]*" + S0%, the molecular
formula of both of the above compounds s samée But on
ionisation they give different ions iQ stjtion(é’b they are called

ionisation isomers. v 1
> ) |

113) In stratosphere the followingf reactiong takes place which are
responsible for depletion of ozone laygr,

NO+0Os — NOj+ O £
< (

CF.Cl, e (t’ F2CI + C'T.
[
Ly

CFCl; W CUFCl + C°I
c*l +?3§ o cot+o

cgo+o |%  ci+o0
& o nce, niethane (CH4) is not responsible for ozone layer
-’ d ion.

1:1*4 When the groups with higher priority (ie, with high atomic
number) are present on same side of double bond, then the
configuration is Z but when present on opposite side of double

bond, the configuration is E.

- (
www.examrace.com



im\ _ /m
()H/C .C\F

(Z)

y
(Priority : C1> Hand Br > F). A

(")m>Z o i\
11 — ’ _ K
 H \Br | | i r

%
ot
&) e | (¢

(Pﬁoﬁty:Cl>HandBr>Pj
BI‘\ /CH3
I e A
@ - .. “H (
@
(Priority: Br > CI@}\A CHs > H)
Hence, com,po%;ﬂd (i) and (iii) have (Z) configuration.

g
B ‘x
-

115) Accor.ddg to Cahn-Ingold-Prelog sequence rules, the priority of
<% __ groups“is decided by the atomic number of their atoms. When
( the ato Which is directly attached to the asymmetric carbon

atom) oq”a group has higher atomic number, then the group gets
» ~higher priority. Groups with atoms of comparable atomic number

» _having double or triple bond, have high priority than those have
single bond

Hence, the order of priority of groups is

-
£ OH> . COOH > _—CHO > — CH,OH

www.examrace.com



116)

Na,NH3 iy

H3C C=C—CH;

HiC H ‘{’~M
ek T &7
Cae( . .
i YRR

ant addition product - '
‘E’- product <Ml

Pd/BaSO4 +Hy H3C\ —_— / Gl 8 (¢
}1_ \H
syn- addition product

‘Z’- product

Wi

bt

Hence, reagent X and Yare respectivelr.-../
Na, NHs and Pd/BaSQ 1 H>.

117) In a reaction, ¢r{e reagent, which is reduced or remove hydrogen
from the ocher- reactant

i
(reagent), is termed as oxidising agent.

b t reduction #
( (i) CH3CH20H + C12 — CH,;CHO + HCl
oxidising agent

removal of hydrogen

3
\’ ie, oxidation
.

r
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l reduction _ @

0 | ‘1
(ii) CH3CHO + Cl, ——— CCl;-CHO + HCl

oxidising agent 1 "

oxidation (removal of H)

I -reduclion % " B !
= 0 hv ;1 F
@iii) CHy + Cl, ——— CH3Cl + HCI
oxidising agent
oxidation
| V.

Hence, in all of the above reactions, chloringfacts as an oxidising

agent. 1(
-
J

118) Among hydrogen=halides, as the size of halide ion increases, its
reactivity towards ethyl alcohol also increases. Thus, the order of
. 3. : :
reactivity oF(hydrqgen halides is

HI> HBr S\ficrs HF
@ -4
{119) "\\

: 1.
r CH

. - 2 5
\‘ C, H;—O0— C_H<

CHj
3 www.examrace.com
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alkoxy alkane. Oxy is attached with the lower group. Hence, the
IUPAC name of above compound is 2-ethoxy propane.

120) ¢ &
HsC / R V. - / '/
NG+ &~ 8- 8+ ¥
/C——o + CH;MgBr —— AR
HaC” methyl magnesium | y =
acetone bromide _ *\ f
PLLD |

Ha c/ \OMgBr

comple.x

-~ Y

e I g

Y

/ H OH ’

0 MgBr

HyC

( H3C\ /CH3
ch/ \OI-I

X’or {CH3)3COH :
2- methyl propanol-2

"M-/OHI
"

Br.

7 P

r
121) Acetic acid on reduction with lithium aluminiumhydride (LiAMs¥xamrace.com
gives ethyl alcohol while on reduction with HI and red P gives



. LiAlH
CH,COOH ——2 CH,CH,OH
ethyl alcohol

Red P+ HI .
CHCOOH ———— CH,—CH k4

\

L

ethane V. /1
£ f

Hence, reagent A and B are respectively LiAlH4 and Hl/red P;

L]
|
-, -

| 4% I"

‘ 3
122) Nitrobenzene on reduction wit ﬁ’tr‘fpm alumﬁhium hydride
(LiAIH4) gives azobenzene.

NO,
LiAlH ¥
2 2 ("'
nitfobenzene f
.’ N=—N —.
znbenze

(- . 1
123),Aspirin i!used as analgesics as well as antipyretics, ie, it serve a

o dual pL;lpose
Chlorophyll is used in photosynthesis. Oxyhaemoglobin contains

Fe’* jon, so it is paramagnetic and haemoglobin works as
I
- nygen carrier.

Hence, A-(v), B-(i), C-(ii), D-(iii). Www.examrace.com



124) The ratio of weight average molecular weight and the number
average molecular weight is called poly dispersity index (PDI).

PDI = 2w Y
Mp 4 2%
h €9
where, -
. /1I
M,, = weight average molecular weight "“ r

L il |

M, = number average molecular weight vy

o

- _ %, r
PDI is unity for natural monodisperseqd.geolym(sr b'—‘ﬁ: for synthetic
polymers it is always greater thandnity,," .

125) On hydrolysis with dilute aqueous su
equimolar mixture of D-(+) glucose

ric acid, sucrose gives a
D-(-)-fructose.

H,S0, '
Ci2Hp0q1 + HO —— ("

sucrose

C6H1 20 6 -+ C 5H120 6
D-(+) glucose  D-(-) fructose
§ S TR

: 4
a9 Sucroséﬁ dextrorotatory but after hydrolysis gives

( dextrorotiatary glucose and laevorotatory fructose, laevorotatory
fructose

)

ore, so the mixture is laevorotatory.

)™ M .
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