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Engineering Entrance Exam Solved Paper 2009

MATHEMATICS
A
2x—1 ( |
1. XER:WGR Equals . - / )
[ L]
(@) R-{0} LY \vF
(b) R-{0, 1,3} AL g
() R-{0,-1,-3} =& L (e
' 1’
(d) R- o,—1,—3,+§
2.  The number of subsets of {1, 2, 3, ....... , &} containing at least
one odd number is - i(
a 324 < '
(a) u J
(b) 396 -
A |
() 496 g1\
il { ‘.-‘
(d) 512 |
; v '
(e coomden
3.0 The coeffidlent of x** in the expansion of (1 + x*)**(1 + x*) (1 +
LX) is
.
a) 12Ce’
) 12C6 + 2
(’(‘Z)r 12C6 + 4
(d) Ce+6
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4, For | x | < 1, the constant term in the expansion of — s

(@) 2
(b) 1 \(
© 0 f)‘ )
1 A2 ’
d) - e’ ¥y
5. The roots of . (1 P 4

1

(x-a) (x-a1) + (x-a-1) (x fa
a € R are always

-Zf (x—!cs)(x—a—2)=0,

(a) Equal _

b Imaginar :
(b) g Y ‘( (-v
(c) real and distincg _

y
(d) rational and g&!al ' '
<4

_
6. Let f(x) = xz(g 1): + b, where a, b € R. If f(x) = 0 has all its
roots irga inary, then the roots of f(x) + f' (x) + f" (x) = 0 are

£

?H-—(a) ' Rea;ﬁuxd distinct

(b) Imadinary

t v
»(C) Equal
d) Rat)'EnaI and equal
>
4 3 5 x
7. If one of the roots of 7 x 7 = 0is— 10,then the other roots are
x 5 3 Www.examrace.com



(a) 3,7

(b) 4,7
() 3,9
(d) 3,4

<3

R
8. If x, y, z are all positive and are the pth, gth andxrﬂqfteﬂ}m/qfla
geometric progression respectively, then the fe'alue of fthe

determinant - !
Yy ‘r'
logx p 1 S
logy q 1 equals ‘1‘ "\ ( 1"
logz r 1 - )
(a) log xyz
(b) (p-1)(q-1)(r-1) p
() par @ ‘f"'
(d) 0 - y
e

1 -1 x= 3&
9. If1 x 1 las T’p inverse, then" the real value of x is
x 141 N

dr

@ (@) .2
( © 3 ']\

*(e) O

(d) 1

_‘.
10. Thglocus of z satisfying the inequality %ﬁi < 1,wherez =x +1iy,is

2 2
(@) x+y <1 WWW.examrace.com



2 2

(b) x*-y° <1
(c) x*+vy>>1
(d) 2x*2+3y?<1
« {4
R
11. The period of sin * x + cos* x is "( b 4’\
@ 3 P o X,
Ol 54 € ’
. ) =N,
(c) 2 "
(d) 2
£
COSX ‘£
12. s xzy A =tan X—y‘tzzyf equal to
(a) < |
i
(b) = gt
i 3 (e
© &) N
< 2
(‘fd) %a]\
.ll-' E

‘ &

13. 0s A co

) i
E
Ol

()

—_—

2™ sin A
2Msin2™ A
sin A
2Msin A
sin 2 A

jA cos 4A .
sin 2™ A

.. cos 2"t A equals
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(d) sin A

2" sin2™ A

14. If 3 cos x = -2 sin X, then the general solution of sin? x - cos 2x
= 2- sin 2Xx is

(a) nn+ —1“§,neZ

\
< g8
(b) ¥, nez Ag W
gr "7

2

kY - 1
(¢) 4ntl Z,nel Y ¥
(d) 2n-1znez \ >

1 P, , '1
15. InaAABC
a+b+c b+c—-a c+a-b a+b-c ] 1
T equals y
(a) cos®A “( t
< /
(b) cos’B { {
\

(c) sin?A Y

(d) sin’B 1'\

y |

16*4.}’ is a poi on the segment joining the feet of two vertical poles
of helght nd b. The angles of elevation of the tops of the
poles fro P are 45° each. Then, the square of the distance

:between e tops of the poles is
g) az+b
)

| a’ + b?
(c) 2(a?+ b?)

(d) 4 (az + bz) WWW.examrace.com



17. In a quadrilateral ABCD, the point P divides DC in the ratio 1:2
and Q is the mid point of AG. If AB + 2AD + BC - 2DC = k PQ,
then k is equal to

(a) -6 ) '\(
(b) -4 _fl M |
) \{.-“ /0)
(c) 6 A "-(
(d) 4 gAY
\-.‘ 1.-

18. If my, myz, ms and m4 are respéctiv the rh gnltudes of the

vectors

a1 =21-)+ k,a2=31-4j -4k,
az=t1+j-kandas=-1+ 3 + k, /
‘\& i
then the correct orde'r‘olg'n » M2, M3 and my is
{

(a) m3<mi<mif

(b) M3 <mism2<mg

1.

(c) m3<mg< Wi < mz

(d) r@, < Ma g mz < My
& _J .

o

19  The volu of the tetrahedron having the edges 1+ 25 -k, 1 +
®
» +'_'k, 1- ]) Lk as coterminous, is g cubic unit. Then A equals

a) 1
). S2
" F
(c) 3
(d) 4 WWW.examrace.com



20. If A and B are events of a random experiment such that P(AUB)
= 3, P(4U B) = —and P(B) = :, then P(A) equals

(a) =
<\
Ol ),
© ‘o B¢
10 ( | r‘
d 2 v
(d) 3 ’ 5 b
D 1

21. If X is a binomial variate with the rangei{a, 1, 2 3,4,5, 6} and
P(X = 2) = 4P (X = 4), then the pargm erpofxls

(@) ; ‘.,
(b) ‘3( (..
© 3 ' f

d) ; <4

(1”‘

22’1. he ardljm square unit) of the circle which touches the lines 4x
"+ 3y = 15.and 4x + 3y =5 is

N

a) 4n

z

) 3=
c) 21@)

@)

23. The point on the line 3x + 4y = 5 which is equidistanmwfrgramfdce.com

.



2) and (3, 4) is

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

(7,-4)
(15, -10)
(1/7, 8/7)
(0, 5/4)

/ |

24. The equation of the straight line perpendicular Jthe stralght
line 3x, + 2y = 0 and passing through. theg pbiat of fntfersection

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

of the lines x + 3y - 1 = 0 and x - 8y 4 = QTS’I
\

2x-3y+1=0 '-_14"
2x-3y+3=0
2x-3y+5=0

2x-3y+7=0 L

£ 86 cuen e
25. The value of A with. | 6 such that 2x* - 10xy + 12y” + 5x
+ay-3=0 represt:s pair of strélght lines, is

(a)
(b)
(c)

<%

and the p

(-*f'(d) |

-10

ir of straight lines x* - 3xy + 2y? = 0 is

e area)ln square unit) of the triangle formed by x + y+ 1 =0

7/12

(bf 5/12

(c)

1/12
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(d) 1/6

27. The pairs of straight lines x> - 3xy + 2y® = 0 and x* - 3xy + 2y?
+x-2=0forma

|

(a) Square but not rhombus " g
i)
(b) Rhombus TS /‘ |
(c) Parallelogram ( 4
(d) Rectangle but not a square < _‘; . " "r" |
. {\ 9 '{ ;
28. The equations of the circle whi .as’s: throuéh the origin and

makes intercepts of lengths /4 and on the x and y-axes
respectively are

(a) xX*+y*’+£4x£8y=0 L Y.

(b) X2+ y? & 2x + 4y 39, |
2 2 ‘é f
() x +y +8x#16y =0
2 2 - il
(d) x +y*ﬂ:.hx{d:y—0

29. The locus of f:ein re of a circle which passes through the origin
and cuts'?'ff a length of 4 unit from the line x = 3 is

o (a) ,y""‘6x=0
( (b) y2+dIr x\= 13

(@) y?+/6x =10
& .

\(:I) X2+)6y

-

30. Thé& point (3, - 4) lies on both the circles x> + y? - 2x + 8y + 13
= 0 and x*> + y? - 4x + 6y + 11 = 0 Then, the angle between the
circles is -

13
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(a) 60

(b) tan -

(c) tant 2
5

(d) 135

A
€
‘ -
31. The equation of the circle which passes through tﬂ'e origin fénd
cuts orthogonally each of the circles x> + y? - 6x +8 = Q '

- ""
and x> + y?-2x -2y =Tis ) “\ (1.“ I"
= i
(@) 3x*+3y*-8x-13y=0 ' . *‘
(b) 3x% + 3y?-8x + 29y =
(c) 3x2+3y?+8x+ 29y =0 :
(d) 3x% + 3y2 - 8x - 29X&=~ 0 (—v/
d 4 y
32. The number of no;ulléls drawn to the parabola y? = 4x from the
point (1, 0) is S 44
i""\
(@) 0 € »
b) 1 )}
© i)
( =(c) "2 ‘\\
\ (d) 3 ’

f the ciro'e x> + y? = a? intersects the hyperbola xy = c¢? in four
ints (X, yi), fori = 1, 2, 3 and 4, then y; + y> + y3 + y4 equals

(af 0

(b) ¢
(c) a
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34.

35.

36

W

(d)

The mid point of the chord 4x - 3y = 5 of the hyperbola 2x? - 3y?
-12is
1
(a) 0;_ g B (
€.

(b) 21 .\/" -‘/,}

5 f \ \rl

14 N

11 s 2 o % r

() X2 v ¢
TN N
If a line in the space makes afggle aj p #ind y with the coordinate
axes, then
cos 2a + cos 2B + cos 2y + sin® a + si(ﬁaA- sin® y equals
(a) -1 ‘ A (
(b) © M |
(c) 1 o8
1 -
@ 2. L
) )
34 | 1
/\
. The |mage’of the point (3, 2, 1) in the plane 2x-y+3z = 7 is
.

C4

b) (2
(’C)r (3,2,1)
(d (2, 1,3)
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x+3

37. lim,_, % equals
(a) e
(b) €
() & )

o5 ‘(._
(d) -‘{-r\/’:)

38. Iff: R > R is defined by Q v/
2sin x—sin2x ifx#0 1“*
Sln Xx—sSsin2x 1Ix
fx = “Fow jxo o then theyValue ('fr 50 that f is
continuous at O is
(a) 2
(b) 1 ‘ y,

© -1 ‘( rv
< N ._

(d) 0 T (

-
1-y ayg
39, x=—2> Zse? al to

40. L gtan~' x+blog == = ——= a- 2bis equal to
dx x+1 x*—1
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(a) 1

(b) -1
(c) O
(d) 2

e

41, y =e*"" X = (1 - %) Ynsz - (20 + 1) Xyns1 is equal'to! b _,Z‘}
(@) -(n*+ ay, |
(b) (n*-a’yn
() (n*+a%) yn
(d) -(n*-a°)ya

42. The function f(x) = x> + ax® + bx + c., 2 . 8h has
(a) one maximum \@I s (a-'
(b) one minimum%lu " (
() no extrgmqvalue

(d) one ma‘Jmt‘m and one minimum value

-n" J
43( j ::;;;‘ T X is equal to
o

2 (a) tx+ c
b

b) e".(}tx+c
) « 28" cotx + ¢

alf -2e¥ cotx + ¢

44, T—1_ dxis equal to

0 1+sinx www.examrace.com



(@) 1

(b) 2
(c) -1
(d) -2

« 4

- |
45. The solution of the differential equation Z—Z = sin x +(}. tan x(;" —

1lis -~ .
L
(@) cosec(x+y)+tan(x+y)=x+cC -«( ';f” ‘!'
. :
(b) X + cosec (X +Yy) =c 1 tm .l

(c) x+tan(x+y)=c

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

£
Physics ‘(. |
K p
'
46. When a wave tga{verses a medium the displacement of a particle
located at x it;:a,tjme is given by y = a sin (bt - cx), where a,
band are constamts of the wave, which of the following is a
quantity \/yith dimensions?

< (@) '2“\\

( (b) bt ’
> (e) cx)
.

47. A body is projected vertically upwards at time t = 0 and it is
seen at a height H at time t; and t, second during its flightami&s com
maximum height attained is (g is acceleration due to gravity)



(a) g ta—ty z
(b) g t1+t; z
(C) g titty 2

(d) g ta—ty ‘rg

) \ﬁ,r
48. A particle is projected up from a point at an angle‘ ,WIth the
horizontal direction. At any time t, if P is theli éar mom entum, y

is the vertical displacement, x |s\h zont{l cr Iacement the

graph among the following Des no " represent the
variation of kinetic energy KE of e\ar cle is

)

.

(a) KE "
—
i 1
C T\ j

www.examrace.com



&
X Vi /1'I
T C | 111!" J'J
. ‘.1#L r‘
; | . C
0 K / /'\ )

(a) graph (A)‘i{'
(b) graph (B) »

© grjh n |’
ragh
“ _(d) -gor

PNy

49. © A"motor of power Po is used to deliver water at a certain rate

rough aj given horizontal pipe. To increase the rate of flow of

water through the same pipe n times, the power of the motor is
creased to P;. The ratio of P; to Py is

E.e;f n: 1
(b) n°%:1

www.examrace.com
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(d) n*:1

50. A body of mass 5 kg makes an elastic collision with another body
at rest and continues to move in the original direction after
collision with a velocity equal to 1/10th of its original vqloaty
Then the mass of the second body is

(a) 4.09 kg /, |
(b) 0.5 kg ‘f P
© 5 kg a( 14 P

(d) 5.09 kg e 5 :

51. A particle of mass 4 m explodes int@ thiree pieces, of masses m,
m and 2 m. The equal masses'move ng X axis and Y-axis with
velocities 4 ms™ and 6 ms™ respecti fhe magnitude of the
velocity of the heavier mﬁsﬁ is r&‘

(a) 17ms’t

52.., body is pfojected vertically upwards from the surface of the
rth with a velocity equal to half the escape velocity. If R is the
radius of)he earth, maximum height attained by the body from

he surface of the earth is

('a)r R/6
(b) R/3

(c) 2R/3 WWW.examrace.com



53.

54.

(d) R

The displacement of a particle executing SHM is given by

y = 5sin 4t+£. 1

If T is the time period and the mass of the particle is rg/,the

kinetic energy of the particle when t = |s given by % /¢ { »
(a) 0.4 | r
a . - 1

- 1""- g
(b) 0.5 . ‘\ ( 1. F
(c) 31 ») 3
(d) 0.313]

If the ratio of lengths, rad|| and Yo lltnodulus of steel and
brass wires shown in th ure are band c respectively, the
ratio between' the in!r*se in Iengl;hs of brass and steel wires
would be

Brass

)
']\\ Steel

(a) ”—)

by =

2=
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(d) :

247TT?2

55. A soap bubble of radius r is blown up to form a bubble of radius
2 r under isothermal conditions. If T is the surface tension of

soap solution, the energy spent in the blowing ) \&
(a) 3nTr ..(. Y.

\J /0 ’
(b) 6xTr ( >
(c) 12 xTr? ‘2 R KT

2 : y 1 r
(d) 24nTr 4 ¢ 1
] ) ‘

56. Eight spherical rain drops offthe sanle mass and radius are
falling down with a terminal speed &f £ cm s™. If they coalesce
to form one big drop, what will be t ter‘I;IinaI speed of bigger

drop? (Neglect the buoy@g of the ar'*'
(a) 1.5cm-st 4\(
(b) 6cm -5

f

(c) 24 cm-s 1‘(

(d)
57. A cloc dulum made of invar has a period of 0.5 s, at 20°C.
"ff the clock'is used in a climate where the temperature averages
to 30°C, h w\‘nuch time does the clock lose in each oscillation?

* (For inva
(a) 2.2) x 10° s
Ya 25 x 107 s
> r
(c)f) 5x107s

r/a=9x 107 /°C, g = constant)

(d) 1.125 x 10°s
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58. A piece of metal weighs 45 g in air and 25 g in a liquid of density
1.5 x 10% kg-m~ kept at 30°C.

When the temperature of the liquid is raised to 40°C, the metal
piece weighs 27 g. The density of liquid at 40°C is 1.254X% 10°
kg-m™3. The coefficient of linear expansion of metal is (‘:

(a) 1.3 x 1073/°C i Y _/, .'
(b) 5.2 x 107%/°C f bl
(©) 2.6 x 10°%/°C A4 o

\ ( B
(d) 0.26 x 107/°C 1N N\

59. An ideal gas is subjected to a yclic prgcess ABCD as depicted in
the p- V diagram given below: /

i

_,._V

- P
( Which of r:e\following curves represents the equivalent cyclic
. process?

()
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A B
<(c) p| A
C
. D
\' —»T
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-
(d v| & Y
S -(‘(
D 4
. : -\{.’-I_/O_)
—>T ¢ r
‘:f‘\ f'

5 2
,;"’éli proc 4 involving four
s offheat (Q) and work (W)

60. An ideal gas is subjected to
thermodynamic states, the amgh
involved in each of these stateg are

Qi1 = 6000 3,
= - . ./
Qs = - 3000 J; .\( -
' f
Qs = 3500 ) 4

Wi = 25001 Y &

1%
Wy = ';Cz)zo J;(. \ 1"
.)V3 = -42003;
( W4 =x1J. ‘\

» The ratio jof the net work done by the gas to the total heat
- sorbedjy the gas is . The values of x and n respectively are

a) 500; 7.5%
)~ 700; 10.5%

F

(c) 1000; 21%

(d) 1500; 15% WWW.examrace.com



61. Two cylinders A and B fitted with pistons contain equal number
of moles of an ideal mono atomic gas at 400 K. The piston of A is
free to move while that of B is held fixed. Same amount qf heat
energy is given to the gas in each cylinder. If thegf in

temperature of the gas in A is 42 K, the rise in tempe:, t?e pf
the gas in B is (

(a) 21K 0 - v I

(b) 35K g1 2\ r

(c) 42K

(d) 70K /

62. Three rods of same dimensional hav al conductivity 3 K, 2
K and K. They are arran@(as shownlin the figure below

-' 50°C -

i

3K

100°C ———— \\ ’
- B NS

P
( Then, the Aperature of the junction in steady state is
SONE S
() 75°C
(d) Zec

3
www.examrace.com



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

(a) 2.0 ms™

|
(b) 2.5ms* '4‘:
(c) 3.0 ms? 0" _/. -'
(d) 3.5ms’™ ¢ F

- |

1A\ g
- - - - ‘- r
64. Two identical piano wires have a h(ﬁmen!alhfiﬂequency of 600
cycle per second when kept der the same tension. What
fractional increase in the tensjion of one wires will lead to the
occurrence of 6 beats per Secon hen both wires vibrate

simultaneously? ;
(a) 0.01 <y r--"
(b) 0.02 <
(c) 0.03 .‘-‘

-

i

(d) 0.04 « 4
%
€

65.. In the"gung's double slit experiment, the intensities at two
“points P; and P, on the screen are respectively I; and I, If Py is
( located atjthe centre of a bright fringe and P, is located at a

, distance equal to a quarter of fringe width from

-151, then I—l)s

)r
O
(c) 4
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(d) 16

66. In Young's double slit experiment, the 10" maximum of
wavelength %; is at a distance of %; from the central maximum.
When the wavelength of the source is changed to 2.2( 5t
maximum is at a distance of y, from its central maxmumr The

ratio & is /)
Y2

(a) 2= f 1
A2 .
, <34 N2
(b) 2= \-, &2
2’ % |
© 2 g B
(d) 7=
£

67. Four light sources pro{u‘@he followi(g';our waves:
(i) yi=a’'sin (mt';l q§ !
(i) y2=a §m 20t
(i) vs = a in (fit +42)
- (iv) y@% a' sin (3 ot + ¢)
(i Supér Po>vl of which two waves give rise to interference?

L@ () afd (i)
> ) (n)!nd (iii)
¢)  (i)Aand (iii)

@) (iii) and (iv)

68. The two lenses of an achromatic doublet should have WWW-examrace.com



(a) Equal powers
(b) Equal dispersive powers
(c) Equal ratio of their power and dispersive power

(d) Sum of the product of their powers and dispersive power
equal to zero .(‘k
¥

- |
V. /1'

69. Two bar magnets A and B are placed one over the 6ther andfare
allowed to Vibrate in a vibration magnetometer. They j/make 20
oscillations per minute when the similar poles.gq'_f A angB are on
the same side, while they make 15-gs§illatic(ns ér minute when
their opposite poles lie on the same side. If Mad and Mg are the

magnetic' moments of A and nd if Ma > Mg, the ratio of My
and Mg is '
(a) 4:3 >
A

(b) 25:7 4 r"
(c) 7:5 < ( 3
@ 25:16 M

Y

1 ‘\H
70. A bar m gneg js{“lo cm long is kept with its north (N)-pole
pointing.,gorth. A neutral point is formed at a distance of 15 cm
from. eac

<% !
( Given the!

e
orizontal component of earth's field is 0.4 Gauss, the
. bole strength of the magnet is

@ 9 AZw
‘('b) 6.75 A-m
©)p 27 A-m
(d) 1.35A-m
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/1.

72.

An infinitely long thin straight wire has uniform linear charge
density of% em™ cm’l.  Then, the magnitude of the electric

intensity at a point 18 cm away is

(given gp = 8.8 x 1072 C2Nm™)

(a) 0.33 x 10** NC! <\
(b) 3 x 10 NC* .(7 |

§ \{r d
(c) 0.66 x 10! NC? ¢ "
(d) 1.32 x 10 NC! 14 R K7

Y P\ 4
\
1% ¢

Two point charges -q and + q \locaged at pomts (0, 0, - a)

and, (0, 0, a) respectively. Thefeleckric potential at a point (O, 9,
z), wherez > ais

(a) 41::::z2 . /
4
() L <4 ) ("
2qa "‘ f

(C) A7gy z2-a?

<14
(d) 4”502%1,\

‘ &
3

cted across B an C reads @ V.

735 ~In the ad]}!;ijt shown circuit, a voltmeter of internal resistance

R, when ¢

:_Néglectin the internal resistance of the battery, the value of R

S
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74.

100V

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

A M
: - 153. !'
N { € .
100 kQ ayN | ‘1'
75 kQ |
50 kQ
25 ke " ¢
Q@ ("

‘

A cell in secondary \:J it gives nulf deflection for 2.5 m length
of potentiometer having 10 m length of wire. If the length of the
potentiometeg Wike is increased by 1 m without changing the cell
in the prlmar‘ ih'éup05|t|on of the null point now is -

(a)
-—(b)

(C)

35 )
d. .

3m‘

2.75Im

o

e following series L-C-R circuit, when driven by an emf source
f'%ngular frequency 70 Kkilo-radians per second, the circuit
effectively behaves like

www.examrace.com



100pH 1TpF  10Q

) [y <
¥
AN/ o Y /‘ J
(a) Purely resistive circuit ,.( | F
1 ‘ L

1 4

- (:T

* ’ 5

(b) Series R-L circuit
(c) Series R-C circuit

.
(d) Series L-C circuit withR #0 |

76. A wire of length [ is bent into a circular doop of radius R and
carries a current [. The rthnetic fielfa.utithe centre of the loop is
B. The same wire is ngwkbent into a’ ouble loop of equal radii. If
both loops carry t‘hg ame current [ and it is in the same
direction, the magnetic field at the centre of the double loop will

be - Y
(a) Zero f | J‘}
GRS A
( () 4 Baj\\
_(d) 8B

"'.’.. )

77. g? infinitely long straight conductor is bent into the shape as
hown below. It carries a current of I ampere and the radius of
thé circular loop is R metre. Then, the magnitude of magnetic
induction at the centre of the circular loop is -

www.examrace.com



4
@ 5% 1) '()- "
(b) ‘o K" ¥
(© Ao oriq <25 "'r"‘l
(d) bt n-1 ¢

2 7R

2nR \ (
1
' Y

76. The work function of a certain' meta W/B.Bl x 1071% 1. Then, the
maximum kinetic energy of photoelectr né emitted by incident
radiation of wavelength 50Q0 A is

(Given, h = 6.62 x i‘C‘)‘3éJ-s,

c=3x108ms! &=1.6 x 109 C)
<14
(2) 248 eVl -\

‘;

(b) 0.4}' ev )
<% -(C) . Jot \Vi
'\-.r.r

rface whose work function is Wy. If this electron enters into a
uhiform magnetic field of induction B in a direction perpendicular
to fthe field and describes a circular path of radius r, then the
radius r is given by, (in the usual notation)

79. L,:Jphoton of energy E ejects; a photoelectron from a metal

(a) 2m E-W, www.examrace.com

eB



(b) 2m E—W,;

2e E-W,
(© —F
2m E—WO
(d) ———

<4

e.

80. Two radioactive materials X; and Xz have decay_c-or_}st‘c'nni';/’ldx
and A respectively. If initially they have the sa \:.number of
nuclei, then the ratio of the number of nuclei of X1 to that of X>
will be 1/ e after a time ";

T
(@)  (1/10%) \", 5 ¢ ‘1,'-
(b) 1/(112) | |
(c) 11/(10n0)
(d) 1/(9%) ' y,
Q@ ("
81. Currents flowing ir":eéh of the ffollowing circuits A and B

respectively are
W

40 - 40 -

T

40

S it %%
8V 8V
(Circuit A) - (Circuit B)
GaY 1A 2A
(by 2A,1A

www.examrace.com
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(d) 2A 4A

82. A bullet of mass 0.02 kg travelling horizontally with velocity 250
ms™! strikes a block of wood of mass 0.23 kg which rests on a
rough horizontal surface. After the impact, the block and,bullet
move together arid come to rest after travelling a distan 'bf 40
m. The coefﬂaent of sliding friction of the rough su‘rface /»g =

L]

9.8 ms™) J
(a) 0.75 . vrr" = F
(b) 0.61 ‘_ “*( i f

(c) 0.51 *E %

(d) 0.30 |

83. Two persons A and B are located in Xz .ﬁfane at the points (0,
0) and (0, 10) respectivM(The distances are measured in MKS
unit). At a time t =<0 Athey start moving simultaneously with
velocities v, = 2j msij and vB—szs‘l respectively. The time
after which A arid B"are at their closest distance is

(a) 2.5s tf‘ﬁ“
(b) 45‘ % |
& _fc) - 4
( (d) 1_;5 ’\\
"'.’.- ]

84. A rod ofl)ength l is held vertically stationary with its lower end
cated at a point P, on the horizontal plane. When the rod is
relgased to topple about P, the velocity of the upper end of the

with which it hits the ground is

~l0a |

www.examrace.com
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|
. )

85. A wheel of radius 0.4 m can rotate freely about its’ aqu as s
in the figure. A string is wrapped over its rim and g'mass, of

is hung. An angular acceleration of 8 rad-s’ lsulroduckd'm it due
to the torque. Then, moment of ingrtia of %d wheel € (g =

ms™2) -.‘1 ) ‘1
(a) 2 kg-m? R
(b) 1 kg-m?

(c) -4 kg-m? ' y

(d) 8 kg-m? “(_ ("

CHEMISTRY {

C

86. Given ;‘ré A Hf@-l 218 kJ/mol, express the H-H bond energy
|

2 (b) 911
c) 104
)« 52153
d

87. Identify the alkyne in the following sequence of reactions,
www.examrace.com



H, O_zonblysis\ B

Alkyne . > A
kyne Lindlar’s catalyst ' only
¢ Wacker CH2 =CH2
Process .
| L
(a) H3C-C=C- CHs _(7,’
(b) HsC - CH,- C=CH ;" >
(c) H»C=CH-C=CH ‘u",.-'
(d) HC=C-CH,-C=CH 1 & F
(1 S ' Y)

88. Fluorine reacts with dilute Na and fogms a gaseous product A.
The bond angle in the moleculg of Ajs

(a) 104°40' y

(b) 103° plt (“
f

< |
(c) 107° U é
(d) 109°28' 4,

(1 -\
. _ ‘-’
89. One rw)’f of 'jalkene X on ozonolysis gave one mole of

<% _acetalde ﬁand one mole of acetone. The IUPAC name of X is
¥
h

(a) 2-mgthyl-2-butene

2 (B) 2-methyl-1-butene
(c) Z—L)tene

) 1<butene
F

90. The number of pn-dn 'pi' bonds present in XeOs m?NWex%(rﬁrg)éecom
molecules, respectively are ' '



(@) 3,4

(b) 4,2
() 2,3
(d) 3,2
« &
Q)
- |
91. The wavelengths of electron waves in two orbits is’3: 5f Fhe
ratio of kinetic energy of electrons will be ( d ;
(a) 25:9 <1d Jr"
(b) 5:3 Ll Ul
) \
(c) 9:25
(d)y 3:5
£

92. Which one of the foIIowirk_;@ets correftly r-‘epresents the increase
in the paramagnetic pﬁoﬁerty of the ions?

(a) Cu?* > Vv** >.E1"2+ > Mn?*
(b) Cu?* <~Cr'ft; < V?* < Mn?*
(c) Cu?t < (P* 1:Cr2+ < Mn?*
(d) V&Y< Cu®"< Cr** < Mn**

=

93f Electrons ‘m a kinetic energy of 6.023 x 10* J/mol are evolved
from the %rface of a metal, when it is exposed to radiation of
* wavelength of 600 nm. The minimum amount of energy required

" 10 removd an electron from the metal atom is

a) 2.3125 x 10*19]
() 3 x 10773
(c) 6.02 x 10°7

(d) 6.62 x 107 WWW.examrace.com



94. The chemical entities present in thermosphere of the
atmosphere are

(a) 0%2,0%, NO*
(b) O3

(€) Nz, 0z COz H20
(d) 03, 0% 0z

95. The type of bonds present in sulph | g
(a) 3o and three prn - dn "
(b) 3o one pr- prn and two pg-dn
(¢) 20 and three pn- d=n
(d) 2c and two p=n- dni(

\( ;

96. In Gattermann reactlon a diazonium group is replaced by X
using Y X and efre -

(‘

- (@ cﬂJ | cu/HCr

(© e ”\ CUCly/HCI
" () ae CUCly/HCI
(d) C|2) Cuz0/HCI

>
97. WwHlich pair of oxyacids of phosphorus contains 'P-H' bonds?
(a) H3PO4, H3PO3

www.examrace.com

(b) H3PO3, H4P207



98.

99.

(C) H3PO3, HsPO>
(d) HsPO2, HPO3

Dipole moment of HClI = 1.03 D, HI = 0.38 D. Bond length of
HCI = 1.3 A and HI = 1.6 A. The ratio of fraction of el€ctric

charge ,8, existing on each atom in HCl and HI is ! .
(a) 12 1 “ \{_." /.'
1-'( . 1 r
(b 2.7:1 1 § v/
. : et % r
(¢c) 3.3:1 \ ( ;
(d) 1:3.3 -._1 | )1

SiCls on hydrolysis forms 'X' and H
at 1000°C and gives 'Y'. Compounds

(a) H25iC|6, SiO; < ‘(
(b)  H4SiOa, Si 'J{' f

(c) SOz Si 4, -

-

(d) H4§io4,$?o§}
N

ompound 'X' loses water
' ang'Y' respectively are

10 -'.*"{.5 g of il was found to contain 0.9 g of Cd. Calculate the

(

atomic weighti of Cd.

T (@ 118
(b) 112
) 4 106.5
@f 5325

www.examrace.com



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

of X is

(a) [AI(H20)4(OH).]*

(b) [AI(H203) (OH)s] v
P

() [AI(H20)> (OH)a]" £ J)

(d)  [Al(H20)s](OH)s r'i : r

- -— J g |
o 5

102. The average kinetic energy of one mﬁleculf of 'an idgal gas at
27°C and 1 atm pressure is . | o $

5

(a) 900 cal K! molt
(b) 6.21 x 107%! 1K! molecule™

(c) 336.7 JK'! molecule™ L Y.
(d) 37413 K molt *& |
‘ Iy
'

103. Assertion (A),K, Rb and Cs form superoxides. Reason (R) The
stability of t ei%q\peroxides increases from 'K' to 'Cs' due to
decrease.in | ticq,energy.

The corpect answer is

(’ "(a) Both ) and (R) are true and (R) is the correct
expl@anation of (A)

-4 ﬁvb‘) Both (A) and (R) are true but (R) is not the correct
: explanation of (A)

&‘) (A) is true but (R) is not true
(?i)" (A) is not true but (R) is true

104. How many 'mL' of perhydrol is required to produce sufficient
oxygen which can be used to completely convert 2L ofv&exangase.com



to SOs gas?

(a) 10mL

(b) 5mL

(c) 20 mL .
(d) 30mL ‘(‘}

sl
L]

. . r( 4
105. pH of a buffer solution decreases by 0.02 units en 0.12 g of

acetic acid is added to 250 mL of a buffer solution of atetic acid
and potassium acetate at 27°C.i The buti‘ei"{'gapacﬁy of the

\

solution is 1 p

(a) 0.1 \

(b) 10

(c) 1 V.. 4

d) 0.4 14 ("

The correct answer is WWW.examrace.com



(A) (B) (©) (D)
(@ Iv Vv I 1
(by Iv. Vv 1 1
(o IV I III 1II

(d) 1II V v I (‘ "
)
'
107. Which one of the following order is correct for th rst |on|sa{|on
energies of the elements? “:j Jr'
(a) B<Be<N<O 514\ ( j“

(b) Be<B<N<O

(c) B<Be<O<N

d B<O<Be<N Y

(d) /

9§ ‘f"

108. WhatareKandY in Ereéollowmg reaction sequence?

CaHsOH, l,zgaz_
(a) CoHsCl, (:H3p-|0
(b)  GH:EHO, CH3CO,H
( “(c)  CHsGHQ, CCIsCHO
(d) C,HsCI, CCIsCHO

109. What are ) A B C in the following reactions?

My (CH;COz),Ca " A

HI

(IT) CHsCOzH B

Red P ~— WWwW.examrace.com



P4 010

(III) 2CH; CO, c

A B C
(@) CaHe CH3COCH; (CH;C0),0  « o &
i)
(b)  (CHsCO)-0 CaHs CHsCOCH3, = /‘J
(c) CH3;COCHs; CaHe (CH3c0)2¢“ |
|
(d) CH3;COCH; (CH3CO)20 czueu "r'
....t,_

110. One per cent composition of anfor n|c compound A is, carbon:
85.71% and hydrogen 14.289%. \Its | vapour density is 14.
Consider the following reactio sequ n

Cl;/H,0 _i KCN/ETOH
— - ii Hz30t

Identify C 1 l y

(a) CHs- GH l—fgoz H

. | ,‘ i.a'
&h j OH
{ ® Ho j\ENz - CH, - CORH

¥ (G-) HO CH2 - COz H
(d) CH3)' CH; - CO,H

-
111. HoW many tripeptides can be prepared by linking the amino
acids glycine, alanine and phenyl alanine?

(a) One WWW.examrace.com



(b) Three
(c) Six
(d) Twelve

1
112. A codon has a sequence of A, and specifies a particular Ii‘(?iat is

'to be incorporated into a €. What are A, B,C? e 2 /‘ [
A B c gy V¥
(a) 3 bases amino acid carbohydraté ";

|

(b) 3 acids carbohydrate "prdtein (
)

(c) 3 bases protein M acid

(d) 3 bases amino acid rotein

113. Parkinson's disease is linked to abrormalities in the levels of
dopamine in the body. T@(structure rrﬁ'b'namine is -

A

CHoNH - (
(a)
OH
/~ oH
L - r
> 1 CHQCHZCHzNHz
(b)
~OH
OH

www.examrace.com



CH,CH,NH,

()
OH pr,

i)
- OH ,'/.'

CHz—CHCOZH S

( j t( u'"%. r

2%
114. During the depresSiogt in freezmg point experiment, an
equilibrium is establ‘she between the molecules of -

(a) Liquid solvgnt and solid solvent
(b) Liquid sﬁlutf and solid solvent
(c) Liguid solute and solid solute

( “(d) 1 Liquig 'solvent and solid solute

115."‘,€onsider’7e following reaction,

EtOH/H,0

HsCl +"AgCN X (major)
WHich one of the following statements is true for X?
(I) It gives propionic acid on hydrolysis

www.examrace.com
(II) It has an ester functional group



(111

It has a nitrogen linked to ethyl carbon

(IV) It has a cyanide group
(a) 1V
(b) III
. |
(¢ I ( <)
(d) 1 A / ’
€' 7r
- 1
14 Y
116. For the following cell reaction, ; o .\ c
h\-. ( w'.
Ag | Ag* | AgCI | ® | Cl, Pt 1 3 )
A G°/ (AgCl) = -109 k3/rdol "
AG®¢/(CI®) = -129 kI/m
AG®/(Ag") = 78 kI/mol £
i (
E° of the cell is ‘{ b |
{
(@ -060vV Mg
(b) 0.60V_14g
1
@ eoy 7
(d) Ngne of thjese
-.ri’] .
. /\
117’.‘r The synt?’esis of crotonaldehyde from acetaldehyde is an
s.e)fample | reaction
(a) nuclophilic addition
' ) © elimination
(c)!r electrophilic addition

(d)

nucleophilic addition-elimination WWW.EXAMAce .com



118. At 25°C, the molar conductances at infinite dilution for the
strong electrolytes NaOH NaCl and BaCl, are 248 x 107, 126 X
10* and 280 x 10™ Sm? mol™? respectively, 1m° Ba(OH)z in.S

mol™? is - ’l (
(a) 52.4 x 10 RV R '_/,_)
(b) 524 x 10 f o r
0
() 402 x 10 < gf_\_ '(
4 >4 (
(d) 262 x 10 1 ) ’
119. The cubic unit cell of a metal (ghol 55 = 63 55 g mol!) has

an edge length of 362 pm.
Its density is 8.92g cm™ the type of Uyfit ceII is
(a) Primitive (
(b) Face centred '\é .
(c) Body centred"
!
(d) End ceﬁtr:ge&‘s
<j _ ‘-’
: )
120@. The eqﬂi' ium constant for the given reaction is 100.
e ‘
( Nz(gl +¥202(g) & 2NO2(g)
:_ What is th
NO2(g) =£ N2(g) + 0O2(9g)

) 10.

equilibrium constant for the reaction given below?

(b)r 1
(c) 0.1 WWW.examrace.com



121.

122.

123.

(d) 0.01

For a first order reaction at 27°C, the ratio of time required for
75% completion to 25% completion of reaction is -

(a) 3.0 . (‘\

1)
(b) 2.303 " /‘ .I
(c) 4.8 A 'F
(d) 0.477 <1 "r'
5\
X O
) .

The concentration of an organi pound in chloroform is 6.15
g per 100 mL of solution. A portion of this solution in a 5 cm
polarimeter' rube causes an observéd fotation of -1.2°. What is
the specific rotation of the compoun /

(@) +12° ‘( ( n

(b) -3.9° d 4 ,

'
(c) -39° -
\

(d) +61.5°‘“{ ‘Ex
20 mL*:)i' 0.1 M acetic acid is mixed with 50 mL of potassium
acetate. f acetic acid = 1.8 x 10 at 27°C. Calculate
concentratjon'of potassium acetate if pH of the mixture is 4.8.
(@ 0.1

(b) 0.04 M
)L 04 M
-

(d) 0.02M

www.examrace.com



124. Calculate AH® for the reaction,

Nax(s) + S03(g) — NayS04(g) given the following:

(A) Na(s) + H0(l) - NaOH(s) + 3 Ha(g)

AH® = —146 K] '\(

(B) NazS04(S) + H0(l) -» 2NaOH(s) + SO3(g) -(7 |
o _ A\ ’

AH® = + 418 KJ ¢ '
(C) 2Nax0(s) + 2Hz2(g) — 4Na(s) + 2Hx0(l) 1 - 'K, /

AH® = + 259 kJ % ‘(“"“-_ F

1 \. ' ) 1’

(a) +823kJ . )
(b) -581KkJ
(c) -435Kk]

(d) +531KJ ‘( L
125. Which one of the fejloving is mo!'{ effective in causing the

coagulation of an Asbj3 ol?

(a) KCI 14
o1 -\

(b)  AICIs ( (4

(©) ng%oa; J

?-"fd) " KaFel8N)s

w

L3
.
) REASONING

Directsons (Q. 126-128): In each of the following questions, choose
the most appropriate alternative to fill in the blank.

www.examrace.com



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

(a) Discrepancies

(b) Differences
1

(c) Discretions &
¥
(d) Distinctions i Y /‘ .|
127. The bank clerk tried to ............. money from his ﬁriend%réccount.
(a) Empower ",\ ( ' {f

5

(b) Embellish
(c) Embroail

(d) Embezzle Py

.

128. Eight scientists hag { . the national awards for outstanding
contribution and d qéatlon to the profession-

(a) Bestowed: &
k.

(b) Picked f ¢
o (O Bighec
{ " (d) Conffr

-

parts have been jumbled up. You are required to rearrange these
rts, which are labelled P, Q, R and S, to produce the correct
senptence.

*Crectimt (Q. 129-131): In the following questions, some

129. Freedom, is the restricted kind in the sense/(P), th&"“HHQRE ™



poor woman/(Q), that a wide gulf separates/ (R), which a
modern woman enjoys(S)

(a) PSRQ
(b) SRQP
() RQPS ‘HR
1)
(d) SPRQ TS (21
¢ (]

-

130. In life, some rules are/(P), as in business/(Q)} they sésjn almost

instinctive/(R), learnt so early that/(f) ( 1 ‘_L
(@) RSPQ e B
(b) QPSR |
(0 RPSQ \
(d) QSPR Py <
2N A
)

131. Kapil, left in ap <aeroplane/(P), after reading a sailing
magazine/(Q), bid decided/(R), to build his own boat nine years

earlier/(S) a4 .

(a) PRPS',V
4 (b) . R'SlQP
-« Qj\
(@) PSRQ
»

kirections (Q. 132-134): In each of the following questions is
cheose the alternative which is most nearly the same in meaning
to the word given in capital letters.

www.examrace.com



132. DENOUEMENT

(a) Outcome

(b) Eschew
(c) Action
‘ ‘(
(d) Character f .
V. - _/l!'l
133. GAUCHE ‘f &l
14 v 9
(a) Vain .
..\1 k ( 1r'
(b) RICh i a2 a |
(c) Polished
(d) Tactless
¥

73 f
134. ACCOLADE _ |

(a) Honour _“j
(b) Apprecigtiop
i %
(c) Gre tin! ,l_,,
(d) Gift '
C 1N
¥ -

irectio (Q. 135-137): In each of the following questions,
choose the alternative which is opposite in meaning to the word
jven in.Capital letters.

-
F
135. REPRIMAND

www.examrace.com
(a) Reward



(b) Appreciate

(c) Encourage

(d) Praise
1
136. IMPERTINENT (E

(a) Polite VR (‘.’
(b) Indifferent f bl

14 v?s
(c) Unpleasant . ‘“( 1.\ r
(d) Stubborn " ‘} ) {f

137. EQUIVOCAL
(a) Mistaken £
| (
(b) Quaint -
(c) Clear ‘{j
(d) UnlversaI\ I
1 ~%
{ ‘.-‘
138- 140) In each of the following questions, choose
N ich can be substituted for the given words/sentence.

138.. . Design n)de by putting together coloured pieces of glass or

Directions (Q
the- alternative

tones -
) . Oleograph
('6)’ Mosaic
(c) Tracery

(d) Relief

www.examrace.com



139. The doctrine that human soul passes from one body to another
at the time of death

(a) Metamorphosis
1

\r'(.

(d) Extrapolation ' F

- J 1 |
1 .\ F
140. A style in which a writer makes a dibpl&y of I(is kinowledge

F

(b) Transition

(c) Transmigration

L I
o K

(a) Pedantic b
(b) Ornate \
C Verbose [
(c) /

(d) Pompous 44 r"
Directions (Q. 141): I ‘adﬁ of these iquestions, two figure/words
are given to the left of thr!iign :: and one figures word to the right of
the sign:: with four,alternatives under it out. of which one of the
alternatives has th Séme relationship with the figures/words to the
right of the sign:: as bgtween the two figures/words to the left of the
sign (::). Find tbe correct alternative.

;1; N “‘y\
(Ol |1®] 2

www.examrace.com



@ ® © @ ‘

<

Directions (Q. 142): In the following question, chcgse' the
missing word or sign (?) on the basis of the relatioréh'ip bef\ &en
the words given on the left/right hand side of the signs.
- ¥
r

1 5
1 .

"l.
%

-
142. Doctor: Nurse:: ? : Follower - \ (
I )
(a) Worker

(b) Employer

(c) Union ‘ y.
(d) Leader W% f
< p
'
143. One of the, nun?b,ers does not fit into the series.
' &

<
Find the wron@ namber
138t3 892) 444, 220, 112, 52, 24

- 4
*® 6 -2
( (b) 112’\\

-4 (& 220
\(:1) 444)
4

Directions (Q. 144): In the question below is given a
statement followed by three assumptions numbered I, II and III.
An assumption is something supposed or taken for grawegkangee.com



have to consider the statement and the following assumptions
and decide which of the assumption(s) is/are implicit in the
statement.

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

by the state government < \4
Assumptions: J‘ *) \
V. /1'

I. The relief camp has enough supplies to prorIde foo'drand
water to the affected people in the area. - > .

II. All  those whose houses. are su b;ﬁerged f can be
accommodated in the temporasy*sheltérs. ;

% '

III. Many more affected pe lare lyet to' reach the relief
camp. \

(a) OnlyIis implicit

(b) OnlyIandII are irapﬂcit r""f

(c) OnlyIIis implict{ f

(d) Only II and I.I-I‘-ére implicit

2 4

natives.

-
145. Identify t{ue S‘uigsing part of the figure and select it from the
e
4

given a‘l‘t

-4 ?

X))
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(a) (b). - (@ @ 14
f‘ )
v A /‘ '
146. Figure (x) is embedded in anyone of the four alterrfatlve flgqr'es.
Choose the alternative which contains figure (x) »

(}[) \

@ ®» @ © @

v d
149 Which syrrr)?)\ will appear on the opposite surface to the symbol
X?
P=v e
A O
- =

i)y SR (1)
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(a) ¥

(b) *x’
() '+
() *~

f:\

148. The three figures marked X, Y, Z show the manné, fin wifich/ a
paper is folded step by step and then cut. Frorf the anﬂNer
figures (a), (b), (c), (d), select the one, showm‘g ti}e,unfolded
position of the Paper after the cut. < i -

| b

S A LN
’ ; X " Q
|.
N L]
---------- 1
l w'

O @@

a (b) - (0) (D)
. (' . ‘,\
149, SERVANT:’QGPXYPR 1 KING?
" 6) MKlji
‘Q) IKU
(S IGLE
(d) IGPI
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149. If P denotes '+’
Q denotes, 'x’

R denotes '+'

S denotes '-', .
Then what is the value of 18 Q 12P4R5S 6 =? ‘(ﬁ
(a) 64 : ;( ) ‘;f-)
(b) 81 -y )

14 ¥
(c) 53 A . K r

-
(d) 24 P ){1

Answers www.examrace.com



MATHEMATICS

1. (0) 2. (0

3. (b) 4. (d)

5. (c) 6. (b)

7. (a) 8. (d)
9. (d) 10. (c)
11. (d) 12. (b)
13. (a) 14. (¢)
15. () 16. ()
17. (a) 18. (a)
19. (a) 20. (¢)
21. (a) 22. (d)

23. (b) 24. (d)g
25, (b) 26. @c.)‘ |

27. (c) L{ 28! (@
29. (b) </ |'304(d)
|31, (04 |32, (b)
(“33. (a) T\34. (b)
‘ 1 35. (c) 36. (c)
7. (c) ' 38. (d)
39. (b) ! 40. (b)
Z1!'(c) 42. (c)
43. (a) 44. (b)
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45. (b)

PHYSICS
46. (d) 47. (c)
48. (a) 49. (a)
50. (a) 51. (c)
52. (b) 53. (d)
54. (d) 55. (d)
56. (C) 57. (a)
58. (¢) 59. (a)
60. (b) 61. ()
62. (a) 63.(b) N
64. (b) 65. (cp; J
66. (a) 67. (C)

&4
68. (d) (692 (b)
70. (d)_ | 1l71.|i-za)

72, (c)q I}\ 75. ()

( 74. (¢) .' \'75. (o)
1.76. (<) {F 77. (c)
ﬁ- (b) ) 79. (d)
kof’(d) 81. (¢)

82. (¢ 83. (a)
84. (b) 85. (a)
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CHEMISTRY

86. (c) 87. (a) ‘f'}_

- |
88. (b) 89. (a) b W v

1 -
90. (a) 91. (a) -( 4
- 1 4 y
92. (c) 93. (a) 1 (\ ( I ~% r
94. (a) 95. (b) / B .
96. (a) 97. (¢) \
98. (¢) 99, (d) f :
Y4
100. (c) 101. (c), ,
A (T

102. (b) 103w f
104. (a) 10‘34 (d)

i

106. (b) < .407. (¢

N
108. () % { 109. (¢

| 110. (bY & 111. ()
( 112. (d) 'P 113. (c)
1114, (a) 115. (b)
5 .
116. (a) ) 117. (d)
l\as. (b) 119. (b)
120, (o) 121. ()

122. (c) 123. (b)
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124. (b) 125. (b)

« 4
o
)
REASONING «r' ) ¥
126. (a) 127. (d) "“li "('
128. (c) 129. (d) 1 S \ %
130. (b) 131. (b) /
132. (a) 133. (d) ( \
134. (b) 135. (b) ¥
136. (a) 137 (*(- (—'
138. (b) 13\;(? f'
140.(a)  _ 4a41.(d)
142. (d) _, {1.}}'3. (b)
144. (b)...rJ '-i45. (b)
f 146. {b) -"\\‘ 147. (d)
148. (b) 149. (a)
150.(c) |
\. /
>

r
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Solutions

MATHEMATICS
_ . 2x-1
1. Let A = xeRi ———— . {
Now, x> + 4x? + 3x = X(x* + 4x + 3) . .(? }
- .,{" ‘
=x(x+3) (x+1) ( F
A=R-{0,-1,-3} \( y©v

2.  The total number of subsets of glve'hx# is 2( F,lz

Even numbers are {2, 4, 6, 8}.
Case I When selecting only one evep ngmber.

4
Y4

Case II When selecting Q‘Q two evefl numbers
‘C2=6 ‘\( ¢

Case III When sel'éctlng only' three even numbers.

' 4

= C3 —‘4. Y

Case IV When §e$ecting only four even numbers = *C, = 1

ired number of ways

+6+4+1)-1

Y 496

[Here, welsubtract 1 for due to the null set]

3. Noﬁf, (1 + x3)P?1 + x2 + x** + x°9)
— [1 + 12C1(X2) + 12(:2 (X2)3 + 12C3(X2)3

www.examrace.com
+ 12C4(X2)4 + 12(X2)5 + 12C6 (X2)6



F o+ PC(A)P] x (1 + X2+ x** + X9

Coefficient of x** = 2Cg + C12 + 1

= 12Ce + 2

' &

1 1 -
4 x12x2=—21_x2 1-X (1

\/ " /0}
_1 - —~
T T2 1_x_2 1 g -.r. ! r
\ VY
?‘lf\_ r
] ’

5. Given, 4 g'*'/
(x-a)(x-a-1)+ (& A ()(x a()+(x a)(x-a-2)=0
letx-a=t, then....J
£t -1) + P‘t{-._.1)(t S2)+t(t-2)=0
= 2= $3’c+2+t2 2t =0
- = ¥ 6t+2 0
(:> t=6‘ -24 _ 6+2 3

23 23

x=-a+

Heﬁce, x is real and distinct.

. 2 . . www.examrace.com
6. Given, f(x) = x* + ax + b has imaginary roots.



Discriminant, D < 0 = a’°-4b < 0

Now, f'(x) = 2x + a

f(x) = 2
Also, f(x) + f (x) + f' (x) = 0 ()
1
— x’4+ax+b+2x+a+2=0 (&
= x*+(@+2)x+b+a+2=0 .\{r"/-}
_ -a+2t+ a+2 24 a+b+2 '_r ' ] r
2 <4 Y
_ -arzt Faos S 2 "ln..,_ r
i . ‘ 31"
Since, a’-4b <0
a’-4b-4<0
Hence, Eq. (i) has imaginary roots. y,
*( rv
3 5 x V- y
Given, 7 x 7 =9)J
x 5 3
1{ ~
= 3(3x - 38) »5(21 - 7x) + x(35-x) =0

= Ox 105ji05+35x+35x x> =0

-« 5 ~Xg 5 X+210=0
( = (x+’%(x—3)(x—7)=0

v _g 10, 3, 7

=7 X —)
gt a and R be the first term and common ratio of a GP.
p = aRP_l = X

Ta=aR" =y
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And T,=aR™'=z

= logx=1loga+ (p-1)IlogR
logy=1loga+(q-1)IlogR

and logz=1Iloga+ (r-1)logR

1
log x x 1 loga+ p—1 logR p 1 (‘:
logy y 1 = loga+ gq—11ogR q 1 . ,/}
logz z 1 loga+ r—11logR r 1 ¢ r"

|

TS
loga p 1 p—1 logR pgel ; 'z r
= loga g 1 + gq—1 logR qj 1
loga r 1 r—1 logR 2 }
1 p1 p—1 p
= loga 1 g 1 + logR q— 1q—
1 r 1 ‘q 1 r—
‘ r
CZ_) CZ—'C3’-F
= 0+0 103 4(\ two columns are identical)
P f matﬂJ has no inverse it means the value of determinant
("'should be
1 x
1 =0
1
f we pu = 1, then column Ist and IIIrd are identical.

ce, option (d) is correct.

10. Letz=x+iy WWW.examrace.com



z+2% <1

Given,
2Z+i

x 2+ y+22
2x 24+ 2y+1 2

= X+ y'+4+4y <ax? +4y*+ 1+ 4y

= 3%+ 3y*>3 r‘(
=)
= xX2+y?>1 "f‘ '/,)
¢! vr
11. Let f(x) = sin* x + cos* x <4 X!
g . P f
= (sin 2 x + cos? x)? - 2 sin? x cd ( 1;
- )

1— 1.2 sin 2x 2
4

1—l 1—cosdx
4 .
_ %_I_ cos 4x /

Period of f(x) _iré g /

12. Now, tan (x ?«yé‘a,p y

smx ¥y
cos Xy ¢ sy

..

‘1..-{ cos x—2y —cBs.x

( = s x 2y +T )

COSX
‘ COS xX=2y
COS X

( cos x—-Zy
=

1
r Given, A =

:..

cCosXx

~

cos x—2y

. www.examrace.com
13. Itis a standard result.



cos A cos 2A cos 2° A ..... cos 2"t A

__ sin2"A
20 sin A

14. sin® x - cos 2x = 2 - sin 2x

= 1-cos®x-(2cos®x-1) =2 - 2 sin x cos X r)
/. )
L

—  -3cos’x+2sinxcosx =0 -"‘f >
= cosx(2sinx-3cosx)=0 - J
<4 X!
= cos x = 0, ('.'Zsinx—3cos-»§¢ ) "lz\ r
b '3
= X = 2nn + g 1 » ) 1
= x=(4n+1)7
L
15. We know that, 2s = a + A{c (
) a+b+c b+c-a ct+a-B akb-¢ (
4b2c2
_ 2s 2s-2a 2s—2b 2s—2c¢
B e

2N\
. (o}

— 4ss—a x( ) i
a7 2¥k2 A% in?

(- ;‘%

N3

16. {In A APD
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In A DEC, DC? = DE? + EC?
= (a+ b)*+ (b -
= 2(a’ + b?
(a )‘(
1(. -

17. Now, AB + 2AD + B 4 ope

AC + zaa:ls{uc
-

»

v

AC‘I 2 Agtﬁcn) -2 DC
;”’ ' 4':\

B www.examrace.com



= 3AC - 4DC
= 3(2QC) - 4 G PC)

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

g8
= k PQ =6 QP = - 6PQ (given) (1/}
L
- k=—6 -
18. Given, m1 =|ay| = 22+
m2=|a2|= 32+
and ms=lagl = -12+ 324 12= @,
m3<m1<m4<r?( !
‘ I .
T8 f

19. Leta—1+2]-l({b—|+]+k
andc—z-}-(?!k'\

Since, W}\me o* tetrahedron = = [abc]
&N J

(;;“\

20. leen, PAUB)=P(ANB) ==

www.examrace.com

Since, P(A N B) + P(AN B) =%



- PAnB =1-L1==
10 10

Also, P(A U B) = P(A) + P(B) - P(A n B)

= = pa+i-2
5 5 10
4 2 3
= P A _E_E+1_0 1

- |
. e n=o . *‘-} N

According to the question -.1 ) \ 3 _1"

°C, p?q* = 4-°Cap*q® !

- q2 _ 4p2

= (1-p)* = 4p? . y.

= 3p’ +2p-1_o*( r

= (P+1)(3p- W;é (

_1
- P73 14

(v p canrjt b‘ nef;,atlve)

9
I
22( “Since, gle\T‘nes are parallel.
5-5 10
S d 424 32 5

\. J
d i} = diameter of the circle

_ Radius of circle = 1

> _ .
. I Area of circle = nr® = = sq unit

www.examrace.com

23. Let point (x1, y1) be on the line 3x + 4y = 5.



3xy+4y; =5 . (i)
Also, (x1 - 1)* + (y1 - 2)° = (X1 — 3)* + (y1 - 4)°
= X1+ VY1-2X1-4y; + 5
= X% + y?1-6X1 - 8Yy1+ 25 .. (i)
= 4xy + 4y, =20 L . (iii) (‘
On solving Egs. (i) and (i), we get, x; = 15, y1 = -1Q » - '/.}

AN

< *'_l
lfx (

24. The point of intersection of lines

2x -3y + A =0.
Since, it passes through (-2, 1).

2(-2) - 3(1) + =%l(
1( -

= =7 'J
Requwed 4|2e is2x-3y+7=0

¢ 1e
25. Given %Jation &
ﬂ""ﬁxz - 10Xy 12y’ + 5x + Ay -3 =0

|

Here a—! h=-5Db=12,g =

a h g
or palr of I|nes h b f =0
c

f=2c=-3
2

N

2 -5 5/2
= =5 12 A/2 =0
5/3 A/2 -3
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/12
= 2 -3-= +5 15-2

5 =54

+2 32 _30 =0
2 2
- —72——+75—2—“—2—“—75=0
4 4
14
= A2+ 254 +144=0 .f‘
=  A+9 A+16 =0 V"'/.}
= A=-9 w A <16 -!' ] r
vy
r

26. Given, X° - 2Xy - Xy + 2y° =
= (x-2y)(x-y)=0

= X =2y, X=Y

Also, x+y+1=0
On solving Egs. (i) and (xz‘we get ‘

2 1 1
A —-3,—3 B —E,—QAC

1

Area ofAQBC‘é % AJ

“' 1 11
’ _26_1

27. ven pajof lines are x% - 3xy + 2y> =0

1
3
_1

NII—‘NIN

nd x‘_ 3xy + 2y? + x-2=0
> (x- - y) =
o (x-2y) (x-y)=0
And (x-2y+2)(x-y-1)=0

= Xx-2y=0,x-y=0and x-2y + 2 =0, www.examrace.com



Xx-y-1=0

Since, thelines x -2y =0, x-2y+2=0andx-y=0,x-vYy -
1 = 0 are parallel.

Also, angle between x - 2y = 0 and x - y = 0 is not 90°.

It is a parallelogram. ) ‘ﬂ
)
nyY, e\ t}
28. In A OAC, ¢' Ur
0C2 =22+ 42 = 20 1 ¥
. . . C "1 -\ r
Required equation of circle is ™ ( 1
),

- &2 . xjj

2+ 4x + 8y =0
C1

29. f, Lét centre’ of circle be C(-g, - f), then equation of circle passing
rough ofigin be
24 y? +2,gx + 2fy =0

f‘r Distance, d =|-g-3| =g+ 3
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&
N
D> oW
1"
- \a”

| ( cod- -
« O > !'U |
N
\ X=3 ( ’1:
- \’

In A ABC, (BC) = AC? + BA?

= g+ Ff=(g+3)?%+2? “ 4

= gz+f2=gz+6g+‘&+4 ‘
- -

= f2=6g+13u . (

Hence, requweq Ecus isy® 4+ 6x =13
1 ’\

0 and x2 + y? - 4x +

Given c{ées ar@l +y -2X + 8y + 13
o by +1

(Here ’ =(1,-4), C = (2, -3),
n= 1+16—13 =2

and = 4+9—-11= 2
w,d—C1C2— 2—-12+ —-3+42= 2
2_ a2 .2 —
COS@—d L 24-2_=_i_
2T1T2 2X2X 2 2

= 0 = 135° WWW.examrace.com



31. Let the required equation of circle be x* + y? + 2gx + 2fy = 0.

Since, the above circle cuts the given circles orthogonally.

2 (-3g) + 2f(0) = 8 > 2g = -
And -2g - 2f=-7
= 2f=+7+2=2
3 3

Required equation of circle is

"-
x2+y2—§x+23—9y=0 L ‘

Or 3x2+3y?-8x+29y =0

33. Given,

A
x%y? = c* ‘\( (
= V@ -y)=qr e’ ¢
= y*-aly*+c*™=0

5
Letyi + vy2 +".§a‘h§l v4 are the roots.

4y, DS
V11V2+}’ +ysa=0

<% __f

V)
3{ Given, 4x P = 5and 2x% - 3y? = 12

9 v 2

SV I’*” —3y? =12
25+8y2+30y _ 2 _

g L7 s 3yc =12

o
=F 15y2—-30y+71=0

__ 30+ 900-—4260
30

=

www.examrace.com



—3360
30

2
=12

4x-5
3

Also, 2x% -3

- 10x%2 — 40x+61=0

40+ T600-2X 10 X 61 ‘Q
- *= 2x10 -( )
_ 40+ =840 .\f. '/.}
20 r ! r
=24 240 - g/
=T T2 <34 ‘(
_ o 2%
Point are 4 2 +—=22 1 4 =338 qand ( r
20 TP s
B %% 4 T30
20 30

Mid point of AB is (2, 1).

£
<@
35. cos 2a + cos 2p + coa\2¥_+ sin® a + sin® B + sin’y
= (cos? a - si.nua) + (cos? B - sin’p)
-h.(_(}&z y - sin®y) + sin®a + sin® B + sin’y
N

= stz +) §652 B+ cos’y =1

g
'5'1"__{' -
3 We know that image (x, y, z) of a point (x1, y1, z1) in a plane ax
+by+czfrd=20is

X—Xy Y=y Z-Zy

¢ v
» 4 —_
a b c
_ =2 axi1+by,+cz;+d
e / aZ+b2+c2

ﬁefe, point is (3, 2, 1) and planeis 2x - y + 3z = 7.

x-3 y—-2 z-1
2 3

www.examrace.com



-223-2+431-7

22412432
x—-3 -2 z—1
= ==X=="= 20
2 -1 3

' 4
x+5 X+3 3 X+3 ( .
37 limew 227 = lime,, 1+ 2 " -/.}
3 x+3 r ' “r
3 X+2 Txi2 - ]
= limy 1+m - ‘( 4 ’
% "l FAS (
3 ) &
_ ellm,(_,(,c,B i—-'é =e3 1 P , 1

38, Given, f(x) = 2zpme, Xz 0 ¢

Y

Now, limf x = lim ﬂ{ﬂ( 2 - form ¢
x—0 x—>0 JY

2cosx—2cos2x W
x—02 cosx—xsm:& {

= lim ——-(1’\’

x—0 2 1=
Slnce, is contlnuous atx=0
v

¢ j

Applylng componendo and dividendo, we get

1+x _ 1+ y + 1—

y
1—x 1+ 5 -1- 3 www.examrace.com



1-x 2y
- _ 1-x 2
y= 1+x

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

dy _ -214x2%2 1-x - 1-x2.2 1+x

dx 1+x 4

1-x 1+x -—-2-2x-2+2x
1+x 2

_ 4x-1
x-13

40. Given, % atan™! x + blog ﬂ

On integrating both sides, we

atan™! x + blog —1

; 75
=2 x2—1 T x? l«i
N i-

= atan™lx+ b 1Bg —
‘i x+1
log “’—\ 1 x

,2

9 v
-, 4
41. |[Given, Y = easin' x
differentiating w.r.t. x, we get
d
_ yasin"lx 1
y,=e a—

— 2 —
el 1 1—x*=ay WWW.examrace.com



= 1—x% y? = a%y?

Again, differentiating w.r.t. x, we get
(1 - x*)2y1y2 - 2xy1? = a% 2yy

= (1-x%)y2-xy1-ay=0

' 4
Using Leibnitz's rule, ( b
(1 - X%)¥n+2 + "Ciyns 1 (-2X)+ "C2 yn(-2) A" '/. }
-XYni1 — "C1yn —ayn = 0 ,,_r o F

- (1 - X*)Yns2 + Xyns1(-2n - 1)
+ ya[-n(n-1) - n-a’

= (1- x)yns2 - (2n + 1)xyn

42. Given, f(x) = x> + ax? + bx + ¢, a2 < $b. Y,
On differentiating w.r.t. &e get r
F(x) = 3% + t:jxj (

Put  F() = 0.4 é

= 3x? +2

}23:}: 45;— 12b —2a+2 a2-3b

'«t , . 2x3

( Since, a? 13,

e .+ X has an imaginary value.

Cence nj extreme value of x exist.

43, Le!'1= 2SN 2% ox gy

1-cos2x

2-2sin xcosx x
= — . € dx
2sin“x www.examrace.com



= cosec? xe* dx— cotxe* dx
= —cotxe*— —cotx e* dx

— cotxe* dx+c¢

= — cotxe* +c¢
1 1 ‘(
¥4 T -
44. Letl = Py dx = T dx ( <
1+1+ tan2 % - / }
2 A\ ’
p secxg r J br
023 dx - }
1+tan’ <14 \
X 1 2 X -l '\-. (
Puttan5=t = 5 sec” — dx ‘ 1,.
’ )
o 2dt o
I'= o T2 = ~1

$

Putx+y =z = 1 + 2% '
) i f

E—1 = sin z-tan z—1

. dy _ . _ y
45, leen,a—smx+y tan‘x+y 1 (—.

dx
-

= D gL Nax

sip2z ‘f
Put sinQ-:Jtz c%sz dz =dt
Y S S
( 5 2 X—c C= Xx—¢C

L 4

C x+)vsec x+y =c¢

46. G?\'En, y = a sin (bt - ¢cx)

= —COSPCZ=X—C
.

Comparing the given equation with general wave equation

= 3 Sin 2nt 21X www.examrace.com
y= T A



47.

27 2
weget b=2, c==

metre L

(a) Dimensions of% _ metre L

metre L

(b) Dimensions of bt = 2?”.1: = %

(c) Dimensions of cx = 2. x = — (':
. . b 27, 2nx A} - /1J
(d) Dimensionsof-==/= = 3/T= LT : 4
c T! 2 r _ r"
Thus, option (d) has dimensions. 1 e\ ¥ '
-

Let time taken by the body to fa
Thent, + 2t' =t,

tr—ty
T e

t' =

=&

rom“oint Cto B is t’.

www.examrace.com



_ 2t+ bty
- 2

2

Maximum height attained

1
Hmax=EgT2 1

_1 ta+ty 2 - ]

2 4 td

\ A

1 2 e 5\ r

= Hmax = E g. t]_ + tz m % ( "..
1 P \ )1
48. Momentum, p=m.vV \
¢

> X
"«_1_*
( -
v v 1
»Kinetic engrgy, KE =7 mv?
. P _ 1 2
—Em mZz an
>
- KEcp? = i= constant

Hence, the graph between KE and p? will be linear as shown
below www.examrace.com



| )
€
: » X - /
pE—> : r‘ { p |
Now, Kinetic energy KE = % mv? - }
_:\ C
The velocity component at point P _1 3 (
vy = (u sin a - gt)
and Vx = U COS 0
Resultant velocity at point P, £

V=1Vy] + Vgl ‘( ‘

= usinf — gt ]H {osel f

v = um&92+ usin® — gt 2
1’\
= ‘u 52 *6+ u? sin? 0 + g2?t? — 2ugtsing

. =4 4,2 2 2 242 _
& ? cos? 6 +sin? 6 + g2t? — 2ugt sin 6

( KE = = m j\gztz — 2ugtsin®
v _y

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

nce, the graph between KE and t

"r

www.examrace.com



| e
t —» _\;"{.}

Now, in case of height - /

ST
KE = - Zm(v?) \.1 ‘ ("1} 4
and V2 = (u? - 2gy) | ° '
.. KE= % m(u® - 2gy) \
KE = - mgy + > mu’ y
4 (
Intercept on y-axis =i Ti
[ ' (
A
A
% mu? | \~mg = tan ©
= AN
o' Ax

www.examrace.com



49,

(

=3 }ncreas% J\er Py =

b, e
KE| o’
1
.(‘
——-——‘—*“"—_— .‘/.'/.}

X—» r ‘-r

KE « x°. Thus graph between KE and x will be 'pgraboﬂ‘c'

% 4 l N
. ) 51
Power of motor initially = Pg
Let, rate of flow of motor = (x}
: _ work _ mgy .
Since, power, P, = prevalili y.
4 f
= mg Z— » (
t ‘ :
¢ ¢

=2 =__” = _rate of flow of water

t
Jx ................ (i)
If rate of: Iow(of)\?'ater is increased by n times, ie, (nx).

mgy’

¥y
— mg "
=mgn.x = e (i)
= nmgx
?ratlo of power
Py, _ nmgx
Pg - mgx
pp_1T P: Pp=n:1 www.examrace.com
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50.

Mass of the first body m; = 5 kg, for elastic collision e = 1.

UE:D ( <
Suppose initially body m; moves with velocity v é‘ter co/élon
velocity becomes — . s ,
10
1 P

Let after collision velocity of M block becomef (W). r
r "l
By conservation of momentum ) ) 1
miUu; + MU = M1vy + V>

or 5u+M><0=5><1"—0+ Vs

or 5u = E + Mv> ,‘{ .......... l/(l)
Since, vy - Vo = - e(Htéz) V.,
= _v, = — u""

10
Or —+u fii"\

11u

E_ )

11u

(’ Substltutlf alue of v, in Eqg. (i) from Eq. (ii). we get

11
} B M 10
10
_9X10
T 2x11
Or M=

—+M—
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51.

A
P |
¢
.\_,-'- /Q}
X -r( J-r
> g
m— 4ms - ‘i: 5\ r

N S

Let third mass particle (2 m) moy®es making an@_le 8 with X-axis.

The horizontal component of yelocity 2 m mass particle = u
cos 0 and vertical component £ u sirj 6

From conservation of linear momentufn in Y*direction

MiU; + MaUz = ml‘i‘g maVva r

or 0=mx4+3.|;gcose) (

or -4=2u cgie

or -2 =u @;’\ (i)

Again, @p Iymg’law of conservation of linear momentum in y-
«; _direction?

0—P6+2m(usm0)
—g = usind
gq -3Ju sino0 (i)

uaring Eqgs. (i) and (ii) and adding, we get

(4) + (9) u? cos® 0 + u’sin® o

2 2 P2
u (COS 0+ sin O) www.examrace.com



or 13 =12

or u= 13 ms?!

52. Maximum height attained by a projectile

h= 2P (i) (;
L]

- |
V.
Velocity of body = half the escape velocity r r
v=12 |
2
_ 29R
Or =—
or 2= 2

_ gR%*/R
" 3gR/2

_R |
Or h=3 -t.{ - f'\.
53«4 The disﬂl‘ cement of particle, executing SHM is

o,
( y = 5fsin 4t+§ ............. . (i)

:Vélocity of particle

dy f__ 5d _. z

= o sin 4t + 3
" = 5 z
r = cos 4t +§

T
= 20cos 4t + 3
WWW.examrace.com



Velocity at t = E

T
= = 20cos 4x -+ =
dt =T 4 3

Or u = 20 cos T+§

Now, putting value of T in Eq. (ii), we get

u=120cos ~+=
2 3

_ ﬂ
—2g—2><10 Z
=-><2><103>3A 3 %

= 10" 3>¢1¥)d\x3

1(# ‘
jE = omj( 1
QA

54.', Free body diagram of the two blocks are

7

"r

= —20 X 3 . |
2
\ Fd
=-10x 3
The kinetic energy of particle,
KE= 2 mu? V...
¢
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T AT
Brass Steel
T : - ‘(
€.
_ 2 g ¢ V| . '/t}
T - F
249 §
‘ 1 )\ r
Given, i—l—a, O—p, 1’ ’1
2 T2 \
Let Young’s modulus of steel isff1 amd of brass is Ya.
Y, = E—A‘; ............... (i)
lez '/ .
And Y, = m ‘( ( ................ (II)
Diving Eq. (i) by Eq.'gl)£we get (
20
__‘ 111
Y 1 lz‘@lz
vi Fl.Az.'!i‘Z
Or i e (iii)

?wﬁorcé ons

T =

I'CE on

| wire from free body diagram
1 = (2g9) newton
rass wire from free body diagram

T' =T + 29 = (49) newton

w puttmg the value of Fy, F, in Eq. (iii), we get

Yz

wrd

2 "
Ty

Al
Al

17
49 ' L'
www.examrace.com



-1 1 Az
Or c=35 7 -a 2,
Al1 a
Or A_lz 2b%¢
55. Initially area of soap bubble A; = 4xr? < 14
.
Under isothermal condition radius becomes 2 r, Y .(/ }
- L
Then, area A; = 4n(2r)? f ' r
- |
_ 2 -
= 4n. 4r <14 y©v
5 c\ . 1 N (
= 16nr ‘ p
1 Y

Increase in surface area

AA
Energy spent "‘
W=TxAA
B
a =T. 24n r?

or

‘hﬂ-
. s 4
]
N
oY
|
—
_‘I\J
—

d
w“-.__f .
J\
56. Let now ra’!iu of big drop is R.
* Then 2R3 = Ix m.8
) R =2r

\ ere r is radius of small drops. Now, terminal velocity of drop
in fquid.

N

r
p—0o g

n www.examrace.com



where 1 is coefficient of viscosity and p is density of drop o is
density of liquid.

Terminal speed drop is 6 cm st

N

r

6 = %x —p-og e (i)
1
Let terminal velocity becomes v' after coalesce, then ( b
2 -9 }

v = % R; p—ocg  a r\,! (i€ »

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

6 _ 55 708 i

v %% p-oc g 1 # ) 1

6 r?
Or v 2rz

Or v =24 cms™?

£
“®{ !
57. Time period ofoscillat%é_- | {
_o, 1
T=27 g%
daT 1d‘1’\
= ?ja‘r %
& _As, .%—i. adt ]
( 4
=3 £ =’% dt

‘ =i29x10-7x 30 — 20
( =45 x107°
» fl Loss in time = 4.5 x 10°® x 0.5
=225x1075s

www.examrace.com



58. The volume of the metal at 30°C is

loss of weight

V3o =

specific gravityxg

= B9 _ 1333¢m3
1.5xg

Similarly, volume of metal at 40°C is ‘&
v, = 20-278 ..(. *
40 ™ 425xg A ¥, A )

= 14.40 cm? f '

NOW, V40=V30 1+}’t2_t1 «

Or }/:M ‘1

Vao tz—ty ", )

_ 14.40-1333
" 13.33 40-30

= 8.03 x 1073/°C p
Coefficient of Iinea\e(pansion T'Tﬂé metal is

_y_ 803x1073 %
a=3= ﬁ“
~2.6x10°3/°C
<14
4 )\
4 Qe
59. A—->B—> € - D Ais clockwise process.

*"h..f)uring A , pressure is constant and B —» C, process follows p
o ;, it me T is constant.

. . Dlring process C — D, both p and V changes and process D — A
Cllows p}— which means T is constant:

www.examrace.com



60.

Jw

A B
RN
”\(% E‘“‘x
p \\
1
- < g ¥
N « ( <
K\\q*_?f _\{v’ " /t}
D ‘!' | 1 4
g
>V - : 5\ (
{ (¢
’ )__

Hence, from above data it is dear thaf equivalent cyclic process

IS ) ﬁ/
A B
Mo
p| A ?
__p..T

 d

rom firs)law of thermodynamics
> F Q=AU+ W
or AU =Q-W

www.examrace.com

AU; =Q; - Wy = 6000 - 2500 = 3500 ]



AUz = Q1 = W2 = - 5500 + 1000 = - 4500 J
AUz = Q3 - W3 = -3000 + 1200 = -1800 ]
AUs = Q4-W4s=3500-x=0

For cyclic process AU = 0

3500 - 4500 - 1800 + 3500 -x =0 (

: 4
<

or x=700] _\f"/-}
¥

Efficiency, n = 222 % 100 ....r A

input

-«
Wy +Wo+ Wa+ W, 5 )
= 2727 37 %100 L
Q1+ Q4 1
2500-1000—1200+700 \ » ’_
= X 100 1
6000+3500

1000
= —x 100
9500

n =10.5% Y4
b (
61. From first law of thehho ynamics
Q =:AAL{‘:E:¥¥
For cylinder A(pref:'sure remains constant

Work doneby a system

. r W = % 442 — 400 =§Rx42

or W = 63R

www.examrace.com



But AU = 0, for cylinder A
Q=0+ 63R
Q = 63R

For cylinder B volume is constant,
W=20

and Q =uC, AT

For mono atomic gas
Cy=>R
Q=1x % RAT

As heat given to both cylinder j

63R =~ R AT
AT = 42K *(
‘ I p
T
62. According to the figlure
A\
H = Hy -"H';‘\

’ (s
3KA 0-T % .KA T-50 KA T-0
B ! l
'(—' ' 300)ir= 2T - 100 + T

. = 6T =’400

T=Jﬂ°c
3

63. ner go from A —» B with velocity (u) let the apparent
frequency of sound from source A by listener

www.examrace.com



64.

680 Hz 680 Hz

1

24
¢ en 5 £
Al {

F

340—
or n =680 “
34040

- |
The apparent frequency of sound from sourqe Biby listeher

n'=n = 680

V—Vg 340-0
But listener hear 10 beats per r‘
340+ u 340—-u
Or 680 el 680 220

Or 2340+u—340+u{10

< —25ms 1(_'
&

-

h-
" v+vq 340+u 1 P

Beats per se@or:d‘;when both the wires vibrate simultaneously.
L

n11n2L$1’
il MR T

21 21 m
r L I 600=6
21 4
> =
F X T_66 (i)
21 m

Given that fundamental frequency W eXamTaCe.Com



65.

=600 . (ii)

Rl

2t

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

1 1
2l_m _ 606
% % 600 ‘(1(
. |
or T= 101 ,\;"/J
¢ r
T’ - _1
- X PN (
Or T =T 1.02 % € e
o DAY
Increase in tension
AT =Tx 1.02-T
= 0.02T
V4
Hence, A T' = 0.02 4\( (
4 y
T8
4 2
p ¢ | M}Wﬁ“ﬁ
- / _
- D
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Fringe width p =%

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

The position of fringe at pz is

Given, g= £

4 r

=)
I
~ o
-
™
™

i _ nid -0 )
4d d ‘\( B
1 c\ 3 'll'\ (
or Tl=z 1 ‘ 1:-’
! - )
11_ az {
I, a?
4

Or 11:12 =16:1

L
29 (
66. Position fringe from c@®pthal maxima y
J 3 {
="
.
Given, n &t
B 1$£1D ]
e) === . (i)
<% % . :
(*" or second‘se\urce
’}’2 =% . (i)
¢ v
P 1041 D
. n_b"a_
; 311__ 24
’r 2 A

67. Interference phenomenon takes place between two wdWEsEHRTEFE-com



have equal frequency and propagate in same direction.
Hence, y1 = a sin (ot + ¢)1
y3 = a' sin (ot + ¢2)

will give rise to interference as the two waves have same
frequency o. ‘(
L

.w;('/-}

68. The two lenses of an achromatic doublet should ha\p,f.sum bft'he
product of their powers and dispersive power equatto Zero.
<4 Y
\ ( 1 ~% r
69. Ratio of magnetic moments of t ™ .nets'(ﬂequal size when
in sum and difference position i (

Ma _ TE+T? _ vZ+v}
Mg Ti-T2 vZ-v3

12 12 Y4

-5 o 7
T N

400+ 225
T 400 - 225

= Mj:Mp = %7\
- ( 11
)

704 I’.eng'th‘f)Jmagne‘t =10cm = 10 x 10?% m,

r=15\;10‘2m
> . )

www.examrace.com



<« 5 cm-»<<5cm-»
OP= 225—25= 200cm

Since, at the neutral point, magneti

equal to By W@
Y
H™ 4z’ op2+ Abf /7

—4 _ 2 M
0.4x10™" = {O "75 200X10~%+ 25x10~4 3/2

i
0.4x10~* {
10

N
X %fﬁ'xlO“‘ 3/2 =M
o¥ 3 . dn—6 3/2
. 0.4 %X 10 225 =M
F
’ =1354A—-m

a9 _

(

&

-

T
71. |Charge d9nsity of long wire
A = é C—m
r _
And r=18x10"2%m

-

crﬁeid(ﬁue to the magnet is

4
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From Gauss theorem

Eds= 21
&0
E ds=21
)
r Ex2ml =2
(0] ar = ‘
_q _ ql % )
or E= 27eorl ZﬁsoFJ
-
AX2 AX2

27megT X2, kﬂgor

J(X 1&9 gx 2 X ox10-2
% 2 N = 0.33 x 101
J
= ’ 0t NCT

72. [Potential

t P due to (+q) charge

I \-,m

1 q
47r50 z—a

'iV1

o

www.examrace.com



’
Potential at P due to (-q) charge - :(\ '(
% = -
vV, = — 4 \1 ‘ : 1'
2 4mey "zZ+a » ' ’

Total potential at P due to (AB)felectric d
V=Vi+V

1 q 1 q
4ney z—a 4#‘(a r' y
q z—a—z+a‘ ",

=47reo z—a :TJ '. ' (

2qa
= = 4 gy zA—@?
E&(‘l 5\‘
] I ) 1,
73. d, B y
<% .
CN
> )’
g,‘" '
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100 V™

Internal resistance of voltmeterfis R

Therefore effective resistance pcrossiB and C, R' is given by

1 _1, 1 _50+R
R R ' 50  SOR ‘( r"/
r _ 50R _
Or R'= —— 'q ‘ y
According to Ohm'stlaw
A
V' = IR* 15\
or 224y L%" V
3 " 504+R
kY 'Jj ?
o © 100 50+R
v =]

Now, totalfresistance of circuit
w

T R4 504 OR
50+R
2500+100R

R =
50 +R

o>
NoW, V" = IR”

100 50+R 2500+100R

= 100 = —

3 50R 50+R www.examrace.com




or 150R = 2500 + 100R
or 50R = 2500
or R = 50 kQ

1
74. Resistance of potentiometer wire (&
Or R = 2.5p - g |
AX10 14 y?
5 . <3 r
Potential V' I x R’ % ( '}
_| 250 TN N,
AX10 1

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

L
n_  pXl
R = 11xA ‘( ‘
"o_ 17 ‘ .
Vv IR ' (
And V=V’ -
Ix2.5p="7 ‘ﬁ}\l

AX10 XA \

~‘¥jr ,%}=‘=§.\7’5
o

75..

;. ¢ )
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1 uF 100
100 pH L VLA

_’”’W“‘—* [ A
hi h g v b

()
h
-
< i
Impedance, Z= X,~X,2+ Rz  ° (
aN |
1 2
Or Z= oL~— + R
oC

Inductive reactance

4
Capacitance reactancey ( :
) .

1
X=_=_EL
C™ wc~ 7010%%x1x10-6

X, = oL =70 x 10° x 100 x 10(6.-46

'y

As X&j XL
“* _-Hence, c 5ﬂjt\behave like as R - C circuit.

7

i,,the wire which is looped double let radius becomes r

www.examrace.com



e

- }
14 Y
-
Then, Z=2rxr LY ‘1'} r
l 1 » .' ’1
or —= r
4
7 Hp 1.27arX2
B = 47 r?
1
r _ Hg I'E'Z /
Or B =i I ‘( r"
or =l Q;J w (i
—_— 4”.' 2 e LR )
Wy 1.1 i3
Now, B¢(=1%. L,Z R=— (iii)

' <
Dividinhg‘j] (ii) By‘ Eq. (iii) we get

d, Hol.li672

r o, 4 12
}: tg ILar?
’ ar 2

v v ’

= 0Or B _ 4

B
r B’ = 4B
-O‘ 4
r
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O

——-L - —— ) \(
Magnetic field due to long wire at O point A "(2. )

B; = ';i,’r % upward direciton ,_,_r ' . r
Magnetic field due to loop at O point i} 5\_ ‘(

B, =% =% N . )1

B, = %% in upward diregtion

Hence, resultant magnetic field at cehffre O

B =B+ B> 4\( Y
PO

14
- !
78. Work fUﬂCtiOl’(Wo’!‘ 3.31 x 10719 ]
Fa

Waveleﬂg h of i:}c‘ldent radiation

-.;__! .y =}’\/Q%O % 1071° m

E=Wo+ KE
v v _
- ccordiD to Einstein equation)

¥ = 3.31/% 10*° + KE

- -19 6.62x10"34x3x108
= - . X
FoKE=-3.31x 107" + =223

_ 6.62X3 _
-3.31 x 107 +===x 10 19
www.examrace.com

(-3.31 x 1.324 x 3) x 107%°



= (3.972 - 3.31) x 10 = 0.662 x 107%° ]

0.662 x 10719
= E =—_1 =0.41 eV
1.6x10719

79. From Einstein's equation ‘(
E=W,+ % my? r <

i \(! /0}

2E-Wo _ ' r

m

or A charged particle placed in umfgrm mag}e;f{leld p(perlence
a force

mv
or evB = -

or r=2 r-*/
eB ‘(
2 E-Wg 4 (
or r= T.}J J
- 2m E-w
1;\

Nz e_

S L1
r 91

81. In circuit A, both (p-n) junction diode act as forwamdvwbéasingee.com



Hence, current flows in circuit A.

Total resistance R is given by

1 1 1
R- 3T
1 2
Or E=Z - ‘(
Or R =2Q ..(. .
nyY. /t}
According to Ohm's law r{ r
V = IR -0 o/
or 8=1Ipx2 \ ( "":.
or In=4A o )_1

dio@e i§ reverse biased. Hence,
iode §s forward biased so current,

In circuit B, lower p-n-junctio
no current will flow but upper
can flow through it

¥4
V = IgR ‘( (
or 8=Izx4 " | “ (
'
or IB=2A
5
“15\

. ¢
After impﬁct the Lullet and block move together and come's to

Eest aft@rjcovering a distance of 40 m.
J N -

r

By conservation of momentum,

miUs + MUz = M1vVy + Mava

www.examrace.com



or 0.02 x 250+ 0.23 x 0=0.02v + 0.23 v
5+ 0=v(0.25)
500

v =20ms"
25

Now, by conservation of energy

» ‘Q
I my? = '
> Mv? = 4R.d -f) |
1 "!’ n ’
or -x0.25x400 =p x 0.25 x 9.8 x 40 ( 1 4
200 - 'lj
= H = S8xa0 0.51 < : ( Y
- “\

83. Let after the time (t) the positigh of A ig (0, va t) and position of
B = (vst, 10). Distance betwe

?___.f . ‘\

y=J 0-vgt2 + vat—102

- y2 2 (21)? + (2t -10)?
r y?#£1 =4t + 4t> + 100 - 40t

:-'; I'=8t2+ 100 - 40 t

Now, % (16t - 40) = 0

www.examrace.com
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84.

As  Ll=.16= (-ve)
dt?

Hence, [ will be minimum.

In this process potential energy of the metre stick will be

converted into rotational kinetic energy. ( <
1)
ick = mat ) ™ ’
PE of metre stick = > ; /;,'
Because its centre of gravity lies at the middle of the ;od..
14 ’
Rotational kinetic energy E = - I “od 2\ F

< \1{,‘. ( ' ‘r'.
B"'-—-hh - y |

T SCG y irn-’

32

( By the lawfof conservation of energy

85.

. J \
I =mom nﬁi: inertia of metre stick about point 4 = %
7

-

l 1
mg E —51602——— —

solving, we get vg =  3gl
r

Given, r = 0.4 m,

-

a=8rads?

www.examrace.com



m=4kg,1=?

Torque, T = 1Ia

<8 Ve
% "15\_ (
1 W |
mgr + I. a " - 3
or 4x10x04=1x38
= I=18—6=2kg—m2
or I=2kg-m? .‘( (""/
«f -
T8 (
CHEMISTRY ‘{

(1 -\
865 Given: 3! 4\)‘{— 218 kI/mol
( ie; 3 HZ’» AH = 218 kJ/mol

?of sz 2H: AH = 436 kJ/mol

=238 _104.3 kcal/mol

4.18

, 104.3 kcal/mol energy is absorbed for breaking one mole
of H-H. bonds. Hence, H-H bond energy is 104.3 kcal/mol.

www.examrace.com
87. In Wacker process, alkene is oxidised into aldehyde.



1 pdcl, cuct CH3CHO
CH, = CH, + = > —HZO B

Since on ozonolysis, only alkenes produce aldehydes, 'A' must be
an alkene. To decide the structure of alkene that undergoes
ozonolysis, bring the products together in such a way that 0
atoms are face to face and, replace O by double (=) bond.{l;ljus,

. « .9/ |
H4C CH,
>c =0+ 0 =c<
H H
‘B‘-’ . iB?
Replacement of | H3C> C—cC CH,
O by double bond | o <H
'cA'J
Therefore, alkyne must B8 & r"

CH,—C=C—CH, — S
(alkyne) Lindlar’s catalyst

H.C _CH
o=
H H

¢A?

88. 2 — 2NaF + sz T +H,0
e structure of ‘A’ (OF,) is as

www.examrace.com



89.

<%

¢

90.

Y.,

O
AN

103.2

o bonds made by O = 2
Lone pairs of electrons on O = 2 E |
No. of orbitals used by O for hybridisation 4 » ¥ /. }
_ _,_r

=2+2=4 ¢

3 \[ A

Hybridisation of O in OF> = sp - r

\1\ (

Due to repulsion between" twofAond paifs of electrons its shape
gets distorted. Therefore, thg bo ngle in the molecule is

103°.

To decide the struct é‘alkene tl"at undergoes " ozonolysis,
bring the products Aor in such @ way that O atoms are face
to face, and replacg,@ by double (=) bond. Thus,

H,C CH,
>C =0+0 ——C< -

acetaldehyde acetone
Replacement 3C ¢ <1:CH3'
of O by double bond > _C
‘ 2—methy_l-2-butene
ol

Structure of XeO3
www.examrace.com



- Xe
N

= 3pu - dn pi bonds. (‘(
C 4
Structure of XeO4 -V |
'\(‘ 'Y
. \ ‘-’d

0 -0 o)
/ e e\

Xe TN !,1
i~ A

= 4 pn - dn bonds. 9§ r"
<f
)

91. From de-Broglie's mquation

RS-L
2. hZ
= ‘q%mzvz))
« ) -
(:> mvzlﬁq
® vy KE = = mv?
-
L K _ Ay 2 5 2
Tre- u "3
K1: K2=25 9
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92. Paramagnetic property depends upon the number of unpaired
electrons. Higher the number of unpaired electrons, higher the
paramagnetic property will be.

Cu?" = [Ar] 3d°, no. of unpaired electrons = 1

v?* = [Ar] 3d3, no. of unpaired electrons = 3

1\
Cr** = [Ar] 3d%, no. of unpaired electrons = 4 ( ‘: .
Mn?" = [Ar] 3d°, no. of unpaired electrons = 5 \J ” /' ]
Hence, correct order is - - ' - F
Cu** < V' < Cr*t < Mn?? r

93. 1 mol = 6.023 x 10°3 atoms

KE of 1 mol = 6.023 x 10%] )
("‘/

or KE of 6.023 x 1023 atoms
= 602 5104

'&ozsxw*
KE of 1atomes =3

< ic10x10g

- ( hd"  6.626x10734x3x108
hv — 4 =
Jenrgy = 5 600x10-9
~J' '
<% __J —

. 1%( 10-—19j
( Minimum {m unt of energy required to remove an electron from

» the metal Jon (ie, Threshold energy)

¥ = ? KE
=3.313 x 10 -1.0 x 10°%

T o=2313 %101

94. The thermosphere is the fourth layer of the earth's atm W%S’E) Tere oM



and is located above the mesosphere. The air is thin in the
thermosphere. The earth's thermosphere also includes the
region of the atmosphere, called the ionosphere. The ionosphere
is the region of the atmosphere that is filled with charged
particles such as OF, NO'. The high temperature in the
thermosphere can cause molecules to ionize.

1\

{

(

95. Sulphuric anhydride is SOz and its structure is as folbws / !

€ r

O <14 N 4';_'
| ? . ¢ ’1
=S , )
0/ \O
= 30, 1 pn, 2 pn- dn bonds!are pfegent.
L
“®{
96. < ' r
Y

Cu/HCI
.. Gatterrnann + N2
( reaction
‘!‘ o
o )
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I’{ P—H bond

H,PO, = H—0O—P-—0—H}

P |
€.
O \{.“' /t}
I o "
— P—OH "N o)
: H\ i-}f\ r

two P—H bonds

98. From the definition of dlwimomentr'
n=8 X d‘( y
where, & = maghitude of electric charge
dc.=‘cﬁstance between particles (here bond length)
& or, . J 5Hc1 J"HCI
(“"" / dHCI
.03x1.6
. . ’ 13x038_331
Y.,

99, %Ch + 4:'220 — H4Si04 + 4HCI

> A
H48i0.4 SiO> + 2H>0
1000°¢
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100. % of Cd in CdCl, = 2= x 100
= 60%
Therefore, % of Cl; in CdCIl; = 100 - 60 = 40%
40% part (Cl2) has atomic weight

. ‘ﬁ
=2 x 35.5=71.0 € <
60% part (Cd) has atomic weight Y /‘

71.0x60 .-r . I r

- ®

40 - } ;\ fr_
= 106.5 \ \ )
1 ] W
a\

101. 2Al + 2NaOH + 2H>0 — 2NaAl®> + BH>
sodiunm met minate
Sodiummetaaluminate, formed ‘é)luble in water and

changes into the comple &I(HZO)Z( H)4]", in which coordination
number of Al is 6. I

1 {
102. Average kineticlengrgy per molecule

__lk'p ! ‘{
F ". z

~Or
z?
8314-
6.023 x 1023

= 621 x10721 JK~1 molecule™?

103. guﬂeroxides are the species having an O - O bond and O in ana
oxidation state of —% (Superoxide ion is O72). Usually these are

formed by active metals such as KOz, RbO; and CSO\A%NWF&E rQ?e com
salts of larger anions (like 07), lattice energy increases in a



group. Since, lattice energy is the driving force for the formation
of an ionic compound and its stability, the stability of the
superoxides from 'K' to 'Cs' also increases.

104. Perhydrol means 30% solution of H>0,.
H>0, decomposes as
2H>0, —» 2H>0 + O> / ]

Volume strength of 30% H,O> solution is 100 cha-t esms 1 mL
of this solution on decomposition gives 100 mﬂ‘ éxyge r

SO, + 2 o - \ ( 1
1L ~L 1
2L 1L L

Since, 100 mL of oxygen‘is obtained ?»‘/

=1 mL of H>0> <
1000 mL of oMen will be obtalned by

= — x 1000 mL of H50>

100 (1 Y
=10 mL Oqfﬂzoz
4 J' ‘-I

'ts

-

dCya

1(6 Buffercap Ci ;3—dH,
D

ﬁere, diA = no. of moles of acid added per litre

dpn &= change in pH.
__ moles of acetic acid
> dCHA B volume
_012/60 _ 1

~ 250/1000 125

_ 1125 1 www.examrace.com
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106.

107.

y

(A) Felspar (orthoclase) (KAISi3Og)
It is used in the manufacture of porcelain.

(B) Asbestos {CaMgs(SiO3)4}

It is used for fireproof sheets, cloths etc. '4"':
(C) Pyrargyrite (Ruby silver) (AgsSbSs) v _/. "
It is an ore of silver. ,,( , F
(D) Diaspore (Al,03. H,0) < :_L ‘r‘
It is an ore of aluminium. "*_ 5 ( a\
First ionisation energy increases in. riod. Thus, the first IE of

the elements of the second period s Id be as follows

Be<B<N<O 4y f '

But in practice, the ef@ndents do notfollow the above order. The
first IE of these elemdnts is

B<Bes<Q<N

The lower, IE b Bﬁhan that of Be is because in B (1s?, 2s? 2p?),
electron i$ to belremoved from 2p which is easy while in Be (1s?,
2s?), elegtron is'to be removed from 25 which is difficult. The
low IE of O\tkgn that of N is because of the half-filled 2 p orbitals
in N (1s?, ’sz p).

-

W

' CH; CHO
108. \C'H?, CH, 0)—I+Cl2 —2HCl X3
> o s, CCls CHO
Acetaldehyde —=% Y
—3HCl
chloral

www.examrace.com



1009.

CH4COO~_ A
L. g >Ca: c O>-CH3COCH3

CH,COI0 aCO,
l e e e e ) " \
Red P

Il CH,CO0H — 6HI —=4% cH.cH, + 31,
+ 2H,0

CH.COIOH| , p.o.. CH,CO
1. A, Zaw0, T8 >o + H,0

CH,COOH| CH,CO

l l/

£
110. C = 85.71% ="5"= 1(‘* %= ‘

714-
4

H=1429% = #_:‘14.29; 12 _%

EmpiricaI:f(‘;‘r{nMa = CH>
And, empjrica -fgr’r’r‘lula weight = 12 + 2 =14

4 Again, thélecular formula weight

£
( =2 jmour density

v v =214 =28
( n =@-}2
14
. Molecular formula = CH, , = C;H,
"r

www.examrace.com



CH,=CH, + HOCl — CH,—CH,—Cl
(A) i
OH
(B)

<24

+ KCN -EtOH, /

CH,—CH,—CN =% CH,—CH,—COOH

| |

OH - OH
(9

| l/
4 r“'f

111. Tripeptides are ami’p; éids polymérs in which three individual
amino acid units, ealled residues, are linked together by amide
bonds. ok 4
In these,_anf_am"ﬁe group "from one residue forms an amide
bond witli the earboxyl group of a second residue, the amino
group s’fjthe second forms an amide bond with the carboxyl

( =group of thesthird.
Therefore, glycine (NH,-CH; - COOH),

r

www.examrace.com



alanine (CH3——(IZH-—COOH} and phenyl alanine

NH,
CH.—CH,—CHCOOH can be linked in six
o

NH,

-

L

’ y
/ |
- ‘ I
different ways. r r

- J g |
r

112. A codon is a specific sequence ofsthree a‘djaqent bases on a
strand of DNA or RNA that provideés gehetic code information for
a particular amino acid. \

L I
- "‘.

113. Dopamine is produced in several dreasof the brain. If the
amount of dopamine inchgases in thf'l'a?ain, the patient may be
affected with Parkins%:' disease. The IUPAC name of dopamine
is 2-(3, 4- d|hydrox¥ﬁ yl) ethylamine and its structure is as
follows:

CH,CH,NH>

OH

\‘ OH

-

F
114. Freezing point of a substance is the temperature at which the
solid and the liquid forms" of the substance are in equilibrium."

If a non-volatile solute is added to the solvent, there i§“HeTEHEEe-coMm



in vapour pressure of the solution and thus the freezing point of
the solution is less than that of pure solvent. It is called
depression in freezing point.

115.

P
M/, ¢ H—NC + AgCl
{ |
N-linked to ethyl carbon

EtOH/

C,He—Cl + AgCN FOH/, o

L & ’_‘ ? [
116. For the given cell,
AglAg'| AgCll ci®|Clp, Pt ¥ o
The cell reactions are as ﬁqws 1
‘ .
At anode: U (
Ag ‘ { Ag" + e
At cathode
A‘gé + € ', —> Ag(s) + cr
( Net cell r actlon
- Ag() - Ag" + cr
( AGfeaction = 24G°p — 2AG°g
- = 78-129 — -109
r

+58 kJ / mol

(o] —_ (o]
AG = -nFE WWW.examrace.com



58 x 103 ] = -1 x 96500 x E°y

—58x1000
E° —
96500

cell —
= —0.6V

‘.
< a8
117. Crotonaldehyde is produced by the aldol condens#om. of
acetaldehyde- T I
. r L
- -~ g

Ty i

CH,— C2=Q° + J—C—CHO — - NaOH

(nucloeo hilic,
acetaldehyde }]{ ¥ ditiog)
acetaldehyde
l '_/
i
CH;—C—C—CHO —>—> CHyCH==CHCHO

| ~H0 crotonaldehyde
OH H (elimination)

aldol
@ . Y% |

-

P,
118.1 BaCl, + ZJaOH — Ba(OH), + 2NaCl
> P:n Ba OH :’r AmBact, ¥ 2Am Naci
280 x 107 + 2 x 248 x 10~
a-r -2 x 126 x 10
= (280 + 496 - 252) x 10™*
= 524 x 10™ Sm? mol™

www.examrace.com



MZ
No a3

119. Density, d=

where, Z = number of atoms in unit cell

dNo a3
M

7 =

8.92x6.023x1023x 362x10~10 *

63.55
= 4.0
Thus, metal has face centred unit cell. < }
DY
120. N, + 20, 22 NO, )
__ NO;?
Ky = N, 0, 2
2 L
or 100 = N’;’O;z _ ‘( ........... . (i)
Again, NO, = 1N, v}; (
_ Ny 1/2 fs)
K2 = —qok £
4 -\
Nz(“-z 21’ ............. . (i)
q .I.
& _éqgs. (i) ;ng, we get
100 >’K2 =
®
w0l K5 — or K== =01
121. r a first order reaction,
— 2303 4
t=——logio——;

Let initial amount of reactant is 100.

www.examrace.com



log_100

t1 _ %5075
= 100

t

2 log o025

** A remains constant

100
_1°g25 __ log4
R ﬂ log4/3
og g4/ ‘(
__logt ¢«
_log4—log3 - /}
A\ ’
__ 2x0.3010 r . r
"~ 2x0.3010-0.4771
- |
L]
ST
1 N (
_ Qobserved _ —12 __ _ <] ‘ L
122, a = Rebsemed . —r = 39 | $1
1000 r
123. Let me concentration or potassium agegfate is x.

£

From Henderson's equat&uk (—.
pH = pK, +log'ﬂ y

_ -5 x X50
lo%1§'x 1075 +log——

4.8 =4. (4"+ log 25 x
or J ; 25% ;_%.06
&8 J . ..
(_ ‘Nif = 1.148
- ’ = 0.045 M
¢ v

Y., r
124, \By 24 +§)~ B', we get

> I". Na,0 +S0; —Na,S0,;

AH = —2 % 146 + 2—59— 418

or AH

- 5805 ~ 581 kJ www.examrace.com



125. As,Ss is a negative sol. It is obvious that cations are effective in

141.

142.

143.

145.

coagulating negative sols. According to Hardy Schulze rule,

greater the valency of the coagulating ion, greater is its

coagulating power. Thus, out of the given, AICls (AI**) is most
effective for causing coagulation of As,Ss3 sol. 4
€.

V. - /1 |

REASONING r r

- |

J L
\ &
From problem figure (1) to (2), deuble f|gl{re 1s con\ﬁarted into
single figure and vice-versa. Also«figu ures chan e place in a set

order. Hence, answer figure (d) ill repl ce the sign?
'Nurse' receives instructions from ' or' z?d 'Follower' receives
instructions from 'Leader

4 - f
24 x 2 + 4 = 52, _,‘.i
52 x 2 + 4 =108,
108><2.+-4-f:25p
220><2|'-‘“4—444

“and so on‘" nce, number 112 is wrong and should be replaced

by 108.

-

>
144. kovnly I anlel ITI are implicit because in the relief camp the facilities

food, water and shelter are available.

4

It is clear that answer figure (b) completes the original figure,
which looks like as shown in the adjacent figuneww klemese.com



alternative (b) is the correct answer.

» ‘Q
¢
ny. b /Q}
¢ r
\( ‘r'
146. Clearly figure (x) is embedded u't erna(;v figure (b). The
portion which figure (x) occupi ._'i e alte;r!atlve figure has

been shown in the adjacent fi ce, the correct answer
figure is - (b), '

| Sy

o J} "‘1

147. Symbol earing on the faces of dice can be shown as given in

the figuref’%ﬂ& see from the figure that symbol o will appear on
the opposi’e ce symbol x.

¢.)
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= ﬁ =
« &
€.
2" _/.."
NG
E#f Y

<
148. Figure X is the first step in which ajcirculér piece 0'1: paper is
folded from upper to the lower h alo g the diameter. In figure
Y both the extreme ends of the figure X have been folded to
form a triangle and then as diveniin figure Z, a cut has been
marked from the right side. Itfis clear that this cut will result into
two marks, one in the lower half and.@ne in the upper half of the
paper, when it will be unfolded. Answ 'gdre (b) represents the
correct design of the uﬁﬂo(ded papef:ﬁd hence, is the correct

answer. <

i
-

150. Converting a.Ip:hébets into mathematical symbols as- given
above, we gef " °

§< (¢
| 1§‘ 1274+ 5-6

'(' }ﬂmx%+5-6
N ’=18x3+5—6

-

" ) =54+5-6

\' =59 -6 =053

I-"I'epce, option (c) is the correct answer.

www.examrace.com



