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Engineering Entrance Exam Solved Paper 2009

MATHEMATICS
xeR: 32X—_21 € R Equals H 4
x>+ 4 x4+ 3x J( 2
(a) R-A{0} f f

(b) R - {OI 11 3}
(C) R - {OI -1, - 3} i . (
(d) R- 0,-1,-3,+ |

The number of subsets of {1, 2, 3, ....... ,/9} containing at least

one odd number is - ¥ {
( !
(a) 324 N ¢
V
(b) 396 "
() 496 .
- 1

(d) 512

T .

The coefficﬁeri't of x** in the expansion of (1 + x*)?(1 + x*?) (1 +
x**) is

(@) 12Cs.l

(b) ™Cs+2
(C)r Co+4
(d) C¢+6
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For | x | < 1, the constant term in the expansion ofx; is

(a) 2
(b) 1
(c) O :
(d)y - '

The roots of

(x-a)(x-a-1)+ (x-a 1)(x—a—2)+(x—a)(x a-2)=0,
a € R are always .

(a) Equal /
(b) Imaginary '
(c) real and distinct,

"y
(d) rational and equal

Let f(x) = x2'+ ax + b, where a, b e R. If f(x) = O has all its
roots imaginary, then the roots of f(x) + f' (x) + f' (x) = 0 are

(a) R.eé"'lﬁland distinct
(b) Imaginéry
(c) Equal

(d) Rational and equal

= 0is — 10,then the other roots are
www.examrace.com

If one of the roots of

“NN W
U1 X U1
W N



(a) 3,7

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

K
5

8. If X, y, z are all positive and are the pth, qth and rth terméiof a
geometric progression respectively, then the value of the
determinant '

1

logx p 1 ;i
oy g L@ )
(a) log xyz ;H '
() (p-1) (- 1)(r-1) V ,
(c) par 4 addd
(d) © .h?{’f |
1 -1 x=< .°
9. If 1 x 1 has po inverse, then" the real value of x is
x —-111
(a) 2" 4
SNONERN
(@ 0 /
(d) 1 |

\
\

10. The locus of z satisfying the inequality %ﬂ < 1,wherez =x +1iy,is

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



(b) x*-y*<1
(c) x2+y*>1

(d) 2x2+3y*<1

IF 1]
11. The period of sin * x + cos* x is Yl d
Ve : { f
(a) EY i
(®) 3 AN L
F
© % /
) i |
z / /
(d) 2 ‘ /
&
12 A - A=tan x— ta‘f’ise ual to
" cos x-2y ynq.l {Hy 2
(a) M
a 1-2 -
144 « . &
® 5
y;
() a7
i é
O ’
13. cos A cos i2A cos 4A ... cos 2" A equals
H, sinzn.A
(?) 2Msin A
' 2nsin2na
(b) sinA
2™ sin A
(c) WWW.examrace.com

sin 2 A



14.

15.

16.

(d)

sin A
2" sin2™ A

If 3 cos X = -2 sin X, then the general solution of sin® x - cos 2x

= 2- sin 2x is

(a) nm+ —1“§,neZ

(b) "2—”, neZ {

() 4n+1 g neZ

(d) 2n —1 mneZ

In a A ABC

at+b+c b+c-a c+a-b a+b-c ] |
ahZc equals

(a) cos’ A .4

(b) cos’B L ¢

(c) sin*A

(d) sin®B |

P is a poiht on the segment joining the feet of two vertical poles
of heights{a 'and b. The angles of elevation of the tops of the
poles from P are 45° each. Then, the square of the distance
between the tops of the poles is

(a)
(b)

(c)
(d)

a?+ b2
2

a’ + b’

2(a% + b?)

4 (az + bz) WWW.examrace.com



17.

18.

19.

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 ,
(c) 6 (
(d) 4

If mi;, m2, ms and my4 are respéctively the magnitudes of the
vectors

ai =2t-j+k,a=31-4 -4k, .'. y
az=1+j-kandas=-1+ 3 + &, /

then the correct orde_r_ﬂof:._-tni‘l, mz, M3 énd Ma iS
(a) m3<mi< mg <.'r§12

(b) m3< My < Mz < My

() mMmz<mg<mi<m:

(d) mz<msa<mz<m

The volume of the tetrahedron having the edges 1 + 25 -k, 1 +
+ k,1- + 2k as coterminous, is ; cubic unit. Then % equals

(a) 1
(b)y 2
(c) 3
(d) 4 WWW.examrace.com



20.

21.

22.

23.

If A and B are events of a random experiment such that P(AuUB)
= 3, P(4U B) = - and P(B) = :, then P(A) equals

(@ =
(b) = s
© = )
(d) 3

P

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 parameter p of X is

1 [
| F

(@ 3

(b) 1
o -

(d) =2

The areay(in square unit) of the circle which touches the lines 4x
+ 3y = 15,ﬁand 4x + 3y =5 is

(a) 4= |
(b) 3n!
(© 2=
(d). =

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



24.

25.

26.

2)and (3, 4) is

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

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

{f

The equation of the straight line perpendicular té the straight
line 3x, + 2y = 0 and passing through. the point of intersection
ofthelinesx +3y-1=0andx-2y +4 =0 is

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

2x-3y+1=0

2x-3y+3=0

2x-3y+5=0
2x-3y+7=0

B

The value of A with. |e | < 16 such that 2x* - 10xy + 12y® + 5x
+ 2y - 3 = 0 represénts a pair of straight lines, is

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

-10
-9
10

i

9

The area (in square unit) of the triangle formed by x +y +1 =0
and the pair of straight lines x* - 3xy + 2y? = 0 is

@
(b)

(©)

7/12
5/12
1/12

www.examrace.com



(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
(b) Rhombus /
(c) Parallelogram f

(d) Rectangle but not a square

L
& #
28. The equations of the circle wh.i’éh pass through the origin and

makes intercepts of Iengths|’4 and 8 on the x and y-axes
respectively are "

f

(a) xX*+y’+£4x£8y=0 ‘f}
(b) x2+y>+2x+dy =0 T
< A
() x*+y>+8x+t16y=0
(d x*+y*xx+y=0
29. The locus of jceane of a circle which passes through the origin
and cuts off a length of 4 unit from the line x = 3 is

(@) y>4#6x=0

(b) v +j|f6x"'.= 13
(c) y? +_'6x =10
(d) x? + 6y

\

13

30. The point (3, - 4) lies on both the circles x2 + y2 - 2x + 8y + 13
= 0 and x> + y*> - 4x + 6y + 11 = 0 Then, the angle between the

circles is - WWW.examrace.com



(a) 60

(b) tan -
-1 3

(c) tan S

(d) 135°

—

’

31. The equation of the circle which passes through the origin fand
cuts orthogonally each of the circles x* + y? - 6x +8 = 0
and x> + y?-2x -2y =Tis p

(a) 3x2+3y2-8x-13y=of4' p

(b) 3x®+3y?-8x+29y=0 | |
(c) 3x2+3y?+8x+29y =0 \{j

(d) 3x2+3y2—8x—29¥=0 f
& |
T
32. The number of normals drawn to the parabola y? = 4x from the
point (1, 0) is

(@) 0 '
(b) 1

(© 2

(d) 3 f

33. |If the circle x* + y* = a® intersects the hyperbola xy = c? in four
Lp_oints (xi, yi), fori =1, 2, 3 and 4, then y; + y> + y3 + y4 equals

0

U

(a)
(b) ¢

(c) a
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34.

35.

36.

(d) c*

The mid point of the chord 4x - 3y = 5 of the hyperbola 2x? - 3y?
-12is

(a) O,— ;

(b) 21 {
© o0 |

d) .2

i

If a line in the space makes angle a, p and y with the coordinate
axes, then | J

cos 2a + cos 2B + cos 2y + sin? a + sin”.p 7+ sin’ y equals

b
-

(a) -1
(b) © P
(o) 1

(d) 2

i
[
]

The image'of the point (3, 2, 1) in the plane 2x-y+3z =7 is
@ (1,2 3)

() (2,3, 1)

©r (3,2, 1)
) (2,1,3)
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37.

38.

39.

40.

lim,_,, 5 equals
(a) e

(b) €’

(c) &3

(d)y €

If f: R > R is defined by

2sin x—-sin2x ifx#0

S if x = 0

continuous at O is

fx = , then the» value "of a so that f is

(a) 2 1 i
(b) 1 '
(0 -1 |
(d) 0
SN
X = = = —is egual to
4

(a) x+142

4x—1’f*.'
(b) 1+x3;

x-1,
© =3
| 4
(@) 5

-1 1 .
= =_—=a-2bisequalto
x+1 x*-1

d _
— atan 1 x+blog
WWW.examrace.com



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

41, y =& X (1 - x?) yoio - (20 + 1) Xyns1 is equal to
(a) -(n*+ ady, |
(b) (n-ady,
(© (n*+a%) yn
(d) ~(n?-a?) ys |

42. The function f(x) = x> + ax® + bx + ¢, a2 <Ab has

B ]

-

(a) one maximum y@lq-_é
l._ {‘

(b) one minimum Value

(¢) no extreme value

(d) one ma>'<imt._1m and one minimum value

" il
2—-sin2x
434

‘e* dx is equal to

(@) -e‘cotx+c

1-cos2x

(b) e*cotx+c
"(Ic) 2e* cotx + ¢

(d)' -2e*cotx + ¢

44, "—1_ dxis equal to

0 1+sinx www.examrace.com



(@) 1

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

i
5

45. The solution of the differential equation % =sin x+y tan x 'ﬂ'ﬁy -
J P

lis

(@) cosec(x+y)+tan(x+y)=x+cC

(b) x+cosec(x+y)=c B, (
(¢) x+tan(x+y)=c f |

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

J?" & .‘I

(
“‘n_;-
V

Physics

46. When a wave traverses a medium the displacement of a particle
located at x at-a.time is given by y = a sin (bt - cx), where a,
band are constants of the wave, which of the following is a
quantity with dimensions?

gy -2
(b) bt ?
(e) cx .I
(@ =2

r

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)



48.

(a) g ta—tq z

(b) g ti+ty ?

(C) gttty 2

(d) g ta—ty ?

F i
1

A particle is projected up from a point at an angle 6.with the
horizontal direction. At any time t, if P is the linear momentum, y
is the vertical displacement, x is horizontal d'i_splacement, the
graph among the following which does not represent the
variation of kinetic energy KE of/the particle is

(A) KE ‘ |
V_rlf

® KE\\\/
—» ¢

www.examrace.com



©) KE
— X £
I E
: T ; . - \ f|i'
by K& V Ad

(a) graph (A)
(b) graph (B) -
(c) graph (C)
(d) - grdbh (D)

f

49. =~ A motor of power Po is used to deliver water at a certain rate
through al given horizontal pipe. To increase the rate of flow of
\water through the same pipe n times, the power of the motor is
increased to P;. The ratio of P; to Pg is

(a) 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 velocity.
Then the mass of the second body is

(a) 4.09 kg £
(b) 0.5 kg ‘ f
(c) 5Kkg . '
(d) 5.09 kg ¥ ‘)_ \ N

./ |

51. A particle of mass 4 m explodés |nt ree pieces, of masses m,
m and 2 m. The equal masses move ;ang X-axis and Y-axis with
velocities 4 ms™ and 6 ms™ respectively. The magnitude of the
velocity of the heavier mass is (

p
. <
(a) 17 ms™ )

(b) 2 13 ms™

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

(@), 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+ g .

If T is the time period and the mass of the particle is i-g,_the

kinetic energy of the particle when ¢ =§ is given by -f;
(a) 0.4 . f o)

(b) 0.513 -

(c) 31 / | ‘,:I \ Y

(d) 0.3] [ \ |

If the ratio of lengths, radii and Young:is“modulus of steel and
brass wires shown in thé‘ﬁgure are fé, band c respectively, the
ratio between' the _in‘urggse in lengths of brass and steel wires
would be i

"f Steel

b%a
nt(a) 5
A bc
by 2=
() 2%

2c

www.examrace.com



55.

56.

57.

(d) :

247TTr?

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) 3xaTr y
(b) 6aTr '
(c) 12 =Tr?

(d) 247 Tr?

Eight spherical rain drops of/ the same mass and radius are
falling down with a terminal speed of 6 cm sl. If they coalesce
to form one big drop, what will be the terminal speed of bigger
drop? (Neglect the buoyapcy of the aigy ="

(a) 1.5cm-s’t

(b) 6cm -st

._{‘_

(c) 24 cm-st
(d) 32-cm-st

A clock“pendulum made of invar has a period of 0.5 s, at 20°C.
If the clock'is used in a climate where the temperature averages
to 30°C, héw'much time does the clock lose in each oscillation?

(For invar, a = 9 x 107 /°C, g = constant)

(a) 2.25 x 10°s

(b) 2.5x10"7s
() 5x107s
(d) 1.125 x 10°s

www.examrace.com



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 1.25,x 10°
kg-m™3. The coefficient of linear expansion of metal is

"
(a) 1.3 x 1073/°C > g
(b) 5.2 x 1073/°C '
(c) 2.6 x 1073/°C

(d) 0.26 x 1073/°C N ﬁ'

the p- V diagram given below:

!

59. An ideal gas is subjected to a cyclic ??Eess ABCD as depicted in

rd

_}.V

Which of t?hé"- following curves represents the equivalent cyclic
process?

www.examrace.com



A B
(c) p| A
C
D
i T

www.examrace.com



60.

A_ B
(d v| A Y
-
D ¢ ‘
—>T '

An ideal gas is subjected to >_,cycli'_c__ protess’ involving four
thermodynamic states, the am__o‘Unts of theat (Q) and work (W)
involved in each of these states are

Q: = 6000 J, ’_?.u"
Q: = - 5500 J; ?
Qs = - 3000 J; T

Q4 = 35003 A

W, = 2500 J;.

W = -1000 3}

W3 = -1200 J;

Wy =x1.7

The ratio Iof the net work done by the gas to the total heat
absorbed by the gas is . The values of x and n respectively are

(a) 500; 7.5%

(b) 700; 10.5%

(c) 1000; 21%

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



61.

62.

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 of heat
energy is given to the gas in each cylinder. If the_rise in
temperature of the gas in A is 42 K, the rise in temperbtuce of
the gas in B is {

-

f

(a) 21K

(b) 35K 1.
, & o

(c) 42K f,.f 2

(d) 70K / |

Three rods of same dimensional have'lthern"fal conductivity 3 K, 2
K and K. They are arranged as shownlin the figure below

a I !

-~ ,50°C -

Noec

i

Then, the gen%'perature of the junction in steady state is

200 o,
(a) Tf

100
".__(I?) = C
(S 75°C
(d) Zec

3
www.examrace.com



63.

64.

65.

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* {

(c) 3.0ms* P
(d) 3.5 ms? ’ :

Two identical piano wires have a_ fundamental frequency of 600
cycle per second when kept u‘hder the same tension. What
fractional increase in the tension of one wires will lead to the
occurrence of 6 beats per Seconi when both wires vibrate

simultaneously? 1‘,;*
(a) 0.01 . o
(b) 0.02 qkﬁf !

¥
(c) 0.03 5
(d) 0.04

In the “Young's double slit experiment, the intensities at two
points P; and P, on the screen are respectively Iy and I, If Py is
located at?the centre of a bright fringe and P, is located at a
distance equal to a quarter of fringe width from

. I .
P,, then 2 lis
I

(@ 2
(b) :
(c) 4

www.examrace.com



66.

67.

68.

(d) 16

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 i 5"

maximum is at a distance of y, from its central maximum,« " The
y1

ratio " is /
(@) 2

(b) 22

© =

(d) 2= |

Four light sources pro__g_luc;g the foIIowilng four waves:
() yi=a’sin (ot or)

(i) y2=a’sin 2wt

(i) ys = a' Sin (ot + 62)

(iv) y4q=a'sin (3 ot + ¢)

-

Super Position of which two waves give rise to interference?
(a) (i) and (ii)
(b) (i) and (iii)

(c) (i) and (iii)

@) (i) and (iv)

The two lenses of an achromatic doublet should have

www.examrace.com



69.

70.

(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 r
¥
£
Two bar magnets A and B are placed one over the lother and are
allowed to Vibrate in a vibration magnetometer. They make 20
oscillations per minute when the similar poles of A and B are on
the same side, while they make 15 oscillations 'Per minute when
their opposite poles lie on the same side. If My and Mg are the
magnetic' moments of A and Bfand if Ma > Mg, the ratio of Mj
and Mg is

. F
(a) 4:3 ‘ﬁy
(b) 25:7 Y m
(c) 7:5 < t:.i' '
(d) 25:16 A\

A bar magnét isi’'10 cm long is kept with its north (N)-pole
pointing north. A neutral point is formed at a distance of 15 cm
from each pole:

Given the IfloFizontaI component of earth's field is 0.4 Gauss, the
pole strength of the magnet is

(@) 9Am
“._(t_;) 6.75 A-m
(tc)r 27 A-m
(d) 1.35A-m

www.examrace.com



71.

72.

73.

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 gg = 8.8 x 1071 C2Nm™)
(a) 0.33 x 10'* NC!

(b) 3 x 10 NC?

(c) 0.66 x 10'* NC!

(d) 1.32 x 10 NC?

Two point charges -q and + q a"r"e located at point's (0, O, - a)
and, (0, 0, a) respectively. Thelelectric potential at a point (0, 9,
z), wherez > ais -

qa
(a) 4w ggz2
q L1
(b) 4 rega i
"y
©

47gy z2—a?

d) —L_—

47y z2+a?

In the adj’acent shown circuit, a voltmeter of internal resistance

i '\ 100
R, when caonnected across B an C reads = Vv

Neglecting the internal resistance of the battery, the value of R
is

www.examrace.com



74.

75.

100V 7

(a) 100 kO ¥

(b) 75 kQ

(c) 50kQ  ,
(d) 25kQ L

?._\ I

A cell in secondary circuit gives null deflection for 2.5 m length
of potentiometer having 10 m length of wire. If the length of the
potentiometer wire is increased by 1 m without changing the cell
in the primary, the position of the null point now is -

(a) 3.5m
(b) 3m,
(©) 2.75hm
(d) 2.0m

The following series L-C-R circuit, when driven by an emf source
of fangular frequency 70 kilo-radians per second, the circuit
effectively behaves like

www.examrace.com



100pH 1pF  10Q

e 0, ¢
/ £

(a) Purely resistive circuit
(b) Series R-L circuit

(c) Series R-C circuit P, >
(d) Series L-C circuit with R < 0

76. A wire of length [ is bent into a circular doop of radius R and
carries a current . The magnetic field at the centre of the loop is
B. The same wire is ngwfbent into a double loop of equal radii. If

both loops carry the Same current [ and it is in the same
direction, the magnetic field at the centre of the double loop will

be -

(a) zero | '.{
(b) Z‘Bd-.

(C) 4B “"3

(d) 8B |

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

www.examrace.com



76.

79.

F
(a) =& \ %y
2nR '1"
(b) et ‘ f
(c) ;T‘;‘nﬂ 1.
@ e A N

The work function of a certain metapj,é{ 3.31 x 10°!° 1. Then, the

maximum kinetic energy of photoeléctrpné emitted by incident
radiation of wavelength 5000 A is (

K
(Given, h = 6.62 x %6“33 J-s,
A
c=3x10mst. e=1.6 x 10" C)

(a) 248eV,
(b) 0.41ev {
(c) - 2.07ev
(d) o.silfe\i-

' | .
HA photon' of energy E ejects; a photoelectron from a metal

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

2m E—WO
(a) eB

www.examrace.com



80.

81.

(b) 2m E—W,;

2e E-W,
(© —0F
2m E-W,
(d) ———

Two radioactive materials X; and X, have decay constants” 10\
and A respectively. If initially they have the same number of
nuclei, then the ratio of the number of nuclei of X3 to that of Xz
will be 1/ e after a time

(@) (1/100)
(b) 1/(11%)
(c) 11/(1020)
(d) 1/(9%)

i |

" .
EY

Currents flowing in _f‘e'éi(':h of the following circuits A and B
respectively are

;ﬁ
8V 8V
(Circuit A) - . (Circuit B)
@y 1A 2A
(b) 2A 1A

www.examrace.com
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82.

83.

84.

(d) 2A 4A

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 dlstance of 40
m. The coefficient of sliding friction of the rough surface |sf(g

9.8 ms™)
f

(a) 0.75

(b) 0.61 b
() 0.51 AN %)
(d) 0.30 / |

Two persons A and B are located in X =Y p'iane at the points (O,
0) and (0, 10) respectlve’1y~ (The d|st!ances are measured in MKS
unit). At a time t —ao,ithey start moving simultaneously with
velocities v, = 2j msT} and v = 21ms~! respectively. The time
after which A arid B are at their closest distance is

(a) 2.5s Vol
by 4s(
(c) - 1s% .
@ 2 |

20 |

I
A rod of length [ is held vertically stationary with its lower end
located at a point P, on the horizontal plane. When the rod is

released to topple about P, the velocity of the upper end of the
rod with which it hits the ground is

~l0a |

(a)

www.examrace.com



85.

A wheel of radius 0.4 m can rotate freely about its axis as shown
in the figure. A string is wrapped over its rim and a mass of 4 kg
is hung. An angular acceleration of 8 rad—s'z_ is produced in it due

to the torque. Then, moment of inertia of the wheel is (g = 10
-2 .
ms™) -

(a) 2 kg-m?
(b) 1 kg-m?
(c) -4 kg-m?
(d) 8 kg-m? .4

CHEMISTRY

86.

87.

Given that A Hi(H) = 218 kJ/mol, express the H-H bond energy
in kcal/mol.

(a) 52.15
(b) 911
(c) 104

(@) 52153

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



88.

89.

90.

H, . A Ozonolysis,_
Lindlar’s catalyst : only

Alkyne

E Wacker CH:_;;_ =CH2

Process

(@) H3C-C=C-CHs
(b) HsC-CHz-C=CH
(c) H:C=CH-C=CH
(d) HC=C-CHz-C=CH

i

Fluorine reacts with dilute NaOH and forms a gaseous product A.
The bond angle in the molecule of Alis /

(a) 104°40'

(b) 1030 i |
(c) 107° i,

(d) 109°28’

One mole of alkene X on ozonolysis gave one mole of
acetaldeyde and one mole of acetone. The IUPAC name of X is

(@) 2-meéthyl-2-butene
(b) 2-methyl-1-butene

.(C) 2-butene

(d) 1-butene

The number of prn-dn 'pi' bonds present in XeOs V\?Nr\]/\gex%(rﬁrgc?e.com
molecules, respectively are



91.

92.

93.

(@) 3,4

(b) 4,2
(c) 2,3
(d) 3,2

i
5

The wavelengths of electron waves in two orbits is 3: 5-1‘;The

ratio of kinetic energy of electrons will be f
(a) 25:9
(b) 5:3 - S
& #
(c) 9:25 £ |
! |
(d) 3:5 / '

Which one of the followifigisets correttly represents the increase
in the paramagnetic pqo(pferty of the ions?

(a) Cu’* > Vv** 5 &t 5 Mn2t
(b) Cu®* <Cr’t < V?* < Mn**
(c) Cu’t< i/z" .k Cr®* < Mn?*
(d) V3%< Cu** < Cr?* < Mn?*

Electrons W ith a kinetic energy of 6.023 X 10* J/mol are evolved
from the surface of a metal, when it is exposed to radiation of
wavelength of 600 nm. The minimum amount of energy required
to remove an electron from the metal atom is

(a) 2.3125 x 10%19]
(by 3 x 10797
(c) 6.02 x 10?3

(d) 6.62 x 107 WWW.examrace.com



94.

95.

96.

97.

The

chemical entities present in thermosphere

atmosphere are

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

0*2, 0", NO*
O3

N2, Oz, CO2, H20
O3, 072, Oz

The type of bonds present in sulphuric‘anhydride are -

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

36 and three pn - dn _

36 one pn- pr and two pnl—dn |
2 and three pn- d=n

2c and two pn- dn 4

._{‘_

of

the

In Gattermann reaction, a diazonium group is replaced by X
using Y X and Y are -

(a)
(b)
(c)

(d)

X Y

C1e4 Cu/HCI
a® | |\  CuClyHCl
e ' CuCly/HCI
Cl, Cu>0/HCI

Which pair of oxyacids of phosphorus contains 'P-H' bonds?

(a)
(b)

H3PO4, H3PO3

www.examrace.com

H3PO3, H4P207



98.

99.

100.

(C) H3PO3, H3P02
(d) HsPO3, HPO3

Dipole moment of HCl = 1.03 D, HI = 0.38 D. Bond length of
HCI = 1.3 A and HI = 1.6 A. The ratio of fraction of electric
charge ,3, existing on each atom in HCl and HI is '

(a) 12:1
(b) 2.7:1
(c) 3.3:1
(d) 1:3.3

SiCl4 on hydrolysis forms 'X' and HC'l.‘_I.,-"Compound 'X' loses water
at 1000°C and gives 'Y'. Compounds X' and"'Y' respectively are

(a) H25iC|6, SiOz

W,

(b) H4SiO4, Si
(C) SiO,, Si
(d) H4SiOa4, "SiO;

1.5¢ of.-C_‘,dCIz was found to contain 0.9 g of Cd. Calculate the
atomic weight of Cd.

(@) 118
(b) 112
I((_:) 106.5
(d) 53.25

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

(@)  [AI(H20)4(OH)21*

(b)  [AI(H203) (OH)3]

(€)  [AI(Hz0)2 (OH)a] ¢
(d)  [AI(H20)6](OH)3 f 1

102. The average kinetic energy of one molecu-le of an ideal gas at
27°C and 1 atm pressure is ¥ i "

F &
'

(a) 900 cal K'* mol™ / ,'
J
(c) 336.7 JK'! molecule™ "ﬁr .
/

(b) 6.21 x 102! JK'! molecule™ ‘

(d) 3741.3IK!molt |
< )
L
¥
103. Assertion (A) K, Rb and Cs form superoxides. Reason (R) The
stability of the superoxides increases from 'K' to 'Cs' due to

decrease in lattice energy.
The correﬁ'ct answer is

(@) Bothy (A) and (R) are true and (R) is the correct
explanation of (A)

(b) Both (A) and (R) are true but (R) is not the correct
explanation of (A)
\

(¢) (A) is true but (R) is not true
(dY (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 of&exangase.com



to SO;5 gas?

(a) 10 mL

(b) 5mL

(c) 20 mL

(d) 30 mL e .

.,r".

r [
105. pH of a buffer solution decreases by 0.02 units when 0.12 g of
acetic acid is added to 250 mL of a buffer solution of acetic acid

and potassium acetate at 27°C. The buffer~capacity of the
e N L ‘

solution is . >
(a) 0.1 f{ |
(b) 10 [ ‘
(c) 1 "/{ _ 4
d) 0.4 W (
« [
.\i ¢ 4

106. Match the following.

The correct answer is
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(A) (B) (©) (D)
(@ IVv Vv I 1
() IVv VvV I 11
(c) Iv 1 I II
(d I Vv IV I

(
107. Which one of the following order is correct for the-first ionisation

energies of the elements?

(a) B<Be<N<O

(b) Be<B<N<O f.fi( *.'

(c) B<Be<O<N ;f ) _.-'I

(d) B<O<Be<N <f‘d‘
7 r' '

4
108. WhatareKandY in tB‘ééfolIowing reaction sequence?
L]

C2HsOH " X Cl, Y
(a) CyHsCl, iCH;f:Ho
(b) CH3CHO, CH3CO,H
() CH:!C{Q, CCIsCHO

(d) CHsCI, CCIsCHO

I
109. What are/AB C in the following reactions?

(D (CHsCO.),Ca " A

HI
(IT) CHsCOzH B
Red P

£

-

www.examrace.com



P4 010

(III) 2CH; CO; c

A B C
(a) CaHe CH3COCH35 (CH3CO),0 c
(b)  (CH3CO),;0 CaHs CH3COCH; | Vs
(c) CHsCOCH; C2Hs (CHsCO0),0 f
(d) CHsCOCH;5 (CH3CO),0 CoHs
AN

110. One per cent composition of an.-”grganic; compound A is, carbon:

85.71% and hydrogen 14.29%. -Its_." vapour density is 14.
Consider the following reaction sequ?:ﬂg’e
f —

Clz/H20 i KCN/ETOH

Identify C 5 q.i'
V

(@) CHs-CH -COzH
AN
“4 OH
(b) HO :fCHz ~ CH; - COzH
(c) HO -+ CH,- COxH

(d) CHs~ CH, - CO, H

\

111. I-io{/v many tripeptides can be prepared by linking the amino
acids glycine, alanine and phenyl alanine?

(a) One WWW.examrace.com



F
[

f

o

(o

carbohydrate

amino acid

[‘I’

carbohydrate protein
il "

-

otein
F

(b) Three

(c) Six

(d) Twelve
112.

'to be incorporated into a €. What are A, B,C?

A B

(a) 3 bases amino acid

(b) 3 acids

(c) 3 bases protein

(d) 3 bases amino acid
113.

CHoNHo -

(a)
OH
- OH

CH,CH;CH,NH,

(b)
OH
OH

(

A codon has a sequence of A, and specifies a particular B that is

’

Parkinson's disease is linked to abrfvgrmadl,'rties in the levels of
dopamine in the body. The structure Qf'dor'\amine is -

www.examrace.com



CH,CH,NH,

(©)
OH
OH /.
. | F
CHZ—C{HCOZH
NH, r :
(d) | y A
OH /

OH \ f

114. During the depress‘iogfr in freezirig point experiment, an
equilibrium is estab_IFshed between the molecules of -

(a) Liquid solvent and solid solvent
(b) Liquid sbluf? and solid solvent
(o) Liglél;id solute and solid solute
(d) Liqw}}d s_9|vent and solid solute

115. Consider ﬁhe following reaction,

EtOH/H,0

'C,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



(IIT) It has a nitrogen linked to ethyl carbon
(IV) It has a cyanide group

(a) 1V
(b) III
(c) 1I

(d) I ’ .{f.-

116. For the following cell reaction,
Ag | Ag” | AgCl | CI® | Cl, Pt
A Gi°/ (AgCl) = -109 K3/rddol
AG®/(CI9) = -129 kI/mol | 4
AG®/(Ag*) = 78 KI/mol

E° of the cell is < |
[

(a) -0.60V
(b) 0.60V.
(c) 6.0V |

(d) None of these

117. The synthesis of crotonaldehyde from acetaldehyde is an
example of ......... . reaction

(a) nucleophilic addition
(b) elimination
(c) electrophilic addition

(d) nucleophilic addition-elimination WWW.EXarmrace..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), in Sm?
mol? is -

(a) 52.4 x 10
(b) 524 x 10 '

(c) 402 x 10™

(d) 262 x 10™

119. The cubic unit cell of a metal (n’ﬁolar mass = 63.55 g mol?!) has
an edge length of 362 pm. '

Its density is 8.92g cm™ the type of unlt cell is
(a) Primitive Y PrY
(b) Face centred {5"

(c) Body centred '

(d) End centred

120. The equilibrium constant for the given reaction is 100.
Nz(di +1202(g) = 2NOz(9)
What is the equilibrium constant for the reaction given below?
NO2(g) = 2 N2(g) + O2(g)
() 10
(b) 1

(c) 041 WWW.examrace.com



(d) 0.01

121. 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 r

(b) 2.303 | /
(c) 4.8 ; i
(d) 0.477

L

& #
122. The concentration of an organig-onmpound in chloroform is 6.15
g per 100 mL of solution. A portion of this solution in a 5 cm

polarimeter' rube causes an o‘bservgd rotation of -1.2°. What is

the specific rotation of the compound?
(a) +12° .  aadd
(b) -3.9° ./ '
V
(c) -39° ’
(d) +61.5%

{

123. 20 mL ofi 0.1 M acetic acid is mixed with 50 mL of potassium
acetate. Kf of acetic acid = 1.8 x 10 at 27°C. Calculate

concentratlon'of potassium acetate if pH of the mixture is 4.8.
(a) 0.1 M

(b) O.OAIf M

©  04m

(d)r 0.02 M
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124. Calculate AH®° for the reaction,
Naz(s) + SO3(g) — NaxS04(g) given the following:
(A) Na(s) + H0(l) > NaOH(s) + 3 Ha(g)
AH® = —146K]
(B) NaxS04(S) + H2O(lI) » 2NaOH(s) + S03(g)
AH® = + 418 kJ
(C) 2Naz0(s) + 2Hz(g) — 4Na(s) + 2H,0(l)
AH® = + 259 KkJ '

(a) + 823K

(b) -581 kJ

(c) -435KI
(d)  +531 K] '

125. Which one of the felloWing is most effective in causing the
coagulation of an As;Ss sol?

(a) KCI
(b) AICI5
(c) MgSO4

(d) ~ KaFe(GN)s

REASONING

Directions (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
(c) Discretions
(d) Distinctions /
{
127. The bank clerk tried to ............. money from his friend's account.

(a) Empower y S|

(b) Embellish P\ |
(c) Embroil [
\/
(d) Embezzle { 4
A ' A
£ !
128. Eight scientists hav i‘a ....... the national awards for outstanding

contribution and dedication to the profession-
(a) Bestowed ©
(b) Picked |
(©) Bag;ged
(d) cOnfT?rred
.

Directions (Q. 129-131): In the following questions, some
\parts have been jumbled up. You are required to rearrange these
parts, which are labelled P, Q, R and S, to produce the correct
sentence.

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



130.

131.

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

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

PSRQ
SRQP
RQPS
SPRQ

In life, some rules are/(P), as in business/(Q), they seem almost
instinctive/(R), learnt so early that/(S)‘ ._

(a)
(b)
()
(d)

RSPQ
QPSR
RPSQ
QSPR

(

{
N ¢

Kapil, left in ant j'aeroplane/(P), after reading a sailing
magazine/(Q), had decided/(R), to build his own boat nine years

earlier/(S)

(a) PRQS
(b) - R'SIQP
(© RQES
(d) PSRQ

\

{

"Directions (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

—

{
133. GAUCHE I r
(a) Vain 'j_ : J

(b) Rich £ \ |
(c) Polished /] ;'I
(d) Tactless ; \ ,g‘
134. ACCOLADE qﬂ;“ r’
(a) Honour Vi

(b)  Appreciation
(c) Greeting
d) Gift
(d) Gi Y

f

Directiohls (Q. 135-137): In each of the following questions,
nchoose the alternative which is opposite in meaning to the word
given in capital letters.

r

135. REPRIMAND

www.examrace.com
(a) Reward



(b) Appreciate
(c) Encourage

(d) Praise

136. IMPERTINENT F
(a) Polite {
(b) Indifferent

(c) Unpleasant

(d) Stubborn A »
y |
137. EQUIVOCAL " j ,ﬁ‘
(a) Mistaken .
(b) Quaint < ; f
(c) Clear Ay

(d) Universal
Vol

. |

Directions (Q. 138-140): In each of the following questions, choose

the alternativef?/\(hich can be substituted for the given words/sentence.

|
138. Design made by putting together coloured pieces of glass or
stones - |
'-(:‘;1) Oleograph
(by Mosaic
(c) Tracery

www.examrace.com
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139. The doctrine that human soul passes from one body to another

at the time of death
(a) Metamorphosis
(b) Transition

(c) Transmigration

(d) Extrapolation

140. A style in which a writer makes a display of his Knowledge

(a) Pedantic
(b) Ornate
(c) Verbose

(d) Pompous

-

{ !
Directions (Q. 141): I E‘avch 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/words to the
right of the sign:: as between the two figures/words to the left of the

sign (::). Find the correct alternative.

.

141. ,5

()
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142.

143.

OING 1R

(a) ® o (@

Directions (Q. 142): In the following question, choﬁose; the
missing word or sign (?) on the basis of the relationship bet‘(/\{éen
the words given on the left/right hand side of the signs.

Doctor: Nurse:: ? : Follower ; {

(a) Worker £/ |
(b) Employer [
\ /
(c) Union (
(d) Leader “{ '

¢
tqtk )

One of the, numbers does not fit into the series.

Find the wror;,g namber
L [

1788, 892, 444, 220, 112, 52, 24

(@) 52
(b) 112 5
(© 220

[

(d) 444

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 grawvegkangee.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

145.

Assumptions:

L.

IT1.

ITI.

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

£
The relief camp has enough supplies to proyide food rand
water to the affected people in the area.

All  those whose houses are éybmerged " can Dbe
accommodated in the temporary shelters. (

Many more affected peg-ﬁﬂi; aré | yet to reach the relief
camp. /

Only I is implicit ‘1‘,;*

Only I and II are in:;RIicit ;. e
Only II is implicit t:.i' : '
Only II and I.H;éire implicit

Identify the Fniséing part of the figure and select it from the
given alternatives.

<y

4 ?

- x)
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(a) ) © @

£
146. Figure (x) is embedded in anyone of the four alternative figures.
Choose the alternative which contains figure (x).

() W

@ @ ®» @ @
"o

147. Which symfbol- will appear on the opposite surface to the symbol
X? |

= : A
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() ¥

(b) *'x’
(o) '+
(d -

148. The three figures marked X, Y, Z show the manner in which a
paper is folded step by step and then cut. From the answer
figures (a), (b), (¢), (d), select the one, showmg the unfolded
position of the Paper after the cut.

Q . ' _}:ii‘ji‘:_;,
DH® &

(a) N (b) (@ (d)

.r'l n
&
1

149. SERVANT:/QGPXYPR :: KING?

(a) MKPI
(b) IKLI
(E)- 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 12P4R 556 =7 ¢

(a) 64 ,r'r,
(b) 81 { '
(c) 53 :
(d) 24 AN N\

4

e

Answers www.examrace.com



MATHEMATICS

1. (©) 2. (o)

3. (b) 4. (d)

5. (c) 6. (b)

7. (a) 8. (d)

9. (d) 10. (c)
11. (d) 12. (b)
13. (a) 14. (¢
15. (c) 16. (c)
17. (a) 18. (a)
19. (a) 20. (¢)
21. (a) 22.(d)
23. (b) 24. (d)a [ )
25. (b) 26. (&)
27. (c) .28' (a)
29. (b) "30.1 (d)
31. (b)" ; 32. (b)
33.(a) { |\34.(b)
35. (C) .,r 36. (C)
37.(c) | |38.(d)
tl3_.9. (b) 40. (b)
a1 (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. (c)
62. (a) 63.(b) *
64. (b) 65. (cp':“ ¢
66. (a) 67. (c)
68. (d) (69: (b)
70.(d) | |71.(a)
72.(c) “- |73.(0)
74. () f '75. (c)
76.(c) | |77.(0)
78. (b) " | 7e. (d)
80. (d) 81. ()
82. () 83. (a)
84. (b) 85. (a)

—
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CHEMISTRY

86. (C) 87. (a)
88. (b) 89. (a)
90. (a) 91. (a)
92, (c) 93. (a)
94. (a) 95. (b)
96. (a) 97. (c)
98. (c) 99, (d)
100. (c) 101. (c)
102. (b) 10349’ ¥
104. (a) 105! (d)
106.(b) <« |107.(c)
108. (c) ' | 1o09. (c)
110. (b) 4 111. (c)
112.(d) | \ |113. (c)
114. (a) 'r 115. (b)
116. (a) | 117. (d)
i;s. (b) 119. (b)
120. () 121. (c)
122. (c) 123. (b)
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124. (b) 125. (b)

REASONING
126. (a) 127. (d)
128. (c) 129. (d)
130. (b) 131. (b)
132. (a) 133. (d)
134. (b) 135. (b)
136. (a) 137%@1“
138. (b) 139i (é)
140. (a) A41. (d)
142. (d) 143. (b)
144. (b). ilr 145. (b)

/146.(b) 4 . |147.(d)

148. (b) 149. (a)
150. (c) |

\
\

—
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Solutions

MATHEMATICS

2x-1
x3+ 4x243x

Let A= xeR:

Now, x> + 4x% + 3x x(x% + 4x + 3)

X(X+3) (x+ 1)
A=R-{0,-1,-3}

The total number of subsets of given._set is 2° = '512

Even numbers are {2, 4, 6, 8}._.-" J :

Case I When selecting only oné even number.
=%, =4 ./

Case II When selecting only two even 'm'm%bers
_ 4C2 _ 6 I < {Z'.I

Case III When selecfing only' three even numbers.
= %C3 =4

Case IV When se'.lecting only four even numbers = *C, = 1

Required number of ways

51:J2—(4+6+4+1)—1

= 496

[Here, we subtract 1 for due to the null set]

Now, (1 + x®)¥(1 + x'? + x** + x*%)

— [1 + 12C1(X2) + 12C2 (X2)3 + 12C3(X2)3
www.examrace.com
+ 12C4(X2)4 + 12(X2)5 + 12C6 (X2)6



F oo+ PC0A)P] x (1 + X2+ X+ X9

Coefficient of X24 = 12C6 + 12C12 +1

= 12C6+2
1 _ 1
x-12 x-2 -2 1-x 2 1-3
{f
-1 .
= -1 1-x-21-%
2
1 x
= -2 142+ ... 14 I+

Coefficient of constant tefm is —%.

Given,

Y |
%

(x-a)(x—a-1)+(x;_—{a‘.'-1)(x-a-2)+(x-a)(x-a-2)=o
Letx—a=t,then.tr
t(t-1) + (t-1)(t-2) +t(t-2) =0
= t2—t+lt2—'3t+2+t2—2t=0
= 3¥£6t+2=0

= t
123 23
3+ 3
= xX—a=
3
\ 3+ 3
=3 x=a+ 3

Hehce, x is real and distinct.

. 2 . . www.examrace.com
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(xX) +f (X)) +f"(x) =0
= x’+ax+b+2x+a+2=0

= x4+ (@+2)x+b+a+2=0

—a+2 + a+2%2-4 a+b+2
2

— at2 + a?-4b—4
- 2

Since, a’-4b <0

a’-4b-4<0
Hence, Eqg. (i) has imaginary roots.
3 5 x .
Given, 7 x 7 =04
x 5 3

3(3x-35) - 5(21 - 7x) + x(35-x*) =0
Ox £ 105 = 105 + 35x + 35x - x3 = 0
x> #79x + 210 =0

(x +110) (x - 3) (x -7) = O

U u v u

X =10, 3, 7

'L_et a and R be the first term and common ratio of a GP.

T, =aR"! =x

To=aR™ =y

www.examrace.com



10.

And T,=aR"'=z

= logx=1loga+ (p-1)IlogR
logy=1loga+(qg-1)logR

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

log x x 1 loga+ p—11logR p 1
logy y 1 = loga+ q—11ogR q 1
logz z 1 loga+ r—11logR r 1

loga p 1 p—1logR p 1
= loga q 1 + q—1 logR q. 1
loga r 1 r—11logR # 1~
1 p 1 p—=1 p=¥ 1
= loga 1 q 1 +1ogR g—-1 q-1 1
1 r 1 g /r—1 r—g 1
CZ—) CZ_C3'

= 0+ 0 =20 “(~ two columns are identical)

If matrixg has no inverse it means the value of determinant
should be.zero.

Sy
=
el at
Il
o

If we putx = 1, then column Ist and IIIrd are identical.

Hence, option (d) is correct.

Letz =x + iy WWW.examrace.com



11.

12.

13.

z+2i

Given, -
2Z+i

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

U

U

3x% + 3y? > 3

= xX+y’>1

Let f(x) = sin* x + cos* x

= (sin 2 x + cos® x)? - 2 sin? x cos*x

1— 1.2 sin 2x 2
4
1

= 1—>- 1—cosédx
4

3 cos 4x
=+
4 4

Period of f(x) =€ £

i

Now, tan (x - y) tan y

_sinx-y siny x 2
COS X—y COSy 2

a

by
COSs X—2y —COS X

cos x—-2y +_.(Z'.tI)S X

cosx

T cos x—2y
cos x

cos x—2y

. 1-4 : cosx
= ¥ Gwen,ﬂ, = —
1+4 cos x—2y

It is a standard result.

%

N[|a #

X2+ Yy +4+4y <4xP+4y* + 1+ 4y

www.examrace.com



cos A cos 2A cos 2° A ..... cos 2" A

__ sin2"A
T 2nginA

sin? X - cos 2x = 2 - sin 2X

= 1-cos®x-(2cos*x-1) =2 -2 sin x cos X

= -3 cos’x + 2sinxcosx =0 _
= cosx(2sinx-3cosx)=0 |

= cosx =0, (~v2sinx-3cosx=0)

= X = 2nn:|:§ V|

= x=(4n+1)7

We know that, 2s =a + Bt ¢

atb+c b+c—a c+a—b, Ja-;l-b—c
4b2C2 Vi

2s 2s—2a 2s-2b 2s-2c
4b2%c2

ss—a _| s-b, s—c
bc bc

www.examrace.com
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And in ABPC, tan 45° =% —PB=b

DE=a+bandCE=b—aﬁ;" »
In ADEC, DC?=DE?+EC® [

2(a% + b?) .

y :

f
N ¢

}-‘ F
Now, AB + 2AD + BC* 2DC
= AC + 24D 4 2DC

= AC+2(ACY cD)-2DC

(@ +b) + (b - a)? "é{;:

www.examrace.com



18.

19.

20.

= k=-6

Given, my =|a;| = 22+ -12+ 12= 6
my =laz| = 32+ —42+ F4Z= 56
ms=la;] = 12+ 12+ £12= 3

and my=las| = -12+ 32+ 12= 1L

3AC - 4DC
3(20C) - 4 (5 PC)
6 QC - 6 PC = 6(QC + CP)

k PQ =6 QP =-6PQ (given)

]

m3<m1<m4<m_§'u

- .| 4
L

Leta=1+2)-k,b=1+)+k

andc=1-j + Ak

Since, volume of tetrahedron = % [abc]

=

Given, P(AUB) =P(ANB) = —

i

i

, 4t 2 -1

s- 41t 1l 1
1 -1 4

4=1-4+5

A =1

7
10

Since, P(A~B) + P(ANn B) =§

www.examrace.com



21.

22

23.

-~ PANnB =1-L1=2=2
10 10

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

4 2 3
= 2=pa+i-2
5 5 10
_4

3
s

10

N

= P +

vilN

[$, W V)

3
+—=
10

s~

Here, n = 6
According to the question

6C, p2q* = 4-6 Cap“g?

N q? = 4p? i
= (1-p)* = 4p° |
= 3p*+2p-1=0 4 |
= (p+1) Gp-N)s0

1 .
f— p =;

(+ p cannot be negative)

" il

Since, given lines are parallel.

_ i5-5 _ 10

T aZ¥3z s

= d =12 = diameter of the circle
Radius of circle = 1

Area of circle = nr® = © sq unit

Let point (X1, y1) be on the line 3x + 4y = 5.

www.examrace.com



24.

25.

3xy +4y;y =5 . (i)
Also, (X1 - 1)% 4 (y1 = 2)% = (x1 = 3)% + (y1 - 4)?
= X1+ VY*1-2X1-4y; + 5

=X + Y’ -6X1 - 8Yy1+ 25 . (i)
= 4xy + 4y, =20 L . (iii)

On solving Egs. (i) and (ii), we get, x;y = 15, y1 = -10

The point of intersection of lines .
Xx+3y-1=0andX-2y+4 ='Q is (-'2, 1).

Let equation of line perpendicul,a'; to thelgiven line is
2x -3y + L = 0. 1/

Since, it passes through (-2, 1).
2(-2) - 3(1) + a =,0°

= A=7 i

Required lineis 2x -3y + 7 =0

Given equation is

2%° - 10x-3'4,_~,+ 12y + 5x + Ay -3 =0

Here,a=2,h=-5b=12,g=2f=%c=-3
| a h g
For pair of lines h b f =0
g f ¢
2 -5 5/2
= -5 12 A/2 =0
5/3 A/2 -3

www.examrace.com



26.

27.

2
—~ 2 —36—-% 45 15-34
4 4

+3 32_30 =0
2 2
2
— 72 Ey s B _BE g5y
2 4 4

= 2>+ 2514 +144=0

A+9 A+16 =0

y

= A=-9 v A <16

Given, X? - 2xy - xy + 2y’ = 0
= (x-2y)(x-y)=0

= X=2y,X=Y 1. ()
Also, X +y +1 =0 N ()

On solving Egs. (i) and (i_.fﬁ,“we get

g
2 1 1 1
A —=->=B —-=-=5C00,0
37 3 2’ .2
2 1
‘ 2 R |
; 1 4 3
Areaof NAABC= - _1 _1
(¢ 2
2 2
0 0
11 1 111
T 278 6 26 12
|

Given pair of lines are x* - 3xy + 2y> = 0

and x2<3xy+2y*+x-2=0

(x-2y) (x-y)=0
And (x-2y+2)(x-y-1)=0

= X-2y=0,x-y=0andx-2y+2=0,

www.examrace.com



x-y-1=0

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

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

It is a parallelogram.

28. In A OAC,
0C°=2°+4%°=20

Required equation of circle is

i

A 4
’{  C(x2,£4) 1
o |
14/
- 2 5 -

(x£2)2 £ (y+4)% =20
= X ¥y +4x+8y=0

29. Let centre of circle be C(-g, - f), then equation of circle passing
through origin be

x>+ y*+2,gx+2fy=0
. I Distance,d =|-g-3| =g+ 3

www.examrace.com



30.

4R
o)
(_g! _f) y
< 3
O
v Xx=3
In A ABC, (BC) = AC? + BA? [ | f:
= g2+ f=(g+3)?%+2? L AT

= g?+fP=g>+60+9+4
2 W@
= fe = 6g + 13 % i

Hence, required locus is y* + 6x = 13

Given circles are x*> + y° - 2x + 8y + 13
6y + 11 & 0.

F
Here, FCi =(1,-4),C= (2, -3),

= 'n= T¥16-13 =2

and "= F19-11= 2
N'OW,d=C1C2= 2—12+ —-34+42=
2_,2_.2 4
C055=d r1r2=242_=_i_

27'17'2 2X2X 2 2

= 0 = 135°

0 and X + y? - 4x +

www.examrace.com



31.

33.

34.

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 + g = ?

Required equation of circle is

x? + y2—§x+23—9y=0

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

Given,
x2y? = ¢t % ¢
=  y@-y)=¢" a{'
=  yi-ay’+ =ﬂ0
Let y;1 + y> + y3'and y4 are the roots.
Y1+Y2+Y;+Y4=0
Given, 4x 43y = 5 and 2 - 3y? = 12

5+3y 2
4

2 —3y2 =12

2549y2+30y

= 2 321

8
= 1592 — 30y +71=0
— 30+ 900-4260

30
www.examrace.com



—3360
30

=1+

Also, 2x%2 -3

= 10x%2 — 40x+61=0

40+ 1600—-4x10X61
= x =

2x10
__ 40+ =840 '
- 20
—840
20
. —840 —3360 .
Pointare 4 2+ 1+ and
20 30, =
—8420 —3360
B 2—,1-—
20 30

Mid point of AB is (2, 1). | /J
35. cos 2a + cos 2B + cos2y + sin® a + sin” B + sin’ y
Ls
= (cos® a - sin2'a) + (cos? B - sin’p)

+ (cos’y - sin®y) + sin® a + sin? B + sin’y

cos’a + €os’ B + cos’y =1

36 We know that image (X, vy, z) of a point (x1, y1, z1) in a plane ax
+by+czHd=0is

X—X1 | Y V1 __ 27729

a b c

_ —2 axi+by;+cz;+d
aZ+b2+c?

He're, pointis (3, 2, 1) and planeis 2x -y + 3z = 7.

x-3 _y-2 __z-1
2 T3

-1
www.examrace.com



37.

38.

39.

-223-2+431-7

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

= x=3y=2z=1

. X+5 x+3 . 3 x+3
llmx_m 12 = llmx_m 1+ iz
3 X+3
X+2 x4z
3
= lim 1+—
X—® x+2
3
1+2
limyg ;3 —% =e? r
=e X
»
|
. 2sinx-sin2x ifx# 0 ! |
Given, f(X) = —S=—,. '
’ ( ) 2X COS X "ifx=0
a b, f
" S
. . 2sinx-sin2x 0
Now, limf x = lim =22 222% = form
X0 X0 L_Zxcésx 0

i

2 cosx—2 cos 2x
x—0 2 cosx—xsinx

) 2-2 ;
= lim =0
x—0 2 1-0 1

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

fO % limfx

| x>0

|

= a=0
L. X 1-y
ven, — = —
G'_ e’1 1+ y

Applying componendo and dividendo, we get

1+x _ 1+ y+1-Yy
1-x 1+ y—-1-%

www.examrace.com
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41.

= —_— =
1-x 2y

1-x 2
= = —
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

4 x-1
x—-13

Given,ﬁ atan™ x+blog — #

On integrating both sides, we get

- x-1 |
atan™ x+ blog —
x+1
1 1 1 o ‘
== - adx
2 x2-1  x2+1 Ty
- r'x—1
= atan”lx+b log —
x+1
1 X1 1 -
=>log =— — = tan™! x
4 Xt1l o2
1 1
~  a=-1 p=1
4 2 3
: 1 1
a-th=-2-2 1 =2
| 2 4
; =1
Given, Y = easin " %

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

1 1

1—x2

y, = edsinx o

= y; 1—-x2=ay

www.examrace.com
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43.

= 1—x? y2 = a?y?
Again, differentiating w.r.t. x, we get

(1 - X3)2y1y2 — 2xyi? = a2 2yy,

Il
o

=  (1-x%yz - Xy; - a%y

Using Leibnitz's rule,

(1 - X*)Y¥n+2 + "Ciyns 1 (-2X)+ "Cz ya(-2)
-Xyn+1 — "C1yn —a’yn = 0

= (1 -X*)Yns2 + Xynt1(-2n - 1)
+ ya[-n(n - 1) - n - a’]= 0

= (1-X)yniz - (20 + Dxynh = (0 + 2°)yn

Given, f(x) = x> + ax®> + bx + ¢, a’ < 3b

On differentiating w.r_.F. x, we get |

F (x) = 3x% + Rax+ b
Put f'(x) = .0 .
= 3x*+2ax+b=0

—2a+ 4a%2-12b —2a+2 a2-3b
j— X = =
i 2x3 3

Since, a2 = 3b,
X has an imaginary value.
Hence; no extreme value of x exist.

2— sin 2x

Let ] = e* dx

1-cos2x

2-2sin xcosx
= Yz e* dx
2sin¢x

www.examrace.com



44,

45,

46.

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

— cotxe* dx+c

= — cotxe* +c¢
4 1
Let] = - dx = e dx
0 1+sinx 0 2tan3
1+ tanzg 7
z sec*Z
0 25 dx
1+tan-

Puttan§=t = % sec? g dx = dt

o 2dt _ 2
0 1+t2 14t ¢

Given,Z—Z =sinx+y tan x+y — 1

%

— dye 4
Putx+y =z :>1+dx_ﬂx
% _1 =sinztanz—1
dx
= =~ dz =, dx
sin<z [

Put sinz_= t= coszdz =dt

Eq)

1% 1
—dt'= x—c=> —-= x—c
t \ t

i
= —CcoseczZ=x—¢

= x+cosec x+y =c

Given, y = a sin (bt - cx)

Comparing the given equation with general wave equation

= 3 Sin 2nt 27X www.examrace.com
y= T A



27 27
we get b—?, C—7

. . t L
(a) Dimensions of% = 2 - =

metre L

(b) Dimensions of bt = 2?”.1: = %

. . 2
(c) Dimensions of cx = 7” x= —

~

(d) Dimensions ofgz 2?”/ 27” = A/T= LT! {
Thus, option (d) has dimensions.

. ) (
47. Let time taken by the body to fa_u"‘from ‘point Cto Bis t'.

Then t, + 2t' = t, y 1 i

. tz;_tl ...... (ix{j

Total time taken to reach®point C (

4
V
C -

s
Loly)
i
it

lv vy
. A

T=t +t

to—t www.examrace.com
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48.

2t 4 ta—ty
- 2

t1+ta
2

Maximum height attained

1 2
Hmax - E g T
_1 ti+ty
=29 2
1 ta+ty 2
2 4

Momentum, p=m.vVv
y4 v
?
P ;"’iﬂ%
(X, ¥)
v
O > X
= v= |2
'm
Kinetic energy, KE =% mv?2
N PP 1 2
2 m m2 ~ 2n p
= KE«xp? = i = constant

Hence, the graph between KE and p? will be linear as shown

below

www.examrace.com



- X | L .
p?—> : 1

Now, Kinetic energy KE = % mv?

The velocity component at point P,
vy = (u sin a - gt) '
and Vx = U CO0S O \ /

Resultant velocity at point P,

5\ |
— " .
V=Vy] + Vgl g

=1
-

' ¢
usin® — gt j%fucos01

v = ucosb 2+ usinb —gt 2

= _u? cos? (6+u? sin? 6 + g?t?— 2ugtsing

=« 4u? cos? @ +sin? 0 + g*t? — 2ugt sin @
KE =% m ﬁl? +1g2t? — 2ugtsin®
—~  KE«t?
Hence, gréph will be parabolic with intercept on y-axis.

Hence, the graph between KE and t

www.examrace.com



t—p ( s
Now, in case of height
KE=-§nﬂv% _ }
and v? = (u? - 2gy) 7 II
KE = % m(u? - 2gy)
KE=—mgy+%mu2 ’f”
Lz f

I’@U
L

Intercept on y-axis =

v i

k

A
A
21 —mg=tan 0
MY

3
]

m +
AN

N\

O

1
||NOW, KE=E mVZ

|

"y KE==-m

N | =
B

www.examrace.com
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X—p»

KE o« x2. Thus graph between KE and x will be parabolic.

Power of motor initially = Pg

Let, rate of flow of motor = (x)

. k 'y
Since, power, P, = v::;e = _“‘tgy 4
] (]
y - |
=mg t'a | .
'
= % = Xx"= rate of flow of water
=MW e (i)

If rate of flow of water is increased by n times, ie, (nx).

Increased power Py = =

..-".
&
) | !

| =mg -

The ratio of power

Py _ nmgx

Py mgx

n www.examrace.com
2—1=I:,>P1:Po=n:1
0



50.

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

P
\

Suppose initially body m; moves with velocity v rafter co'rli,s'ion
velocity becomes % .

1

Let after collision velocity of M block becoméls (w2).

{
By conservation of momentum / »

i II

miu; + MoU; = MV + n'_‘"JZIVZ | |
/

or  5uU+Mx0=5x_=+Mv, ‘(j

or  5u=%+Mv, " ...f..'..:...'(i)

-

Since, vi - vy = - e(.lilﬁaﬁz)
i

=y, = u
10 27

-

Oor Z+u =, *
10 \

11u |

107 V2
4
Substitutiﬁf value of v; in Eq. (i) from Eq. (ii). we get
u 11u

Su=-+M
2 10

Or 5—E = M =
l 2 10
L'O-'r M_9><10

r

Or M= 2=409 kg
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u=?ﬁ.

ems | ZﬂTJgfw
T [ g
m

- F i
ff’ {
ot I r
e E} |
e
s 52;\
= ¢
s

W
1

m-—4ms

Let third mass particle (2 m) moyés making angle 8 with X-axis.

The horizontal component of Velocity of 2 m mass particle = u
cos 6 and vertical component = u sin eﬂ;

From conservation of linear momentﬂf%_ in X-direction
MiUy + Mauz =.~\m1\;;.1-\+ maVvz !

or O=mx4+ Zml'((u Cos 0)

or -4 =2ucoso

or -2=udosq. (i)

Again, applying law of conservation of linear momentum in y-
direction®

0 =t % 6 + 2m(u sin 0)

6 .
= -5 F usin @

or -3 J usine L (i)

Squaring Eqgs. (i) and (ii) and adding, we get
(4) + (9) = u®cos®0 + u?sin? 0

_ .2 2 .2
= u” (cos” 6 + sin 0) WWW.examrace.com
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53.

or 13

=U2

12 1

or u= 13 ms

Maximum height attained by a projectile

vZR
2gR-v?2

Velocity of body = half the escape velocity

b= e
2
29R 29R
Or = v? = 22
2 4
or 2= &

{
Now, putting value of v in Eq. (i),

gR
_ L 8
2gR- 2% 4
o/
__ gR%*/R .h.i 4
~ 3gR/2 =

w‘p (get

f

r
F,

rd

The displacement of particle, executing SHM is

y:

i

5fsin'"- at+ 2

Velocity of particle

dy

\ dt

r —

5d . T
= —sin 4t + -
dt 3

5cos 4t +§

20cos 4t +§

............. . (D)

—
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Velocity at t = 2

4y = 20 cos 4 X Z+f
T 4 3

dt e=1
Or u=20cos T+ g .................. (i)
Now, putting value of T in Eq. (ii), we get ¢ p
u=20cos ~+7< ; -'/
2 3 r r
= —20 sinZ '
3 4
= —20x = { (
2

2 y

1‘&
m=2g =2x1073 kjg
<

=
e3]
I
N |-
=
c
S

- 2

=X 2X 1073 % (10 3
=107 x 100 x 3
— 3x 100 |

KE = 0.3]-;

54. . Free body diagram of the two blocks are
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Brass Steel
v2g /
TY
29
Given, bhog 2=p 2
12 Ty Y, ~

Let Young’'s modulus of steel is-'Yl and of brass is Y».

F.l 1 J :
Y,= =+ 3
1 Ay All ¥ .‘.?'J : (I)
Fy.l et .
And Y, = 2% FTrT N e
d 2 AZ Alz .:'\.- - 1 (“)

Diving Eq. (i) by Eqy(in{ we get

Fily
n_. Al
Ys R PR
Agz.Aly
Y; F1.Az.11.Al
Or X 42x=2t2 (iii)

Yy | FpAqlp Al
Force onxs}ieel wire from free body diagram
T= Fll = (2g) newton
Force on brass wire from free body diagram
. F2 =-T' =T + 29 = (49) newton
Now, putting the value of Fy, Fz, in Eq. (iii), we get

Yo _ 29 ar I, Al

Y, 49 ) ﬂ'le ) lz ) All
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56.

1 1 Al
r == = .a —
O ¢ 2 b2 a Aly
Al a
Oor ==
Aly 2b2¢

Initially area of soap bubble A; = 4xr?
Under isothermal condition radius becomes 2 r,
Then, area A = 4n(2r)*

= 4n. 4r*

= 16n r°

Increase in surface area

2(Az ;—Al) ,

AA =
= 2(16nr° - 4I1'.e;é‘sr2) .
=a-..24nr2 ' s dd
Energy spent Ve ¢
W = TxAA
=T. 24n r?
or W = 247 T ]

Let now radius of big drop is R.
Then - §ER3 = gx 7r3.8
R =2r

where r is radius of small drops. Now, terminal velocity of drop
in liquid.

N

r
p—0o g

7 www.examrace.com
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where n is coefficient of viscosity and p is density of drop o is
density of liquid.

Terminal speed drop is 6 cm st

Let terminal velocity becomes V' after coalesce, then

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

Or

Or

As,

N

r

=2y ,_
6—9><np o g

v =

oIiN

RZ
7/0—0'9

2r?
6 _ 9g p-oc g

v/~ 2RZ
5, P04

6 _ r?

v~ 2r?

v =24 ems™?

%
%

1
T=2n =

g
ar _ 1dl
T 121
dl
T=ﬂ adt

N

ar |
— == adt
T 2

=§>’<9x10-7 x 30 —20

= 4.5x 1076

Loss in time = 4.5 x 10°® x 0.5

=225%x10"%s

www.examrace.com
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59.

The volume of the metal at 30°C is

loss of weight

V3o =

specific gravityxg
45-25
= =9 = 1333 cm?
1.5xg

Similarly, volume of metal at 40°C is

_ 40-27g
Vao = 1.25xg {
= 14.40 cm?3

NOW, V40 =V30 1+ 4 tz_ tl

Vao—V-
Or — _Ya0—V30
V3o t2—t1

_ 14.40-1333
T 13.33 40-30

= 8.03 x 1073/°C

Coefficient of lineamexpansion of the metal is

7 _ 8.03x1073%

a==
3 3

"

~2.6 X 1073 /°C

A —> B —> C—> D — Ais clockwise process.

During A"'"'—) B, pressure is constant and B — C, process follows p
o %, it means, T is constant.

During process C — D, both p and V changes and process D — A
follows p oc% which means T is constant:
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A B
T vg:w_-nx
%‘n “1?
p \ L
*‘%\% S C
U
D
- V

F
j

IS

A B
N

1 Y

p| A

H i

| et

D C

— |

60. 'From first law of thermodynamics
Ty Q=AU+ W
or AU =Q-W

AU; =Qi - Wy = 6000 - 2500 = 3500 ]
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AUz = Q1 = Wz = - 5500 + 1000 = - 4500 J
AUz = Q3 - W3 = -3000 + 1200 = -1800 ]
AUs = Q4-W4=3500-x=0

For cyclic process AU = 0
3500 - 4500 - 1800 + 3500 -x =0

or x =7001]

tput
QUIPYE o« 100
input

Efficiency, n =

Wy +Wo+ Wi+ W,
= 22 3" %100
Q1+ Q4

2500—1000—1200+700 o
= X100 /

6000+3500

1000
= —— X 100 '
9500 | J

n = 10.5%

From first law of therﬁgdynamics
Q = AU +1W

For cylinder Alpressure remains constant
W_o’rk done by a system

w ="'-;l"_il T1 _Tz

For monatomic gases
p=1
5
Y& 3

1XR

W= == 442 —400 =§Rx42

or W = 63R
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63.

But AU = 0, for cylinder A
Q=0+63R
Q = 63R
For cylinder B volume is constant,
W=20
and Q =pu C, AT {
For mono atomic gas . ’
Cy=>R
Q=1x 2 RAT

As heat given to both cylinder |s same |

| f
| F

63R =2 R AT
AT = 42K Al
k o . |
According to the figuré

H = Hi# H;

3KA 100-T EKA T-50 KA T-0
l b, l l

300 ~3T = 2T - 100 + T

— 6T =400

200

OrT3

°C

L'istener go from A — B with velocity (u) let the apparent
frequency of sound from source A by listener
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3 3
680 Hz 80 Hz
n = v -V i
v+vg '
{
or n' =680 ™ p .
340+0 \

The apparent frequency of sound from source Biby listener
K o
n'=n 20 =630 ——n 0" - f

v—vg 340-0 / -

But listener hear 10 beats per _sécon,d. J

340+ u 340-u

Or 680 — 680 =10 ‘.{’6
340 340

Or 2340 +u—340+u fklo r“
ad=25mst
i €
Vi

Beats per seecond when both the wires vibrate simultaneously.

i
n; % ny = 6/
or L L4l Tp
21 mf .Zl m
or 1 T_,._l 1:6
2l m 2L m
7
or = —— 600=6
l.__ 2L m
rFoor :
~ —=606 e (i)

Given that fundamental frequency W, EXAMTACe.Com
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_ 606
600

Or —= 1.01
T

TI

Or 7= 102%

Or T' =T 1.02

Increase in tension /
AT =Tx 1.02—-T
= 0.02T

Hence, AT = 0.02 ¥

\
N\

W
™

-« O —

............. . (i)
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67.

Fringe width B =22

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

The position of fringe at pz is

= "D
T4
Given, g = f
AD _ miD
d  d
1
or mn=-
4 4
L _ a
I, a?
4
Or 11: Iz = 16: 1 J '.I-,:u

%
%

Position fringe from central maxima

_ nﬂqD. N
Nnh=—-
Given, n =10
1'0110
b4T 7 e

© iy
For second source

Y
Y2=—,

1041 D
! Yi_\_4d

. Va Sl;D
Y 22
:-> = & — _1
¥z A2

Interference phenomenon takes place between two wdW&SHRTEFE-cOM

constructive inference

............. . (D)

............. . (i)



68.

69.

70.

have equal frequency and propagate in same direction.
Hence, y1 = a sin (ot + ¢)1
y3z = a' sin (ot + ¢32)

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

The two lenses of an achromatic doublet should have, sum ofrthe
product of their powers and dispersive power equal to zero.

Ratio of magnetic moments of two magnets of 'equal size when
in sum and difference position is'

Ma _ TE+T? _ vZ+v}
Mg Ti-T2 vZ-v3 ]
2 2
1 1
_ 2 * 1 L
1?2 17 .
15 20 |
"y
__ 400 + 225
400 — 225

= MA: MB = 257

Length ofimagnet = 10 cm = 10 x 10? m,
r=15 x 10%m
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<« 5 cm-=»<5cm->»

I'(lf g
Jrll |II
/
OP= 225-25= 200cm ‘
Since, at the neutral point, magnetic field/due to the magnet is
equal to By 4 (
B, = ™o M N f I
H= Gy orm AR
-4 _ -7 M
0.4 %107 = %0 & 200X10~4+ 25x10~4 3/2

0.4x107%
1077

‘. e
x 225x107%32=M
0.4% 103 x 1076 22532=M

f M\=1354—m

71. Charge dénsity of long wire
\
\
: A=1C-m
3

And r=18x10"2m
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1 e .s’L
¥ T Y a4
jppe TPIR] S |' "

From Gauss theorem

r
Eds= 2 |
&0 \ I"

x .r
E ds=2% ‘/
2]
£
or Ex2ml=-< -y
&0 ‘.K r
or E=-1 ——F‘mﬂ"«f
_271'807"1_ 272'80 i
Ax2 1;_2
T 271egTX2 | 4 mepr
= 9><189><{1><2><;_2
. 3 18x10

iﬁx 1011 = 0.33 x 1011

J i
0.3% %1011 NC-1

72. Potential at P due to (+q) charge

\

1,. v, = 1 q

47gy z—a
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y

—q «—2a—»9 P
B - -8
A B (0,0,2)

(0.0.-a) (0,0,a)
X /
Potential at P due to (-q) charge

Vz = L . 1 t ' !

Total potential at P due to (AB)_-’éIectric dipole

V=V +V, | l /
X 4
_ 1 qa 1 q
angy " z— 4 - '
T &y Z—a 7[8(.'_3‘ a f

_ 9 z—a—-zZ + a,a,x t
- 4rey z—a z+ta ek,
i\

2qa

= V=———
4 1gy z2-a?

73.
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100 V 20

Internal resistance of voltmeter/is R.

Therefore effective resistance across",_B_Jand C, R'is given by

4
1 _ 1, 1 _50+R '

R R 50  SOR Al
Eh\ |
50 R
Or R = <« A
50+R LV

VI

According to Ohm's law

V' = IR"
or M4y SR
3 1" S0+4R
- i
100 “50+R
or e

3 "'BLORI
Now, totallresistance of circuit

50R

R" = 50+
! 50+R

\ 2500+100 R
Or R'=—"——
50 +R

Now, V" = IR”

100 50+R 2500+100R
= 100 = —
3 S50R 50+R WWw.examrace.com




74.

75.

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

Resistance of potentiometer wire

1 ,

R = pP X " {
Or R = 232
AX10

Potential V' I x R’

2.5
=] =22
AX10

Now, again the length of potentiometer-Wire is increased by 1 m,
then resistance of null position wire.| /

n_  pxl
R" = 11XA " 4 |
VII — IRII E '-kl_ {‘_;-
And V =V’

Ix2.5 “p Xl
L X
Ax10  11xA

2.5x11
Or

10
dn

=[=275m
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76.

100 I.EH 1 I,[F .10 0O
= %é%?ﬁé@?“"—; -%__’tﬁf"&s:"‘xﬁgxf'—u

2
L
Impedance, Z= X;~X. %2+ R?
1 2 /0 i
Or Z= wlL~— + R¥
aC }
Inductive reactance | J/

r",;

X, = oL =70 x 103 x 100 x 10-%=

LY I
"
Capacitance reactance,

4
1 Vi
XC= — = — =
aoC 70X 103 x1x 1076
_ 1 < _ 102 _ 100
7x1072 7
As Xc > XL

Hence, ci{"rr(;uit behave like as R - C circuit.
{

|
Magnetic field at the centre of the loop

||
Wy 1.27R
“az" R2

vk

70

qu the wire which is looped double let radius becomes r

www.examrace.com



;(f
q
I ;
Then, —=27r / B 4
|
l " .
or —=r
4w I
Hy 127rx2 [ | /
B’ = o LemrXz
2
4z r t{f;{
ri2 '
Or B =% 25 P
47[. L 2 ':..‘\ :
4r d
o _‘L
I x16 72 .
Or =032 (i)
1.1 l
Now, B-=Z—jr.7 R= Ly (lll)
( T

Dividing Eq (ii) by Eq. (iii) we get

4 Ho 1.L1672
ABL_ 7
B  #gllar?
a7 12
BI
Or | =—=4
B
|
Or B' = 4B
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/
z an —

Magnetic field due to long wire at O point

to I L
= - upward direciton
2z R

B1=

Magnetic field due to loop at O point

_ My 122R .
B, = 4r" R?
Mo 1, o
By = -5 in upward direction

Hence, resultant magnetic field at ce'nt'”re O

B =B+ B
I ] %
B=2Xo 5 4+1,T ¢
2n.R Y

Work function Wg = 3.31 x 10173
Wavelength of inéident radiation
= 5000 x 101 m
E = \;Vo .+ KE

(According to Einstein equation)

he — 3.31/x 10°1° + KE

A

- 6.62x10734x3x108
KE =-3.31 x 107 + -
5000x10~190

-3.31 x 1079 + %x 1071°

(-3.31 x 1.324 x 3) x 107%°
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80.

81.

= (3.972 - 3.31) x 10 = 0.662 x 10*%)

__0.662x 10717
1.6x10719

=041 eV

From Einstein's equation

E=W0+%m172

2 E-W,
m

=V

or A charged particle placed in uniform maghnetic field-experience
a force ‘ \

i

my
F=—
-
2 | J
my
Or evB = - II F_;
r F
mv
or r=—
eB & i
-
2 E-Wp | B
pr 4
or r=
eB
2m E-W,
= =
eB

and N> =ﬁNo'e_kt

N 1 — —
— 1 =e l_e 104+ 4t
N, e
| — o9t
: 1
= t=—
| 94

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



82.

Hence, current flows in circuit A.

Total resistance R is given by

1 1 1

R 1T

1 2
Oor =i
Or R =2Q

According to Ohm's law

—

V =I\R
or 8=IAx2 J f

or Ir=4A V| »

|'

In circuit B, lower p-n-junction diode is reverse biased. Hence,
no current will flow but upper dlodeisjorward biased so current,

can flow through it 4

V = IgR \ f
or 8=1Izx4 a‘* {

or IB=2A

il

r

After impact the bullet and block move together and

rest afterﬁcovering a distance of 40 m.

By conservation of momentum,

miu; + mzUz = Myvy + Mmavz

come's to
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or 0.02x 250 +0.23x0=0.02v+0.23v
5+ 0 =v (0.25)

500 _
>2v =20 ms™
25

Now, by conservation of energy
> Mv? = uR.d

or = 0.25x 400 = p x 0.25 x 9.8 x 40

200

H = 9.8 x 40 =051

P

Let after the time (t) the positigﬁ of A is (0, va t) and position of
B = (vet, 10). Distance between them
YA

—> Ay ‘
B¢ vg=2jms
(0,10)

—> A _1
Va = 2 ms
A-T ATl > X
(0,0)
' 4

.r'..
&
1

y = | 0—vgt 2 + vat—102

~<

or y®= (2t)° + (2t -10)?

~<

or 2=1 =4t + 4t + 100 - 40t

= _1=8t"+100-40t
Now, = (16t - 40) = 0

40 www.examrace.com
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As  Ll=.16= (-ve)
dt?

Hence, [ will be minimum.

84. In this process potential energy of the metre stick will be
converted into rotational kinetic energy. .

5

PE of metre stick = ngl g

{
Because its centre of gravity lies at the middle of the rod.

1

Rotational kinetic energy E = % 1a?

Br---- ’ Nild

I = morhént of inertia of metre stick about point 4 = %2

F
F

By the Iawﬁof conservation of energy

5 1mi?2  vp 2

m \. —1101
g|2 T2 T2 3 l

nlBy solving, we get vg =  3gl

85. Given, r=0.4m,

_ www.examrace.com
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m=4Kkg,1="

Torque, t = 1Ia

TR R R T

4 kg

mgr + I. a V|

or 4x10x04=1x38

= I= §= 2kg-m? -_fi ﬁ-:f
or I=2kg-m? Y ) add
k .:::I‘. é.i.
CHEMISTRY

86. Given: AH¢ (H) = 218 kJ/mol

ie; I H2H; AH = 218 k3/mol
or H, » 2H; AH = 436 kJ/mol
' = 2% — 104.3 kcal/mol

4,18

Thus, 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, + = > H,0 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. Thus,

H,C CH,
>c =0+ 0 ———c<

P
\

EB:- B
Replacement of H3C> 6 —t CH,
O by double bond <
Therefore, alkyne must be & frr
a [ !

CHE*—C EC_CH3 5 HE .
(alkyne) Lindlar’s catalyst

H.C _CH
3 >c=c< :
H H

&A?

2NaOH

OF,
g > ZNaF+7 2T +H0

88. [2F, +
\

The structure of ‘A’ (OF,) is as

www.examrace.com



89.

90.

LR

O

RN

103.2

o bonds made by O = 2

Lone pairs of electrons on O = 2
No. of orbitals used by O for hybridisation * i
=2+2=4 '

Hybridisation of O in OF, = sp>

P

Due to repulsion between" twofl'bne pairs of electrons, its shape
gets distorted. Therefore, the bond angle in the molecule is
103°. 1 /

Yy
N i
W

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

H,C CH,
>C =0 +0=C < -
CHj

acetaldehyde acetone

~ Replacement 3C CHB ‘
of O by double bond >IG __C<

2- methyl-Zbutene

Structure of XeO3

www.examrace.com



 Xe
i

= 3pu - dn pi bonds.

Structure of XeO,4

O

N

= 4 pn - dn bonds.

< |
h‘é
Vi1
91. From de-Broglie's equation
h =
A=— g4 .
mv | :
2. !
2 | h
= N
iy
240 B2
= mv ?m‘ﬂz
! 1
KEK =3 muv?
| p2
KE K = —7
y Ky _ Ay 2 5 2
*1 K, A3

)
" .
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93.

94.

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
Cr*" = [Ar] 3d%, no. of unpaired electrons = 4
Mn?* = [Ar] 3d°, no. of unpaired electrons = 5
Hence, correct order is -

Cu® < V¥ < Cr*f < Mn 2t

1 mol = 6.023 x 10%3 atoms
KE of 1 mol = 6.023 x 10*J | /
or  KE of 6.023 x 10* atoms
- 6,023 X 10*)

L

¥ 6.023 x 104
of 1latom=—————
KE of 6.023 x 1023

=1.0x10"19]

h " hd_ 6.626x1073*x3x10°
Venergy = 7 = 600x10~9

= 3313 x 10719

Minimum alm()unt of energy required to remove an electron from
the metal jon (ie, Threshold energy)

= hv - KE
3.313 x 10 -1.0 x 10?%?

2.313 x 107 ]

The thermosphere is the fourth layer of the earth's a%’ﬁ%gﬁwere

mrace.com



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.

95. Sulphuric anhydride is SOs and its structure is as follows: ¢ »

O

!

.
07 ™

= 36, 1 pn, 2 pn- dn bonds' are prf'q_;ifrent. :

i |

" .

96. K

CH3 ' CH3
NaCl CwHCl Cl
Gattermann + Ny
' reaction

97.
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‘ P—H bond
H,P0, = H—O—P—O—H}

O £
H :

H,PO, = P—OH
3ty i1

\

H { (

two P—H bonds
\/
4
98. From the definition of dip9le moment,r. vt
-

H = 8 X d-}x :
by
where, 8 = maghnitude of electric charge

d«= distance between particles (here bond length)

6 = ﬁ'.
d
4 & d
or, d OoHCI _ HHcr x 2HI
’,{ dH1 dycr Hyp
| _103x16 _ 4.4
1.3X0.38 -

99, '.SiC|4 + 4H>0 — H4Si04 + 4HCI
I-. A

H,$i0. Si05 + 2H50
1000°c
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100. % of Cd in CdCl> = 2 x 100
= 60%
Therefore, % of Cl; in CdCIl; = 100 - 60 = 40%
40% part (Cly) has atomic weight
=2 x35.5=71.0
60% part (Cd) has atomic weight

71.0X60
40

= 106.5

101. 2Al + 2NaOH + 2H,0 —> 2NaAld, + 3Hs
sodium meta"g,l:uminate

Sodiummetaaluminate, thus formed;is soluble in water and
changes into the complex [AI(HZO)Z(OH)4] in which coordination
number of Al is 6. | ™«

102. Average kinetic'energy per molecule

8.314
6.023 x 1023

= 6.21 x 10721 JK~1 molecule™

x 300

103. S'uperoxides are the species having an O - O bond and O in ana
oxidation state of —1 (Superoxide ion is O72). Usually these are

formed by active metals such as KOz, RbO; and CsOVgW F&%g
salts of larger anions (like O;), lattice energy increases in a

ge com



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

{f

2H>05 —» 2H,0 + O3

Volume strength of 30% H,O> solution is 100 chaf means 1 mL
of this solution on decomposition gives 100 mL oxygen.,

SO, + 2 > SO3
1L L 1/
2
2L 1L L |/

Since, 100 mL of oxygen is obtained ny ,
=1 mL of H202 .

L
1000 mL of oxygen will be obtained by

L %1000 mL of H>0>
100 "

10 mL of H>0-

i

dCya
dpn’

105. Buffer cap'afi'city, B=

where, dCya = no. of moles of acid added per litre

dey = change in pH.

moles of acetic acid
dCha =
volume

_012/60 1
T 250/1000 125

_1/125 1 www.examrace.com
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106.

107.

108.

(A) Felspar (orthoclase) (KAISi3Og)
It is used in the manufacture of porcelain.
(B) Asbestos {CaMgs(SiOs3)4}
It is used for fireproof sheets, cloths etc.
(C) Pyrargyrite (Ruby silver) (AgsSbSs) {d
It is an ore of silver.
(D) Diaspore (Al;03. H,0)
It is an ore of aluminium. ';_ "'
.f’ .
First ionisation energy increases in. |$ er|od Thus, the first IE of
the elements of the second period s Id be as follows
Be<B<N<O 4, .-

But in practice, the e]’erﬁients do not follow the above order. The
first IE of these elemdnts is

B<Be<Q<N

The lower IE of Bthan that of Be is because in B (1s?, 2s? 2p),
electron is to be removed from 2p which is easy while in Be (1s?,
2s?), elegtron is to be removed from 25 which is difficult. The
low IE of Q,than that of N is because of the half-filled 2 p orbitals
in N (1s?, ész"2p3).

! CH; CHO
I,CH3 CHZ OH + Clz —2HCl %
3 o, CCl; CHO
Acetaldehyde —% v

3HCI
chloral
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109.

CH4;COO i A
L. | >Ca; » CH,COCH,
r =C

CH,CO'0 aCO;
~ Red P
o | + 2H,0
CH.CO|OH| . p.o.. CH.CO .
. 8, 7aTh0, T >0 + H,0
CH.COOH| CH,CO
;' S
85.71 i"‘\ 7.14 t 48
110. € =8571% = — =17.14; — =1
12 -ﬂ.l {'. 7.14
H=1429% =32 1420, Lo_2

Empiric?l formula = CH>
And, emplirica"l formula weight = 12 + 2 =14
Again, malecular formula weight

=2 >’<rfvapour density

=2x14 =128

n=2<>
14

V. Molecular formula = CH, , = C,H,
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CH,=CH, + HOCl —> CH,—CH,—Cl
(4) |
OH
(B)

+ KCN -EtOH,

(.IH?_-—CHE oN Hs0, (]ZI-IE-—CH2~COOH

OH | OH
\/

7 f Y

o [ |

111. Tripeptides are amino acids polymers in which three individual
amino acid units, called residues, are linked together by amide
bonds.

(€

In these, an‘:amine group "from one residue forms an amide
bond with the carboxyl group of a second residue, the amino

group ofgthe second forms an amide bond with the carboxyl
group of the third.

Therefore,,gly'cine (NH2-CH;, - COOH),
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alanine (CH3—-¢IZH-—COOH} and phenyl alanine

NH,
C¢H:—CH,—CHCOOH can be linked in six

¥

NH,

different ways. {

112. A codon is a specific sequence of sthree édjac;ent bases on a
strand of DNA or RNA that provbd'és geﬂetlc code information for

a particular amino acid. /

I
f

113. Dopamine is produced in several ﬁf@qs,sbf the brain. If the
amount of dopamine incrsegses in the brain, the patient may be
affected with Parkinsgn's disease. The IUPAC name of dopamine
is 2-(3, 4- d|hydrox¥phényl) ethylamine and its structure is as
follows:

CH,CH,NH>

OH
OH

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§“HeTEHaEe-com



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.

EtOHK

H,0 ——=> C,H: —NC + AgCl

H

!
N-linked to ethyl carbon

116. For the given cell, 1 J
Ag|Ag®| AgCl| CI®| Cly, Pt

The cell reactions are as fb\‘lows
At anode: ¥ 4 e,

Ag —> Agt + e
At cathode: |

AgCl+e > Ag(s) + CI
- o

i

|
1

Net cell reaction:

AgCl - Ag" + cr
AGCeqction = 24G°p — 2AGg
= 78—-129 — -109
= +58 kJ / mol

(o] [ (o]
AG = -nFE WWwW.examrace.com



58 x 103 ] = -1 x 96500 x E°y

Fo_ . - C58X1000
cell 96500

= —0.6V

117. Crotonaldehyde is produced by the aldol condensation of
acetaldehyde-

r( F A
¢

H
CH, C \j——(‘:——CHO Dil. NaOH
o (nucloeophilic
acetaldehyd }]{ " ditiog}
acetaldehyde
T
] .

CH,—C—C—CHO —>- CH,CH==CHCHO
| ~HL0 cmtonaldehyde
OH H (ehmmatmn]

aldol
‘4

118. BaCl, + 2NaOH — Ba(OH), + 2NaCl
A°mBa oH , '|= Ampact, ¥ 22m Naci
=280 x10™* +2x 248 x 107*

- -2 x 126 x 10
= (280 + 496 - 252) x 10™
= 524 x 10™ Sm? mol™
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119.

120.

121.

Density, d= Mz
0

Np a3

where, Z = number of atoms in unit cell

dNgy a?
7 ="
M
8.92X6.023x10%3x 362x10710 ° 4
= i
63.55 :
= 4.0

Thus, metal has face centred unit cell.

N, + 20, = 2NO,

NO, 2
Kl - 2 | i_;
Nz Oz 2 | ¥
or 100 =-N%" . B o408 ()
Nz 02 2 -,__\‘

Again, NO, = %Nz -J-:‘Oz*"

N, 2 0,
K,= ——=
“‘NO,
or k2= Mo’ (i)
2 Noz &l . weemeeseesees [

egs. (i) % (i), we get
100 X K2 =1

For a first order reaction,

2.303 a
= 1

t=——10810—

Let initial amount of reactant is 100. www.examrace.com



log_100
ty _ 985075
= 100
t
2 log oo—2s

** A remains constant

100
_ logE __ loga
log17—? log4/3

_ log4
- log4—1log3

_ 2x0.3010
2x0.3010-0.4771

a -1.2

122. a = Oi);'ecwed = 6.15 == _390
5X—
1000

123. Let me concentration or potassium acetate is x.

From Henderson's equation,

-

(]
salt ¢

pH = pK, + lo%+d€i¢ h

x X50
20xX0.1 M

48 = —log 1.8x10~° +log

4.8 =474 +log25x

or log 25x = 0.06
" 250 = 1148
| % =0.045M

124. \By 24 +§— B', we get
Nazo +SO3 —)Na2504;
259

AH = —2 X146 + -5 418

or AH = - 5805 ~ 581 kJ www.examrace.com



125. As,Ss is a negative sol. It is obvious that cations are effective in
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, AICIs (AI**) is most
effective for causing coagulation of As,S3 sol.

REASONING

141. From problem figure (1) to (2), double figure s convﬂerted into
single figure and vice-versa. Also, ﬂgures chanée place in a set
order. Hence, answer figure (d) W||| replace the sign?

|'
I

142. 'Nurse' receives instructions from 'D)Jﬁtor and '‘Follower' receives

instructions from 'Leader? —
\ (

</
143. 24 x2+4 =52, 'A
52 x 2 + 4 = 108,
108 x 2 + 4 £ 220,
220x2$'4=444,

and so on*.'fHence, number 112 is wrong and should be replaced
by 108. | .

I
144. Only I and III are implicit because in the relief camp the facilities
of food, water and shelter are available.

r

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



alternative (b) is the correct answer.

146. Clearly figure (x) is embedded in a.Iternative'L.figure (b). The
portion which figure (x) occupies’in the alternative figure has
been shown in the adjacent figure. Hence, the correct answer
figure is - (b), " -

\/

.EI- . :

147. Symbol dppearing on the faces of dice can be shown as given in
the figurelyWe see from the figure that symbol o will appear on
the opposite face symbol x.
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148. Figure X is the first step in which a_circular piece of paper is
folded from upper to the lower half along the diameter. In figure
Y both the extreme ends of tlp’é' figure X have been folded to
form a triangle and then as divenlin figure Z, a cut has been
marked from the right side. Itis clejr hat this cut will result into
two marks, one in the lower half an pﬁ:e in the upper half of the
paper, when it will be unfolded. Answec figare (b) represents the
correct design of the unfolded papef and hence, is the correct
answer. < _é.i' !

V

150. Converting alphabets into mathematical symbols as- given
above, we get '{

18 x 1274 + 5 -6
‘4
4=18x=+5-6

|

18 x3+5-6

=54+5-6
lll_. =59_6=53

Hence, option (c) is the correct answer.
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