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1. Intensity at a distance x from point source is given by,
P

41rx2
Consider an elemental shell of radius ‘X’ and thickness dx, in this region, the

energy contained is,
dE = é(4nx2dx) = P%x

Let dn be the number of photons in this elemental shell,

hC Pd
Thendn x—= = dE = TX
pAdx
=dn = 22&
dn >

Total no. of photons in the shell of inner radius ‘r and outer radius 2r is

2r PAdx PAr
n=fdn=fClG =G

At any time 't

2. The situation is as shown in the figure. At any time ‘t’ its
location is described by two parameters —ri.e, the
distance from centre and 8, the angle rotated by spoke in
time ‘t’.

Velocity of bead attime t, v = u &, + rwé,
Where &.&€; one unit vectors along radial and tangential
directions

o ~ ~ d
~V = ué, + (ut)wé,where r = ut as d—z =u

3. In LR growth circuit current grows to 63.2% of its maximum value, in one time
constant, it means required time is . R

-T-=-L
t=T “r AW
If the circuit is switched on at t = 0, then

i(t) == [1— e Y] [T = g]
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Then

Let V1 and V2 be the velocities of the particle at locations x1 and x. respectively.

Vi-vi _ _ K [X§—X§‘]
2 ) 3
So, loss in K.E a x3

5. The given system can be redrawn as
4K TK /3 T3
| ORI . : :
m k| 3m = m RO 3m = RO 3_4m
The above simplification has been done by using series and parallel combinations
of springs and the reduced mass concept.
In series, L =— + In parallel, K, = K; + K,. Reduced mass, y = L
mq+m,
Required time period, T = 21 / = 311\/7
6. Temperature is decreasing we are going out, let at a distance ‘X’ from the centre,
the temperature gradient is _d—‘f
T2~ _T4T ™~
/e N
[ AT A NN
] ! i _./ , l"._ i1
LT T
Ve )
RN A
L
At this location, K = agTX
From H = —KA (=~)
dx ot
— (_ AN
=>HR—H(d aOTx)(;th )(dx)
2 X 2
le — == le 4ma, T dT
> H = AmRIR T TY)
R5-R3
7. In this case, we can’t take reference point for potential at infinity as wire itself is of

infinite dimension and hence we can’t define absolute potential due to infinite
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(charged) wire. Only potential difference between two points can be found,
provided none of the point lies on wire.

7 m1V1+m2V2 6i+5j
8. V., = -
mq+m, 5
- _ m131+m252 _ 6i+6j
acm - -
mq+m, 5

As ch || acm, SO centre of mass follows a straight line path.

9. The components ofvarious velocities are A

as shown in the figure below: M,
Vim, = (100 Hem/s T,

100cm/s 100 cm/s »\

Vi, is given by the vector sum of > T3 </ > X
components of velocity of image w.r. to M2 N ,_,r'
along the normal and perpendicular to the Z =/
normal NVALE
1l

VIMZ = [100 sin® 37°1 + ""‘fo;\/t@*p

100sin 37° cos37°%j] +
[—100 cos? 37°1 + 100 sin 37° cos 379 j]
= = (—281+48))cm/s

“Vim, — Vim, = [—1281 + 48j]cm/s
10. Let a satellite of mass ‘m’ is revolving around the earth of mass ‘M’ in a circle of

radius ‘r'(> radius of earth), then its total mechanical energy in the orbit is given by,

TE=P.E+KE=-"1+ 20 = 20

2r 2r

= -(K.E)

So, T.E =-Ek (Given K.E=Ek)

Let ‘X’ is the amount of energy supplied to the satellite in its orbit so that it goes to infinity
where its total energy is zero.

Appling law of conservation of energy, x+T.E=0

So,x=-(T.E) = - (-Ex) = Ex.
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11. Let the velocity of rod be ‘V’ when it has been displaced by ‘X’ due to motion of
rod an emf, will be induced in rod given by e = BVL, due to this induced emf,
charging of the capacitor takes place as a current, flows in the circuit [for very
small time] as a result of this current, the rod experiences a magnetic force given

by IBL.

From Newton’s 114 |aw,
LIBl + Kx = ma

d d dv
> = — = — — —_
| T (Q) T (C x BvL) = CBIl x m
- Kx 2
—1 a-= = WX
m—-B2L2C
) ) . A 2m/K
12.  Distance between two adjacent nodes is - = CLIL E
13. Ta+Te=W
(Ta) (X) = Ts (L—X) CELELIELELL LI I LI ST LIS TS LS
Solving the above equations T, 4 L Ts
Ta= Wo), o = WX
L B .
Stress in ‘A’ = 2 Where Aa iS cross section area of
. Aa — x —*
wire ‘A’
H ‘ L] T . .
Stress in ‘B’ = A—B where Ag IS Cross section area Yw of
B
wire ‘B’
. . A T T 2L
Itis given Ap==, 2 =-"L=x ==
2 Ay Ag 3

14. Electric potential of the common centre, is
— Q1 + q2

4TEGry 4TEQGr,
. — 2
2 qqy = (4mri)o

o o o
= V=—XrIr+—Xr, =—|[r; +r
1 €0 2 80[ 1 2] qz — (41_[1,%)0

€0
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15. Let both the blocks are moving together with same

acceleration a, then m —»F
f = g
F MF
= ,f=Ma=
M+m ) l_\/l+m .
For no relative motion to be there between the blocks, f < f. M i

. MF M+ —=a
l.e, — < umg = F < bmMrme
M+m

h h
16 )\n =—=
Pn mvy
nh
Jn =—
n 2T

We know v, a % i.e., hanandJran
SoAn a Jn

17.  The position of final image is independent of b only when the rays are incident
parallel to principal axis on concave lens, which is possible only when the object is
kept at focus of plano convex lens.

===

18.  When screen is parallel to line joining coherent sources S1 and Sy, then shape of
fringe is hyperbolic but central bright fringe is straight line.
When screen is perpendicular to the line joining the sources S: and Sy, then the
shape of fringe is circular.

19. T=mg

Wave speed C = \/E
PA
From the given equation of wave,

w
c=Y
K
w T w? T
S— = | —— = —
K PA K2 pA
pAW? pAW? pAW?
~T= = =m=
T==5 ormg==-—=m g
20. p=tan60°=+/3
sini J3>sinr = sin45° 1
sinr NG
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>r= sin—l(\/ig)

21. only D1 and D4 are forward biased. So, | = g = % = 0.1A.
22. N =Nge™
~N1 :Noe—lOAOt

N> =Noe Aot
Nl -9t
9)\0t = 1
1
=>t==A,.
t=:

23.  92U?38 —45,Pb2 + 6 ;He* + 2e71
So 6a and 2[3 are possible.

24. U= %cv2 +§cv2 = (V2

1 1 vZ 1 1
U = 3KCVZ + 2 (KO) 1 = 2CV? (K +3)

LUy 1 2K 6 __ 3
“Ug l<@> K241 10 5
2 K
v? v?
25. Ri= — ; Ry, =—
Py P,
P = v? v? VZ(R;+R3)
net — = RiRy =
Rnet (R1+R2) Rle
2(V? V_2>
=P ——V<P1+P2—P +P
net v2 yv2 T 1 2
P1 Py
1 1

26. f= 2mVLC - 2mV5x80%x10~6

= f:2—5Hz
TC

27.  As relative velocity is doubled. %is also doubled hence emf induced becomes
doubled.

28.
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=y

dw = nRdT

anddw = PdV

~PdV = nRdT = (2) (R)(200)
=>PdV =400 R

29. At X:\/Z:E
K

Potential energy U =0 [+ x> 0]
Total energy is purely kinetic
2E

1
ZsE=z-—mviv= [=
2 m

30. No friction is required for pure rolling of ring.

PART — B (CHEMISTRY)

31.b | 32.a | 33.b | 34.a | 35.d | 36.a | 37.c | 38.b | 39.c | 40.d
41.d | 42.c | 43.d | 44.a | 45.a | 46.a | 47.b | 48.a | 49.d 50.c
51.d | 52.d 53.c | 54.a | 55.a | 56.d 57.b | 58.d 59.a | 60.b
SOLUTION:
31. Sol: (b)
Wsar = 1g Let Wt% of H = x
Wy, =05934g Let Wt% of C = 8x
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Since its dibasic acid
~ |mole of salt =2 moles of Ag

0.5934
~moles of Ag = o5

. 0.5934
~ moles of salt/Acid = o5

1
X =
2

Given amount of salt = 1g
~ Molecular amount of salt = @ X 108 %X 2

= 364 g/mol
now x + 8x + 16x = 364
X = 14.5¢
~moles of H $ 0 = 14.5

Since 4+0 are equal hence option b.

32. Sol: (a)
Orbital angular momentum = /I(l + 1)
Forad —orbital | =2
Orbital angular momentum = \/2(2 + 1) h/2x

h
2T

_ en

2T

33. Sol: (b)
Higher the cationic charge smaller the radius

Higher the anionic charge higher the radius for isoelectronic species.

34. Sol: (a)
Conceptual of VSEPR THEORY

35. Sol: (d)
Draw the Mo diagram and this will have unpaired e~

36. Sol: (a)
N1V1 + N2V2 == NV
WhereV; + V, =1L
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6V1=3

V,=05L

37. Sol: (c)
Vol of 1 mol of ideal gas at 273 K
and latmis22.4L

~ Volat 373 K and 1 atm

V = E — 0.082 x373 = 30.6L
P 1

38. Sol: (b)
As(A—>B)=As(A—C)+ As(C — D)+ As (D — B)

=50 + 30 + (— 20) = 60 eV
39. Sol: (c) ForpH =3 ; [H;0%] =1073

pH=4 ; [H;0%] =10"*

-3
Moles of H;0* in 100 ml of solution pH =3 = % x 100 =10"*
Moles of H;0* in 400 ml of solution of pH =4

_ 107
1000

X400 =4 x 107°

Total moles of H;0™ on mixing
=107*+4 x 107°=14 x 107>

-5
[H,0%] = w =2.8x10"*

pH=—log (2.8 x 107%)
=4 —-log 2.8

40. Sol: (d)

H,0(g) = Ha(g) + > 0,(g)
Initial com 1 0 0
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At equation 1« « /2
Total no of moles at eq®? = 1— « + o« + /2
=1+ /2
_ 1-« /2
P(H, 0) = 1+ /2 P P(0y) = 1+ /2
X
P(H,) = 1+ /2
Ko = P(H,)(Po,)/? _ «3/2p1/2
P (PH,0) T (1 ) (2+ ) 1/2
41. Sol: (d)
Conceptual
42. Sol: (c)

Very pureH,(99.9%) is prepared by the action of water on salt hydrides (eqNaH)
NaH+H,0 — NaOH+ H,

43. Sol: (d) Conceptual

44. Sol: (a)
Maximum covalency of Boron is 4 only

45. Sol: (a)
In (b), lone pair of N is taking part in resonance
In (c), nitrogen is attached to electron with drawing group.
In (d), lone pair of nitrogen is in resonance with benzene ring
=~ All these are less nucleophilic

46. Sol: (a) Ph C = C gs€H, Ph C(OH) = CHCH,
n*, H,0 1

Tautomerism
ph C_CHZ CH3

|
@)
47. Sol: (b)
For each I~ ion, there are 2 tetrahedral voids since number of Ag* ions is equal to
I~ ion thus, only 50% tetrahedral voids are occupied by Ag™ ions.
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48. Sol: (a) K3[Fe (CN),] = 3K* + [Fe(CN)¢]3~
I =4
iXkfx1000 X w, 4 X1.86 X1000 x0.1

ATF = =
f Wy X My 100 X329

fpt=0-2.3x 1072

=-23x 1072C
49.Sol: (d)x= & = 2 = 2x 102
Neo 100

Dissociation constant K=«2 C
K=(2 x 1072)2 x i: 1.25 x 1075

50. Sol: (c)
pH =2, [H*] = 1072 pH=1 [H*] = 107"

Initial rate (rate), = K [H]"
(rate); = K [1072]" (rate), = K [1071]"

e =100 = [i5]
100 = 10" or [n = 2]
51. Sol: (d)
Conceptual
52. Sol: (d)

In haematite(Fe,03) oxidation number of Feis2x +3 (-2)=0; x=3
Magnetite (Fe;0,)is an equimolar mixture of Fe O of Fe,04
-~ oxidationnumber of ironis Fe O is 2 and in Fe,05 is 3

53. Sol: (c)
Br. reacts with Nal only to give I»
2Nal + Bro— 2NaBr + |2

54. Sol: (a) Conceptual
(NH4)2Cr> 07—2 5N, + CreO3 +4H20
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Colourless green
gas solid

55. Sol: (a) Conceptual

56. Sol: (d)

O O,
OH 1l\JHEEB @ —llﬂethﬂshift

57. Sol: (b)

—CH~ —
(=== ()
0 0 @ o @,CHE\R

7
H
_|.|'Elal
]\/010/ CHZ\“‘H

58. Sol: (d)
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COOH,
socl, CeHe
CH3COOH ~———2—> CH,CO0 — 5 >
CeHg
HCN
{|L'DDH N
ﬁ — CH, /\l/ C — CH,
o L)

59. Sol: (a)

Only treatment of amide with Br> in agNaOH or kOH will give amine with lesser
number of carbon atoms

R CONH 22 X% pnp,

60. Sol: (b)

Nucleic acid is a poly nucleotide which contains of Nitrogenous base, phosphoric
acid and ribose sugar.

PART — C (MATHS)

61l.b | 62.cC 63.b | 64.c 65.b | 66.a | 67.d | 68.a | 69.c | 70.a
71.b | 72.d 73.d | 74.a | 75.b | 76.a | 77.cC 78.C 79.c | 80.a
8l.c | 82.d | 83.d | 84.b | 85.a | 86.b | 87.a | 88.d 89. c 90. c
61. Sol: (b)
R(0, a) N Q (a, a)
M
0(0, 0) P(0,0)

Byju’sClasses | 7.5 lakh+ likes on. India’s most liked Education Company | Contact: 9900012400




JEE Mains 2018

0 0 1
2
Area AOMN = % a 9 1= 3% Area of square = a?
Uy a

2
-~ Ratio is a2 :3% = 8:3

62. Sol: (c)

The line 5x — 2y + 6 = 0 cuts y-axis at Q(0, 3). Clearly PQ is the length of the
tangent drawn from Q on
the circle

X2 +y2+ 6X+ 6y =2 >PQ=v0+9+6%x0+6%x3—-2=5

63. Sol: (b)
Equation of tangent of slope misy = mx + i which passes through (1, 4) = m? -
4dm+1=0

tan® = |m1—m2 Stang = Ytrmo)? - tmimg g o VI6ZE_ 3
1+m;m, 1+m;m; 2
~0 =60°
64. Sol: (c)
Sum of 100 items = 49 x 100 = 4900
Sum of items = 60 + 70 + 80 = 210
Sum of items replaced =40 + 20 + 50 = 110
~ New sum = 4900 - 110 + 210 = 5000
~ Correct mean = 22 = 50
100
65. Sol: (b)
Equation of the pair of Asymptotes is 3x? — y? + k = 0 But passes through origin
=>k=0

. Asymptotes are 3x2 —y? =0

zm}

~ Angle a between them a = 2Tan‘1{

66. Sol: (a)

?|“p—>(q vr)isF% PisT, q vrisF
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= ﬂlisT, q isF, risF

:arPisT, qgisT,risF

(1 - cosx)(1 + cosx + cos?x) _ 3/, 1
0 sin3x - sin5x 3.5 10

Lt
67. (d)x .
Sol:

68. (@) If Sin"Ix + Sin~'y = /2, then x=,/1 — y?
or x2+y?=1 :>2x+2y%: 0

dy_ =X
dx y

69.(c) L= m=3x-4x=12-8=4

_ |yw1i+m?) 417 _
AT = — = =17
70. (a)acosx + % 3cos3x=0 forng
a+(-1)=0
2
a=2

71. (b) Let f(x) = ax®+ bx? + cx
f0)=0=f(1) >a+b+c=0

72.([d)f e (Fo+ ——)dx = e(*2)+C

x+3 (x+3)? x+3

2 —sinx

73.(d) f(x) =log (=

) is an odd function
sinx

ff,é;z Fx)dx=0
74. (a)Required area is 2 f:sinxdx = 4 sg.units

75. (b)The given equation is the homogenous differential equation:
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By using y=vx we will get the required function as sin‘l(i) = logx

S>y=X= en/Z

76. Sol: (a)
@ b>0 =2-3A+1>0 =sA<zor A>1 ... (1)
b-i<0, b- j <0, b-k <0 =2A<0 ... (2

Form (1) and (2), A€ (-, 0)

77.S0l: (c¢) U-(VxW)= U- 38i—-7j—-k)
= |U||3i —7j — k| cos ©
= /59 cos 9
~Maximum value of [U, V, W]= +/59. (+cosB< 1)
78. Sol: (c)
Equation of the planeis 3(x —1) +4(z—-1) =0
=>3x+4z-7=0
A S ) I
~Dist. from the origin Nervriak
79. Sol: (c)
Let P be the required point on AB. Let P divides AB in the ratio A : 1
_ (11A-9 4 5-21 11A-9 4 5-24\_
P= ( A+1 7 a+1 A+ 1)’ OPL AB :20( A+1 )_ 4(m)_6 (m)_ 0
A=1=P=(1,2,2)
80. Sol: (a)
3 -2 1
4 -3 4|=0 =>m=-2
2 -1 m
81. Sol: (c)
n(s) = 3° =243
n(E) = 3(°C2- 3C; - 3C1) + 3(°C1- #C1 - 3C3) = 150
_ n® _ 50
P(E) = n(s) 81
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82. Sol: (d)
PW)=¢, PL)= 2
CERIORTA R
83. Sol: (d)

Sol: (22 + (x® — DV2)5 + (a2 — (x® — 1)1/2)5

=2 (5Co (X2)5 +5C, (X2)3 (X6 - 1)+5 C4X2(X6 - 1)2)

Here last term is of 14 degree.

84. Sol. (b)|z|= |z _1 +£|
Z A VA

Z

4
S|z——+

Z
_| 4

4

zZ—-|+
|z|

z

4
|z| <2+—
|z

|z|?-2|z] < 4
|z|> = 2]z| +1 <5
=)z <V5+1

1 log,y log, z
log, x 1 log, z
log, x log,y 1

85. Ans. (a)

= (-log, ylog, z)-log, y(log, x —log, x log, z) +log, z(log, x log, y —log, X)

= @1-)-(@Q-log, ylog, x) + (log, zlog, x-1) =0

{Since log, y.log, x =1} .

86. Sol: (b)

Last digit is zero and the remaining from digits are 1,2,4,5. Number of

arrangements = 4! =24

87. Sol: (a)
Xe—e=1e = ———— (1)

x—1 x—1

= x2-x-2=x—-1-2
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= x?-2x+1=0
= (x—-1)2=0

> x—-1=0= x=1
But when x =1 (1) is not defined-. No root

88. Sol: (d)
tan9° —tan27° —-tan63° +tan81°

=tan9° + cot9° — (tan27° + cot 27°)
B 1 ~ 1
Sin9°.cos9° sin27°cos27°
_ 2[sin54°—sin18°]
sin18°.sin54°

89. Sol: (¢)
278 =23.275=8 (2515 =8(1+31)1° =8{°Co+ °C1 31 + ......... + 15C;5(31) 15}
278 = 8 + an integer multiple of 31
278 8 .
“— = — + aninteger
31 31

90. Sol: (¢)|z + z;|%=|z1 — Z,|?
= 24.Z3+Z12,=0
i.e2y.Z, +24.Z; =0
>Re(z,.Z;)=0
Let zi=r, el z,=r,el®2
=>Re z,. Zzzrll’zei(el_GZ):O
=cos(6; —0,) =0

$91_92=i

N A
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