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PHYSICS (PART - A)

Answer Key:

SOLUTIONS:

1. Sol: (b)
[m] = [p]* [V)¥
[ML2 T = ML T2X[LT Y
[ML2 T = [Mx LX+Y T2x7Y]
=>x=1,-x+y=-2
y=-2+1
=-1
> X=-Y

2. Sol: (b)
Using the notations,
C: coin
E : Elevator
dce = aco — aeo
=-9g-0
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= —9.8ms™?
Uce =0 ms™?
Sce=—2.45m

We have,
1
Sce= Ucet + EaCE t2

~245=0+(-9.8)t

1
itzzzit: S

1
V2
3. Sol: (b)
Acceleration is + ve till it becomes zero. Thus velocity is maximum att = 11s
Area under a —t graph = change in velocity
%x 11x10=v-0

=v=55ms

4. Sol: (c)

R -

2
3f

= e
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3f

:}i — E iﬁf - =
feq £ 3f 9T 4
5. Sol: (b)
—> . L
I VA |
o] dx oz

apx— aq

Consider a small length dx at which a = ai + —— X. Let dx* be the change in its length
due to and increase in temperature AT.

dx! = dx AT

= AT (0(1 + 8 x)dx

[y dxt= AT [oy f dx +%2=% [ xdx]

= LAT [0(1 + 2 ;al]

M=L [%]AT

But
Keff= — er 2
6. Sol: (b)

1-cfi-ed]
t
0.75=15[1-e i|(RC=1)

— 1
>el= 5:>e‘:2

= t=14{n2

7. Sol: (b)
Stopping potential remains the same as it is independent of intensity of light.
Saturation current « Intensity
i10¢ |]_0Cl2
i
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=3mA

8. Sol: (c)
10AD

=

9. Sol: (c)
From Lami’s theorem

T w
—L - = — >Ti1=W
sin 135 sin 135

Also,
AN

Ti="1

= 0.5 x 60
= 30N

= W = 30N
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10. Sol: (c)
Applying Bernoulli’s equation at A and C,

%pvﬁ + pghit Pa = %+pvg +pghot Pc ... .(1)
at Band D,

1,2 - 1.2

Epo +Pg = Eva + Pp (2

Also,
Ps = Pa + pgh:
Po = Pc + pgh>

= Ps — Pp = (Pa + pgh1) — (Pc + pghz)
= 3p(vé —v}) from (1)
Substituting this result in (2),

i > _ 1 7 1 2 2
SPvp = “PVB +Ep(vC_vA)

v3 = vi +v:—v3
= (47 + (4 - (2)?
Vp =28 ms™?

11. Sol: (a)
Applying WET from A to C,
Ka+ Ua=Kc + Uc
0 + mg(14) = Kc + mg(7)
= Kc = 7mg
=7x2x10
=140J

12. Sol: (a)
At steady state the capacitor behaves like infinite resistance and inductor
behaves like short. Between x and y we have a balanced wheat stone network of
resistance R. The circuit at steady state is

E E R

1 I ASVA,
'| d

o e
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i = 1
R+rg+71p

Va=0
But
Va=E —ira
= E=ira

2Ery
R+rg+71p

R+ra+rs=2ra
R=ra—rp (rA>rB)

13. Sol: (¢)
R =

mv sin 30°

qB

_ mv

2gqB

Pitch,

21Tmv cos 30°
qB

X =

_ \3mmv

X = \/C%BW(ZR)

X

= R:zﬁn

14. Sol: (c)
In the phasor diagram representation
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15. Sol: (¢)

Litty L

—

=
—

=vocvh

16. Sol: (a)

1
V(=
n

v n (%
L= TZ:%:nZ: n,=3

v
2 3

rec n2

17. Sol: (¢)
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T d-t+L
K

Cs

Initially,
— So4d
C= d

cd
=Ct = i
d—t+;

cd
d-t

=>Ci =

4.5d-45t=d

4.5t = 3.5d
7d

t= 22

9

18. Sol: (a)
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Thus (x,y) = G,l)

19. Sol: (d)
D; is forward biased and D is reverse biased. Thus

150
AAA

10 Q)

25

=0.08 =80 mA

20. Sol: (b)
lo = mo(nr)?
= p(2mrnr)(nr)? [u : linear density]
= 2mTun3rd

| =mr?
= p(21r)r = 21urd

lo =4lp
21Tunsre = 4 21urd

=> n= (4)5

21. Sol: (a)
The net gravitational force on a given star provides the necessary centripetal

force.
mv?_ GMm+G(m)(m)

r r2 (2r)2

— JVG(4M + m)

=
2V7r

The time period is,
T=2

\%

3
amr/2

JVG(4M + m)
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22. Sol: (c)

o— - 9 q?
T cos60°= Fe =9 x 10 X 03y

:Ez g2x 10+t

and

T sin30° = mg

TxE = ¥ 1073 10
2 10

= T=2x10"3N

= q2x 1011 = w
2
q=107C

23. Sol: (a)
The specific heat is given by
P dv

C:CV+HE

We have,
T=To+aV

dT
= +
v O+a
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= —+ Ra
\"%

RT,

C=Cv+ (V

+ R(J()xl
a
RT,

=(Cv+R)+——

RT,
C=Cp+—
aVv

24. Sol: (d)

Once the string is cut,

t0 = loa

25. Sol: (a)
=a-fpt
when it stops o =0
= t= %

Also

ao _
E_G_Bt

fao=afF ac—p [ tat

26. Sol: (c)
We have,
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St.
X==
)

where
£1=40+£0.1cm=40+0.25%
£1=60+0.1cm=60+0.16 %

x| &

L 0

0.25+0.16
0.41 %

90 x 40
K = 60

=60 cm
~X=60+0.41%
= (60 £ 0.25)Q

27. Sol: (d)
From the given data

K(q1 + q2)q3 =+

LZ
K(q2 +q3)q1 _
%__4
K(q1 +q3)q2 _
1L23 2__18
_ 212
C|1C|3+Q2C|3—?

2

Q21 + Gall1 = —-

2
0102 + gag2 = —“:(L

on solving them simultaneously,

_ 1212
0102 X
_ 6lL?
203 X
_ 8L?
0103 X
4
N .
qz 3
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B=-_2
a3
q_2:_ E
qs 2
1
=>01:Q2:Qz=1:—~ >
=4:-3:2
28. Sol: (c)

3A/4

JAIG
942 = 942
A= [—+=
16 64
_ |4542
64
_ 3V/54
8

29. Sol: (b)
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Initial State rest
OxlIN0O
Final State

«—(m (@

COM
mu =—mv + Mv

vo—vi=e(Ur—Uy)
v—(-v)=(1) (v-0)
2v=u

(2)in (1)

30. Sol: (b)

From Einstein’s equation of the photoelectric effect

hv = hvg + evg

= Vo:EY—EYo

e

(1)

(2

Slope = g:> h = (slope)

PART - B (CHEMISTRY)

KEY:
31.c 32.d 33.d 34.b 35.b 36.b 37. a 38.d 39.d 40. c
41. c 42. b 43.d 44. a 45. a 46. a 47.d 48. b 49. a 50.c
51.c 52.b 53.b 54. a 55.b 56. b 57. a 58.c 59.c 60. d
Solutions:
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31.Ans: (c)
Solution:

de-Broglie’s wave length is given by

a= by
mV mA
2
KE:lmVZ :11’1‘1 L
2 2 mA
KEocl
m

Hence, E; >E; >E,

32.Ans: (d)

Solution: Radiodecay is a first order reaction and hence the half life remains

constant. Thus 48g of the sample will reduce to 3g after 4 half lives.

33.Ans: (d)

Solution: Reactions (a), (b) and (c) involve a proton transfer and hence they are

Bronsted acid — base reactions. Reaction (d) has no proton transfer but the electron

pairs of ammonia is transferred to copper ion and hence it is a Lewis acid-base

reaction.

34.Ans: (b)
Solution: For Adiabatic process
W = AE — pAV

nC,AT = —PAV

1x

r—1

T, =T-

G-1)x1x@-1

T, =T —
J 0.0821

h=T-

35.Ans: (b)

X (T; = T;) = =PV, — )

1
PV, =)

5
r=3 for mono atomic gas)

2

3 x0.0821
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Aldehydes with Grignard reagent gives secondary alcohol.

36.Ans: (b)
Solution: Conceptual

37.Ans: (a)
Solution: Normality = 5.6 x volume strength
20+25+50
N=N1+I\;2+N3 - 56 _56N

38.Ans: (d) The racemic mixture formed will be resolvable.

39.Ans: (d)

Solution: since compound ‘X’ donot give any ppt with H»S, it cannot be ZnCl, or

SnCls.

The salt should contain chloride radical as it gives dense white fumes with NH4OH.

The salt solution gives precipitate with NH4OH which is soluble in excess of NaOH.

Hence it is not ferric chloride. The salt should be AIClIs.

40.Ans: (c)

Solution:

2dSinf =nA
d- nl _ 1x2.29
© 2Sin@  2x0.4561

41.Ans: (c)

Solution:

= 2.5langstroms

ng :E:O.lll ; Ny :@:3.89
180 18

Pp-Ps = my

PO nq +nj
2521-P5 0111

2521  0.111+3.89
25.21—Pg = 0.0277 x 25.21 = 0.699

Pg =25.21-0.699 = 24.5torr
42.Ans: (b)

=0.0277

Solution: More the stability of carbocation, easier is the dehydration.
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43.Ans: (d)

Solution: Conceptual

44.Ans: (a)
Solution: NaOH reacts with AgNOs to form AgOH which is unstable and converts
into a brown ppt of Ag-0.

45.Ans: (a)
Solution: conceptual

46.Ans: (a)
Solution: the gas with a higher value of critical temperature will have stronger

vanderwaal’s forces and hence easily adsorbed on charcoal.

47.Ans: (d)

Solution: Using salt bridge we can eliminate the liquid junction potential

48.Ans: (b)

Solution: Conceptual

49.Ans: (a)
Solution:
o 0693 0.6939 —346x108s-1
T2 2x107
50.Ans: (c)

Solution: It is pinacol — pinacolone rearrangement and methyl group migrates in
preference to benzene ring. If benzene ring migrates it results in a 4-membered ring

which is not stable.

51.Ans: (c)

Solution:
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Ag|Ag"(IM)OCu? (IM)|Cu  Ey =046V

EC -g =-0.46V
Cu®*/Cu Ag®/Ag

Zn|Zn? (IM)0Cu?* (IM)|Cu  Ey =+1.10V

E° g =110V
Cu2+/Cu Zn2+ /Zn

Zn|Zn** (IM)0Ag" (IM)| Ag

B’ —Eg° =| E° —E° —| B —EY =1.1-(-0.46) =1.56V
Ag*/Ag Zn2+/Zn ( Cu2+/Cu Zn2+/Zn Cu2+/Cu Ag*/Ag ( )

52.Ans: (b)

Solution: 5Cl, +1, +6H,0 ——2HIO3 +10HCI

53.Ans: (b)
Solution:

Milliequivalents of acid = Milliequivalents of Na>CO3 + Milliequivalents of NaOH

50xN = (25x0.5)+(20x0.5)
N = 0.45N

54.Ans: (a)

Solution: Lower the gold number, more effective is its protective action.

55.Ans: (b)

Solution: Radioactivity is independent of temperature.

56.Ans: (b)

Solution: conceptual

57.Ans: (a)
Solution:
NH4HS(:)NH3 + st
Initial - 0.5 0
Equilibrum - 05+p p
05+p+p=0.84
p=0.17

K = PNH; XPH,s =0.67x0.17 = 0.114atm?
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58.Ans: (c)
Solution: From the graph we can make out that P°,< P%, the component ‘B’ is more

volatile than ‘A’. Hence the mole fraction of B is higher than A in vapour phase.

59.Ans: (c)
Solution:
CHO
COCH g4 COCH; o, COCH4
O O
CH, Zn, H,0
CHO
60.Ans: (d)
Solution:

Weight of CO2 = 1.0g

Weight of oxygen in oxide = Weight of oxygen in Carbon dioxide = %xl =0.727¢g

Mass of metal oxide = 3.7g, Mass of oxygen = 0.72g, so mass of metal = 3.7-0.72
= 2.973g.

Eq. Mass of metal = 2973 g-307
0.727

6.4 6.4 6736

App. Atomic mass = =
Sp.heat  0.095

ne App.Atomicmass _ 67.36 5
Eq.mass 32.7
Exact atomic mass = 32.7x2 = 65.4

PART - C (MATHEMATICS)
KEY:

61.d 62.C 63.a 64.a 65.b 66.C 67.b 68.a 69.b 70.c

71.c 72.C 73.a 74.d 75.b 76.a 77.a 78.C 79.b 80.b
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| 8l.c | 82.c | 83b | 84d | 85d | 8.b | 87.a | 88b | 89.d | 90.b |

SOLUTION:

61.

62.

63.

64.

65.

As z and | z are mutually perpendicular and z+iz is resultant of z &iz
=~ Triangle in argand plane is OAC where OA =z, AC =iz

1
. Area = §|Z||iZ| =16
= |z|2=32> |z] = 4V2

Letz = x + iy
; o a2 2 _ 3 3 . _ —
Given cureis x* + y* — = x + = y V2 =0
. 3 3 L _3
Let distance from centre(ﬁ ﬁ) to originis d = .

Then maximum distance from origin =d+r
Minimum distance from origin=d —r
’e T1+ rz =2d=3

I = f_aa—a_x dx

a2—x2

a a
| =t | =
= —dx — ——dx
a
1 X
=2af— 0[—
Va7 =7 Va? —x?
a

= 2a[sin™ (1) — sin"*(0)] = ma

dx — is odd function

X
= 2asin"t—
alo

1 .2
——Ssin“ x
2

f(x)

fx) = =2f(x).f (x) =1—2sin’x

= % [f(x)]? = cos 2x

sin 2x
2

:>f(x)2=fc052xdx= +c

sin 2x

FIOEEES

+c=>period=m

HereD>0;a < 2<B
D=(p+1)>-4(p*+p-8)>0
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=3p2+2p—33<0
> @p+1)(p-3)<0=pe(-3,3) 1)
=>f(2)<0

Also f(2) =4 -2 (p+1)+p?+p-8<0
=>(@-3)(p+2)<0=p € (-23)-- 2

Common solution of 1 and 2 is (-2,3).

66.

Required area = OABCO

—(Yal |x_ _ 2 — 2 _1 -1
_fo (\/; ax)dx—1:>a —3:>~a—\/§

12.11 —

~ Required ways =3+ 10 -1, =12, = 5 66

68. S=2t-(—1D" (@B +5r).n¢,

=3 (i(—l)r.ncr> +5 (i(—l)r.n.n - 1Cr—1>

=31-D"+5n(1-1D"1=0
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10
69.  (abcd)|>+1+2+1]

~ Required co — ef ficent = a=2b~°c 'dtin (1 + E + E + 1)10

a b ¢ d
= 2!;()1!!1! = 2520 (Number of ways to form the group of 6, 2, 1 and 1 from 10
objects)

70.  xM.y" =M™t
=> mlogx + nlogy = (m+n)loga

m n dy
= —+—.—=0
x y dx
dy ——my
> — =
dx nx
y| nx n
~ sub — tangent = |—| =—=—X
m m m
= propotional to'x’

71.

|
E]
I
=
=
kA

~ Required curve is

ORAAT

© ® ®

~ 5non — dif ferentiable points are there

72.  Clearly given points lie on the circle x> + y> = 18
=~ Circum centre (s) = (0,0)
Centroid (G) = (%%)
Orthocetre divides line joining ‘G’ and ‘S’ in the ratio 2:3 external
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2 : 3 (external)
0=CX2XY)
= (V13 +7 — V18,5 — V11)

2 2
73.  Equation of tangent to the ellipse - +°- = 1is y = mx £ V16m? +9

>mx—y+16m?+9=0
If it is also Tangent to the circle x>+y? = 12 then
r = d holds good.

_ 16M2 +9

M2 +1
> 12(m?+1)=16m? +9
3 V3

2 = _ =+ —
=m?=_=>m=1t -

~ Tangentis 2.y = V3x + V21

74. r=Q+Di—A+20)j+ 1 -3k
=QRi—j+k)+ A0 —2j—3k)
= this line is passing through (2,—1,1)and paralel to the line with d.r*s(1,—2,—3)
Required plane passing through (1,2,3)
~dir’s of line joining (1,2,3) and (2, -1,1) is (1,-3,-2)

x—1 y—2 z-3
~ Equation of planeis | 1 -3 -2 (=0
. 1 -2 -3
l.e 5x+y +z =10

75. T=Qi—j+k)+Ai-2j—-3k)=a+b
T=0+2j+3k)+uQBi—2j—k)=c+ud

[[a-c b d]| _ |[i-3j—2k i-2j-2k 3i-2j—k]|
SD= = — —
|bxd| [(i-2j-3k)x(3i—2j—k)|

1 -3 -2
1 -2 -3

13 -2 -1l 12 _ 3 _ V3

Sl k| -4G+2+0)] Ve 2
1 -2 -3
3 -2 -1

76. If A,B,C and D are consecutive vertices of a parallelogram

then D = A+C-B
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Here A=(1,2,-1),B=(2,3,0), C=(-3,1,-2)

Since these are not consecutive vertices, fourth vertex will be either of A+B-C
(or) A+C-B (or) B+C-A

i.,e AtB-C=(6,4,1)

A+C -B =(-4, 0, -3)

B+C -A=(-2, 2,-1)

-X

77.  Let(x, y) is the point on the curve y = ex";e nearer to origin

eX + e ¥\?
mop? =x*+yt=x*+ (T)
Let f(x) = x2 + i (e +e 2 4+ 2)

. 1
= f(x)=2x+ E(ezx —e™2¥)
For maximum (or) minimum, we have f(x) = 0 = e 2% — ¢?* = 4x
=>x=0alsof’(0)>0
~ at x = 0 shortest distance existi.e ‘1’

78. y?=4x

d
=>2y£=4

dy 2
dx vy
o Ml = 1

x2+y2—6x+1=0
2x + 2 4y 6=0
= ———6=
x ydx
dy 3—x
= — =
dx y
dy
A M =(—> =1
z dx/q,

~ M; = M, = curves touch each other

79. y=(c1+c2) cos (X+c3)—Cs.e® e
Letci+co=Aandcz =B, cs. e =C
~y=Acos(X+ B) — ce*
3 arbitrary constants = order = 3
dy _ d*y

. . . d3y
Actual equation after solving is — +-—=——=

+y

80. n(s)=10.;E = {(10,5,2)(8,2,4)(6,2,3)}
n(€e) _ 3 i

n(s) 105 40

~p(e) =
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—1if nlisodd

81. -Al= (—1)"A| = { '
A 1if niseven

1+ a? — b? 2ab —2b
82. 2ab 1—a? + b? 2a
2b —2a 1—a?-b?
Ri— R, + bRs; R, > R, — aRs
1+ a? + b? 0 —b(1+ a? + b?)
0 1+a?+b?> a(l+a?+b?
2b —2a 1—a?* — b?
1 0 —b
=10 1 a (1 + a? + b?)?
2b —2a 1-—a?-b?

R3 d R3 - 2bR1 + ZaRZ

10 —b
=(1+a*+b%)?*|0 1 a =1 +a*+b?)?
0 0 1+a®+b?

83. Letx=siny
T
= sin"!(1 — siny) — 2sin"!(siny) = 3
T
= sin71(1 —siny) = 3 + 2y
= 1 —siny = cos 2y
= 1—cos2y =siny = 2sin?y —siny =0

: : 1
= siny =0 (or)siny = 3
1
=>x=0(r)x = >
But x = % is pseudo result

~ x = 0is the only solution

. A B . B . C
84. rn—-r=4R sin = [cos—cosE — sin—=sin —]
2 2 2 2 2

6 = AR si A (B+C>
=>6= -
sin - cos (—
= 6 = 4R si 24 > si 24 _1 > LA =
=4Rsin® 5 = sin®o =2 =5
85. 2sin’?x—asinx+(2a-8)=0
) at(a—28) ) a—4
= =— =
sin x 2 sin x >
a—4
a—1< <1=a€](206]

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



JEE Mains 2018

86. o rw=% " gw=1

c U gt =2

-

87. Lt w.[ﬁ+\/1+cosx]

x =0 (1-cosx)

ax—13x—1
:xljo Ty (V2 + 1+ cosx)(1+ cosx)
=z
log32.1og3
—g 82 WZ+V2)1+1)
—8\/_(10g3)2

88. Mean =8= x+ y = 14 (assume unknown observations as x & y)
Variance = 16 = x? + y2 = 100
sty + (e —y)? =2(x* +y?)
Skx-—y)l=4>x—y=42
~on solving x +y =14 and x — y =+ 2, we have
X=6,y=8(or)x=8,y=6

89. n(u) = 2000,n(4) = 1720,n(B) — 1450
n(AUB) =n(4) +n(B) —n(AnB) =3170—n(AN B)
Since AU B <u,n(A U B) < n(w)
= 3170—n(A N B) < 2000
=>n(ANnB)>1170

9. fl)=*

f(x) +1 —2x
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Now f(2x) =

_2(50)-
2 () +1

_3f)+1
- f(x)+3
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