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JEE Mains 2018 Code C - Answers & Solutions

Q No. Answer Level Chapter

1. A Medium Ionic Equilibrium

2. A Medium Introduction to Organic Chemistry
3. C Easy P block -1

4. D Medium Alcohols, Ethers and Phenols
5. B Hard Redox Reactions

6. A Medium Ionic Equilibrium

7. C Medium Thermodynamics

8. C Medium P - Block Elements - 11

9. B Medium Electrochemistry
10. B Easy Chemical Bonding
11. B Easy P block -1

12. C Easy Chemical Bonding
13. B Hard Amines
14. B Easy Solid State

15. B Medium Chemical Bonding
16. C Hard Coordination Compounds
17. B Medium Hydrogen

18. D Easy Biomolecules, Polymers and Chemistry in Everyday life
19. C Hard Amines

20. B Medium Environmental Chemistry
21. A Medium Coordination Compounds
22. B Easy Hydrocarbons

23. C Hard Basic Concepts of Chemistry
24. B Medium Carboxylic Acids and Derivatives
25. A Medium Hydrocarbons

26. D Medium Chemical Equilibrium

27. C Medium Alcohols, Ethers and Phenols
28. B Hard Ionic Equilibrium

29. D Medium Chemical Kinetics
30. C Medium Solutions
31. A Medium Indefinite Integration

32. D Medium Conic Sections - 11
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33. A Medium Conic Sections - II

34. D Medium Vector Algebra

35. B Medium Complex Numbers

36. D Hard Definite Integration

37. C Hard Binomial Theorem

38. B Medium Sequence and Series

39. B Easy Statistics

40. D Easy Trigonometry

41. A Hard Sets, Relations and Functions
42. D Medium Permutations and Combinations
43. C Hard Applications of Derivatives
44. B Hard Limits

45. C Medium Definite Integration

46. A Medium Probability

47. C Medium 3 Dimensional Geometry
48. A Hard Trigonometry

49. B Medium Straight Lines

50. A Hard Sequence and Series

51. C Medium Conic Sections - II

52. B Medium Conic Sections - 1

53. D Hard Continuity and Differentiability
54. B Medium Matrices and Determinants
55. D Medium Mathematical Reasoning
56. A Medium Matrices and Determinants
57. B Medium Inequalities

58. C Medium Conic Sections - 11

59. B Medium Differential Equations

60. A Medium 3 Dimensional Geometry
61. D Hard Wave Optics

62. D Hard Modern Physics

63. B Easy Semiconductor Electronics
64. B Easy Units and Measurement
65. A Medium Magnetic Effects of Electric Current
66. A Medium Electrostatics

67. A Easy Dynamics of Motion

68. B Medium Work, Power, Energy and Momentum
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69. D Medium Capacitors
70. A Medium Oscillations
71. D Medium Modern Physics
72. B Medium Magnetic Effects of Electric Current
73. A Easy Current Electricity
74. B Easy Electromagnetic Waves and Communication Systems
75. B Easy Wave Optics
76. B Medium Current Electricity
77. D Hard Rotation
78. A Hard Work, Power, Energy and Momentum
79. B Medium Electromagnetic Waves and Communication Systems
80. D Easy AC Circuits
81. A Medium Motionin 1D
82. A Easy Current Electricity
83. B Hard Gravitation
84. C Medium Modern Physics
85. A Easy AC Circuits
86. B Medium Thermodynamics and Kinetic Theory of Gases
87. B Medium Mechanical Properties of Solids
88. D Hard Waves
89. D Medium Work, Power, Energy and Momentum
90. C Hard Rotation
Solutions
Ql. (A)
CH3COOXK is a salt of weak acid C H3COOH and strong base (KOH)
.". The net solution will be basic.
Q2. (A)
Kjeldahl's method is not applicable to compounds containing nitrogen in nitro (—NO2), azo
groups (—N. 2+ ) and nitrogen present in rings as nitrogen of these compounds does not convert to
ammonium sulphate under the conditions of this method.
Q3. (9]
Both BC'l3 and AlCl3 are lewis acids.
Q4. (D)
OH OH
COOH o
i) CO,, NaOH (CH;C0),0 \ (
—_— —] 1
ii)H H O
COOH
Q5. (B)

Weak base (WB) + Strong Acid (SA) — Acidic solution

When weak base is titrated against strong acid in the presence of methyl orange as indicator

then the end point is obtained in acidic conditions (pH < 7).
.". The colour change of methyl orange is from yellow to pinkish red.
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Q6.

Q7.

Q8.

Q9.

Q10.

(A) )

H2S = 2H ™ + S

0.1
0.1 -0.1ca 0.2+ 0.2 0.1x
K =K1K =1x 107" x1.2x107 8 =12 X 1020

[H*][$*] 90 0-2(1+a)[S7]
K= W = 1.2x10 = W
1 ~1
o0 0.2x0.2x[S*7] ta

*." a is very small
= [§%7] =3x10"%
(©)
CeHe (1) + %Oz(g) — 6C02(g) +3H20(1)
Given Qv = —3263.9 kJ /mole
= At constant volume, AU = Qv (from 1lst law)
= AU = —3263.9 kJ /mole
At constant pressure, Qp =7
= From lst law
AU=Qp +W
— 3263.9 = Qp — AngRT

= —3263.9=Qp — (_1~5)1><080~§14><298

= Qp = —3263.9—-3.7

= —3267.6 kJ /mole

(C)

(NHy4)2Cr207 — Cr203 + N2 +4H20
NH4NO2 — N2+2H20

Ba(N3)2 — Ba+3N2

(B)

By Hg + 30, = By0O3 + 3H-50
27.66 g
=1mol 3 mol 1 mol 3 mol

2H20 — 2H2 + O2
Electrolysis of H20O involves 4 e~ transfer of 1 mol O2

.For 3 mol 02,4 %3 e transfer is required.
= 12 F of electricity =12 x 96500 C

.12 x 96500 = It12: %(6)5(,) Xt

. —_— — >< —
..t—12><965—wh1°—3.2 hr
(B)

Structure of I3 is
©

27— T,— It

Total number of lone pairs = 9
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Q11.

Q12.

Q13.

Q14.

Q15.

Qle6.

(B)
M + NaOH — X
1 I
Al Al(OH)3

white gelatinous
precipitate
X+ NaOH — dissolve
Al(OH)3+NaOH — NaAlO;

or
Na[Al(OH)4]
Sodium aluminate
A
X— oxideA
Al(OH)3 — Al203 (used in chromatography as adsorbent)
(C)
Electronic Configuration Bond Order
He, :0ls®c*ls" +1/2
H, cols®o*ls" +1/2
H;™ :0ls’c*1s” 0
Heé+ :ols” +1
(B)

+
NH, NH, NH,

A | KL —

(1)
Resonance stabilized
The above compound forms resonance stabilized cation with H ' and therefore is most acidic.

(IV) is secondary amine and (I) is primary amine. Secondary amines are more basic than primary
amines.

/\N g /\/NH 2
H

(v) Y
In (II), the nitrogen is sp2 hybridized unlike other alkyl amine which are sp3 hybridized. Hence,
it is the least basic compound.

/
(1)
(B)
In frenkel defect, the cation is dislocated from its normal site to an interstitial site.
(B)
KCl is an ionic compound. PH3, O2, B2 H¢ and H2S504 have covalent bonds.

(0]
P o . H
AN =0 NV !

/B B\ HO—ﬁ—OH
H w H O

(C)

[Cr(H20)6]Cl3 — Oxidation state = +3
[Cr(CsHeg)2] — Oxidation state = 0
K,[Cr(CN),(0),(0,)(NH3)] — x+(~2)+(-2)+0+0=—2

\

2cN°® 20?10, 1NH,
=x=14
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Q17. (B)

Oxidising action in acidic medium

2Fe" (aq.) +2H " (ag.) + H202(aq.) — 2Fe* (aq.) +2H20(1)

Reducing action in basic medium

2Fe3T (ag.) +20H ™ + H202(aq.) — 2Fe*" (aq.) +2H20 402
Q18. (D)

T’HO
(CIHOH Ja % CH,CH,CH,CH,CH,CH,

CH,OH n-Hexane

Glucose
Q19. (C)
This is a wrong question in JEE 2018, The question asks about histamine. However, the pK,
given is of histidine. Also, pH of human blood is basic and this information is missing.
Solution:
pH of human blood is 7.35
pK, of the two nitrogens in aromatic ring = 5.8
pK, of aliphatic nitrogen = 9.4
The two nitrogens in aromatic ring are equivalent as they show tautomerism.
At pH 7.35 (human blood), aliphatic nitrogen can get protonated but not aromatic nitrogen.
Q20. (B)
[3Ca3(PO4)2 -Ca(OH)2] +F~ — [3Ca3(POy4)2 - CaF?]

Q21. (A)
Br pt Br
HsNip, | A NHs HsNily,, | ANHs
Co +Br —> Co + NH
N | O, b/
Br s Br
trans One isomer
Br 1t Br
HaNl""ll._ | .lllllll'Br Hahr'l"“h._ | _-lllllll'Br
Co +Br —» Co + NH,
H3N( | ‘NH:; H3N' | VNH3
NH; J Br
cis *
Br
H3N.l||||||__ | _'I,||||I-Br
Co
H3N( | VBr
NH,
Two isomers
Q22. (B)
R H
o Naflig.NH; = \ F g
RC=CR+H,——— (C=C
Alkyne H/ \R'

trans-alkene
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Q23.

Q24.

Q26.

(9]
(29:+ )
Ca:Hy+ 02—>m002+2H2O

= z+7 7 1s the complete amount of oxygen (O2) required to burn Cz Hy.

" Since Cz HyO » contains half as much as oxygen required.
= 2z is the complete amount of oxygen required.
=22=(z+%) x2 { - Counting
atoms of oxygen
= z=x+ %
for option C, C2H403
=r=2y=4;2=3
Sz=c+d=2+1=2+1=3
Hence, Option C is correct.
(B)

0{9
OH
Q=0
o
f\ ©/ Y ™
/©’ T
é/ NaOMe é + §ir®
MeOH

Methyl
Shlft

(D)

For exothermic reaction, AH = —ve

- AG=AH-TAS=—
AG=-RThK = —
=K o

Only lines A and B shows that In K increases with %
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Q27.

Q28.

Q29.

Q30.

(©)
o
o HI I
heat
0”7 OH
Intermediate is stable carbocation
@:ﬁ@
07
(B)

BaSO4 = Ba®" + SOZ_
Ky = [Ba?']-[S0% ]
Given, Na2SO4 =1 M, VNa,s0, = 50 mL
= mmoles of Na2504 =50 X 1 = 50 mmoles
= mmoles of SO; = 50 mmoles.
Final volume of solution = 500 m L
.. concentration of [SOZ_] = % =01M
. Kgp = [Ba**][SO} ]
= 1x10 1= [Ba**][0.1]
= [Ba®"]=1x10""M
= The conc. of [Ba2+] in the final 500 m L solution is 1 x 10™% M
.". mmoles of [Ba2+] =1x10"? x 500 mmoles
. final volume = 500 mL
& Vol of Na2S0O4 added = 50 mL
.*. Initial volume = 500 — 50 =450 m L »
. concentration of Ba®" initially = %5(?500 =11x10° M
(D)
Let rate of decomposition of acetaldehyde be R = K [C H3CHOJ”
when 5% reacted R =1 Torr/s
= R=K [P,(1-0.05)]"
1=K|[P, x0.95]" (1)
when 33% reacted, R = 0.5 Torr/s
= R=K [P,(1-0.33))"
0.5=K [P, x0.67)" (2)
= Taking ratio of equations 1 & 2 we get
1 (P,x0.95\%
63—(Emﬁ>
= 2 = (1.414)" = (v/2)*

= 2 =(2)%2

=5=1

=>x =2

.". The order of the reaction is 2.
(©)

ATy =1ikf-m

For 1 modal aqueous solution, the compound with lowest value of ¢ will have highest freezing

point.

[Co(H20)5Cl|Cl2- H20 = i=3
[Co(H20)4C12)Cl-2H20 = i =2

[Co(H20)3 -Cl3]-3H20=1i=1
[Co(H20)6]Cl3s =i =4

.". Option C will have the highest freezing point.
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Q31.

Q32.

(A) 2

f sin® z cos® = dz

- : 2
sin® z+cos? z4sin® zcos? z+cos® )

f sin® z cos® = dz

sin® z+cos? z)?(sin’ z4cos® )
f sir? z cos? z dz

(sin® z-+cos® z)°
Divigie by cosb z

R P
f (tan® z+1)
f tarf zsec® x dz

(1+tar z)?

= 1+tandz =t

3tan2,grzsec2 zdr=dt
1 t241

=331 tC
1/ -1

= E(T) +C

-1
3(1+tar® ) +C

=
(D)
4z® —y* = 36

Tangents at P & Q intersect at 7(0,3)
Chord of contact = PQ

4rzx1 —yy1 = 36

4(0)x1 —y(3) =36

—3y =36
y=—12 _
P(3v5,-12) _Q(-3v5,12) T(0,3)
3v5  —12 1
Area=|3|-3v6 -12 1
0 3 1

= |3 x90,/5| =45,/5
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Q33.

Q34.

A)

y* =16z  P(16,16)
/CPB=2¢6 tan 6 =?
yy1 = 8(x +z1)

16y = 8(z + 16)

2u==x + 16 (equation of tangent)
MT =3
MN = -2

(y—16) = —2(z — 16)
y—16 = —2x 4 32
2z +y—48=0  (equation of normal)

y=0 x=-16
A(-16,0) P(16,16)
y=0 x=24
B = (+24,0)
C = (4,0)
0= angle between PC & PB
mpe = 3
mPB——s— 2
tonf — ‘ —+2
anf =
S i ey

10
— % -9

3
(D o o
u=z(2i +3j —k) +y(j+k)
u=1(2z)+78z+y) +k(—z+y)
u—b=24 u-a=0

~

(2zi +Bz+y)j+(—z+y)k)-(7+k) =24
3r+y+(—x+y) =24

2z + 2y = 24

:1:—1—}/ =-12 R ...(1) R R o

(2zi + Bz +y)j+(—z+y)k)-(2: +35 —k) =0
4z +3(3z+y) —1(—z+y) =0
dr+9z+3y+x—y=0

4z +2y =0
4r4+y=0
y=—Tx ...(id)
Solving (i) & (ii) , we get
—6x =12
x=-2

=14
u—2( 2)i 4 (— 6+14)g +(+2+14)k
= —41 +85 + 16k
4> = (v/16 + 64 +256 )?
= 336
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Q35.

Q36.

Q37.

2 —x+4+1= a101+ﬂ107:?

Qe Q
I

[
S wlm—l-

| R Q
<o
©
Q
[\V]
ot +
) =t
5
ot
™
[\

L R

E

) = cos 2 f(z) =z
1822 —9nz + 72 =0
1822 —6mz — 3rz 4+ 22 =0

6.%(37:? —ﬂ_ﬂ') —7m(3x —m) =0

o Q.
AN
sy

Ei
azgaﬁzg
y = (gof)(z) y = cos |z| =cos z

Shaded region,

[ cosz dx
6

= (sinw)z

N
-2 72
©)

.5 —\5
(:13+\/333—1> +(m—\/5133—1> (z>1)
Sum of coefficient of odd degrees

a=x b= \/m?’ -1
= (a+Db)° +(a—b)
= 2 (a® +10a*b? + 5ab*)

=2 (x5 +10z3 (x3 —1) +5.’B(£B3 —1) 2)
=2 (:1:5 +102% —10% +52 (28 +1 —2m3)4)
= 22° +202% — 2023 + 1027 + 10z — 20z
= 102" + 22° — 202> + 10z + 202 % — 202*

Sum of coefficients = 10+2 — 20410
=2

5

N\W

o\ a-

w|a-
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Q38.

(B)
12

Given, Y a4k+1 = 416
k=0

= a1+as5+ag+aiz+....+as9 =416
= a1 + (a1 +4d) + (a1 +8d) +....+ (a1 +48d) = 416
= S13 =416
= % [a1 + (a1 +48d)] = 416
2></4’1'632
=64
»

= a1 +24Ad=32 ...(1)
Also, a9 +a43 = 66
= a1 +8d+a1 +42d = 66
= 2a1 4+ 50d = 66
= a1 +25d=33...(2)
From eqn. (1) & (2), we get:
a1 =8 andd=1
III7OW' a% +ag+. . ..—|—a%7 =140 m

a% =140m
i=1

1=

= 2a1 +48d =

17 9
= Y (a1+(i—1)d) * =140m
11:71 )
= S [84(i—1)] * =140m
U
= > (7+1) =140m
=1
17
= > 49+i° +14i=140m
= 17 17 17
=49+ +143Yi=140m
=1 =1 =1
= 49 (17) + LHDEHD | 16dDAS _ 40y
3
— 833+ %”36 12142 = 140m
= 4760 = 1};10 m
476
m = T,Q/ =34
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Q39.

Q40.

Q41.

(B)
9

Given, Y (i —5) =9

i=1

9 9
= —x—5) 1=9
i=1 i=1

9

= > i =9+5(9)
=1
9

= > zi =54 ...(1)

i=1
9

Also, > (x; —5)2 =45
=1

9
= > a2 +25—10z; =45

i=1
9 9 9
= 32?2 +2551-10) 2 =45
i:91 =1 =1

= Y x?+25%x9—-10(54) =45

9
= Y 2? =45+540 — 225 = 360 ...(2)
1=1

2
2_l 72 2 i
Now, 0~ = — 7 (

N (éi )

= 3T60 - (%) [From eqn.(1) & (2)]

—40—(6)° =4

. Standard deviation, 0 = v/4 = 2

(D) h h

tan 30 =7 tan 45 = 7D
==z PD=h

/PDQ =90°

h? 422 = (200)2

h? +3h% = (200)2

4h% =50 x 200

h? = 50 x 200 = 10000
h=100m.

(A)

We have,

la—5|<1

then, -1 <a—5<1
ord<a<6

And |b—5| <1

then, -1 <b—-5<1
4<a<6

Now, 4 = {(a, b)}
Also, 4(a — 5) +9(b— 5) < 36

(a—5Y (b—5F
7 <1

All the points in set A will lie inside the rectangle.
Therefore, A C B.

=N W B
PR (R D 1 N
T 1 T T

P
W h
&
X
= R

x
12 3 45 6 7 8 9
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Q42.

Q43.

Q44.

Q45.

(D)

6 different Novels

Ni,Na,...,Ns

3 different dictionaries

D1 D2 Ds

4 Novels 1 Dictionary

Ny N2 Dy Ny Ny
6 5 D1 4 3

3
6xbx4x3%x3=30x4x9=36x30
= 1080.

(©) ,
T —
h = 2 = —L 2
®) = wxrgi
whenx——<():>m——+ < —2/2

SO —2f 2 will be local max1mum value

SO 2f 2 will be local minimum value.
(B)

hm w([l] [2] —l——l—[ﬁ])

0+

z—0" { }
0<i=t <1
O <z { } <z
lim (1+2+3+ .+15> _ 15 16 =120,

T
z—0"

(C)

- ] e

2

2 in? 2z
I:J(;Z+’1”) dz (2

< (2=+1)

2,
2I:f 1—c§s2mdm

777" ™

T sin2z\ 2
2I:(§_ 4 )%ﬂ
21 = (5 -0) - (£ -0)
2l =7 x2=>1=7.

hmdﬁﬂlf)@}+{h»ﬂwn
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Q46.

Q47.

(A)
Case I
Event 1: Taking out a red ball.

Eveilt 2: ”(l;akinrq out a red ball after adding two red balls.

T X1T5
Case II
Event 1: Taking out a black ball.

Eveélt 2: Eakjng out a red ball after adding two black balls.

T X125
Total probability = % +% = % .
(&)
Let a(5a _1a 4) and B(47 _17 3)
Plane: T +y+2 = 7
=n=1i+j+k
DR's = (1,1,1)
Eqn. of AA’

z—5 y+1

=A

=>T=A+5,y=2A

-1, z=)X+4

= A" =(\+5, A—1,

A+4)

-+ A liesonplane = A+5+A—1+A
+4=7

z—4 y+1 z—3
1

4

=M
- B’ lies on the plane = p+4+pu—1+p
1—1—3:7
(13 =2 10
$B==@ﬂ?ﬂ7)
= A'B’
14 13,2
(%)

2
—-14 2
+ (T +§)

o~ |_~—~
_|_
—
c,ol’:
|
w|5
N—"
o
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Q48.

Q49.

Q50.

(A)

8cos:v[cos cos(%—x)’—%]:l
4 cosx [cos— +Cos2w—1} =1
4 coszx [cosQ:z:——] =1
[

4 cos x [2cos? m—l—ﬂ =1

2 cosz [4 cos’z — 3] 1

1
4 cos® x — 3cos:/v—2

cos3m:cos§
3:13—277,71':|:1
n=0, 3acﬂ: 3 w—ﬂ:%, T=7g
n=1, 3:1:—27Ti—
3 57r s r — 571' ks
— 3173 — 99
Rest all solutlons a%“e not in [0, ]
Sum = 9 R
Sok="2
(B)
Let the slope of line PQ be m
= Eqn. of line PQ =y —3 =m(x —2)
=mz—y+3—-2m=0
Coordinates of P = (0,3 —2m)

2m—3
Coordinates of Q = ( 7:; ,0)
2m—3
= h =

= hm =2m —3
(2m—hm) =3

:>6 6 —2k—3h+hk

= 3h+2k = hk

=3r+2y==zy

(A)
40
1 r=1

40

:ZT’I’ ZT’I’

r=21

—24 = (212+2222+232+2242+...+402)

_ (12 +22%2 132,242, . +202)
=20 (22 +2.24 + 26 + 2.28+. .. +60]

—20 | (22+24+26..60 +24+28+...+60)

J/ [\ J/
-~ -~

20 terms 10 terms
= 20[ (22 +60) + (24+60)}
=10 [20 82 +10.84]
=100 [164 4 84] = 100 x 248
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Q51.

Q52.

Q53.

(©)
(Set -C)
= Let POI = (z1, y1)

-9
Slope of tangent on ellipse = -

by,
Slope of tangent on paprabola = Y

= curves are at right angle, hence

-9z 3
= by, Xy = 1
= by; = 27x1

=b (634;17) :927w1

=b=% =3

(B) _ _
Orthocentre A (—3, 5) centroid B(3, 3) and AB = /40 = 24/10

L, > .

A B £
Centroid divides orthocentre and circumcentre in ratio 2 : 1
S AB:BC =2:1
Now AB = 2 AC
3 3 T
AC = $AB=3(2/10)
AC =34,/10
Radius of circle with AC' as diametre is
$v10 =3,/3.
(D)
f(z) =z —m| (e'x‘ —1) sin|z|
we check differentiability atz =7 & ¢ =0

Atz =0
R.H.D.— lim |m+h—| (e\ﬂh\h_l) sin|ﬂ'+h|_0:
h—0"
. |T—h—m| (e|7r—h\ 71) sin|m—h|—0
L.H.D.= lim .

h—s0* —h
‘' RHD = LHD, so function is differentiable at ¢ = 7

Atz =
|h—n| (¢ —1) sin|h| -0

R.H.D.= lim W =0
h—0"
. |=h—m|(¢7"~1) sin|~h|-0
L.H.D = lim = =0
h—0* -

' RHD = LHD, so function is differentiable at = 7
.. set S is empty set, ¢.
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Q54.

Q55.

Q56.

(B)
z—4 2x 2z
2% x-4 2z |=(A+Bz)(z—A)°>
2z 2z r—4
-4 0 0
Putz=0=|0 -4 0 |=A3=A=—-4
0 0 4
z—4 2x 2z
2 xz—4 2z |=(Bzx—4) (£E+4)2
2x 2x r—4
1—-= 2 2
2
2 1-3 2 |=(B-%)(1+%)
4
2 2 1-4
1 2 2
Putz >o00o=1(2 1 2|=B=B=5
2 2 1
ordered pair (4, B) is (—4, 5).
(D)
p lq | ~p ~q PV q ~(pVg) ~ PAq (pV_q)V(~pAq)
0 0 1 1 0 1 0 1
0 1 1 0 1 0 1 1
1 0 0 1 1 0 0 0
1 1 0 0 1 0 0 0
~ (pVq)V(~pAg) is equivalent to ~ p.

(A)

r+ky+3z=0 (D
3r+ky—22=0 (2)
2c+4y—32=0 (3)
Eq (2) —Eq (1)

20 —52=0 (4)

fromeq (3) & (4), we get
52+4y—32=0=2z+4y =0
z

:>Z:_2

5 z
alsog-z-y—2=

[

z

(—2)> =10

o] on
| ot

<
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Q57.

Q58.

Q59.

= /x =0 or \/LI_: =4
=x=00rx=16

But vz >3 =2z >9

Hence, T = 16 is accepted &

z = 0 is rejected

Case-II: 0 < y/z < 3

= —2JT4+6+2—6,/T+6=0

= 8/ 4z +12=0

= 64z + 27 + 144 + 24z

=2’ — 40z +144 =0

= (z—36)(zx—4)=0

=z=36,xr =4

=/ =6 or \/LI_: =2

[z >0] B
.v/z_= 6 isrejected because /= < 3
= =2=>zx=4

- S ={4,16}

So S contains only 2 elements
Option (B).

(C) )

y=z"+6

z? +y2+16:1:—|—12y—|—c:0
centre (—8,—6)

Eq of tangent to parabola at (1,7) is
T —

%7 =z-1+6

=y=2x+5
m=4/100—c
e |—16+6+5|
V/100—6 = T
100 —c=2 = c=95
((]13)
%—Fy-cot:z: =
I.F.:efCOt z-dz

— el S da
Putsinz =t=-cosz-dr =dt
dt
I.F.:ef_t —e® —sing
I.F=sinzx
. . . 4z
smx-y—f,sl—ﬁwdm
2
sinz-y= A% +c
s
atz=75-y=0

%
sinz’

z € (0,7)

71'2

2 J—
=0=2"+c=c=—
N 2 7r2
sinz-y=2z" — 5

S
atT =3 )
1 7r
s y=2 = —
2 36 18
. 87’
Yy=—"9

2

M|=\

(1)

(0,6)

1.7)
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Q60.

Q61.

Q62.

Q63.

(A)

Plane passes through line of intersection of first two planes is
2z —2y+32—-2)+ ANz —y+2z+1)=0

2A+2) —y(2+N) +2(A+3)+(A=2) =0

is having infinite number of solution with  +2y —2—3 =0 and 3z —y+22—1 =0 then

(A+2) —(A+2) (A+3)

1 2 —1 =0
3 —1 1
Solving A =5

T —Ty+82+3=0 ; .
perpendicular distance from (0, 0, 0) is 165 33
(D)

In diffraction
dsin 30 =A

A=
2
Youn&] s fringe width [d’ - separation between two slits]

d d _ 50x10°2
-2_ga o0x10"
10 “ =5 x 7
10-2 — 10 °x50x1072
- 62><d' )
10_2 _107°x50x10™

2xd’
d =25um
(D)
From RTdberg’s formula

(1)

=1 = (2)
From (1) & (2)

o]

c At Ag)
= A= T3
n_ g
- A Ag(AatAg)
=0
AN, AN
)\2 ,\2

n

[An >> Ag]

AA+

(B)
200 Q

—P—WWMW—
@

I
II
3v

Silicon diode is in forward bias.
Hence, across diode potential barrier

AV =07V
[ VAV 307
T R T 200
=23 —11.5mA
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Q64.

Q65.

Q66.

Q67.

(B)
ﬂ)__Am+M
p  m Vv
_ Am | 3Al

m l

1.5%+3 x1%
=4.5%

(A)
Radiyﬁ%(zicircular path in magnetic field is given by
m

T="4B
where K = kinetic energy of particle
m = mass of particle

q = charge on particle

B = magnetic field intensity

r = radius of path

For electron

Km,
Te = —g— ...(@1)
For proton,
V2Km,
Tp = ——g — ...(i)

For alph.’a;(particle
V2Km, V2K4m,  \/2Km,
Ta =—30F = T 2B~ B
Since me < mp, the order of radius will be 7e <Tp =7Tq.
(A)
Potential at B
= (Potential due to A ) + (Potential due to B) + (Potential due to C')

Potential due to A:

Kga 1 5 4ma’xo ia_z
T Admeg b T & b
Potential due to B:
Kegpg 1 47rb2><(—a) __ —ol
Ty dme b T &
Potential due to C':
Kgc 1 dnc’xo _ gc
T. — 4me, c &

Adding all, we get
2

(A)

FBD

for rest,

f=mg

mig < uN [Since, f is static in nature]
mi <

g < p(mz2+m) g

- —m2<m

=m > 23.3 kg

'l!'hi
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Q68. (B) k
- 27"; X
~du _
F= 9r

Now, since Qarticle is under central action force.

= ;—3 = % [Note (—) sign indicates central acting]
1 2 k
= ‘§mv ' = 5,2
Now, Total Energy
= u‘a + k’ a
_—k Kk
2a? + 2a?
Q69. (D)
m‘za(l—%) ”90pF
1
=0 =0 (1 — = )
AUND
=0i=%0 I!
. p 20V
= Qi = £ (A) x (Eeo) x (3)
=2 xCxV
2 5
= (£ x90x20x 3) pC
= 1200 pC
=12nC
Q70. (A

For silver atom,
no. of atoms in 1 mole = N4
We know that

\/TkL =2nf [where p is reduced mass]

= % S
=k > 427r2 2u
— m
i 47T2f i 1242 0.108
=4n” x (107)" x =
=71N/m
Q71. (D)
A neutron and a deuterium are of comparable masses, and under elastic collision conditions,
analytically we can say, that the deuterium will gain a final speed comparable to neutron's initial
speed.
This in energy terms for the neutron can be stated as a high amount of loss as it almost transfers
all of its energy to deuterium.

However, with carbon nucleus (24 times the mass of neutron), the neutron will bounce back will
almost the same speed, resulting in very small loss or small transference of its kinetic energy.

Option D only satisfies the above logic.

Q72. (B)
m1=I1A
Mo =2m =TIA'
A2 =241
) :”\{27@
0
B1 = b
_ ILOI

iz C2(v2m)

Y
7 = V2
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Q74.

Q75.

h
v

v
04V =5i
.04V

-5
e—ir=04V
052V —22Xr =04V
012V =22%y
% Xb=r
r=150Q.
(B)
f=10GHz

Available f = 10%f = 135 x 10 GHz
=1GHz
Channels =
(B)

A & B pass axis are parallel.

écos20 =I' 1)

Let I’ be the intensity passing through 'C"
. I'cos?=1 (2)

Available f 1 GHz 5
Bandwidth — 5 — 2x107%.

I 9 ?
7 €08 0 = 8 cos? 0
cos? 6 = I
cosf = —=

V2
0 =45°,
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Q76.

Q77.

Q78.

Q79.

Q80.

(}E) -z

i _ 261

R — 11z

& R1 +R2 =1000 2

On solving the three equations we get
R1 =550 & R2 =450,

(D)
Using Superposition Principle
Ientire disc = Ismaller partt Iremaining part

2
M3 2
MR (3) 2
2 5 = 5 +M (TR> + Iremaining part
IMR 7 M IM
— remaining partt —5g— [Mass of smaller position will be —— -5

1.
g times of entire disc.]
IMR MR?
— = Iremaining parH‘ 5
I=4MR?
(A)

Vo v=0 Vy Vi
O_> O Finally C)_> O_’
muvy = mul +muv2

V0 = V1 +v2 150

1 2 1 2 31 2
Ml + 3mu3 = 3 (—mvo)
Puttmg V1 = vO —v2 v Y
v2 =5 \/ &Ul =5 \;’2
*. Relative velocity = 75 - (750-> = /2 vo.
(B)
Let air be r%ferred to as medium 1 and the medium as medium 2.
Yz ™
=T — X
where k2 =2k = )\
2

. . __c
)\2—2:>'v2—2

. N2 (refractlve index of medium 2)

n2 = E =2

no ﬂzEZ

ny T Hi€1

2= \/Z—f (5—? =1, " medium 2 is non-magnetic)
S W

.. 82 - 4 .

(D)

oL
Quality factor = wT

------

On interchanging resistance

R,

<

> o

x—01 1- x+01

, since area of smaller disc is
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Q81. (A
z=—(t—a)’+b
v= —2d(t —a)
dv _
du ~ &
2 1
—2(t—a) _ t-a
A) is incorrect because from t = 0 to ¢ = a, position and distance should be same.
Distance
time —; this should be option A).
Q82. (A) 0 e .
ntn Tt 100
€eq = _1+_1 = i_._ T VWV
] T9 1 P)
371 1zv ——
- 3 | -
1 2 "0
Teq = 11 = gQ
_ 10131 1037 I —www——
Thoe3 3T 13V,20
= 11.5625 volt. ’
Q83. (B)
Fox~
) R
muv 1
R X
()
=vxR 2
_ 27R R (";1 )
T=="xX—"% R
R 2
Q84. (O)
_ 11
hv = E, [n% iz ]
for Lyman series, series limlit n2 =oo,n1 =1
= VLyman = § = RC [1 — g} = VL
for Pfund series, series limit n2 = oo,n1 =5
1 1 1 VL
= vPfund = RC [? - ;} = 2—5RC= 35 -
Q85. (A)
Average power = VrRMs Irwms cos ¢
SIS s T
V2 /2 4
_ 1000 (it
Wattless current = Imssiné
I, . o
= 75511145
= %)Esin45O
=10 Amp
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Q86. (B)
n=2V,T=27°C =300 K
ny =2, Vi =2V, Tf—‘7
v, =1y,
Ty — 300xw1 300 300

S )

=189 K

AU =nCy AT =2 x 2F x (189 —300) = —2.7kJ .
Q87. (B)

AP =24

AV —AP f

ha :T | =23 ///

AV —ghr A me _ _mo

r ~ 3aB = 3aK- /
/////////4

Q88. (D)

p=2.7x10% kg/m? —~_ —

Y =9.27 x10'% Pa

A : L.

3 = 60 cm = )\i 120 cm o 60cm

Velocity V = \/pX = \/9;7”103 = 5.86 x 10° m/s

frequency f = Z = 58?—210 =4882 Hz.
Q89 (D) £ 2 mv cosf

Pressure = 125 (M ) = ( = )

o Ar
_ 2x3. 32><10é7><103><102%><cos 45 o
2x107*
=2.35 x 103 N /m?,

Q90. C)

I = Icm + MR?

Tow = I = 255 + [ 245 4 M (4R%)| < 6 = E MR?

Ir = 2 MR? + (TM) ((3R)?) = 2L ME
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