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[PHYSICS] }]

Sol.

Sol.

&1 HM! (Carnot) S99 A T2 B @1 Sofishs # <l Il & | 9gell soid A, 98 T, (= 600 k) &R W1 ol
g9 U T, & U H SR Bl ST ol & | OR1 $9i1 B 39 U8l S99 §RI1 &1 §A1 HHAT B PR ATYHT
T, (=400 K) & &1 48R &I S adl & | AT Al 741 BI B A& qR&@R & I T, BT A1 81 ¢

(A) 600 K (B) 300 K (C) 500 K (D) 400 K
C
|
Wy
¥
T,
W
W1 = W2
Au, = Au,
T3 - Tz = Tz - T1
2T, =T, + T,
T,=500K

50cm &1 U B€ & T RN B Dlclidd [HA1 § | 39! &Afast ¥ 300 B9 R RFAGAR, IoTdH? ReR1awe 4§ 8l
fagr Srar 81 o9 g' v AfdS raRen 9 YRl 8 Al $9al By W@d &1 rad s H HA BN
(& 2: g = 10 ms2)

30°
30 30 20

() 330 (B) V30 © 5 (o) Y22
B

, mitial position

£l

]
final position
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Sol.

Sol.

Work done by gravity from initial to final position is,
W = mgésin30°

mg/
4
According to work energy theorem

1
W= =Io’
20)

1me? o = Mgl

2 3 4
_ [39_ [3x10
= 20 TV2x0.5

0= \/%rad/sec

T UgAT &) fog qn <l YW R 9T @) Hwen, sHe 0.5 mm a2 100 B | 99 e Bl 97 e avg
& N IR Y A A B, A $9b a<ig YA BT I A V@1 § A 9N A AT 2 | Y Udell gax Bl Ay
@ forg g9 Yol & W UMW den o<l Y9N &1 ursdie, HHer 5.5mm d1 48 B | 1 TR @ Hiers B

(A) 5.950 mm (B) 5.740 mm (C) 5.755 mm (D) 5.725 mm
D

Pitch
LC =

No of division

LC =0.5x 102 mm

+ve error = 3 x 0.5 x 102 mm
=1.5x%x 102 mm = 0.015 mm

reading = MSR + CSR - (+ve error)
=55mm + (48 x 0.5 x 10-2) - 0.015
=55+ 0.24 - 0.015 = 5.725mm

v Bifeda M Fem 3 afoelia te au & Rafd Fdwnes 7= 2

X = a coswt

y = a sinot

Z = ant

39 U P A BT A BT

(A) JBan (B) 2aon (C) ao (D) 2aw
D

V, = —ansinot =V, = ancosot

V, = Ao =V = | VE+VE Ve

V= Paw

TS L@ ]I UHEdE died dRI § A U B bR 9ol &I TSI J -1 Sl & 9§ bl N UHHH BRI
D) IABR FHSeil § AISl Sl & AT Q1 I U & URT Yaled H1 Sl 8, A1 aeid 9ol Hsell & dai IR SuRed

o BL
gHEG &7, A B 1 B B, d9 U B, BT

A 5 (8) (©N (D) N?
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Sol.

Sol.

Sol.

Loap @Cﬂﬂ

L=27rR L= N x 2rr
R = Nr
ol poNi

B =-—B.= —

L 2R ¢ 2r
B = pONzi

¢ 2R

B _1

B N2

& gHdS &Yl (M, T M,) Pl URROR YR IO OR 1 AT & {OTRT YehTel bl b fehRoT Sfd M, o HHIeR Sl gt
M, TR amufad Bt & a1 sida: a8 M, § M, & |HiaR Wafia el 3| Uil & 1 I F1 A 8

(A) 750 (B) 45° (C) 60° (D) 90°

C

Assuming angles between two mirrors be 6 as per geometry,
sum of anlges of A

36 = 180°

0 = 60°

2 kg SHH & UH five R UH 9o o d & 1y S9! Refd &1 999 & |1 gRad« x = 3t2 + 5 8| 59 9
ERTY2M 5 s ¥ fhar a1 srf 8

(A) 875 1] (B) 900 ] (C) 950 1] (D) 850 1]
B
Xx=3t2+5
_ dx
T odt
v=6t+0
att=20 v=20
t=5secv =30m/s
W.D. = AKE

1 1
W.D. = Emv2 -0 = 5(2)(30)2 = 900]
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8. T el ISP W BRI Bl T Tl 9, HR 'A' B HR 'B' B AUeT i dP Uga § 't' F9I HH oAl § aAT 37
fog W IFH M SR 'B'H 'y A0S Bl B | A PR ReRrawen ¥ 90 @R a, dAMa, F AAN 21 'y B

I SRR
2a.a
a1 -i-a2 1“2 t
(A) J2aa,t (B) s t (C) Jaat (D) a, + a,
Sol. C

For A & B let time taken by Ais t;
V,-V,=V=(a,-a)t, - a;t ...(A)

1 1
Xg = X, = Ea1t(2) = Eaz (to +t)2
= Jat, =a,(t, +t)
= (Vo —a )t = 3t ...(B)
putting t, in equation

Jat
v =(a, - a,) ﬁ—azt

= (\/g+\/g)\/gt—a2t =v = Jaat

= Ja,a,t+a,t-at

9. Th BT -3 B feem &, x = 0 & 10T AA™ A A IRl 37 i B V&l 8 | Od 37 BT B ReAfAot Sl qen
ol B A SRR, a1 dU B Rafa 8l ¢
A A A
(A) 22 (B) 5 (C)A (D) 2
Sol. D

1
Potential energy (U) = > kx2

1 1
Kinetic energy (K) = 5 KA2 -3 kx2

According to the question, U = k

ol i Lyge
> > >

X==

ks

.. Correct answer is (D)

10. TP SUUS Bl Yl B |as A Farg 'h' b M H E, Soll Il § A1 39 SUUE Bl 59 FAlg Pl dIDR BTl
H @ & fog E, %ol @1 srawadar gl g | h &1 98 /M, e fofg E, den E, avr&R 8, 81
(far 2 : et &Y B3 — 6.4 10° km)

(A) 1.28 x10*km (B) 6.4 x10°km (C) 3.2x10°km (D) 1.6 x10°km
Sol. C
surface+ El = Uh
KE of satelite is zero at earth surface & at height h
_ GM.m GM,m

R. TE =" (Rern)
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11
E, = GMm (R "R, +h

GM,m h
_ X —

1~ (R,+h) R,

mv?

Gravitational attraction F; = ma_ = (R. +h)

GM,m
E.= R, +h)
. mv?_ GMm
MVE= "2 " 2R, +h)

E, =E

1 2
h .1 h= e = 32000k
R, 27°N=7% 7 m

11. PR ©IEl dlel U FHIR @i JHRT Pl RIEgaR aR widgdi, f59e wdgdie K, K, K, @1 K, &, 3 W)
fear Sirar & a1 uwrdl wRidgldie K 1 A/ B

K 1K L/2

Kb K| L2

< d/i2—><dR—>

(K, + K, (K;+K,) (K, + K (K, +K;)

(A) K= (B) K=
K, +K, +K; +K, 2(K; +K, +K; +K,)
(C) K = (K, + K, (K;+K,) (D) K = (K, + K;)(K,+K,)
2(K; +K, +K; +K,) K, +K, +K; +K,
Sol. D

L
K, eoékaz{eozxL}

G, _ d/2 d/2
C. = C+G eo.ExL
12 (K, +Ky)| 525 /22
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12,

kk, & 12
in the same way we get, C,, = kK +k. d
3T Rg

Kk, Kk, Jsl? _
. Ceq = C12 + C34 = |:|‘(1 +k2 + k3 +k4 d ...(|)

: ke L2 -
Now if keq =k, Co = d ... (i)

on comparing equation (i) to equation (ii), we get
. - Kok, (k; +k,) + Kk, (k, +k,)
eq (k, +k,)(k; +ky,)
This does not match with any of the options so probably they have assumed the wrong combina-
tion

(@]
|
=
+
=~
N

o = CuCa _ (& ko) tk,) & U
e« CuCy — (K +K, +k; +K,) d

_ (k, +k3)(k, +ky,)
7ok, +ky + ks +k,)
However this is one of the four options.
it must be a "Bonus" logically but of the given options probably they might go with (D)

B 9 10 kg & U SI9H Bl T IR I SHedieR dchH 791 2 | A & el fig W v afdw 9o oo &
IR Bd drel fdg W 45° Bivr § fFaford 81 9l 2| 3 dedhl gon S| AriERel § 8 Al R T 9 Bl
A 8 (e 8 g=10 ms2)

(A) 70 N (B) 200 N (C) 100 N (D) 140 N

at equation

1
tan45° = %

F =100 N
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13. I3 Us 2o Suaww #§ fiREl & § g8 0.320 mm & | a@eed 4 = 500 nm &1 U BHilfd W usar B
| DI IR —30° < 0 < 30° H fa@q arell < ol @) dwn 8r e
(A) 321 (B) 640 (C) 320 (D) 641

Sol. D

Pam difference

dsin® = ni

where d = seperation of slits

A = wave length

n = no. of maximas

0.32 x 103 sin 30 = n x 500 x 10-°

n = 320

Hence total no. of maximas observed in angular range -300° is
maximas = 320 + 1 + 320 = 641

14. U T TP &0, t= 0 WR QI ST ugredi, A o1 B &) Afhadl sR1ER & | G99 t & UL, $9] Alhad] Bl U

R
R—Bwtaﬁﬂw e & AR "edl & | Al A @l ey In2 &, @1 B &1 ey Bl

In2 In2
(A) 4In2 (B) ”T (©) ”T (D) 2In2
Sol. C
Half life of A = /n2
/n2
t1/2 = Y

A, =1
att = 0R, = R,
NAe—kAT = NBE—kBT
N, =N,att=0

R N e—XBT
att=t o=

el a)t _ ot

Ag =2y =3

Ay=3+21,=4
An2 Ain2

127 4
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15.

Sol.

16.

Sol.

g W U@ YSHRN a7 & 6d g & 4 ¢ -

B = B, [sin(3.14x107)ct + sin(6.28x107)ct] A& y®re Uh AT B wie, NIHT R baaq 4.7 eV 8, W
Uedl § O 399 ScaTd BIeigaide il &l fSrdpay Tfas Sofl aar sl ?

(fam 8 : ¢=3x108ms?, h = 6.6x1034 J-s)

(A) 6.82eV (B) 7.72 eV (C) 8.52 eV (D) 12.5 eV

B

B = B,sin (n x 107C)t + B,sin (2n x 10”C)t since there are two EM waves with different frequency,
to get gmaximum kinetic energy we take the photon with higher frequency

10’

B x C

B,sin(n x 107C)t V, =

1

B, = B,sin(2n x 10’C)t V, = 10°C
where C is speed of light C = 3 x 108 m/s
v, >V,
So KE of photoelectron will be maximum for photon of higher energy.
v, = > 10C Hz
hv = ¢ + KE,_,
energy of photon
E, =6.6x 103 x 107 x 3 x 10°
E, =6.6x3x107]
6.6x3x107*

= W eV = 12.375eV

KE,,.=E, - ¢

max

= 12.375-4.7 =7.675 eV 7.7 eV

G (9af3d oy fFRdi®) h (e Fadie) de ¢ (UHR &1 1) & $9 4 G99 & G9qed gay 7/ 4
e Fagurh 8 ?

c? Gh hc® Gh
(A) % () \E © & (D) \E
D

GM?
F= ?3 G= [M'1L3T'2]
E =hv=h = [ML2T!]
C=[LT]
Toc G*hY(C?

[T] = [MILT2P[ML2TY[LT 1]z
[MOLOTI] = [M—x+yL3x+2y+zT—2x—y—z]
On comparing the powers of M, L, T
-X+y=0=>x=y

3X+2y+z=0=>5x+2z=0 ()
-2X-y-z=1=3x+z=-1 ... (i)
On solving (i) & (ii) x = -1 z——E

g —Y—Z, =" 3
to (G:_I5‘1
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17. SR o M R 399 AaRd & f59er smudfe omder o+ p(r)=rﬁze7% J faur 9 & el A 99 a

fadie €1 aft 39 e faavr &1 gt smaw Q ®, 99 3541 R &1 #4149 # -

( ) ( )
1 a 1
Q a Q a _
Ch 'OQL_ - J (B) 2 log[l_ZnaA] © 3 lOg(l_ZnaA) ) 2 logtl— Q J
2naA 2naA
Sol. D
Q= [pdv

R
_ _[ Az e2/3(4nridr
-
0

R
_ _[Az e2/3(4nr’dr
-
0
R
_ 4.T[AJ'efzr/adr
0

-2r/a

=4nA 2

— _i -2R /a
= 47A [ 2j(e —1)
Q = 2naA(1-e?r?)

1

a
R = —log Q
2 1-

2naA

18. Ge dSi® SHIE, HWe: 0.3V an 0.7 VR garads 8 o ¢ | i3 W o # 3 Ge siiis & RRI 1 e
fean SRy a1 fawg V¥ aRad= &1 719 81 : (A o 6 Ge SRS &1 4o dieedl i 8 )

Ge
Vo
| =
12V =T Si = 5K
T
(A) 0.4 V (B) 0.8 V (C) 0.2V (D) 0.6 V

Sol. A
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Initially Ge & Si are both forward biased so current will effectivily pass through Ge diode with a
drop of 0.3V

if "Ge" is revesed then current will flow through "Si" diode hence an effective drop of (0.7 -0.3)
= 0.4 V is observed.

19. 800 nm TR W H1 B §Y VP AR FaRell § RFiel &1 ol WA AGRT b1 975 T Yfaed 9 drslg &
T ST B Hhd 21 6 MHz d€ e @ TV Rl drel fhds a9ell &1 399 H=iRd fhar S goar g ?
(far 8 ¢ = 3x108m/s, h = 6.6x10-34 J-s)

(A) 6.25%10° (B) 4.87x10° (C) 3.86x10¢ (D) 3.75x 106
Sol. A
8
f= —3X1077 ZEXIOMHZ
8x10 8

= 3.75 x 10%** Hz
1% of f = 0.0375 x 10! MHz
= 3.75 x 10?2 Hz = 3.75 x 10 MHz

.75x10°
number of channels = % = 6.25 x10°

-, correct answer is (A)

20. IR ga A # v fagd geer o @ fagd a7 7 [k st (U,) don g a3 F ffkd st (U,) B,

dar
Ug
(A) Ug = > (B) U < Uy (C)U.=U, (D) U, > U,
Sol. C

Average energy density of magnetic field

BZ
u, = ﬁ,Bo is maximum value of magetic field.
0

Average energy density of electric field,

S EZ
— 0-0
u, = >
) 1
Now, o= CB,,C* =
Mo o
U, = 2 xCB}
2
= e_o X 1 X Bé = i = UB
Ho €o 2u,
uE uB
Since energy density of electric & magnetic field is same, energy associated with equal volume
will be equal.
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21.

Sol.

22,

Sol.

23.

Sol.

Ud U, ST 3799 Selds (< & A & 94 8, 0.5 T =@ &3 § & 0.5 cm 559 & gTdR 99 R Feldl
21 afe 100 V/m &1 fagd &3 o9 W I8 $U1 Ud el Y@ § Fgerdl ®, A1 B BT SqHH 8

(e & Solagt= &1 maer = 1.6x10°1°C)

(A) 1.6x10?7kg (B) 2.0x102%kg (C) 1.6x10 kg (D) 9.1x 10! kg

B

2

=qvB
R q

mv = gBR ..(i)
Path is straight line it gE = qvB
E=vB (i)
From equation (i) & (ii)
gB’R

E

m = 2.0 x 10-2* kg

S 'M' TAT TS 2L B UH B Bl D A W UH AR §RT ACHIT AT B | TT B WIS Gl Bl
21 I UAd g 'm' @ <1 el @ v & "eafdsg 9 'L/2' 8 R ST dR% Sied B A1 ]Tei @t Jmafi 20%
e Sl 8 | urd m/M &1 e J149 8T

(A) 0.17 (B) 0.77 (C) 0.57 (D) 0.37
D
Frequency of torsonal oscillations is given by
_k
T I
__k
f = M(2L)?
12
k
2 2
f= MR (L
12 2
f,=0.8f
M _0.375
M

2300 V &) Ua oIfad HeRv1 g o ATER) SIAniR, e weifiie Gl # 4000 o &, &1 Afdd e &t
2| gfamiik 230 V & ffa fava o= oifda faaser oxar 21 afe SrawiiR &) mrfies Gl § 5A &) o1 & aen
3P GeTdT 90% &, 1 fARid &RT &1 919 81 |

(A) 35 A (B) 25 A (C) 50 A (D) 45 A
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24.

Sol.

25.

Sol.

26.

(Page # 13)

U@ Sofidg gamad] aRuY § Udh U (20 mH), Td GaiRE (120 pF) dn U@ ufoRig (60Q) ol 8 iR I8 Téh
24V/50 Hz & yradt &id & aiferd g1 60 s 999 H &ffd ol &1 719 811 :
(A) 5.17 x 10?2 ] (B) 3.30 x 10° ] (C) 5.65 x 102 ] (D) 2.26 x 10°]

A
R = 60Q f = 50Hz, o= 2xf = 100x
" - 1 1
¢ oC  100mx120x10°®
X. = 26.520
X, = oL = 1001 x 20 x 1073 = 27Q
X. - x_ = 20.24 ~ 20
X, - X_ = 200
z= R®+ (X —x ) 7
X — %, = 200
Z = 204100
R_3
cos¢ = z  J10

\%
P, = VIcosy, I = -

2
\"%

= —COS ¢
z

= 8.64 watt
Q=Pt=8.64 x 60 =5.18 x 10?

RSO 9 B 15 g A1 B U urF H 27°C R IW1 B | ST B 98 A1, O 9 & AvRii &1 v Jed g
I T AT B SIREN, BT 7T R
[fear 8 R = 8.3b J/K mole]

(A) 10 kJ (B) 14 kJ
A

Q = nCAT as as in closed vessel

(C) 0.9 kJ (D) 6 k]

R 4T -T
28 3 *xAT-T)

Q = 10000 ] = 10 kJ

&y T aRuy § 18 V @1 el &1 3fidRe YR T9799 & | i R, = 400 Q, R, = 100 Q @M R, = 500 Q 8
3R R, W T TP 371 dlecHiex &1 wedid 5V & A1 R, &1 AF 81

............
vvvvvvvvvvvv

............
vvvvvvvvvvvv

(A) 300 Q@ (B) 550 @ (C) 450 O (D) 230 &
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JEE MAIN_9 Jan 2019 _ Evening

(Page # 14)
Sol. A
R,=10002 R =5000Q2
—— A WWW—
! T 11
- wimm
R,=40082
[ Ahdk
> YYYy
L R,
l.
II
18V
V, =5V
i,==—==0.01A
R4
V,=0iL,R, =1V
V,+V,=6V=YV,
V,+V,+V,=18V
Vv, =12V

27.

Sol.

50 cm oW1E &1 Yol RN &1 T 9980 8 o Filiarst fg<lia I=1e eafsy ad Seuw1 &_al © | U Afdd hel & gav
R & wfide @1 B 10 km/h @1 71fd 1 Sredr 81 Afe eaft @1 1fd 330 m/s & 1 arsd g i gR1 gl

T 3rafRT BT AfThe A B

(A) 666 Hz (B) 333 Hz
A
Frequency of the sound produced by flute,
fo2[L]=22339 _g6on;
2/ 2x0.5
Velocity of ob =10 x5 = 25
elocity of observer, v, = ><18 = 9m/s

. frequency detected by observer, f' =
VHVo e
\"
25,330
S
o f= 330

660

= 335.56 x 2 = 671.12
*. closest answer is (A)

(C) 500 Hz (D) 753 Hz
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28. UMl @ Udh <dl HUR W Geil g4l & aAT $HH U BT WR ReR 2 | g9 S1aR 9 IuRed o 2cm B35d1 & adaR
BT A I 0.74 m3/min & X ¥ 98 V&1 8| 39 BT B b b Ul B Adg I TeXIs bl dde dqH
BAT |
(A) 6.0 m (B) 4.8 m (C) 9.6 m (D) 2.9 m

Sol. B
In flow volume = outflow volume

= 0.74 _ (nx 4 x 10’4)>< J2gh

60
74 %100
2gh = Z2x109
= 9 240n
740
Sah = 22Y
= 9 24r
740 x 740 ,
_ 29x740 o 4o
=29h = S 52 10" )
L 74x74
== 5 24x24
= h~4.8m

29. 3 fag el q, (\/ﬁ“c)aqu(—zspC)aﬁx-smu—\fW:x=1maeﬂx=4mu—\fww%|y=sm
R fig y = 3 m W fAgga &= &1 79 (V/m ) 8

{ﬁm%: 1 :9><109NmZC2}
&g
(A) [-637+273) x 102 (B) (817 +813) x 102
(C) (817 - 81j) x 107 (D) (63 - 273) x 102
Sol. D
E

=3 ."., “
no b ",
-] kL g
fah S A
(0.0 x=1 x=2 =3 x=im X

Let E, & E, are the vaues of electric field due to q, & g, respectively magnitude of

i
2~ 4ne, r?

9%x10° x(25)x10°®
E, = (4% 1 3%) /m
E, =9 x 10° V/m
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. E, =9x10°(cos6,i - sino,])

3
- tane, = Z

= 4> 32 S
= _9><103[5I —5]j=(72 —54j)x10°

1 J1i0x10°

4ne, (12 +3%)

= (9 x 10°) x /19 x 107

= 910 X 102

- E, =910 x10? [cos 0,(—1)+ sinelﬂ
- tang, =3

J10

Magnitude of E, =

1

1 2 3 2
E, =9 % /10 x10? {ﬁ(_I)JFEJ}
E, =9 x 102 [—?+3ﬂ = [—9?+27ﬂ 102

. B=E +E, (631-27])x10°v/m

-, correct answer is (D)

30. UP HET URARY BT HoR bl A 8| 39 UfaRIY BT 7 I

GOY Golden
(A) 6.4 MQ + 5% (B) 5.3 MQ + 5% (C) 64 kO = 10% (D) 530 kQ = 5%
Sol. B

G ;':’) Y  Golden
5 3 100 £5%

R =53 x 10* £5% = 530 kQ +5%
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