.- Vidyamandir
l-\ /-.I Classes

Gurukul for lITIEE & Medical Preparation

SOLUTIONS
JEE Mair-2020| 9™ Jaruary 2020(Morning Shift)

PHYSICS
SECTION1
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Current division in the resistors is as shown
i=6A
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— vi=2A e

i=10A1 4o 30
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3.2) Vi ui
\72 u '§—J
©2 -
As collision is completely inelastic both particles move with the same velocity after collision.

Conserving linear momentum.
mVi mVe (m m\
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8.(1) Ba 2;62|a) 4;95 ]
g .,
RI = ——T—>A
B @ -t Rl 7
° 2sa? 6% 3
—
Bg 4 2 i B
B, 6 3 §
9.2) Py B 'P 700Nm?
A, 40cnf A 20cnd
By equation of continuity
Q AVa AVBY Vs 2V,
1.2 1 2
P, —W2 R =W,
A SYA B 5 N
1 2 20 1 2
Pn R P UIZVA) (Va) l/453 OVa)
700 1(1000)L Y Q 2732nt &
2 1600u10°®
10.(1) E Q Y Direction of electric fd is opposite toP
r
HenceE i 3] %
A0
11.(1)
/4
/4 > Ay
A0
Aresultant Ao \/E 1
2
|resultant \/E 1 |0 5.80
, . 1 1
12.3) W W 'k Y gE(2a) 0 Em(2V)2 Em\iZ
2 2
v qE(23) 3mv ; £ 3mvV
2 4qa
Power at P duetté F 'V
qE V
2
3mv? 3m
4qa 4a

PoweratQ FEV FgV O 2 FE N&Fp X'
'L m(2a)(2v) maV 3 ma\
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13.3) F xi vj

W Fds 8 xi y) (dxi dyj

14.(1) ‘'l ru'Too
0
4 ud u1.22u5500u101

53.68n
Hence 'l is close to 60 m
8 s
= o Ug %J’l 1 W4 B
154) [Eal o —© =
R 6
z.
.. 8 a4 su®
A K
R? SR 2 9© 6
2 -1
[Eal 9 18
|Es| 17 34
16.(2) C, %
A faR g fgR
_Ae B
< 2 < 2
Cl G faifg
=5:7 (" Diatomicgas)
12400
17.(2 ——— 1.8%V
() photon 6561

. . mV,
Radius of most energetic electran: %
q

1 quzrz
Y =—m -1
2 Voo 2m

(3ul0*)y 1.6 uo'® ¥ 1o uod 5ev

K
2u9.1 wos! (1.6 wo'® )

max

0.7%V
Kmax E I
Y I 1.89 079 1lav

photon
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18.(4) At after mllision velocity of the combined mass is less than the velocity required for circular motion
hence the combined body will move in elliptical path around the planet.

19.(3) Pitch of the screw gauge%mm 0.5mn

Least count Plt_ch_ E’mm 0.0Imm 0.00Icnr
(No. of divisions 50

on circular scal¢

20.(4) 10 2: Adiabatic proces§TV ! K)
2 0 3:Isobaric procesg$vV /T K)
3 0 1: Isobaic processV = k)
Hence V- T graph will be

Va

SECTIONZ2
21(15) Loss in GPE = Gain in KE

| . 1
mg—sin30 =1, Z
92 > H

| g8 . 1ml?
mg—=~ —— 27
e 12 3

n 15

22(3) x* at® 2bt C

2xV 2at 2b Y xV at bY V at b
X
V2 xa a
gt b2
2 5
Acceleration © X '
X X
ax’ (at? b* 2ab) a’t? 2abt ac & 2 2abt B ac
X3 X3 X3
Acceleraton v x 3 Y x 3
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23.(4) Tension in the string mZ| ro
*] 1 @

Maximum tension in the stringl,,,,) 4.8 uld wWo®N 48\

. 48
m | 48 Y ——— 4rad/s
Znax fmax V10 u0.3

Breaking stress 4.8ul0' Nm 2

24.(10)V, L‘ﬂ 1L v 100 L2222 9 v | 1024 10mH
dt ©.025u10°
A
25.(12) 12 7v Y
ovVe 0V

B(OV)
AssumeVg 0OV
Hence right diode is reversed bias. As built in potentil® Y V, 12

CHEMISTRY
SECTION1
Ea Ea
1.3) nr AeRn; r, Ae R%
L r, [Given]
§Ea - SEp
2, Ae©QT1 T Ae RT2 Or E_ai E
T T,

Also, Ea Eg 30,7 700K, J 5001 (Given)

Ea Ea
700 500

Or SEa 7Ea 21

?

LN

2Ea 21(

Ea 105kJ/mc
Ea, 105 3(
Ea, 75kJ/mo
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< <
2.) (v &N o leastbasic[-ve charge on shyhridised Gatom bonded to anadtrove N-atom.]

(iii) HC { & 0 More basic thar®N but less basic than the others-ae charge is preseonn sp
hybridised Gatom.

©
(i) CH{>: CH —(C\HZ _y Is present on allylic&@om, therefore, can be deddized
by mesmenc ettect

£ (|:H3
<
(iv) CHsy 0] H,C C: 4
|
CHg

(i) is more basic than (iWJue to + {effect of 3Methyl groups inij and these two are more ba#ian
the others due to rsiabilizing factor forve  charge.
So, order obasicity:  (v) < (iii) < (ii) < (iv) < (i)

3.3) Inthe given diagram, the plot f&x O, o AO, is below the plot foB O, o BO, when
T 114000C, which shavs that A can spontaneousiauceBO, .

4.2) O Electron from 2p can be removed more easily than frgrasthucleusshowsless
attraction tevards2p electrons thanszlectron Hence B has smaller first lomizon enthalpy.
(D) Shielding of2p (Shielding by 4 Inner eleatng is more than 2 (Shielding by 3 inner
electons)
(D) Order of penetration power:s>p>d>f (fact)
(IV)  Atomic Radius oB isless than be
Hence, It is incorrect option.
Correctoptionis ) (1), (1) and (111)

CH CH
} (i) CH, MgBr XX }
—_—
5.() S I — +ve iodoform test (i) Ht, H,O HO CH,
: CH, | CH,

lConc. H,SO,/A

I
CH,
Ho  oyznno0 ‘
4—
CH, CH,
CH, CH,
CH,
h nh
6.(3 : mv,r, —
@ Qo " oe
nh n
r —
28nv, 2 S
23, 2973,
@ n ' @ n
Q (2 &)n
Here, n=4, ? O 8 §
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7.2) Magnetic moment \/n(n 2) B.M. 3.8t of complex
Y. n(n 2) 3.82
v Jn(n 2) 15
Y n (no. of unpaired electrons) = 3
So, Cr* has 3 unpaired electrorteen x has to be 3
Hence complex i€<r(H,0)s Cls
As complex shows geometrical Isomerism and also react AgtiO;, Hence formula of complex is
Cr(H,0),Cl, CI"2H,0
IUPAC Name: Tetraguadichlorido chromium (I) chloride dhydrate
Correct optioris (2)

NH, Neci® Br Br
8.(4) NaNO,/HCI Cu, Br, HNO,
—_— —_— —_—
273-278K H,SO,
Br Br Br Br
X) (Y) NO, N
Br
O.N
+
Br
(Minor)
Answe (4)
Bond Enthalpy = y kJ/mol
[ }
9.(3) Br() —> Br(®) 2Br(g)
| Enthalpy of atomisation = x kJ/mol I
Clearly, xly
O
10.3) /NH — +ve sodium nirtopreside test
S
VA
0O O
Saccharin: B
L
S 0 }ll NH, 0 — +ve sodium nitroprusside test
PN
\N

J_

oy — forms blue-violet colour with ninhydrin

Alitame: D
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Aspartame: A

Sucralose: C

11.@)

12.0) Given PbCh (s)U PB (ag) 2CI (aq),§ 16 1t
And 300 mL of0.134M Pb(NG, ) with 100mL of 0.4 M NacCl

On mixing above two solutions, Molar concentration changes as volume changes. Hence New molai
concentrations are as follow:
For Pb(NG; ), :

M 300u0.134
New moNG, 400

Mnew pp Ny, 0-1005

So, MPtF 0.1005

ForNad:

M 100u0.4
New NaCl 400

Mnew nao 01

So, MCI 0.1

For a reaction,
Q(ReactionQuotient) anz ;LCI ]21

Q 0.1005u (0.3
Q 1.005u10° ! K,
Hence, Correct option is (1Q ! K,

Reaction will go in Backward direction i.e. precipitationRISCl, (s)
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1

13.22) Heat of combustion (HOC v -
Stablity of an alken

i.e., As the stability increasebleat of combustion decreases and oadestability of an &ene is
Trans > cis (due to less steric Hindrance in Trans alkenes)

Hence, Stability order:

Stability order(c) > (b) > (a)

14.3 Compound in which central atom is presentitsnintermediate oxidation statan act as dth Oxidant
as wellasReductant.

1 4
So HNAOZ, H,O,, H,SO;, canact as both Oxidising and Reducing agent

But In H31504, phosphorous ipresent in its highest possible Oxidation state. Hence can act only as

oxidizing agent Buhot as Reducing agesince phosphorous can’t be oxidised further.
Correct option is (3H3PO,

15.8) N,Os, Li O, AlO,
N,O; is a acidic oxide (it is a non metal oxide)
Whereas,Li, O oxide of Li (alkali metal) is Basic in nature andll JO; reacts with both acids and

alkali and Hence it is amphoteric in nature
Other examples of Amphoteric oxides aa0O, BeO, Ga Q , Gr Qetc.

16.(1) ZnS, SIC arecovalent solids antderce they have high melting paints.
Hg being a metal conduct electricity in liquid state
CCl, is Nonpolar having lowMP and is non conductor in both liquid and solid state.

17.6)

VMC| JEE Min-2020 10 Solutions |9t JanuaryMorning



Vidyamandir Classes

18.@3) Electranic configuration ofO, as perMOT is

O Ve Y2 Y% X 2}3@ 2p§ 2;JxS
S B

O, has 2 unpairedlectrons,

Y O,, O, will have 1 unpaired electron

19.8) Eu:[Xel4fl6s® Y Eu? :[Xe] 4f’
Ce:[Xelaflsd 6s Y Cé :[Xe]4f

20.Q) [Pd(F)(Cl(Br)(J is square planar of ¢type [M abcd]'"
Hence No. of geometrical Isters for[M abcd]'" 3
Yn 3

a3 3

6 o o
Fe(CN) @° ¥ Fe(CNy >
Fe 3 :3f & CN~is a strong field ligand
CFSE 5u( 0.4,) 20,

Here, no. of unpaireé 1
Y Spin only magnetic moment/1(1 2) J3BM 1.73B.NV

SECTION-2
21.(100) 10 *M MgSQ,
Y10 ®moles MgSQ in 1 L solution
2u103 gmeq of MgS@Q in 1 L solution
{2 w0 *gmeq of CaCgin 1 L solution
{10 3 mole CaCQ in 1 L solution

{10 3 u100 gmCaCgin 1 L solution
{0.1gmCaCQ in 1 L solution
0.1gm CaCQ in 1000 gm solution

0.1ulC® gm CaCQin 10° gmsolution
100 gm CaCQ in 10° gm solution Y100 ppm CaCQ

22.(37.89

Y Molecular Formula CgHgN;
Molar mass 111gm/mo
Mass of N per mole 3ul4 42gmr

Y Mass% of N 14—121u 100 37.84¢
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10xd

0

23.(14) Using the standard resui

Where, X mass%
d density (gm/ml
My Molar mass

¥ Molarity(M) %ﬁ‘“ 14 mole /

24.6.670 A0 e 0o Ag
1F charge deposits 1 mole Agi.e. 108 gm Ag
Y Quantiy of Electricity reqiired = 1 F

H,O <o %Oz 2H 2e
1
Here 2 F charge- ® > mole G,
1
So, 1Fcharge *® 2 mole G,

1
I’l02 RT Z u0.08314 u273

V 5.674 litre
%2 p 1

25.(1.76 Here NacCl is to be added to water such that afterwards Freezimgpwater shoulde

-0.22C.

Y Depression in Freezing point0.2 ' T

We know, Ty i Kfm
iNaCI 2
..gnNaCI

. ©58.5 ¥

Y02 2u2u—— Y m 1.76 gm

@O000 *:
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MATHEMATICS
SFECTION1
1 1
1.(3) 3a bx cX)dx axﬁ o §, b ¢
2 3 © 2 3
0 0
fl) a b ¢
f(0) a
Q- 2 4
Now,
12 .. 8
= f@ fO 47f=
SO 1O 41T
a [
1@ b ¢ a 4§a b c
6 = © 2 4°*
1a » 2c@ a b c
6 2 3
So opion (3) satisfies.
. 1 .
2(2) LHL f(0) lim $N@ 2X ", 5 SX . 4
xo0 ©@ 2)x -1
f(0) b
/3 )
RHL (0 ) lim 24 37 1,
xo0 © X *1

For continuity at x = 0,

f(o) f@O) f()

Ya3bl ?a 2;b=1
Hence,a 2b O

34 |z i| |z 2| |z (2
This is theequation of perpendicular bisectof the line segment joining (0, &) (0, -2)
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|z 3i| |z (3)

2 25
N
4
6 25 [49 7
4 \a 2
123
sy A
11
S S
2t 81 22 22 22 2

5.(3) f'(x) tan!(sex tarx

6
62) 33 71 4
& 4 1
Let X3 7
X 4
1/7

T gx 769t 2 351t t ¢ X3 ¢
(x 4)? @ 4 -1

w

7.(1) Applying tangent secant theorem
OA'OB OF
Y 2uOB 16
Y OB 8
Y B (8,0)
Equation of circle
(x 57 (y 4F &
C(5,4);r 5
For tangency, distance from centre i.e,p=r
Now,
0) 4x 3y 8 0
|[4uS 3ud 8| 24

c zr Y Not tangent
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(i) 3x 4y 24 0

o [3U5 4ud 24]

r Y Tangent

(i) 3x 4y 6 O

% 5 r Y Tangent

(iv) 4x 3y 17 C
|[4u5 3ud 17| 5

d

P

r Y Tangent

8.() (p>a9 pS q
J5 is notan integer and 5 is not itranal.
(% 5) 10
9.4 . 5) —— —
@ x 9 10 0
(6 3) 116 5 2, , 4
10 10
2
o L0 5 1 (x 5)
10 10

10(4) sin®> 3.5 053 Sgin
@ 8 8 8

2 o >"cos> sifi— sif-
8 8 8
cosg—s”sin—S sif— Scos

8 8 8 8
sin—S ~cos—$co§— S sifi—
8 8 © 8 8

1. S 1
Si

J— n_ JRE—
27 4 22
11(3) Let's apply LMVT for x *[a d

f@ (@ vy .
pa— F'0a): x4 +(ag

Also, applying LMVT forx ¢[c 1

w £106) ;% * (G B

" f"(x) 0 Y f'(x)isdecreasing
?20f, X Xy, then f'(x) ! £'(x,)
o f© f@  f(b (9

c a b c

f(c) f(a) ,C a
f(b) f(co b c

(" f(X) is increasing )
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12.(3)

Number of numbers 8u8 w7 6 2688 33K
Y K 8

13.(1) Let, thickness b&can
Total volume,V g %10 x)°

av ax

— 4810 xY — N (
dt % dt ()
NOW,C;—\: 50cnt /min (Given)
v 50 4asqo 5% & v 1 min
dt dt 18S
14.4) C {§3121 13 4
© 3 3 :
{ 2,2
P:x 3y 1 0 ()
3x y 10 ... (ii)
(i) (i)u3
. 1
10x 2 0Y x —
5
y 3u—l 1 2
5 5
y p3l 2
e 5
Equationof line passing through points C & P
5 2
y 2 —2(x 2)
2 =
5
8
—(x 2
11( )
Y 1ly 22 & 1¢ Y 8x 1lly 6 C; also passes througtd(-6)
2 2
150 X X /i(\fﬁ
18 4 18
S A \F V13
9 4
(a, &) { ?7 % lies on the ellipsd5x® 3y* k
Y 15uZ 3u1—3 k Y k 105 39 144 16
9 9 9 9
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16(1) e* &* a4¢* & 1 0
Divide by e®*on both sides

Y & & 4 eX e 0 v § 1

& L 4 0
© X1 © & °1
Y Lete* t;te(0,f) \"(-‘-Stziz'-t§—l 40
© t°-°1O t?
2
v 31, 8L 4o
© t °t ot °1
Let t % viye(f, 2%[2f) Yy y6 0V vy 12r5 2, 3
1 1 y
t;2,3 Yt;ZYtl Y ¢ 1 Y x O
Yt% 3 Yt2 3 10 Yot 3;\/E;Nosolution

17.(4) Required probability AA ABA BAA ABBA BABA BB/

111 1 1 1
4 8 8 16 16 1€
11 3 1 3 11
4 4 16 2 16 1€

18.(4) Let x 7y 5z E Opasses through line of intersectionof4y 2z 1 0& x 5y Dz 5 C
? X 7y 5z E Ocanbewritteras(x 4y 2z 1) O(x 5y Dz 5) 0; Of¢
Y x1 O y604) z(0oR) 5 0O C

1 O 504 o 15 1 , 1 O 504

Y Y ~—— Y7 70 504

1 7 5 1E 1 7
V20 3V 0 3
\"(—ODzlolg’—1 —5011C
5 2 2 E
v op2 2 v g 199 43
2 1 O
Y OD% Y D 3; D EI10
25 xsin® x
19.(4) Let | 3_87dx
5 SI° cod x
Substitue x 0 2S x
2S . 8 2S . 8
| 3(.25 x)sin de ¥ 9l 3 iSsm X dx
5 SI° cod x 5 S’ x cod x
2a a
Using the property 3f (x)dx 2 8(x) dx
0 0

If f(x) f(2a X
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92 92
¥ 2l 2sm3&d A 453&d
o siffx  cod x o siffx  cod x

Substitutex o ES X

92 codx
| 4S3——> " dx
o Sin®x cod x
92 S xsin® x
21 4S3dx 4S9 22%S K 38701 2
0 2 o SiN°x cod x

4 1 20
2020 A 3 47 Al 19 4 13 4 2(1 3) 13 1 8

$ 13y,
B adi(A C 3A
VBl ladi(a) IC| |3
| AP FIA] 27]|A
v jadi®)| |Bf |At o ladi®)] AL - IAf 6
IC| 27\1A| 27 27
SECTION-2

21(8)

Prqjection of ABon CD
JJI

AB._"
|CD|
¢ 3 sg)~(4l 4 &) 4 12 56 72 4
J81 9 9
22(615)1 x x*)°
D E2 J
General Term: @) ()'fxz) 107X = whereD E J10
D E!'J ! DIE J
If E2J4
|
EO0 J2: D8 100 10u8 45
glor2l 2
| |
E2 J1 D7 10! 10u9 B ! o
712111 7' w2
| |
E4 10, D6 100 10u9 B 7 6, .
6!4!0! 6! u24

Coefficient of x* is 45 360 210 61
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23.3) (x Ddy ((x 1> y 3)dx

Yd_y '§1;}/X1 3
dx & 1° x 1

Giveny(2) 0Y
3

.. a
vosgZcy

a
y(x1)<_2|<3
30
- .3
4 Y,

=

Putx 3Y y@3 4
y@3) 3

24.(8) log, |sinx| 2 log |cox |;|sik 4 0&|cosZ4 Of x z —28 33?8 ,
2 2
Y log, |sinx | log |cox |
2 2
Y log, |sinx co |
2

Y |sinx cos | 1
4
v |sinx| X
2

sin 2x rl
2
x+[0,29

No. of solutiors = 8
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25.(1) ' p, g, Fare coplanar vectors

SIS

p,q,r

al a a 1
al a| 0Y a 3
a a

Mo o

Sxa 1) aa1 2

a® a a a 3& 2a

p

N O

T

2
3

=
EO
=
Wl W
—~win ©
wlpR

Ol 00'1_-!\) %
Wl ™

Olh win
©olw @ w
wle )

s1

2
3pg® o gp 321 %

Wl

O1
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