Test Pattern

= ALLEW' [ DSTANCE LEARNING PROGRANE |_2ctes
path 1o s (Academic Session : 2020 - 2021)
JEE(Main) : LEADER TEST SERIES / JOINT PACKAGE COURSE

( Test Type : Major Test )

ANSWER KEY
PART-1 PHYSICS

Q 1 2 3 4 5 6 7 8 9 10

A C A C ] C B ] D A D
SECTION-I

Q 11 12 13 14 15 16 17 18 19 20

A D C D D A A B C D A
SECTION-II Q 1 2 3 4 5 6 7 8 9 10

A 1.60 500.00 1.70 6.80 0.50 26.00 60.00 714 12.00 396.00

PART-2 CHEMISTRY

Q 1 2 3 4 5 6 7 8 9 10

A B B D D D C C C C D
SECTION-I

Q 1 12 13 14 15 16 17 18 19 20

A C B B B D B ] B B A

1 2 4

SECTION-II 2 3 3 6 ! 8 9 10

A 4.00 3.00 2.00 6.00 8.00 45.00 500.00 | 100.00 | 250.00 3.00

PART-3 MATHEMATICS

Q. 1 2 3 4 5 6 7 8 9 10

A. C C B A C B D B D C
SECTION-I

Q. 1 12 13 14 15 16 17 18 19 20

A. D C D Cc B Cc B D B C
SECTION-II Q. 1 2 3 4 5 6 7 8 9 10

A. 10.00 18.00 | 2160.00| 17.00 1.00 7.00 1.16 5.00 2.00 108.00

(HINT - SHEET)

PART-1 : PHYSICS dT _ 4ecAT,
T ms A
SECTION-I
] de T= TO + (Tl — r:[‘o)e_kt
1. Reynolds Number = — \
k where k = 4eoAT,
Volume flow rate = v x ar2 ms
100x107 1 L= 4eGAT,
v= x =0
60 nx25x107 pvs
V= irn /s ‘d—T o k
3n dt
3 -2
Reynolds Number = 10 ><2_>;10><10 =2x10* ar OCL
107 x 3w dt S
order 10 PaSs = 2000 x 8 x 102 = 16 x 105
2. —msdTo eoA(T4 - Tg‘) Pasy = 4000 x 103 =4 x 106
dt
PaSA < PpSp

dT A
s (T
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dT . dT Note : Question gives avogadro Number
dt], |dt|s N,=6.02x10%0/kg but we take
60°C N ,=6.02x1026/kmol.

T [ A=Aget

!

1 (ArY
Energy of catapult = 5 X (7) XY xAx/{

= Kinetic energy of the ball = %mv2

therefore,

2
l>< @ xYxmx32x10°%x42x107
2 42

= %><2><10_2 ><(20)2

Y = 3 x 106 Nm=2
Suppose 'm' gram of water evaporates then, heat
required
AQeq = mL,
Mass that converts into ice = (150 — m)
So, heat released in this process
AQ, = (150 —m) L;
Now,
AQrel = AQreq
(150 = m) Ly =mLy,
m(L;+L,) =150 L;
me 150L;
L;+L,
m = 20g

f3RT
Vims = Vescape = ZgRe
m

v Vv

rms—

3RT 2R,
m

escape

3x1.38x 107 x6.02 x10%* o
2
=2x10x 6.4 x 100

_ 4x10x6.4x10°
3x1.38x6.02x10°

T

=10x10° = 104k

A
A = =2 after 10 oscillations

..+ After 2 seconds

A _ A1
2

2=e¥
In2 =2y

2
A=A

A
m—2 =yt
A Y

(n1000 = %

2(3@10) .

/m?2
6/n10 .
/m?2

t=19.931 sec
t = 20 sec

Angular impulse = change in angular momentum
TAt=AL

m/?
3

!
meg—x.01 = o
g2

o= 3gx0.01
20

_ 3x10x.01
2x0.3

= l=0.5 rad/s
2

time taken by rod to hit the ground

2h /2><5
t= |[—= =1sec.
g 10

in this time angle rotate by rod
6 = ot=0.5 x 1 =0.5 radian

Particles can have same magnitude of momentum

but different directions.
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9. N, =Nge™ 2. .
AnN, = -At+ /n N,
att=0, /N, =3=/N, N =e’=(2.7)" =20 e
att=60s, fn N, = A x60+3=0 Yoo
31 0.05/s
20 20 w,
N =N e—M =20 e—0.0St/S
t— 770 -
10. V;-Vp =IRg T,
Vi - VL = (IlIL + IL)RS
Wy =W
V. -V,
RS =1 L Aul = AU2
(n+D1,
11, Attimet Bmhehoh
: . e 2T, =T, + Ty
N_B=,3 = N,=3N, T,=500K
i L 3.  Given
also let initially there are total N number of v 7
nuclei Y_A =— Ly=2m A, =7R?2
B
N+ Ny =N, Lg=15m  Ap=n(2mm)?
N
N, =—2 F =Y £
1.3 A L
Also as we know AY
N given F and ( are same = T is same
N =NeM : 0_ -\t
A Oe ' 13 Noe AAYA _ ABYB
(1.3 L L
L:e‘M = /n(1.3) = At or t=L * °
1.3 7\4 (TtRZ)(7YB) )
_(13) _m(13) N 4 ") _m(2mm)".Y,
~ m(2)  m(2) 2 L5
e R=1.74 mm
30sec 1
SECTION-IT 4. T= AT = — sec.
K x2mx R? 20 20
1. M= Ipor(2nrdr) =PoXAMXR L=55cm AL =1mm =0.1 cm
0
R 5 _47’L
IO = jpor(2nrdr) X1’ = % o7

0999DJM210320014 ®

(MOI about COM) 0
by parallel axis theorem

I=1,+ MR2
5 3
:p0><2nR Jrp0><27tR ><R2=p027cR5><i
5 3 15
=MR2><§
5

percentage error in g is

ﬁx 100% = (& + 2A—TJIOO%
g L T

of L
0f, 20
55 30

20

100% = 6.8%
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hc 1, HCO,H KhnO,
s. 7 = WO + —mv .. 14. - 1_1304r alkahne
OH ,,//OH (Anti -cold)
Assuming W, to be negligible in comparison to
hc 16. N204 ;\ 2N02
- 1 0
A 1-x 2x=1+x
ie. vﬁnaxocl:vmocL =l 2= 140
» ‘/X 200 ’
(On increasing wavelength) to 41 , v becomes ( o X Pj
alb) 13 kp ] (1 —* X p)
6. - (éj —(14)" l+a
r, \4 40°.P
kp = 5
= A =56 I-a
Given N =30 K, - K, o’ = 4k’p
~ Z=A-N=56-30=26 o’ (4p + kp) =Kp
10. nocl = 0,0, =n,0, = (n +4)49 = (n — 4)50 |k
g 4 +k
= n=396 pooe
17. AL _Kxm
PART-2 : CHEMISTRY AT, kpxm
1 0.52xm
M A—Tf B 1.86xm
1. ¢—-0 > C—O > C—O0 6
1.8
Pure single TImpure single Impure double ATy = 05 - 3.61°C
@ v 0  (FP)onion == 3.61 C
13. COCl1 CH=0
18. AH =AU + AngRT
_HyPd
“Baso, * 371 = AU + (-1.5)x8.314x 300
1000
Rosenmund reduction AU = -3267.25 KJ/mol
COCH, COOH for 1 mole of bezene
AU for 1.5 mol of benzene
NaOH/12 CHI
H;OJ’ + 3 =-326725x%x 1.5
=-4900.25 KJ
Iodoform reaction 1/3
19. pH=pK, +log —
CH=0 2/3
_SnCIyHCI 20. pH=pK, +log RCO,1
Hs O+ [H2C03]
[HCO; ]
: or74=06.1+log ———
Stephun reaction [H,CO, ]
CH=0 -
or HCO, | =20
PCC [H,CO,]
Mild oxidation
LTS/HS - 4/7 [ ® 0999DJM210320014
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SECTION-II h 80
7. = 2303 log 100 X, 5x,
K 100 —x orh=16m
_ 2303, 100 P—>DA@—>~p)

m2  (100-99.999)

2.303 %ty | 100
2.303log2 107

30, 5 30x5

ogl0’ =500

(4]
P-P
s —
8° = Xsolute

P =100 torr.
9. nCV(Tz — Tl) =_75 cal

0.1x 37R (T=T) =-75

75
T,—T, = 2
T T 03
T, — 500 = — 250
T, =250 K.
10. [H7=Ca=01x - =10°M
100

pH=—log [H'|=—-1log 107 =3

PART-3 : MATHEMATICS

SECTION-I

80m

20m)|

X, X,

by similar triangle

h 80

—= (D)

X, X, +X,
h 20

by —= .(2)
X, X, +X,

by (1) and (2)

X

—2 =4 orx, =4x;
Xl

=(~pvq@Ar(~qV~p)
=~pVv(QAr~q)
=~pvC=~p
M| =0 [M is invertible]
adj(adjM) = M| M =M"....(1)
= MMM =M-M"
= [MI-M*=1I
= M| M =1
= MP=I|=M|=1
From
() M'=M
= I=M
adj(M?) = adj(I) =1
2 _3q_4r_
3 5 7

3k 5k 7k
P=r 473 1=y
p:q:r= %%B

2 34

=18:20:21
23+ 5%+ 2x—1=(x+ D2x2+3x-1)
= either x = -1 is root of equation

or X2+ ax + b =0 & 2x? + 3x — 1 = 0 have both
roots in common.

X>2, X <4,
y>2, y<3
(4,3)
0,3
0, 3) 6
(2,0) 4,0)
1, —2<x<0
lfx)|=41-x> , 0<x<l
x*-1 , 1<x<2
and f(jx))=x2- 1, x € [-2, 2]
x* , xe[-2,0)
Hence g(x)= 0 , xel[0,1)

2x2-1) , xe[l,2]
It is not differentiable at x = 1
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10. Differentiating with respect to x, 1
11 d £
X. y— .—+(n({nx)—2x +2y. d—y= 0 14. 1= .[cos (x5 + 5x) dx
nx x 1
at x = e we get 8
d 2e—1 1
1—2e42y P o= 2 5
dx dx 2y 2l = Indx ==
dy _ 2e-1_ 1 8
= —=———as y(e)= V4 +e? 3
dX 24 +e? d 1+x+x>
1. y=x2-5x+5 15, [22 j dx
dy 7 1+y? (1+x2)
— =2Xx-5=2=>x=—
dx 7 ! 2 56n(1+y2)=tan_lx+€nx+c
atx=—,y= —
2 4 L+ v2
7 1 =/(n +2y =2tan"'x + ¢
Equation of tangent at (5 TJ is X
5 29 0 whenx=1,y=0 .. c=-n/2
X R —
' , SECTION-II
Now check options w2
1 1. tana+tanP=——
X = g, y=-7 k+1
-1
tano . tan B = ——
12. B 1
w2
M2 A
0 =3(oi tan(o + By = KL _AN2 A
h { = 3(given) ( B) 1_ K—1 5 \/5
k+1
I 7\12
~h=3cosO :7=50:>7u=10&—10
;I: 3 sin 0 2. Variance of first 'n' natural numbers
Ow’l n L ST
V:—Tcrzhz—(9sin2 6).(3cose) T 12 B
3 3 and variance of first 'm' even natural numbers
. d—V=0:> sinE):\/g _ (mz—lj:m2—1_16:m_7
do 3 12 3
Also, —— v = negative m+n=18
a0 sme:\/g 4. x+y+z=10
3

= Volume is maximum,

when sin6 = \/g
3
. 2 .
VoL (smﬁ = \/;J = 23/3n (in cu. m)

13. Letx/0=t

6 4 4
J‘(L}m dt —6(tan_1 t +t—J+c
6(1+1¢2) 4

Total no. of non negative sol.= 10 + 3 -1
For C3_1

No. of cases in which z is even = *C, = 66
Let z=2K

x+y=10-2K
x,y=20
No. of solution=10-2K +2 -1
Coy
=11-2K
Now
11-2K=11+9+7+5+3+1=36
Prof = 36 6 _p
66 11 q
p+q=17
® 0999DJM210320014
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){tan:Zx}b(2 8.
5 . xXtan’2x lim 4x . 1 2 3 4 s
=0 tan 4xsin’ x X*°(tan4x]4x(sin2xsz 2[0dx-l-_!‘(x—l)dx+.£2(x—2)dx+_!‘?a(x—S)dx+£4(x—4)dx
4x x*

6. f(x)=3x2-6(a—2)x+3a
f(x)20Vx e (0,1]
fx)<0Vxell,))
=>fx)=0atx=1=>a=5
f(x)-14=x-1)2x-17)

f(x)—124 N
(x-1
7. v
6 X.:1 X
x=-1
0 1
= I(xz +X+l)dx+j[(xz+x+l)—3x]dx
-1 0
_7
6

=5.00
9. HereC,C,=+47, 1,41, =8and |r,—r, |=2
= n -n <CC <1 +r = two common
tangents.
10. Normal at P(t;,2t,) on the parabola y* = 4x ...(i)
Meets it again at the point Q(t§,2t2) ,
2

2:_t1__

: ...(ii)

If subtends a right angle at the vertex (0, 0) then
(Slope of OP) (Slope of 0OQ)=-1

where

2t, 2t -4
=l = — ..(iii)
t1 2 1
From (ii) and (iii), —t — = = —
tl tl
2
S
t

= 2=2= t, =2 . t,=F242
. Pand Q are (2,+2)and (8, F4v2)
. PQ= (8-2) +(F42 F242)’ =36+ 72

= J108 =643 .

0999DJM210320014 ®
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