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Plank

mg sin 0

JNEEOS... MG BT
At the verge of toppling, N; =0
mgsinB@h =mgcosOrand cosf = %
So, mgsinbh= mg%r

=sinf=r/R

2. (b) ® is decreasing, so clockwise current in the square loop is induced.
So, force (along the arrow) is acting on the disc.
So, movement of disc is along the direction of motion of magnet.

. &

|4
- 3
(6)]
7

v r
vV =v+or=v+—r=vy|l1+—
: R ( R]

3. (b)

v—owR=0

So, Ax, = 50(1 + %) =75cm

AM =[rdt = NlzR*Bdt = NxR*B,Q

4. (b)
5. (a)
—> Emerging wave front
6. (b)
800 x 0.1 + 1000 x x = 1000 x (0.58 - x)
2000 x= 500

x = 0.25m
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]

s B
TO.lm shy =

hy
X h: =().58

«

.

So, h; =0.35m, hy =0.33m

h _35
h, 33
7. (b, c)
__
dr
2
mv_ o
R
nh
mvr = —
2
Solving above equations
R = n’h’
4r’m
VOCI’II/S
8. (b, c, d)
e Y .
3mm
P=AoT*

= 64x10-°x5.67x10-8%(2500)*~ 140W
Power entering in eye

—-10
_ 140 2”(3X1(),3)z:140><9><10
472(100) 4

—6
AT:b:l:w:lzlmo
2500

=3.15x10°w

Photons

. 12420 _ 3.15x107®
1740  1.6x107"

9. (a, b)

r= x°

B

=2.75x10"

V=X
a=xp
P=xa
F =xr
(@) ra—> [x‘“"]

[Energy} ~[26]

mass
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| e T

cd

2usin@

Range = R= ucos@=5m

gerﬂ"
sin26 = (ﬂj = ﬁ
mu 2

6=30°

So, for same range angle of projection is either 30° or 60°
So, Option (b) is correct

- 2usind :( ExlO“’JSinH
Eor

Tl(0=300)=\/§,us

11.

dR:p[E’_\
tdr |
A e
dR 3 mpr
( 3 / \
L;[L Lnf&|
R(‘Q ﬂp) \R‘ /
np
Reﬂ: t(R
tx[n AX
\R|,
/ \
S().I—-l“—-lv—'jt n 8—11
TP vR|}

So, option (a) is correct.
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Electrons are revolving in a circular path so there is a centripetal force on the electron, which
provide a transverse electric field. The direction of transverse electric field is radially outside hence
inner surface is at higher potential.
So, option (c) is correct.

Current density J(r)=

dl
(tdr)

12.

J(r) = neVy,

=V =[J(r)]=( Vo ) ...(1)
“ | ne prrne

Centripetal force

éE; = m”—vz’ ...(i1)
r

From (i) and (ii) E; o« V ....(111)

AV = [E,dr

= AV« E, cen(1V)

From (ii1) and (iv)

AV x Vg

LoV,

Hence

AV « P

(a, b, c)
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ny (3 1 n;
Py L 2

PV = NKT

P1 = D1KBT

PQ = DQKBT

ni, np —no. of molecules per unit volume
Force acting on the molecules

F=APS

=(P:-P2)S

F=(1’11—1’12)KBTS= AnkgTS ... (1)

F= (1’11 - l’lg)KBTS = Al’lkBTS... (1)

So Option (a) is correct

Total no. of molecules in the tube = (n1S/)
Force acting on each molecules

F=-pv

So total force acting on (,s!) molecules = - (Bv)(ns!) ... (ii)
From (i) and (ii)

AnK TS =(Bv)(mSI)

So, AnKgT = (ﬁvnll) ...(iii)

So, Option (b) is correct.

No. of molecules going across the tube per second
= (SVI’l1)

=(Snl)[AnKﬂTj=(SAnKﬂTj
pnl Bl

So, Option (c) is correct.
With respect to time An changes hence rate of molecules getting transferred through the
tube changes with time.

So, Option (d) is incorrect.

13. (25.6 (25.60 to 25.60)
Initially
40N1 = 50N2
CM
[ 0 ]
<>
S S50cm 40 emy
For first move
N, =uN,....(i)
xN3z =40 Nj ... (ii)
x =32cm
For second move
CM

* |

N- X om 40 C]TN-4

K]
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Ny = pN, ... (1)
xN, =40N, ...(11)
x=32cm

For second move

CM

32(N5)=XRN6 ...(id)
X, =25.6cm
14. (3.75 (3.65 to 3.85)

s(zR):(égﬂ)h(zR)

h=3.75x 103 mm
15. (3.14 (0.50 to 0.50) or (3.13 to 3.15)

Potential energy of a system after a small displacement.

U=Lie s KP4
2 (1+x)

au o Zk'pq3

dx (1+x)

s Uk K29y 3p—ak
a " (14 x)

1 |4k
f=—.]—

27\ m

1 [k
p-LE
7 \N\m
So, 6=3.14
and for angular frequency

1k

o\m
0=0.5
16. (1.77 (1.77 to 1.79)

Py A

P,/4

\" | 4\" 1 32\" |




i

17.

18.
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A—->B
P\V,=Pg x 4V,
= P, sitd

W, =1xRxTin ﬁ
vV,

P,V,/n4 = 2P,V,/n2

B—-C

PVl =P V!

P :
(AV,)' =P(32V)

1(1 10 1) P,
P =—(— Pl iPaits
e 4,8J ’ 4[,23J ' 128
—EL~><32V.—E3><4V,
w,, =128 4
5
4.
3
P'V'—av, -3P,v,
By 4" 95y
2 2 8"’
3 3
W, 2PV,in2 16
= = —fMN2
Wadn :P1V‘

Comparing with given expression of = 16/9 = 1.78
(0.62 (0.62 to 0.64)

320 320
I =h 5027387
2
=& =12 (1)
(2n+1)y
O_T
2 AL
318 L

100><£ =@ =0.62983=0.63
L 318

(6.40 (6.40 to 6.40)
Total charge on disc

R R R
qy = .[O'o [1 — %JZﬂm’r = 0'.27Z'Drdr —% r2dr}
0

9 =27m'[%2} ..(1)

Change enclosed by second sphere

R/4 1 R/4
=027 rdr —— | r*dr
o) [ ] i

0
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32 192
5R’
=2
% m{ 192}
19. (b) Since the graph is symmetrical about the peak. So, the average speed and most probable

speed will coincide but rms speed will remain, /%

So, u,, = —2RT =u,
\l M
/3RT
urms =
M

Uy, Uy, U, =\/§Z\/§2\/§=1212\/§

=1:1:1.224
20. (b)
Pb304 +H>0O — No reaction
KO, +H,O - KOH + H,O, +O5
Na>O; + H O —-NaOH + H>O,
LioO, + HO - LiOH + H>0,
21. (a)

1

X=AgNO,, Y =Pb(NO,), J

NaCl
AgCl PbCL (Q)
P (Partly soluble i hot watee )

AgCI+2NH, — [ Ag(NH, ), |CI Kl
AgCl+ 2Na,S,0, —»Na, [ Ag(S,0, ), |+ 2NaCl

Pbl,
{ Yalow)
22. (c)
(h HO (i)
Me
Me Me
Me HO——M
e = & Me ® 2,33 timehyl pentan-2 ol
Me \ Me Et—t—Me
Me Me
(P)
(11 H
Me H Et
HO H H Me :
e t—tH
Me Me o Me H H
Y/ Et H Et—t+—H or Me—r—Me
Me Me ~$—Me OH
OH (Q)
e OH 3 - ethyl, 2 - methyl pentan- 2ol

(Q)
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(111) Et Et
H H Et
Me
Et Et—+—H
— Me .
HO™ “Me Me——OH
Me (R) Me
3 -ethyl, 2 - methylpentan- 2ol
(IV) Et
Et
NG CHMe;, OH
Me OH ~Me
i OH Et——HC\Me
H H H H——H
Me Me
(S)
3 - ethyl, 2 -methyl pentan - 3ol
Only (Q & R) are same.
23. (d)
OH
H—C=C
3 2 “COOH
1
4
~C CH
/C¢ 5 ’
H” 6

3-ethynyl, 2-hydroxy, 4-methyl hex-3-en-5-ynoic acid
24. (c) Given structure: (2R, 3R)
P = (2R,3R), so, identical. Hence P — 2
Q = (2S,3R), so, Diastereomers. Hence Q — 1
R = (2R,3S), so, Diastereomer s. Hence R —» 1
S = (25,3S), so, Enantiomers. Hence S — 3
25. (a, b, )
W, =—|pav

For one mole of a real gas,

(P+%j(V—b)=RT
( RT 4
p‘hv—w‘?%

RT a
So, W, =—j((V_b)—ﬁJdV (1)

So, above Equation is valid for all reversible processes and for real gases.

26. (a, b, )
H
H
Ph - H
Ph—C—H CH, N =
/ ™ \ /.'/ H—C=C—H
Ph n A
: I (pK, «48) V ¥
(pK, =31.5) (pK, =43) (pK, =16) (pK, =25)

Correct order and acidity = IV >V > 1 > II > III (Decreasing acidity)
27. (b, d)
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I\|.1e
Me Me Me
Me;C Mejc e >C "
Me
[1) ZniHg HCI
il e | \ (U] HyPOe A IO
L/C"O
(Q)
Me
Me]C Me
"8 _comngn, | Me
I-r-l"
(S)

28. (a, c)
(a) [FeCla]- : I*(?)* weak ligand, so tetrahedral.

(b) [Co(en)(NH3)2Clz]* : Three geometrical isomers.

1 7 rlem
UL R, U
NH, L

() [FeCl] :N=54u=.[5(5+2) =/35BM

[Co(en)(NH3z )2 Clg]* : Co3* (dﬁ), diamagnetic

(d) [Co(en)(NHs)2Cla]*:d2sp3. N =0,u=0&[FeCl,] = Tetrahedral (sp3)
29. (a, b, d)

(a) HCIO < HCIO3 < HCIO4 (increasing acidic character)

So, ClO- is the strongest conjugate base.

(b) Only Cl - O- and CIO; has lone pair of electrons on Cl-atom. But Cl - O- is always linear ion as

it is diatomic, so, no effect of lone pair on shape but in ClO3 due the lone pair on Cl shape becomes
pyramidal.
ClO™ ——CI" + CIO;

() CIO; ——CI + IO |

(d) ClO +SO;” > CI” +SO;~
30. (a, c)
It can be assumed to be CsCl type solid (bcc)

3a

SO, I"++7'7 2720866

(No same set of ions)

Formula of solid = MX
0.732 <% <0.999

r
31. (0.11)
Vol. of NaOH used at equivalent point = 9 mL
So, mequivalent of NaOH used up to end point =9 x (M x 1)
5x0.1x2 = 9xM
M = 1. 0.119
9

32. (0.25)
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K, at 1000K=$=10

K> at 2000 K = g =100

AG’ =-RTiIn10 = -2.303RT;
AG! =-2.303RT,log100 = -2x2.303RT;
AG’  1x1000 1

= ===025
AG?  2x2000 4

33. (13.32)

L ;o](g) F2H' + 2" ——H,0(1), E° =123V

I H,(g)——2H' +2e", E° =000V

H, (g)+ ;O;.(g) JHO,  E°=123V
AG® =-2x96500x1.23x1x107° x0.7 =—166.173J
W=166.173J

nR
VVadiabatic = m(]; _T{)
166.173:M(T2 -T,)

5

e |

5
7= 166.173 x2:13,32
8314 3
34. (06.15)
[LR)
2Al+3H,50, —— AL, (S0, ), +3H,(g)
54 0.25
27
=0.2 mol 0.25 mol
VHZ _ O.25><0.01821><300 _ 6.1575litre
35. (1.20)
U —>§§"Pb+8(‘2‘He)+6(?l,B)
-6

Total moles of uranium == 68;31;

= 0.286 x10-6 mol
So, after 3 half-lives fraction left = 0.125
Fraction of uranium reacted = 0.875

—6
So, number of moles of a - particles = :%x 0.875 mol
8x68x107° x0.875x6.023x 10>
238

So, number or «a - particle =

= 12.046 x1017
= 1.20x1018
36. (18)
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Ph Ph

Ph

Degree of unsaturation = 18

37. (d)

Given a + b = -20, ab = -2020, ¢ + d = 20, cd = 2020-09-28
a2c - ac? + a2d - ad? + b2c - b2c - be? + b2d - bd2

= (a2 +b(c+d) - (a+b)c+d?

(a +b)2 - 2ab)(c +d) - (a + b)((c +d)2 - 2cd)

(400 - 2 x 2020)(20) - (-20)(400 - 2 x 2020)

= 20x800=16000

38. (c) f(x) is odd, continuous function

f(X)={

forx > 0,f(x) =2x-sinx-xcosx=%X(1-cosx)+ (x-sinx) >0
forx<0,f(x)=-2x+sinx+xcosx=x(cosx-1)-(x-sinx)>0asx<0
= So f(x) strictly increases in (—0,00)= f(x) is one-one

x(x—sinx), x>0

—x(x—sinx),x<0

x> f(x)>w
x—)—oof(x)—)—oo.

So f(x) is onto
39. (a)

(e"‘" = \'{5)

f(x):{

ex-l

g(x) = %(e"‘1 +e'*)

fix) = g(x)

X=1 _ 1=x X1

a1 s =-1—(e +er¥)
2

ex-! = 3e1—x
ex-1 = \/’5
e* ' = 3. Letx=abeP.OI
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Required area = I—;-(e"' re"™ Jdx 4 I %‘e"' ve*) (e &) lax
0 1 4

1 %x-1 1--|1 1 - 3 1-x!u
=—lg* " -e N B T e
2 34 i 2 |
140 0 ICR | B I P 1-4 0 0y
= —ile?-e)-(e'-e')i——{e"" +3e™ —(e” +3e");
2 2
i 1) 1 5.3 ,)
=—|g~- | 3 A == —-4
2\ e..| 20" ;B J
- 17 1)
= 7' ? o &l o'l
J3-2)4 2,“8 <

Ll 1)
= (2—\4'3)‘5"3—'6']

40. (a)
Given a, b, A€ R*

2 2
As P lies on ellipse — +4 =1
P(x, 21)
. . -1 b
So equation of tangent at P to ellipse ss, m = —2><ﬁ
a
(Slope of tangent for parabola at P) (Slope of tangent at P for ellipse) = -1
2
= —b—2 =-1,b* =24’
2a
I 1

41. (b) For C,P(h)= % , for C,P(h) :% , given roots of the equation x* —ax+ =0 equal real roots

= o’ =4p

a=2andp=1 a=p=0

2 2 2
So required probability = = [gj 2 Cl.l.g +(lj (gj _l6 4_20
3 33 \3 3 81 81 81
42. (c)
OSy£2sin2x,0<x<§
(a, 2 sin 2a (B, 2sin2p3)
(o, 0) (8. 0)
r

for rectangle 2sin2a =2sin2f=a+f= 5

T

Perimeter = 2(ﬁ—a)+4sin2ﬂ =2[,B—(E—,B)]+4sin2ﬂ
=40 - +4sin2f
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dp 1 Vs
—=4+8cos2f=0,cos2f=——,=—
o p p=—3.P="
d’p . .

~>=-16sin2 <0so P is max
dp
So, area of rectangle = (S —a)2sin2f =(§—%j.2sin(2?”]
T,V 7

6 2 243
43. (ac)
ffR—>R
flx) =x3-x2+ (x-1)sinx
gR—>R

(a) If g is continuous at x = 1 then fg is differentiable
Let h(x) = f(x>g(x)
f(1+h)g(1+h)-f(1)g(1)

RHD =h'(1")= lim

h—-0 h
. f(1+h)g(1+h)-0
= lim
h—0 h
i . f(1+h)-f(0)
- Bt iy
=g(1) f(1)
LHDatx=1
— lim f(1-h)g(1—h)-f(1)g(1)
h—0 —h
. . f(1-h)-f(1) .
= | -h)-. lim ——= =¢g(1) f(1
h:ﬂr)rg)g(1 h) lim & g(l) £(1)

So, h(x) is differentiable at x = 1
(b) Given h(x) = f(x) . g(x) is differentiable
lim f(1+h)g(1+h)-f(1)g(1) — lim f(1-h)g(1-h)-f(1)g(1)
h—0 h h—0 -h

' ( - (1) =i (1-h)-f'(1)
rl‘l_rl'(l]g10h (1 t|1|”rpog1 h)-f(1

f(1) # 0 and g(1) is not define

So, cannot comment over continuity and differentiability

(c) Given g(x) is differentiable So, h(x) = f(x) g(x)

h'(x) = f (x) g(x) + g'(x) f(x), as g(x) is differentiable = f(1)g(1) + O will exist
(d) Same as for B

lglgg(1+h)—£1ilgg(l—h)

cannot say about differentiability of the g(x)

44. (bc,d)
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M ' = adj (adj M)

=|M/M
= M7!|= M| M|

1 3

—=M"M =>M=1 ... (1)

M '

adjM _ MM

M|

adiM=MFM=adjM=Mas M| = |
= M (adj M) =M’

=M=

adj M=Mas M| =1

(adj M) =1 (as adj M =M)
45. (b, c)
|z2 + z+]| =1

2
(Z+lj +§
2 4

Using A inequality
2

=1

z+5 + 2|zz+z+1|=1

N
+
|
)
[\

8]

\Y%
N|[— A= N|w

(1)

1
z+—
2

|ZZ+Z|—1‘S1
03‘22+Z‘S2:>‘22+Z‘32
|Z|2—|Z|S2:>|z|2—|z|—2S0

(E1=2) (= +1)<0

Madj M= (M) 1

replace M by adj M
(adj M) adj (adj M) = jadj M| I = M[* I

Multiplying by M

M(adj M) adj (adj M) = IM'M

IM| adj(adj M) = [M]* M
adj (adj M)= M| M

|Z|S2
46. (b, c)
X Z 2y
tan—+tan —= ——
2 2 2x+y+z
= A + A —2—y:>A=(s—x)(s—z)

s(s—x) s(s—z) C2x

= s(s-y)=(s-%)(s-2) = z2+x2=y2

= Triangle is right angled, y = %

X

=>Y=X+Z
1
X A EXZ
tan— = = =
2 s(s—x) (x+y+zj[y+z—xj y+z
2 2
47. (a, b)
1 -1 3
DCsof L :—,—,—
ERTRNTRNT
-3 -1 1
DCsof L,:—,—,—
SRV TRNV/TRNT]
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Since ! (_3j+ _1[_1j+ 3 | —i>0
Jitlvit) i\t itV
-2 2 4
So DCs of acute angle bisectors are —,—,—
& NTRNITRYE

D.rs can be written as 1, 1, -2 =/=m=1

L: and L, intersect at (1, 0, 1) which also lies on bisector L. Point on L having y-coordinate equal
to 1is

2,L-]) m=a =2, y =-1

48. (a, b, d)
1 1 2
(@) ‘([xcosxdlex[l—;—!jdx
53
8
. ] x
(b) Ixs1nxdx2£x£x—§jdx
>3
10

1 1
() Ixz cos xdx < Ixzdx
0 0

<1
3
1 1 o
(d) Ixz sin xdx > Ixz (x - —jdx
0 0 3!
52
9
49. (8)

Vi Y2 3 ity tys
%23 > (Using AM >GM)

= log, (3y1 +372 43" ) > log, 3*

>4
=>m=4

X+ X, + X, >

Similarly, XXX, )3

log,3> %(log3 x, +log, x, +log, x;)

3>log, x, +log;, x, +log;, x;,

=>M=3

50. (1)

2(a1 +az +.....t an) = b1 + by +.....+ by

32(%(2c+(n—1)2))=c£22"_—11J
e 2n(n—-1)
2" —1-2n

2x2>x2-x if x> 8
2x-1>2x if x>3

n—1

So, ¢c<

n

Vn=>8
1
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as ¢ > 1 values of c are not possible forn > 8
possible values of n = 3, 4, 5, 6, 7; only satisfy when n = 3 and ¢ = 12
51. (1)

(3 —sin 27rx)sin(ﬂ'x — Zj — sin(Sn’x + Zj
4 4
=(3—sin27x) sin(ﬁx - %) + sin(37rx - 377[)

= (3 —sin27zx+ 3 —4sin’ (ﬁx - %Dsin(n’x - %j

= sin(n’x—szO

4

V4
:>7r27rx—220('.'xe[0,2])

:>§2le:>,8—05=1
4 4

52. (108)

Equation reduces to (4& + 35).2 =7ab

But a+b+c¢=0

So, (4& + 35).(5 + 5) =—7ab

ab=-6

|axB| =108

53. (5) f= (X2 - 1)2(610 + ai1xX + asx? + a3X3)
= (x + 1)2(x - 1)2 (a0 + a1x + axx2 + asx3)
For min value of m, +m,., ao + aix + axx? + asx® must have only 1 real root which is 1 or -1,

then mp = 3 & m. = 2 = Answer =5

54. (1)
In(1-x
e 1 (=) 1
(l—x) —— e * ——
lim € — lim €
x—0" xa x—0" xa
XZ
.
2 +1
e - -1
X
. . lje?-1
=lm-—-———<=1lim—
0" e x¢ =0el  x*

For value of limit to be a non-zero real number a =1




