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1. (c) Least count = (1—%) (0.1) =0.01 cm

Zero error = -0.1 + 0.06 = -0.04 cm

Final reading=3.1 + 0.01x1=3.11cm

So correct measurement = 3.11 + 0.04 = 3.15 cm
2. (c) AQ, =nC,AT >0

AQ, =nC,AT <0

AQ, =nC,AT <0

AQ, =nC,AT >0

1oL d) L
3. (b) /' 20 20) 20

L:(1'5_1)(_i_ij:_i
5 20 20 20

o, L1 _1
v =10 20

So,v=-20cm

and l_L:L
v =30 =20

So,v'=-12 cm

So total magnification = (—_20](—_12) =0.8
-10 )\ -30

3
4. (d) Total no. of decays in 60 minutes = 1000 -1000 (%j =875

So, no. of a-decay = 875 x 0.6 = 525

5. (0.50) After splitting 1st mass takes 0.5 sec to reach ground.

Initial velocity is same for both mass at the highest point in vertical direction. Displacement and
acceleration in vertical direction is also same

So, 2nd mass will also take 0.5 sec to reach ground.

6. Velocity of projectile at highest point 5m/ si
Since, there is no external force in horizontal direction so by conservation of momentum

Range/2
v=10m/si
. . Range
Distance covered by second mass before landing = +10(7)=7.5m
7. (1.33)
I 20
M AMA—
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After long time we can replace the capacitor by open circuit.

2 A 20
AN AN

B
current in circuit = 1/3 ampere

Vg = 2—2(%] = %volt

So, ¢, =CV=§,UC

8. 0.67
20}
A Wl
_:I uF —‘VT'.-'

e 2
After long time i circuit = 3
1Q A 20
Tav
B

Vg = 2—2(%) =§volt

So, ¢,=CV = (1)(%) == uC

9. (1.73)
)Y
Q@0 200b0 0

‘ 4 Q-'I \|'3 X

Lets take two points (a, 0) and (C, 0) on equipotential circle.
Net potential at (C, 0) =0

K_(_s_)_ | ﬁ__()
C J3
(C-2)
L. 1§
F" s
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= (V3-)C=243

3
= C=—r
V31
Potential net at (a, 0) =0
k-4
k“q) ' \0} _
a (2-a)
O
B \E(Z 1)
= "'V'r.i-\,"iu ]
243
=a= =
1+43
"qu 243
_C-a_ V3l B+
So, Radius = —— v3-1 v3+1
2 2
=~ 1 1 ~(V3+1-3+1)
= 3| —-—= l:\;;—
\W3-1 J3+1) 3-1
Radius = V3
10. (3.00)

b = a + radius

23 2343443
TRACRER..
3343
R

Center = (3, 0)
11. (b,d)

3

o

;
F-f=ma

fR = Ia (about center of mass)
a = Ra (pure rolling)

For hollow cylinder a = i, f= Ll
2m 2
For solid cylinder, a= 2—F f= F
3m 3

Also for solid cylinder %s umg

Therefore a<2ug
12. (b,c,d)
The ray diagram for the following conditions are
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aimr

The light finally must reflected back in medium of refractive index n; for all values of no.

13. (a, b, c)
Time taken to reach from (-/, -h) to (/, -h) is given by

21 = lat2
2

20 = % (10)t2 t = 2sec

L = mvhk = mathk
L=(0.2)(10)2(1)k = 4k [when particle passes through (/, -h)]

7= % = mahk =(0.2)(10)(1)k = 2k (always)
14. (a, d)

For hydrogen atom, z = 1
%:R[%—%j where R =1.0973 x 107 m-! = 1.1 x 107 m-! = Rydberg constant.
non

For the Lyman series, n;=1 and n» = 2, 3, 4,....... o0

= Amax, when n, = 2

AR - 1215m
A 4 3R

A=A, ,whenny= o
L:R:>/”Lmin =l=91.1nm
A R

‘min

o o >f(1+i)}
Also, n::-l R (nj-l) o m' )"

A= (1 . L,)x(,
m-

where,

m’ = (n? -1) = an integer

m = 4/n; -1 = not an integer
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For the Balmer series,n, =2andn.=3,4,5,6,............, @
1 [ ¥ 2]
=Rl =2
A 4 n J
A= Fmax, Whenn, =3
L _SR
e 36
3
Ao, = —6 = 656.2 nm
5R

A = Ay When n; = wo

. 4 .
G T R 364.5 nm
Hence, for the Balmer series,
A.. 36/5R 9

A 4/R 5

For the Paschen series, n; = 3andn, =4, 5.6, ............®
| (1 1

- = R‘ Lt

A 9 n;)

\

A= A, Whenn. =4

2 Rl 1 1\ R
A 9 16) 144
=k, = ﬂ = 18747 nm
7R

A = hmin When n; =«

9
; e = A, . =—=2820.2 nm
A. 9 .

15. (a, ¢) Emfinduced across the semi-circular conducting rod.

,uolvdx yolvl (4): Hodv ln(2)
2rx T

Slnce the sem1-c1rcular conducting rod is moving with a constant speed v =3 m/s, then

=’u°—1vln(2) = constant
ps

Maximum current through the resistor R is
& _ ’uolvln(Z)— 4x107 x2x3x0.7

i = = =1.2x10"° ampere.
R 7R 1.4
Maximum charge on the capacitor Cy is
I
G = Coe =C, (”0 Y n(2)) =5x10°x4x107 x2x3x0.7=8.4x10" coulomb.
T

16. (a, c)
(B, —PB)ds = pdsd2(gsin45—a)

(R-P)=pd(g-aV2)

ﬂ:(Pl—Pz):[l_a«/EJ
pgd g

When a:g/\/z,ﬂzo

When a=g/2, S =[%]

17. (4)
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_id

aP
. ,/2maan
(24 an
. \2mgqV
o=

qsB
s ms 4. _ (2)(2)
r, qs m, 1 4
sy
ra

18. (49) Angular momentum of disc about O is

o3 oo

Angular momentum of rod about O is

Ma®
RO — 3

L Q

_ _49,.
SO, Lo—LDo+LRo—4—8(Ma Q)

So, n =49
19. (9)
dT
~C—=(T*-T;
dt ( S)
1.(')_0 dT _]‘_ld
200T4_TS4 o €

o s,
(100 (200) | ¢

Similarly, %—% =§t2
(50)" (200) ¢

1
n_ [(50) (2000 ]

Nah+ - S—
e \_[_\\_/_

Na in liquid NHs reduces non terminal alkyne into trans alkene.
21. (b) In option (b), given configuration represents meso - butane - 2, 3-diol and due to
intramolecular hydrogen bonding, the gauche form is more stable.
Option (c) and (d) does not represent meso - isomer.
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22. (b)

3><i7rr+3 +1xi7rr_3
Packing fraction (f) =

3
1x47z[3[’3] +1}
3 r

3
a

Now 2r. = a

Also, - =0.414
v

4 2
1><§><3.14[3x(0.414) +1]

(2)

So, f=

=0.634 ~ 0.63
23. (a)
[Cr (NH3)s]3* has d3 configuration, so as per CFT,

N=3and u=,3(3+2) 3.87 BM
[CuF,]", has d8 configuration and weak field ligand.

So N =2and u=,/2(2+2) 2.84 BM

24. (1.62)
CH3
H3C\/__k CH3
e - e It~y
Mgzca—‘—»H3C—“C:C—H,—k,&—oH3C—C:C-CH3—“—”—GW_—4 | k_/
() ks @ MaC CH3
(4.0 gm)
CH3
(R)
(xgm)
0 0
— W™ I Ha{OH), 4 ”
H3C—C:C—H'*"\“:",l_k;f* H3C—(S:—'CH3 jj};c;;mﬁ;—’ H3C—C=CH—C~—CHj
(P) (S) CHy (D
NaOCl | 80 % (holoform reaction)
i i
H3C—C=CH—C—OQOH or H3C—C=CH——é-—-ONa + CHCly
| |
CHs CHs
(V) (V)
(Molar mass =100) ('Y gm)

Molar mass of P=40




[(GP JEE Advance 2021 Paper - 1 B EEADVANCEFYRS

(0.1mole) [0. lx%]

3 Q 40%

‘(le%}
So, moles of R = 0.01 mole

Molar mass of (R) =162
So,x=0.01x162=1.62¢g

25. (3.20 - 3.90)

Molar mass of 'U' =122 gor 100 g

100%

(1x0.1x3x044j
307G

(0.1mole) (0.1mole)
2S Aldolcomjensution N 80%‘,
(0-1mole) (80%) (%xo_sj (%xosxos)
1
So, mass of 'U' = 07 x 0.8 x0.8x 100 = 3.20
Or
Mass of 'U' = % x0.8x0.8x 122 =3.90

26. (166.28)
X(s) O Y(s) *+ Z(g)
K =%2also AG°=-RT Ink,

P 0

p

= —RTln(p—gJ
p

Now, AG°= AH°-TAS®

—~RThkn [p—oj = AH® ~TAS°
p

1n(§gj=—{A;[0J%+ Ago - (1)

(1):1n{p_g]:_(AHO]X£+AS° ... (2)

p 10°R) T T

o | -7-(-3
Slope of the line =—A€I =[ ( )]=—2
10" R 12-10

S AH’ =2Rx10"
=2x8.314x103x 104 = 1.66.28 kdmol-! K-!
27. (141.34)
Putting the value of AH’ in equation (2), we get
2Rx10*) 10" AS’
-3=- 7 X—+
10°R 7 R
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—3="2Rx—+
T

AS®
R

10* AS°

10 AS°
X +
1000 R

17

o AS® =17x8.314=141.34JK 'mol”!

28.

(100.10 °C)

0.1 molal AgNOs (aq) solution

AgNOsz—>Ag* (aq) + NO; (aq)

i=1+(2-1)x1 =2(a =1, given)

AT, =ixkp,xm

AT, =2x0.5x0.1=0.1

So, boiling point of solution 'A' is = 100.10°C = x

29.

30.

(2.5)
Let solution 'B' is prepared by mixing 1 L (=1000 g) of solution 'A' with 1 L (= 1000 g) of
solution of BaCl..

BaCl, + 2AgNO3; —2AgCl(s) + Ba(NOa3)2

Initial moles 0.1 moles 0.1 moles - 0]
Moles after
reaction 0.1-0.05
= 0.05moles O - 0.05 moles
So, molality or new solution = (M]
_[3x0.05+3x0.05)
2

=0.
Elevation of boiling point of solution 'B' be (AY}})

(A7) =0.15xks

= O.15xl
2

=0.075

Now, AT, = 100.075 °C

So, difference of boiling point of 'A' and 'B' = 100.10 - 100.075 = 0.025 =y x 10-2 (given)
So, y=2.5

(c,d)

CHO COOH
H——OH H——0OH
HO—1—H o, | HO——H
H—+—OH H——0H
H——OH H——0H
HpC—OH COOH
(d-glucose) (), =52.7

Since, we have to get the product (x) of (a)p = -52.7°, i.e. the enantiomer of above product. Which
is only possible from (c) & (d).

(c)
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CHO COOH
HO——H HO——H
\
H——OH o H——0H
+
HO——H HO H
\
HO \ H HO——H
HaC—OH COOH
enantiomer of {x)
(d)

CHO - t.I()C'Hq COOH
| ; ﬂ—f[—nH HO—{—H
H O » f H——T—‘ OH Xl H——OH

0 ” = HO——H =" Ho——H
e H—t—0H HO—f—+
HoG—OH S COOH - COOH

31. (a,d) In option (b) and (c), NO2 group (an EWG) is not present ortho or para position wrt the
leaving group, so ArSN2 reaction will not be possible.

(2)

ooN Pt OzNQS—Ph e BasO, 4
y | whise ppt)

NO» NOo
(b)
02N—‘QCH2‘—CI “;—;.’3’» >02N—©_CH2_,s_ph ’I.\::.'_r‘; )B‘:‘.!SO"v
S S
/ /
Me Me
32. (b, c)

(a) Process of precipitating colloidal solution by using an electrolyte is called "COAGULATION" and
not peptisation.

(b) Since, molar mass of sol is much higher than true solutions, so magnitude of any colligative
properties is smaller than true solutions.

(AT/’ )wl < (AT

/ ) true solution

So, freezing point of sols > freezing point of true solution. So, option (b) is correct.

(c) Micells are formed greater than or equal to CMC and above KRAFT temperature. So option (c)
is also correct.

(d) Micelles are ASSOCIATED colloids and not Macromolecular colloids.

33. (a, b, d)

(I) Reversible isothermal )(]1) Reversible adiabatic )(1]])

expansion expansion

So, the correct option is/are:

(2)

1) (reversible isothermal expansion)

(1) (reversible adiabbatic expansion)

(b)
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U

(reversible isothermal expansion)

n—

(1)
(reversible adiabbatic expansion)

(i

T ——
(d)

(reversible isothermal expansion)

T W ¥
(reversible adiabbatic expansion)

(1)

S —

Reversible isothermal process is isoenthalpic while reversible adiabatic process is isoentropic.
34. (a,c,d)
(a) PbS + 2PbQ —fmdition - 3ppy + 50, T
So option (a) is correct.
(b) In the extraction Cu from copper pyrite CuFeS,
SiO; is added to remove FeO as slag FeSiOs.
So option (b) is wrong.
CuFeS, —==M _,Cu,S +FeS + SO,

concentrasad X

(C) ore (matta)

FeS + O; —» FeO + SO,

CusS + Oy —» Cun0 + SO,

CuzS + 2Cu20 —» 6Cu +S0O2

(Blister copper)

So, option (c) is correct.

(d) Zn + 2Na[Au(CN)2] — Nay[Zn(CN)4] + 2Au 4

35. (a,b,c) Pb(OH),, Zn(OH). and Bi(OH)s are white precipitates but Hg(OH). (unstable) is not.
PbCl; is white ppt.

36. (13)
Br
O3 _CHp—Br % CHy  Br g~ _CH
O =] L0 . T
\\/ oo g \_/
(1) (2) ()]
" i) (2)
_~.. _CHsy _~. _CHg A~ ~CHa P CHa P CHa
N N - r e
.{ |] - ] + T + [ [ + | | g
- 2 > 5 A L > L~
B ZoN "' N *\'Sr 7 '\El ~F
) ]’ v same as(ii) (#)
(2} Be (2) (2}

(v}
12)

37. (12)
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/
O /0
IWLO": LRCESS |

* represents sp” —hybrid atom [ g, &

—OH
- -
38. (6) Possible structural isomers are:
[P1{NH, ), CL, |Br, [Pt(NH,), (CI)(Br)|CIBr [P1(NH, ), Br, |CL,
Cis trans Cis trans Cis trans
(achiral) (achiral) (achiral) (achiral) (achiral) (achiral)

39. (b)

*H(1,1)

N
(-1, 0)\
\°Hl (1‘ —1)

Image of orthocenter about any side of the triangle lies on its circumcircle.
We can observe that ,
x2 +y2 + x + 3y = 0O is satisfied by (-1, O) and (1, -1) both

40. (a)
(0.2)
X+y=2
.............. deww s y:1
L X = 3y
“zZ
(2, 0) x =§
Area of shaded region (0,2)
1(2 3]1 1 21
=—| 4= |- +-x—x—
2\3 4)4 2 3 2
11
32
41. (a)
S Fy = F,uS: SQ GlUSQ = GQ Ss
(i) {1,2} {1,2,3,4) {1,x} {1,2,3,4,5} {1,2}
(i) {2,3} {1,2,3,4} {1,x} {1,2,3,4,5} {2,3}

X, y} (where x and y or {2, 3, 4,5}
(iii) {1,3} {1,3,4} {1,x} are other than 1) {1,2,3,4,5} {1,3}
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°0y: 20y ¢ A
(i) Brmgfera s mae
c, ‘c; “c; 60
iy pood[len, e Pep fep|_ 2
27 g4 B 4 a. | 215
\ "C; “Cy C, "Cp)
1 %c; %c; A
(111) Py=5 Xg' —52:
Gy “Ca cy 45
. .. 1
Conditional probability = L =—
R E R
42. (c)
Zy

zs/i

"z, = e
i(6+6,)
So, z,=e

z, = ei(é’]+z92+€3)

z, = ei(91+¢92+...+0m) —e
Sum of all the chord length < Circumference
So, Y|z, —z|<2x

Also, 2|z,-z|> ‘25 —212‘

Hence, 2(|z2 -z1| +.....4 |z10-21|) £ 2(27)=4nxn
So for, we have P<27r and Q<4r

43. (76.25)
P, =1 - (Probability that 3 chosen numbers are less than 81)

3

_1_(&j 64 _ 6l
100 125 125

i(27)

So, @
P :@Xﬂ:%.zs
4 125

44. (24.5) P, = 1 - (Probability that 3 chosen numbers are greater than 40)

_1_(ﬂf _1_@3 _ %8
100 5 125

So, E
4
125 98 o,
4 12

45. x+2y+t3z=a ..... (1)

4x + Sy+bz = f ..... 2)

7xX + 8y+9z = y-1 ..... (3)

Equation (1) + (3) - (2) = 0. Equation (2) provides
a+y—1-24=0
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a 2 vy a+y 2 vy
M|=|B 1 0(C,>C+C)=| B 1 O(R—>R-2R,))
-1 0 1 0 0

0 0 1] (0
46. x+2y+t3z= o ..... (1)
4x + Sy+bz = f ..... (2)
7xX + 8y+9z = y -1 ..... (3)
Equation (1) + (3) - (2) = 0. Equation (2) provides
a+y—1-24=0
(1.5)
Plane Pisx-2y + z-1=0

D=[—|_2_I| ]2=15

JI+4+1 '

47. (9)

(x 2+y—1)(x\/5—y+1)‘212
5

2x2 - (y-1)2 = £3 12 for intersection with y = 2x + 1
2%2 - (2x)2 = +3 12
2x2 = -3 A2 (taking -ve sign)

xzi\/gi
2

Distance between R and S=2

=6|2|/5
So, V30|4|=+270(4 = £3)

A2=9
48. (77.14)

Locus C=

secd (tan @ is slope of line)

£
2

. . . 1
Equation of perpendicular bisector y = _EX +1

. . . 1
For point of intersection 2x* —sz =431°

x= i\/g/i (taking +ve sign)

Distance= 2.\/E.3.sect9 :2.\/E.3.\/§:3. @
7 7 2 \} 7

p=22%_7714

49. (a, b, d)

Rl
Let A = [C1 C2 C3], B= R2
R

3
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Rl
AP=[Cl C3 CQ] and PB= R3
Rz

and P2 =1
[1 3 2 1 3 2
MEP)»P|2 4 3 |=(8 18 13

8 18 13| |2 4 3

F

q 3 a3 M2 3
El={2 3 4|R,>R,-3R,-2R,)=|2 3 4}—0
L 13 18| 000
= F|=0
EQ+PFQ "= [EQ+PPEPQ| = [EQ+EPQ'| = [Ell@+PQ| =0
IEQ| = [E] 10/ = 0. [PFQ"| = IPIIFll@-"| =0
(D) P'EP+F=PEP+F=2F (asP' =P)
E+P'FP=E+ P 'PEPP = 2E (trace (E) = trace (F))
50. (a, b)

)

B i

g

5x(x+4)
(x2 +2x+ 4)2

r')-

f(0)= —% (point of local minima)

f(-4) = % (point of local maxima)

51. (a, b, c)
P(E)=, P(F)=—, P(G) =+, P(EAFAG) = -~
8 6 2 10

(A) PIEAFAGE)=P(E~F)-PIE~AFAG)
<PE)y-PHEnFn Q)
11
8 10
5-4
<
40
1
& —
40
(B) P(EC ~FAG)=P(FAG)-P(ENFNG)
<P(F)~-P(EnFNG)
1 1
<

1A

IA
°’|A

IA
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(C) KEUFUG)2P(E) + P(E) + P(G)
1 11

€ —+—+—

.13
24

(D) P(E® AF® nGE)=1-P(EUFUG)

R BB

24
11>10 5
24 24 12

52. (a, b, c)

GI-EF)=(1-EF)G-=1

= G-GEF=G-EFG=1..... (1)

(@) |FE| = |I-FE| |FGE| = |FGE - FE FGE|

= |FGE-F(G-])E|=|FGE-FGE+FE |=|FE|

(b) (I - FE)(I + FGE) =1 + FGE - FE - FEFGH
=I+FGE-FE-FG-I)E=1+FGE - FE - FGE + FE =1
(c) From (I) it is true

(d) I- FE)(I-FGE)=1- FGE - FE + FEFGE
=]-FGE-FE + F(G-J)E=1- FGE - FE + FGE - FE
=1-2FE

53. (ab)

[14k(k+1)x? R {k(k +1)x? .1}
S = 14 ¢!
Z = = kz;cc’ (k+)x—kx

=Zcot"(kx)—cot"(k+1)x

k=1
t, =cot™ (x)-cot™"(2x)
t, =cot™(2x)-cot™ (3x)
t, = cot™ (3x)—cot™" (4x)

t, =cot™ (nx)—cot™"((n+1)x)

S, =cot™(x)-cot " ((n+1)x)

. 2, 4)
:»Sn.-cot"[-(n+1)x 41}
\ nx

(112 +1) = _,1“11x2+1‘,

=——tan |
10x )

S, =
16:= 10x /) 2

f 2 2
(B) lim cot(S, (x)) = lim cot{ cot™ |‘"'”7"‘1 [ | i D01
n» N\ nx  J) nos nx

i, N
(C) S3(x);oot"'{4x 1 E 1+4x° =1
" 3x ) 4 3x

=4x’-3x+1=0 ha\'c 1maginary roots

(D) tan(S,(x))=tan

O lh(nﬂ)x Jq nx 3 1

nx J 1+(n+ %% 1 (n+D)x

nx n
54. (b,d)
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(—)

(-B)

w = c +id, arg(w) (-, 7]

(z+a) Vs 5 3.
arg =—;z,=——+—1
z+p) 4

zo+a=(zy+ p)iszy+a=zji+ Pi;z,(1-i)= fi—a (by Rotation)

5. 3. [ 5 3.). .
——+—itoa=|-—=—+=i|i+ fi
2 2 2

2

5 3. 5.3 .

——+—ita=——i——+fi

2 2 2 2

5 3 3.5, . . .
—§+5+51+51+a:ﬂz;—1+41=,81—a (As a, p are real number)
>-a=-lLa=l=4
55. (4)

+ — +

|
-1 1
3x2-4|x2-11+x-1=0
Case-I: |x| > 1
3x2-4x2+4+x-1=0
x2+x+3=0

x2-x-3 =0

lei\/1+12=1i\/B=1+\/B 1-/13
2 2 2 72

|x|<1

3x2 + 4x2-4 + x-1=0

7x2+x-5=0

_—1#1420x7  —1+4/141

- 14 14

So, number of real roots = 4

56. (2)

A

AB =
BC=3=a
CA=4=bD

cosA cosC

cotA+cotC sin4 sinC
cotB cos B
sin B
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_cosAsinC+cosCsin4 _sin(4+C).sinB_ sinB.sinB
. . cosB sin 4.sinC.cosB sin 4.sinC.cos B
sin A.sinC.——
sin B
B b’ 2t 2x16 _2x16 _2x16
(a2+c2_b2) a+c*-b* 9+23-16 32-16 16
ac.~——— >~
2ac
57. (7)
g-u u-v u-w 1 u-v 1
[@vwi={v.a v.v vow|=[v.ag 1 1=2
wW-Uu W-V W-W 1 1 4

= 3)=G-V(4G- V=1 +1(G-v-1)=2
= 3-4(G-V) +0-V+0-V-1=2 = -4(i-V)* +26-V =0
D |
.v_—__
2
. ~12 -2 S P
30 +5V] =9lGl" +300-v+25IV]" =9+ 15+25=49

i

(G-v){2-4(G-v))=0:0-v=0,




