JEE MAIN FT-3-Sol

STANDARD ANSWER KEY
Q 1 2 3 4 5 6 7 8 9 10 11
A 4 1 1 3 2 2 2 3 3 1 1
Q 12 13 14 15 16 17 18 19 20 21 22
A 2 3 1 1 3 1 3 4 1 5 4
Q 23 24 25 26 27 28 29 30 31 32 33
A 8 2 4 3 2 3 3 3 3 2 2
Q 34 35 36 37 38 39 40 41 42 43 44
A 2 2 1 4 4 4 3 4 1 4 1
Q 45 46 47 48 49 50 51 52 53 54 55
A 1 2 2 7 4 6 1 2 2 3 2
Q 56 57 58 59 60 61 62 63 64 65 66
A 3 2 2 2 4 2 3 1 2 4 1
Q 67 68 69 70 71 72 73 74 75
A 1 1 4 1 8 4 0 2 2
© i
OH Na® PhﬁOHM»Phlclja
@ ). @ NaH CSy (0]
e
S
ﬁ g o @,NH - (Ijl —Ph
g~ CHs
0O 07 NS 0
CH3l
— > “) 3). hv=¢+hv,
Methyl cyclopentylxanthate 1 ) (1 1)
2) (1), [Fe(H,0)]Cl,, Fe2* > 3d 4e, ) ™ =he(y
@ (@) [Fe(Hy0)cICl,, Fe= — 3d> — (ty,)"(e,) 0
C.ES.E. =4 x (0.4 Ag) +2 x 0.6A,
_ 1
T _0_'4AO hv=¢+ —mv?
K,[NiCl,], Ni2* — 3d® — (e)*(t,)*
CFESE. =4 x(—0.6A) +4 x (0.4A
A ) (0.98) 6.626 x 1074 x3x10°
= 0.8 A, o= =
4000 x10~
3 @ pn CH; Ph
\ﬂ/ NaOCl C-ONa+ CHCl, 1 -31 512
o) Il ——x9x107" x(6x107)
2
1H+ $=335x1012T=¢~2.1eV
. as attice.
(5)  (2). A,B;hasHCP latti
Ph—¢~OH If A form HCP, then (3/4) of THV must
0 occupied by B to form A,B,.

If B form HCP, then (1/3)™ of THV must
occupied by A to form A,B;.
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© . H3C\H/O\©/\/\NH2
o)

H' lNaN 0,

O
CrO;l H Q

I
©

H3C\n/0 .

@)

OH
OH
Conc. H, 8041
O
0)

COOH

N LiAlH, A\
(excess)

C—CH;
NO,

@ Q.

LiAIH,, will not affect C = C in this compound.
Glucose and galactose are C-4 Epimer's

® .

1CHO {
H—20H H—Z—OH
HO—-H HO—3-H
H—OH HO—*~H
H—~OH  H—>OH
CHpOH CH,OH
Glucose Galactose

Z=120

Its general electronic configuration may be

represented as [Nobal gas] ns? , like other

alkaline earth metals.

Pt(s) | H, (g, 1 bar | HCI (aq) | AgCl (s)
|Ag (s) | Pt(s)

CHO

® .

o) (.
10%m
Anode: H, - 2H" +2e x 1
Cathode : e+ AgCl(s) > Ag(s) + Cl(aq)
x2
H,(g) +AgCl (s) —2H" +2Ag(s) + 2Cl (aq)

° 0.06 _
Ecenn = Ecen _Tloglo((H+)2 (Cl1 1)2)

092=(E"  +E°
H,/H AgCl/Ag,C

-2 R logio(10°)210°07)

o)

0.92=0+E"

—0.03log;o(107%)*
AgCl/Ag,CI™ 0.03log;o(10°7)

0
AgCl/Ag,Cl™
(1). Ag,S+2NaCN 02 ,

Na[Ag (CN),] +Na,SO,
4 Zn
Na, [Zn (CN),] +2Ag

(12) (2. (a)2NaN,(s) —2 5 Na+3H,

=092+0.03x-24=02V

Q)

(b) [Ni(CO),] —22%°C_, Ni+4CO

(d) HgO(s) —25 Hg+O0,

13) Q).
CHO COO Na*
@i Conc. NaOH @i
CHO ! CH,OH
(14)  (1). HyBO;+HOH — [B(OH),]~+H"
Fm Nu
¢ cl
asy . NS,
S
NO, NO,
(16)  (3). Rateof Sy 1 reaction oc stability of carbocation
an Q.
H,0(g) + C(s) » CO(g) + H,(g); AH=131kJ
..... (1)
CO(g) + ¥ O,(g) — CO4(g); AH =282 kJ
..... 2)
H,(g) + % O,(g) > H,O(g); AH=-242K]J
..... 3)
C(s)+0,(g) > CO,4(g); AH=xkI ... (4)
(H+2)+(3)=4
131282242 =x
X =-393kJ
as) @3). H50 <
I
HfOfﬁfOfH
0
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19)

(20

@1

(22

(23)

249

25

CHs;\ O, O /,CH
o X % < oy
( ) (11) HyO/Zn
CH; CH;
\C =0+0= C<
cny” H
1. C,Hy s = sp2—sp? ; m = 2pn-2pmn
N
n’[ |NH
sp? sp?

5. 1litre colloidal solution contains =103 x N A (26)
Molecule of C;,H,5SO,Na.
1 mm c01101da1 solutlon contains

_ 1073 x Ny x1
10°
=6 x 10!*molecule of C;,H,5;80,Na.

1013 colloidal particles = 6 x 1014 molecule
of C;,H,5SO,Na.

@7

X 1014
NE molecule of

1 colloidal particle =

C, 2H2580 4Na=60 molecules.
Hence,a=5

O

4. ij CH; -~ COOC,Hs, "\ /',

H- ﬁ O -CMe; gives 3° alcohol.

28

8. 12C16 is a planar molecule.

c1\@ Ll \Q al
c/ @\ 1’ @\c1
2. AT =ixKyxmolality
20 1000

0.5%1.72 x = x _
= 172" 50

i
0 C-NH,

Il
CH,~C-NH, CH,
4. @/ + +

29

(I)I 0
[
C-NH, C-NH,
Bry +NaOH
+
CH;
CH;
NH,
CH,NH, NH,

CH3 + @\
cH,

(3) Vtermlnal = F

i

CH;

Q).

Minimum energy required (E)
=— (Potential energy of object at surface of earth)

Now Mearth =64 Mmoon
4 3 4 3
p;nRe = 64~§an =R, =4R,
N Emoon _ Mmoon . Rearth _ L i
ow, = =
Eearth Mearth Rmoon 64 1
E
= Emnoon = g
(3). X=5YZ72
yo X X _AtmoreT
= M—3 L—2 T8 A4
A3).
OJ(’_JWMI_JMVAVA"VA'AV A"""""V y A"""""V A"""""V_;’_O
X Z z Y
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3 —> O = 00—

By momentum conservation

X

PP, =P,
h _h_h
My hy Ap
- Axhy
Do~y |

(3). ®oy = ZTCfO = ﬁ

5 1250x1250 1

= 47° x 3 = 3

i 20x10 " xC

B 1000

20x4x1250%x1250

L Q=CV=8x10°% x25=0.2mC

(2). Angular momentum conservation.

mV,L=mV, (L)

L
1 0 L_v
wg+wp=AKE

—8x10°°F

—mgl+w, = %m (V12 —V02)

Wy = mg(+%mV§ ([LL_JZ - J

= mg€+%mV02 {(1—%)_2 —lj

Now, / <<L
By, Binomial approximation

=mg€+%m\/oz ([1+%} — ]

=mg/l+ %mVO2 [%)

_ 2L
W, =mgl+mV (E)

Here, V(, = maximum velocity = m x A

e
Vo =09+/gL

Wy :mg£+m(60,/gL)2%
=mg/l (1 + 902)

1o (1 1)
e (=D —
or, xR

Lo -n( LY

2 —R 0

2(m-D _(mp-D

R R
2u -y =1
Maximum current will flow from zener if input
voltage is maximum.
When zener diode works in breakdown state,
voltage across the zener will remain same.

Vacross 4kQ = oV

6
=——A=—mA
Current through 4KQ 4000 1 m

Since input voltage = 16V
Potential difference across 2KQ =10V

10
Current through 2kQ = 2000 SmA

Current through zener diode
=(g-1)=3.5mA

Fe] I

Brass Steel

A 120x107 x A

k
oy I
. _Y2A; _ 60x10° xA
27y, I

_ kik,  120x60x10° x A
4k +k, 180
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(36)

37

(39%)

39

(@.

@.
).

).

keq =40 x 107 x A
F=keq(x)

F = (40 x 10%)A . (0.2 x 1073)

F
A =8 x 100 N/m?

11.42 eV For He™
—2.176 eV
-34¢eV
-6.04 eV
\ 2 —-13.6 eV
‘Rl _544¢eV
40.8 eV

For 108.5nm, AE=11.42 eV
For 30.4 nm, AE=40.8 eV

1 2
SmVT=-q (Ve =Vi)

A
E= A= (r—oj
2mepr 2me r

lmV2 = G In [r_oj
2 2me r

a+b
f

a+b a
m,—-m;=c= 1- f - l—g

bo,_b
f C

Atv=a+b,m,=1-

Cc=

(40)

(41)

42)

43)

(44

CS)

Q).

4).

).

.

).

).

45° 30°

B, B>

1 |uB;cos45°
f] = —‘/—

2n I

1 [uB,cos30°
£y =—, /—

2n I
i _ [Bjcos45° 2_07
f, \B,cos30°° B,

_mv
gqB

R .. R cc momentum

A
—
<
—

_F-S (21 +3]+4k)-(3i +4j+5k)
t 4
_6+12+20

P

=9.5 Watt

geff=g—a=10—2=8m/s2

_2Q@@E) 64
eff 6 3
Let v be velocity acquired by the charged

particle when accelerated through the potential
difference V.

2m;m
T= 11172
m1+m2
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1 2qV _ / . AXx _ Al JAVA
N N = (=AY . x=R ;T =—+
;MVA=qV or V=4= - “49) 4 100-¢" x £ 100-¢
As the charged particle describes a circular Ax (11 e
path ofradius R in the uniform magnetic field. Ve 100= [% * 5_()) x100=4%
2
mv t/t
R OB G0) 6. AL (lj
Ay \2
or R=m_g:% _quzg = 100/20 1 ()" ¢ 1
141/20 2 \2 T 2

As q, B and V remain the same.
= 1=2t=2=2x3 days =6 days.
Recvm GhH @ f'x)xh'f(x)=1
Ra_ [ma DR S
Ry mpg = f'(x)= h'(f (x)) =1+logf(x)
) 5 (52) . h(x)=f(g(x))

my _ (R_A\ _ (2) h' (x)=f'(g (x)). g'(x) and f' (x) = e*—1

ms Ry h(x) = (e -1) g(x)
46) 2. Tcosoa=mg

= h'(x)= (exz—x “)2x-1)>0

T sin o.=ma?r 5
olr Case-I: e 7 >1and(2x—1)>0
tanoc:? = xe[l,0) .. (D)

X2—X
Case-IT: ¢* * <1 and (2x—1)<0

X E[O, ﬂ ...... Q)

/ tana
w= g =
T

@47) 2. B=pgnl=pynl,sinot
¢=Bnr2=u0n10nrzsin(;)t

d¢

2mE = “a —(onrzponlo cos ot

d 2 1
(53) Q). —y+( = jyz —

dx \x~+1 (x“+1)

(Linear differential equation)

E loop nlyrcos ot
=5 040 2
2 LF. =M (7D =42 1

@8) 7. LxA? 5 5 So, general solution is y.(x2+ 1) =tan 'x +¢
[ =kA7; =kA, Asy(0)=0=>¢c=0
L _ Al2 A _4 tan~! x i
Iz_A% A2_3 y(x)= 2l As \/g-}’(l):g
Imax:(A1+A2)2:49 = \/;:%ja:%
Inin ~ (Aj—A,)?
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Ky
\
.

v S(hk)

AR\

49 Q). Q J TP

(35)

(36)

Q).

Q).

Let the mid point be S (h, k)
P(2h, 0) and Q (0, 2k)

. X y
Equation of PQ : o + ET 1

PQ is tangent to circle at R(say)

_1 _1
OR=1=> (1)2+[1j2
2h 2k
1 1
—+—=1
4h%  4K2

x2 + y2 — 4X2y2 =0
Aliter : Tangent to circle
xcosO+ysin0f=1
P:(secH,0)

Q: (0, cosec 0)

1 1
= 0=— &sinQ=—
2h=sec O = cos h sin o

1 1

=+ =
2x)°  (2y)°
~(~sV(~1TAY%))
SA(rv~s)
(SAT)V(SA~S)
(s AT)Vv(C)
(sAT)
atagta;tagtaztag=114

1

6
E (a1 +a16) =114

a;ta =38
So,a; tasta; ta =4

4
=5 (a; ta;q)=2x38=76

(7

(58)

(39

(60)

(61)

@)

Uuy

@2).

U

Uy

@2).

.

Q).

(31/8 + 51/4)84 — (51/4 + 31/8)84

( 84-n)
4
Now T, =84C_ LS J (30/8)

If T, =rational = n is multiple of 8

n=0, 8, 16,...... 80 = n can take 11 terms
Number of rational terms =11

Number of irrational terms =85 - 11 =74
4a2+b2=38 (D)

SO, dx 12) y

da 1
—?—5:b=—8a
b2 =64a2 = 6822 =8
a2=2/17
x2<y<x+2
x2=y;y=x+2
x2=x+2
x2—-x-2=0

2
9
Area = J. (X+2)—X2dX =—

1=[22" 2%ax=[27 . (2* 1n2)><(1n—2)2dx
(In2)

Put 22" = t= (2% 1n2) (2¥In2) = dt

dt t 22"
I:.[ 2" 2 te= 2t
(In2)>  (In2) (In 2)
A= ! 3
(log2)

Vector perpendicular to plane containing the

vectors i+ j+k and i+ 2]j+3k, isparallel

i-2j+k
to vector = ]

p— — >

N —_— >

W = =S
Il
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Required magnitude of projection
|21 +3j+K)-(1-2j+K)]|
11-2j+k|

[2-6+1] 3 [3

V6| e N2

(ex —1+x)\
m | =)

1
62) @3). lim (e><+x)“x:eH0+L h J:e”l—

x—0"

3 (1) z——3+i—cos£+isinE
) 2 6 6

2
3 St .. St —J/3+i
Z” =CcoS—+isin—=
6 6 2
8 4 . . 4n (1+i\/§\
z° =cos—+isin—=—
3 3 2

(+iz+2° +iz%)’

2 2 2 2 2

BB B
_U+T

_(1+i\/§\9
L2

—2
64) (). s.Dz,/M
n

&_—1+0+1+k_£
4 4 4

X =

2
5x4=2(1+—) +—
- 16

3

— 18 " =k?=24=k=2J6

=cos3n+1sin3nw =-1

(65)

(66)

(67)

(63)

(69)

2" place 4" place 6" place §" place (even places)
Number of such numbers
|

= 4C3 X — X
21 214!

). f(x)=2x3—9ax?+ 12a%x + 1

. f'(x)=6x2—18ax + 12a2
f"(x)=12x—18a
For max./min value 6x2— 18ax + 12a2=0
6(x—a)(x—2a)=0,thusx=a,x=2a
f"(a)=12a—18a=—-6a<0
f"(2a)=24a—18a=6a<0

- f(x)ismax at x =a and minimum at x = 2a.

= p=aandq=2a
Given that p2 =qsoa?=2a

a=2
P(@ _P(AnB) _P(B)-P(ANB)
M- "\B)" pB) P (B)
_ 143
/8 7
nf cos” 2x X
@.
o 1t 25%
/2 2 2 /2
— I cos 2X+ cos” 2x dx = I cos? 2x dx
o 1+25%  1+257% 0
2 1+ cos4x 1 [ sin4x T/z s
= J‘ —dx=—|x+ =—
2 2 4 | 4
o A(1,2,3)
em
. ::
e B(3,6,-1)
M (mid point) = (2,4, 1)
DR (2,4,-4)
Equation of plane

2(x-2)+4(y-4)—4(z-1)=0
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(70)

(71)

= x—-2+2y-8-2z+2=0

= x+2y-2z-8=0

(1). Letthe pointbe (h, k)

Now equation of tangent to the parabola
=4ax whose slope ism is

8.
100

D@r=1) =143+ ... +199 = 10000 = 10~2

r=1

=

y2

a

=mx+ —
y m

as it passes through (h, k)

a
k=mh+ E =m?h-mk+a=0

It has two roots m,, 2m,

k
m1+2m1=H,

(3h)?  2h

9
Thus locus of point is y* = 5 ax.

A, [=2r—1

k=4:>k=8
2

.. (i)  from (1) & (ii)

(72)

(73)

(74

(75)

4. 207 % 4 42007 x _g

=Uy

2.

. 2
Let zsm X:t
8
t+ = =6=> (t-4)t-2)=0
2sin2X:4 & 2sin2x:2

sinx ==,/ (reject) and sinx ==+1
in (—2m, 2m) there are 4 solutions.
lim |f(x+h)—-f(x)|<(x+h-x)?
h—0

lim |f(x+h)—f(x)|<|h]?
h—0

lim [f(x+h)—f(x)|

<0=f'(x)=0
h—0 | h | ®
f(x) is constant function.
f(1)=0.

£(0)=0 & f(x)is odd.
Further, ifx >0 then

f(x)= 11 E(O,lj|

X+— 2
X

11
Hence, f (x) €| ——,—
22

A=ix eZ:202) (x*=5x+6) _ I

H(x+2) (x2=5x46) _ 0 _y  — 2.2.3

A=1{2,23}
B={xeZ:-3<2x-1<9}
B=1{0,1,2,3,4}

A xBhasis 15 elements so number of subsets
of AxBis 215,




