JEE MAIN FT-1-Sol

STANDARD ANSWER KEY

Q 1 2 3 4 5 6 7 8 9 10 11

A 4 3 4 2 4 3 2 1 3 4 3

Q 12 13 14 15 16 17 18 19 20 21 22

A 2 2 2 4 3 2 3 3 2 9 7

Q 23 24 25 26 27 28 29 30 31 32 33

A 3 4 5 4 1 1 3 1 3 4 3

Q 34 35 36 37 38 39 40 41 42 43 44

A 3 2 2 1 2 2 2 1 3 2 2

Q 45 46 47 48 49 50 51 52 53 54 55

A 3 4 4 2 3 2 2 3 1 3 2

Q 56 57 58 59 60 61 62 63 64 65 66

A 2 3 4 4 3 4 4 3 2 2 1

Q 67 68 69 70 71 72 73 74 75

A 1 2 2 4 1 3 5 4 2
(1)  (4). Pentaammine chloride cobalt (IIT) chloride 6)  (3). Quantumnumbersetn=2,/=0,m=-11itis

[Co(NH;)sCI|Cl, [Co(N H3)5C1*]Jr2 +2CI- not possible (not valid).
Gives 3 ions in aqueous solution. (Value of m: + ¢ to—/]
ICI) 7 Q2. ey KMnO,
=n__ [FeC,0, + Fe,(C,0,), + FeSO
Q) Q). H/ C\H I,CoHsMgBr N C2H5—CH2—OH or 1 ><egl.[z ) ><23 i | x 26(+21 ;1)13 4]
Soon=2

A . ® )

HaNe _COOH  np,. A LA CH;

— 2>>< \NH < OOH | )
H,C H CH; H CH; — C— Cl+AgNO; — (CH3)C™ + AgCl(s) J
R+S | White ppt

Dipeptide has two chiral carbon and both side
unsymmetrical hence RR, RS, SR and SS is

possible.
(4)  (2). Chargeon 1 milimole M"* ions= 193 cb
_ nx96500
1000
1931000
96500

S @

OCH;
In O/ , the lone pair of oxygen get

delocalised on the it bond located on the next
carbon.

©)

(10)

CH;

Reason : Due to most stable carbocation
formation tert-butyl chloride given the ppt
immediately.

(3). ATy =Ky xm

Ao () = Ko ) asm, =mg
AT, By Kp )

Ao _1

ATy 5

(4). Colligative properties of colloidal solution are
smaller than true solution.
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n

12)

13)

(14

)

(16)

a7

@3). a=2(R+1) R, &,

—R+1)...(1) Cm

a3 =4R..(2)
Using (1) & (2)

a_a3
2 4
r=0.067 a

|

(2-3)
(5

(18)

19)

o)
O I

Q). @Cgﬁt
“H

NN
CH,NH,

(2). A complex having strong field ligand has
tendency to absorb light of highest energy.
Among the three complexes [Co(NH;),] ™
will absorb radiation of highest energy and
least wavelength.

[Co(NH;)sH,0]** has field weaker than the
above compound and therefore absorb
radiation of lesser energy and more
wavelength.

[CoCl(NH;)5]?* has the weakest field and
therefore will absorb light of least energy and
highest wavelength.

Strength of ligand NH; >H,0 > Cl.

@ H()@vczc—(@:}

lH* OH

H i ®
_alc, 1O
—_—
—AIC,

(4). Nitrogen oxides and hydrocarbons (unburnt
fuel) are primary pollutant that leads to
photochemical smog.

(3). NaH is an example of ionic hydride which is
also known as saline hydride.

(2). Hy(g) +1,(g) > 2HI(g)
Apply Arrhenius equation

OEt

H,/Ni C-
—
CH,NH,

DIBAL-Hl

(20)

=0

“H,0

@1

(22)

lg&— E, (1_1]

K; 2.303R\600 800
1 E, ( 200 j
log =
25%1074  2.303x8.311600 x 800

E, ~ 166 kJ/mol
(3). Polarisation power oc +1ive charge
oc 1/8Size ofion

(3)(CHs),CHBr —ji5u—> [(CH3), CHI, CuLi

(CH3)p CHCHBr

> (CH5),CH-CH,~CH(CH,),
(2). MnO,~ + Fe?* + 8H" — Mn?* + Fe3*

0.1M 1.72M
0.01 M 1.OM 0.09M
E’ > E’

RP (MnOz/Mn2*) ~  RP (H*/H»)
So, permangnate electrode behave as cathode
E°. =151V
Using Nernsts equation : (n=15)

M H"
g0 =151k 0059 [ nOy, ]2[ ]
MnOy4 /Mn [Mn +]

=1.51-0.011=1.499~ 1.5V
9. Initial moles of H202 =2x2=4
Moles of H,0, left after 20 min.

1
=4 x 2—2 =1 (2 halflives)

Moles of H,O, decomposed 20 min.
=4-1=3

1
Moles of O, formed during 20 min. = 3/2

é><R><T

Volume change = 2
P
q=0; AU=W

W=-P, (V,~V))=-P_ AV

ext

3
=—3 x 2 x300=-900 Cal.

7. () Planarmolecules:
XeF,, CIF;, H,0, [XeF], 13,
BCl;, XeF,.
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(i) SF,— See- Saw shape
PCl5—Trigonal bipyramidal
SF¢—Square bipyramidal
IF, —Pentagonal bipyramidal

CF3CH,09 CH3CH»0®
3. (pyCrno® R sl
In reaction 2nd Nucleophile is stronger.

23

() (¢}
<—
(CH3)3CBr/A C,H50

(Q) (Alkene)

(CHz)» c(IZ{)CHzBr/A (Alkene)
In reaction 1st 3° alkyl halide
1>2
(R) Inreaction 1st stable carbocation is formed

®
[>_ CH,
(Cyclopropyl methyl C®)
1>2
(S) Inreaction 1streagentin HI.

HI is more ionised, gives sufficient
concentration of H® ion and I® is a good

Nucleophile also.
1>2
(24) 4. Theproductis

Ph

Ph(leCH—NNH—|~Et

Me Me
I=(++)(E)
M=+ +)(2)
= +)(E)
IV=(-1)(2)

(25 5. Na,SO; 29 , Ag,SO, <« white ppt.

NaCl _ANO3  AgCl « white ppt.
Na,C,0, —2eN%3 , Ag,C,0, < white ppt.
Na,HPO, 22893 , Ag.PO, < yellow ppt.
Na,CrO, —2N9% , Ag,CrO, < red ppt.

NaNO, —A2N9 , AgNO, < white ppt.

CH,COONa A3 , CH,COOAg « white ppt.

2 & ® oC —
26) 4). L=mr-o= P >

n 1
 oC—

O C——F—,
(rgn2)? 3

Q7 @.

ﬁA:—ai, EB:aj,ﬁczai,?lD:—aj

mya, + myay, + mega, + mgag

a. =

e m, +my +m, +my
- —mai + 2ma3 +3mai — 4maj
Aem =
10m
2mai—2ma} ar ar_a. »
- = —1——1=—(1-
om si-5i=50-))
@8 (. =
5 3 2
A= x10""m
V21
d—V:AV:L, :L, —mv? = ms A®
dt 10 10A" 2
2
AO=—
2s
GM?

M
@) 0. M‘M -
M

Net force on particle towards centre of circle is

GM? GM? GMz[l ]
Fc = + V2= —+2
¢ a2 a2 az \2

a2
M
GMm? }
(aV2)2 "
a2

This force will act as centripetal force.
Distance of particle from centre of circle is ﬁ

_ l’IlV2

a
=—=, F
T \/5 C .

2 2
mv GM~ (1
a = > (E + \/Ej
N2

a
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v = G—M(Lﬂj _ M 35
22 a

a
V=1.16‘/G—M
a

. 1=MxB
CO=iNAB

1076 X18LO 103 x104x 175 x B

B=1073 Tesla
3RT

« Vims = m > Vescape =

2gR,

Vims = Vescape

3RT 2R,
m
3x1.38x1072 x6.02 x102%°
xT
2
=2x10 % 6.4 x 10°

T 4x10x64x10°

= 3=10><103=104k
3x1.38%x6.02x%x10

(4). Bylaw of conservation of energy

1.2
Ekx =(m;s; +m,s,) AT
16x1072
= —365x10°
4384

. Magnetic field when electromagnetic wave
propagates in +z direction
B =B, sin (kz - ot)

_00 5107

where, Bo = 3% 10°

k=2"_05x103
A

o=2nf=1.5x10!!

h h
34 ). 7»=§ ;P=X (A=7.5%x10"12m)

2
(6.6x1074)
P2 (/) \75x107"

KE =
2m  2m 2x9.1x1073!

KE =25KeV

ey-n=1x1cos (180-0)

=>

e ¢
016
ep-n=—-cos® ... (1)
e-n=1xIxcos® . (i)
¢-1—¢&y-n=2cosO

(6-89) 11 =2 (=& 1)
(é—¢p)n-n=-2(ey-n)n
é:éo—z(éo'ﬁ)ﬁ
m=NIA=1x1Ixa?
Here a = side of square
Now,4a=2nr=>r=2a/mn
For circular loop
m' =1 x I x ur?

=1 xIxnx(2a/m)?
m'=4m/xn

S (0.5-0.002) = 50 x 0.002
50x0.002 0.1

©(0.5-0.002) 0.498
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(38)

(39)

(40)

41)

).

2.

).

).

7.5m/s Sm/s
@ @
B A
f, =500 Hz
Frequency received by A
1500-5
———fo="1
1500-7.5

and frequency received by B again

£, :(1500+7.5j X( 15005 ] £,

1500+5

=502 Hz.

Ya

Given Y_B =

7
4

1500-7.5

L,=2m, A,=nR?
Lg=1.5m, Ag=n(2mm)>

(4

Given F and /¢ are same = —— is same

AY
L

AaYs _ ApYp

La

(1)

Ly

o (2mm)2 ‘Yg

2

R=1.74 mm

€0
Dimensionof 4/
Ko

[e,] = [MIL3T4A2]
[no] =[MLT2A72]

1/2
imensionsof |20 = M IL3T4A?
imensions o Ho —MLT_Z A2

= [M72L4T6A4] 12 = [M71L72T3A2]

L.5

K .
E= —2Q towards the missing corner.

r
E1+E2+ ..... +E10+E11+E12:O
E1+E2+ ..... +E9+E11+E12:—E10

(42) (3). The initial velocity of the stone is 12 m/s
downward under gravity.

1
- — o2
h ut+2gt

1
=12x10+5 x 10 x 102 =120 + 500

=620 m
h A K 16K
43 @). L= M Ky 16K
\/ZmK }\42 Kl K
h=4:>7»2=h ; Ay =025%,
Ay 4
M= 000 = M0 0004
M !
=0.75 x 100 = 75%
hc
44 ). K:KA"‘W
e kw2 ok, ow )
2 Ap :
hc
and 3 = Kp+W (2)

byeq. (1) and eq. (2)
2K, F2W =Kz +W

Kp w Kg
—2 K, =— —>K
= Ty AT, 2 T A
R %R gR
45 ). Biv 1
I, T I,
3R
R, =R+—=—
€q 2
(=2 Biv =1, = B/v
3R ° 3R
16 4 B Load _&
(46) ’ Effort T
Mg=4T
= MA.=4
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(47) 4. Forelementofmean life Stast=51 Direction ratios of the normal to plane can be
N, =Ny ! =N, =N;/e (14,-8,-1).
and for element of mean life t
1 11 1 00
1\12:1\10@—5%”:1‘1_50 52) @) A=|1 1 1, ,=/0 1 0
© 111 00 1
So, active nuclei in sample =N, +N,
_&4_&:1\]0(64_”) 1 11 300
e o 5 A—3I3=111_030
(48) 2. PQ &RSareparallel (normal to face) 111 0 03
Then, B =2a
But, o+ 2 =180° -2 1 1
o =36° =[1 =2 1
Then, x =2. 1 1 -
(49) 3. TheFBD ofanyonerodis
T=uN (1) det (A-31;)=-23)+1(3)+1(3)=0
mg=N (2 = A-3ljisnon-invertible.

Taking torque about point 'P' y-axis
mgkcos 37°=TLsin37° \’\'{t’lssmj
2 33 @).

0(0,0) X-axis
r_mg4_2mg ! ‘
2 3 3
N
2mg 2 mg L ‘15 —3t
8 mgosp== 2 =t
3 pumg = p 3 uN 5
— V2
(50) 2. P=VH/R 153t 15-3t
20V peak ac is equivalent to 20 dc 5 5
V2 .
15 15
i.e., 14.14V dc power tzg ort=7
depove__QOP/R) p15.15) o st
ac power  [(20% /+/2)? /R] So, Pl g5 q
2 —
__ 200 _ o) or P (i, 1—5j e 1™ quadrant
(207 /2 2 2
(51) (2). Normal vector of plane is (49 Q). Ifargz=06>0
thenarg (—z)=0-n
i j k Now, argz—arg (—z)=0—-(0—n)=n
2 3 4 s
=-281+16j+2k

1+1 2+2 -3-1
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(535 (). 2.2C,+5.2°C, +8.20C, + 11.20C,
+...+62.20C,,

20
=Y (3r+2) 2°C,
r=0

20 20
=3>"r- 2%, +2% ¢,
r=0 r=0

20
=33t [Ej Be, +2.2%
T
=0

=60.219 +2.220 =25

(56) (2). Obvious gis surjective otherwise gof cannot
be surjective but there is no need of f to be

surjective. See example.

S fx) T gx) U

C%///%///
e
Y

Hence f{(x) is not surjective still gofis surjective.

3
57 Q). b=§(2ae) ; b2=3 (a2 -b?)
4b? = 3a2
2 2
al 4 a?

58 @. f(x)=[x]- [ﬂ

lim f(x)= lim {([x]— BD} —4-1=3

x—4 x4t

lim f(x)= lim ([x]—%] ~3-0=3

x—4 x—4"
f(x)=3

Continuous atx =4
d a’
(9 @. L= .
dx  (x+y)

Q).

=

.

P ty= 1+ﬂ—£
ux+ty=t= dx  dx

't
=dx = t—atan —+c=x
t“+a a
1X+Yy

a

+ +
tan(y Cj:X Y
a a

Let 7 observations be
X 15 X9, X3, X4, X5, X, X7

y+c=atan

Now, x; =2,x,=4,x;=10,x, =12,
X5 =14

Xt X7 =14 (from (1))

X2+ x5 =100 (from (2))

X62 + x72 =Xt x7)2 —2XgXq

XeX7 =48

G-7)B—(@G-p)7=

A

A1
+_
BZY

N | —

because [3 is not parallel to y so

A A 1

o-p=——

g 2
AL (-1} 2
Anglebetween ¢, and {3 18 cos I(EJ :?n
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(62)

(63)

(64)

(65)

).

(€)2

@)

~(pVv(~pArq)
=~pA~(~pAQ)
=~pA(pVv~q)
=(~pAp)V(~pAr~q)
=cv(~pAr~q)
=(~pAr~q)

Tiy(B) = (x+67)

(66)

2yB=x+p’

(L), .B
y_(ZBjﬂz

67 @).

B2-12=2; B2-1=2 :p*=+2+1

Q).

P

0 /2

1 /2 1 3
Area=—x1x1+ _[ cosxdx=—+1==
0 2 2

lim (x" Inx)

x—=0"
()
Inx ) 1/x
= lim = lim
x0T \1/ x" x—0" n
Xn+1
) x™)
= lim L—) =0 (UsingL hospital rule)
x—ot\—n

).

S, =s50n+ 207D o

Tn - Sn - Sn—l
n(n-7)

=50n+ A

_so(n_l)_WA

A
=50+ ?[n2—7n—n2+9n—8]

~50+A(n—4)
d:Tn_Tnfl
=50+A(Mm-4)—50-A(n-5)=A
Tgo= 50 +46A
(d, Agg) = (A, 50 +46A)
1 [ 1

:imanknxz(xz—lﬂ

—

dx

1

I= J- X tan (tan_1 x2 - tan_l(x2 —1)dx
0

x2=t = 2x dx =dt

1
=Ll [(tan™ t—tan™'(t-1)) dx
2 0

1 1
=ljtan‘1tdt—ljtan‘1(t—1) dt
29 2

| | |
- lj' tan 1t dt —lJ.tan_l dt = jtan‘l dt
2 2
0 0 0
tanlt=0=t=tan 0

dt=sec?0do
n/4
j 0-sec 0 do
0

/4
1=(0-tan0)|§'* - | tan6do
0

/4

= [%—O} —In (secH)

0

o n 1
== —(Inv2-0)=—-=In2
;¢ =472




JEE MAIN FT-1-Sol

(68)

(69)
(70)

(71

(72)

(73)

(2). Let (h, k) satisfies X2+ y2 =1 then
h2+kZ=1. Nowh8+k8=h8+ (1-h2)*
=2h8 —4h + 6h* —4h2 + 1
=2h% (h2-1) (h*-h%+2)+1
=-2h%kZ(h*-h?2+2)+1<1
Vh>0,k>0

= Allsolution of x>+ y? =1 satisfies
xX3+y¥<1=PNT=P

(2). 1-3C,(0.6)°(0.4)* =0.936

4. |ym|=a

y%=ia:>jydy=fiadx

2

= yTZJ_rax+c,itisaparabolasoe=1

[y

(x2+4)2=(2x-3)?
= x2+4=+(2x-3)

= x2+2x+1=0 or x>-2x+7 =0
& —e27 )
D<0
(x+1)2=0 or  Nosolution
x=-1
Have only one solution.
3.tan’x —sec!%x +1=0
sec?x — 1 —secl%% +1=0
secx (1 —sec®x)=0
sectx = 1 = cosx ==1
X=m, 2m, 3%
x2+y2+4x—6y—12=0
Equation of tangent at (1,—1)
x-y+2x+1)-3(y-1)-12=0
3x—-4y-7=0
.. Equation of circle is
(x2+y2+4x-6y—12)+ L (3x—4y—7)=0
It passes through (4, 0) :
(16 +16-12)+A (12-7)=0
2001 (5)=0
= A=-4
s (X2 y2+4Ax—6y—12)—4(3x—4y—7)=0
or x2+y?—8x+10y+16=0

Radius= /16 +25—-16 =5

U

CER VIRV

(74)

(75)

4.

2.

N § 469
P =7-7

, (x>0)

Givenf(1)#4 ; lim xf(lj =9

x—0" X

y-x3/4=J7-x3/4dx

) X7/4
y-x34 =7-——+C
7/4

f(x)=4x +cx 34

f(l)=i+c-x3/4

X X

lim xf(lj = lim 4+C-x"*)=4

x—0" X x—0"

1 3 7
-1 4 71=0
sin30 cos20 2

(8 =7 cos 20) —3(—2 —7 sin 30)
+7(—cos20—-4sin30)=0

14—7 cos 20+ 21 sin 360 — 7 cos 20

—28sin30=0

14—7sin30—14cos20=0

14—7 (3 sin 0 —4sin3 0)— 14 (1 -2 sin%0)=0

—21sin0+28sin30+285sin?0=0

7sin 0 [-3 + 4 sin? 0 + 4 sin 0]=0

45in%0+6sinO—-2sin®—3=0

2sinB(2sin0+3)—1(2sinB+3)=0

sin0=-3/2;sin6=1/2

Hence, 2 solutions in (0, ).




