JEE MAINANSWERKEY & SOLUTION
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SOLUTIONS

1. (€)

h
Sol. COM of triangular portion is at 3 from base

o l
COM of square portion is at 5 from base

)8

cm — —:h
Y M-m
h—(3 3 4
2 (A)
Sol L=lo
L I
. =2 =2 [» @=const.]
L, I

3. (D)

a
Sol.
° P a2
[ : g al2
/2 =
@ V2
a
= 2
2R
4. (A)

Sol. T.27r cosb = mg

5. (A)

Sol. For second lens
u=F-d
f=F

F(F —d)
V =
2F —d
6. (B)

Sol. AV =AAx/(
ALlyYAT = ABATY
Y=p=2a




7. ()

8. (B)

Sol. v= oa,/iA2 —x2i

= Amplitude A = 2x,

9. (D)
Sol. faAT
4
Po :Epw
g
PL 27 Pw
10. (A)
b
Sol. e= j F ﬂ = F¢
2 iKY r2  nYab
K= b-a
!
1. (D)

Sol. P= |(BRcos06d0)(2RcosH
[ ) @Rcoso)

=487 % 10 cm

12. (B)
d2
Sol. Ax= 2yD? +d? _2D=E
2
d—an
D

d= DX ,whenn=1

13. (A
2 3\2
Sol.  p- ™V _ (3.14) (200x107) 100.0
4Li 4x(0.314) 10.0
=1.00x 10
14. (A)
Sol. E=3.1eV
K.E.hax = 0.8 eV
EHe+ :_3.4 eV
AE =K.E. a0 — E4
=42¢eV
15. (D)

Sol. Y =AB (NAND gate)
16. (O

17. (B)
Sol. dsin0 = A




18. ()

Sol. Both the energy densities are equal.
19. (B)
dv
Sol. a=vd—=cx+d Letatx=0 v=u
X

\2 X

j vdv = J. (cx +d)dx

u 0

or vV =cx?+2dx + u?

v shall be linear function of x if cx* + 2dx + u® is perfect square

20. ©
Sol. Total power (P) = (15 x 40) + (5 x 100) + (5 x 80) + (1 x 1000) = 2500W
P=VI
=1I= @A= ﬁ= 11.3 A
220 11
Minimum capacity should be 12 A
21. (32.5)
)
)
—_
Sol. L4 -
?
3L/4 '
te
3L _me?
4 3 0
s
t=—
2(00
t, = 8nML 4,
27PR,
s
0): —
2t,
L 2
PZ = MTZ((DO + (D)
P=12P,
22. 22.5
y
0
Sol.
5
3-y
5
1 a0
— Xx5xyx34+B-y)x5x3=5x2x3x
2 y*3+G-y 100
12
"5
tan0 = y_a
5 g
24
=a=—
5




23.
Sol.

24.

Sol.

25.
Sol.

26.

Sol.

16
For sonometer wire
\F
nl—
_ L
V= ———
20
= H\E = constant

[..v, u? are constant for two cases of comparison]

n
= F,= - - F,
n,
=>m; = 25 kg
*. Additional mass = 16 kg

10
tan9=E _ 1
5 10
10m
L __0 _%
g Io.5
1.5m B A
a_1
g 10
a=1m/s
v=u-tat
10=0+1xt
t =10 second.
31.5
In steady state
40
6 3
' § Q Q
24V
6x3
=4+ =6
Req 6+3
1= -5 —4A
Req
2
KC
50, ,-50 170, ,—170
| | %
[
50 120
V=— = = —
C KC
A%
[ |
| |
0120 120, ,




27. 125
Sol. qvB sin 6=F

1.6x10719%x4x100x02sin0=8x10"13

R:mvsin6: 1.6x107 y 8x107"
gB 1.6x107"°x0.2 (02x1.6x107"
=125m=125cm
28. 8

Sol. Q=CV=102x1=10"
1

2,1 7 1. 2
ELI +5CV —EleaX

2 -3
imax = \/mcv - \/6.42+—300X16X10 Jou +a8 —16V8+3 =g
L 1

0>

29. 2

Sol. Given dp_ cvit
dt

mv- _ o
T
On comparing n = 2 Ans.
30. 1
he 1240
Sol. =—-0=——=148
KTnaX by (1) 500
2
P _jev
2m

=31 —19
= Py = V2X9%107 x1.6x10

A

h 6.63x107**
min = = =1nm

Puwe  V3.2x9x107%




CHEMISTRY
3. (B

Sol. Li, ols’® o'ls’ o2’ Bond order =1
Li" ols’ o'ls’ o©2s! Bond order =0.5
Liy ols® o'ls’ 0625 G"2s' Bond order =0.5

Stability order Li,> Li3 > Li3

32. ©
Sol. Decreasing order of strength of oxoacids :
HCIO, > HCIO,>HCIO,>HOCI
Reason : Consider the structures of conjugate bases

ﬁ: .-
Cl Cl:
b//-g\Q: :0 g o :0 :(|):_ :Cl—0:

Negative charge is more delocalized on CIO, due to resonance,
hence ClO,” is more stable (& less basic).

33. B
34. B
3s5. D)
Sol. Same stereoisomers have same configuration [R or S]. All have 'S' configuration.
36. B

Sol.  H,C—CH,-C¥8 «—>CH,~CH,-C=0

b |

Number of bonds[between atoms (-O)] 3

Bond order = - — =15
Resonating structure
37. ©
38. B)
Sol. <:>: O+Ph,P=CH,—> <:>:CH2 (wittig reaction)
39. ©

Sol. L+ 10HNO,—>2HIO, + 10NO, +4H,0

40. ®
4. @B
2. D
43.  (©
4. (@B




45. (O

OH OH Ol (:OH 0
® ®
Sol SIS BN -
) -H,0 —>
(A)

{NaBHAr

OH
@
_H® & He®
«—— @ — ]
5 ~H,0

46. (A)
R R '
] Por G\
Sol. R—C|———C|—H _ma R—|C———(|?—H N S I T Ans is A]
®
O-H OH O-H OTs |.
.O=H
R'
|
R-C——C-H
I |
0) R
47. ©
w =2 OO
H,0°
{S}n addin} OH OH A)
H®(pinacol
pinacolone
rearrangement)
: ; (B)
(0]
Ans: is (O)]
48. (A)
Sol. Correct option (A) as all other Nitrogen lonepairs in the given structure are participating in resonance so their
Nucleophilic power is decreased.
49. ©
Sol. Cu+4HNO; (conc.) —> Cu(NO,), + 2NO, +2H,0
50. D)
Sol. (A) NH,NO, SEE TN N,0+2H,0 (B) (NH,),SO, NN 2NH, +H,S0,

(C) 2Zn(NO,), —2—> 2Zn0+4NO,+0, (D)Ba(N;), —2 »Ba+N,

8



51. 32

Sol. P .= PHNo3 + PNO2 +PH20+ Po2
PNQ2 :>4PO2 & PHQO =2P02

P = PHNO3 + 7P02 =30-2= P02 x 7

28
Po2 = 7 =4

4
P, .P, . P Ax ) x(2x4) x4
K, = N0 2120 0, :>( ) 2(4 ) X4

Pino,

An
K,=K. (RT) # =K. (0.08 x400)}

220 220
KC= W = an Ans.

52. 40
Sol.  AT,=/K,m
0.0015=3%x0.5xm
m=5=103mol/L
K, =45°=4x (109
=4x107
Answer 4 x 1079 x 1019=40 ]

53. 46

Sol.  KF.CH;COOH(s) + nCH;COOH ——» K*(gla.) + F(gra.)

+734

K*(g) + CH3COOH F(g)
EH

IE(+(g) + CH;COOH(g) + F(g)

-3=+734+E,-797+35-21
Ey=-3-734-35+797+21=+46 kl/mole




54. 240.40

1.36

Sol.  moles of CH,COONa-3H,0= 1'?= 0.01 mole

qp=0.4 (90 +400)

qP
AH= —— =19.60kJ/mole
0.01

AH= AHZ (Products) — AHY (Reactants)

+19.60= AH{ [Na* (aq)] + AH [CH,COOH] + 3 AHZ [H,0 (/)] - AHZ [H* (aq)] -
AH{ [CH,COONa-3H,0 (s)]

+19.60= AHZ [Na* (aq)] —485+ 3 x (-285)—0 + 1600

AH{ [Na* (aq)] = +19.60 + 485+ 3(285) — 1600 = —240.40 kJ/mole

55. 3

Sol. 3A(g) — 2B(g)+ 2C(g)

0O P

9 P-3x x x Pra=P+x
o 0 2/3P 2/3P P =4P/3

AP 400
3

- e~ =
[T

P=300 mm of Hg
Alsot=9 min
P+x=387.5
= x=875
att=0,P, =300, andatt=9 P,=300-3x87.5=37.5
As after n™ half life

[Alo
211

300
211

=375= =2"=8

n=3
.. 9 min =3 halflife
Sty = 3 min
56. 1
Sol. 2MnO,”+H,0+I" — 2MnO, + 20H" + 104"
Ans. 1

57. 2
Sol. t ., oc (a)'™"

160 _(o\™"
40 \04) T°°

=2=2(1n+1)
n = 2 Ans.

10



58.

Sol.

59.

Sol.

60.

Sol.

5

(a) Ethylalcohol + Methyl alcohol —> Ideal
(b) Acetone + Ethanol — (+ve)

(c) Acetone + Aniline —> (—ve)

(d) CCl,+CHCly — (+ve)

(e) Acetone + CS, — (+ve)

110

L 0.061 [Zn**]
08=1.1—- > og Cut
[Z0] _ | 10
[Cu*’]

To get above ratio almost all the Cu*? will have to be consumed
(2077 = [Z07] g+ 120 g

=0.1+1=1.1
Cu2=1.1x1071°

100
Electron transit from higher level n to lower level 2.

(n-2)(n-2+1)

6=

(f) CH;OH + CH,COOH —> (-ve)

(g) H,0 + HNO, —(-ve)

(h) Water + Ethanol — (+ve)
(i) Chloroform + Benzene —» (—ve)

(j) Water + HCl —> (—ve)

n,=1landn,=5

5o A=10"m=100nm

11



MATHEMATICS

6l. (A
Sol. m and N are the roots of a({+x)> +2blx+c =0

= ax’+Q2a +2b)£x+(a£2 +c) =0

2
- :aé +c:£2+£
a a
62. (B)
Sol. Total 5 digitsno. =x X X X X
N R A
4 x4x3%x2%x1=96
%byd=——— 04=6
—_40=6
30 5
——-20=6 .. P=30—=—
9% 16
—12=4
—-—-32=4
———24=4
63. (D)
Sol.  f(x)+ f(l]:1
X
= x—[x]+l—[l}:1
X X
1 1
:()H_]_([X]J{_D:l
X
1 1 .
X +—=[x]+|— |+1= integer (D)
X X

1
= Xx+—=n
X

2 I’l i \] n2 - 4

X —nx+1:0:x=#
But n # 2,—2 as it does not satisfy (i)
=> n can be any integer in (—00,—2) U (2, 0)
So infinite solutions.

64. ()

Sol. D, =b® —4ac < 0,D,= b*— 4ac < 0 as the root is
non- real = both roots will be common

a b ¢
—=—=—=1=a=
c b a
65. (B)
Sol. Let nth term be the first negative term.
T, <0
40+(Mn—-1)-2<0 or 42-2n<0
2n>42 orn>21

Hence first 21 terms of A.P are non -negative
sum will be maximum if no negative terms is taken.

S = %[2 x 40 + 20 (- 2)] =420

12



66.

Sol.

67.

Sol.

68.

Sol.

69.

Sol.

70.

Sol.

(B)
(i) is false,
0 1 1 1
IfA= and B= , then
0 -1 0 0
0 0
AB= =0
0 0

Thus, AB=0 = A=0orB=0
(iii) is false since matrix multiplication is not commutative.
(i1) is true as product AB is an identity matrix, if B is inverse of the matrix A.

(A)
Let a—3=b sothat a—2=1+5b
The given equation is

2n

S AU+b) =3 up

i=0 i=0

= A+ 4, (1+b)+...+(1+b)" +...+(1+b)"
=ty + b+ +u b +.. 4+, b,

(A =1Vizn)

Comparing coefficient of b" we get

"C,+"C, +...+"C, =, =""C, .

(©)
Let e; & e, are the eccentricity of ellipse & hyperbola

>(
J<

. b=ae ..(D)
b’ =a’(1—e}) ..(2)
a’=b’(e3 - 1) ..(3)

From (1) & (2)2e? =1 =e;=1/42
From (1) & (3)2=¢2 — 1= ¢, =3
(B)

Degree of LHS=3n+5

Degree of RHS = 2
=3n+5=2 = n=-1

(B)

Wsinx =—cosx (cosx <0)
—=sinx=cos’ x=1—sin’ x
—=sin* x+sinx—1=0

) 5-—
sinx = — k e 1II" quadrant

a5
X =7 —SIn T

13



7. (B)
A(3,2,0)

Sol.
gl_3 L 13 \¢
(5,3,2) (-9,6,-3)
AB=vV4+1+4 =3
AC=+144+16+9=13
D(27+65 18+39 —9+26]:(£ 57 1_7]
3413 7 3+13 7 3+13 871616
72. (©)

AN

2
Y
J
4x* +9y” +36¢0s° %—12xycos§

=36

4x° —12xjycos§+9y2 =36sin’ g =18(1—cos0)

73. (D)

Sol. For 0 < x<1, f(x) =[sinx] =0
1 < x<2,f(x)=[sin1]=0
2 < x<3,f(x)=[sin2]=0
3 <x<4,f(x)=[sin3]=0

Ay

Hence there is discontinuity at point (4, —1).
74. (A)

B ., A
Sol. asin’ Eersm2 —+C

:a((s—c)(s—a)j+b(s—b)(s—c) L C

ac be

§—C

(—](s—a+s—b)+c
c

(S_c](c)+c=s
c

14



75.

Sol.

76.

Sol.

77.

Sol.

78.

Sol.

(D)

I (sin2x —cos2x)dx = Lsin(ZX —a)+b

V2

= —%(sin 2X +c0s2X) = Lsin(2x —a)+b

NG

1 1
= —{—sin 2X +—=c0s 2x} =sin(2x—a)+ b2

V2 V2
= sin(2x +%) =sin(2x —a) + b2

-5

= b isany constantand & =——.

(B)

12x—5y+7=0

4x-3y+1=0

aa, +bb, >0

=> obtuse angle bisector.

12x-5y+7 4x-3y+1
13 5

=4x+7y+11=0

(A)

Let log, x =1¢
t*+t-2<0
te(-2,1)

X E(L,S]

25
(B)
f(2x+3y,2x-7y)=20x

2x+3y=u
2x=Ty=v
10y=u—-v
u-v
10

y:

(Bu—3v) Tu+3v
1010
20(7u+3v)

20

2x=u—-3y=u-

f(u,v)= Tu+3v

f(x,y)=Tx+3y

15



79. (O

Sol.
AnB=¢
80. (B)
N
Sol. C’Z) 9
O ;
Q2-x)"+2-y) =(r+2)
X —4x-8y+4=0
81. 5

Sol. Equation of tangent at P is ty = x + t* it intersects the line x = 0 at Q
.. coordinates of Q are (0, t)

. 0 t 1
areaof APQS=— |1 0 1
2t 1

|
-5 [—t(l—t2)+2t]=§ (t+ )

dA 1
— == (G +D)>0V t
d 2

*. area is maximum for t =2

1
Max. area = E [2+8]=5

82. 82
Sol. no. of numbers =5 ! =120
E = Event that the number is divisible by 4.
So last two digits to see 12, 13, 14, 15
21, 23, 24, 25
31,32, 34,35
41,42, 43, 45
51,52, 53,54
of the above 4 nos are divisible by 4
So n(E) = no. of numbers divisible by 4

—314=-24
Probability= 222 = 24 _1_
nS) 120 5

= integral part of(\/z + 1)’ will be 82

16



83.

Sol.

84.

Sol.

85.

Sol.

86.

Sol.

2

f(x) =%(1—cos2x)+%(1—cos(2x+27ﬂn

1 T T
+—| cos| 2xXx +— |+cos—
(e {25 et
:i_l 2cos(2x+£ cosz—cos 2x+£ :é
4 2 3 3 3 4
T 5
= —|l=g| = =1
g(f(sn gm

0
. —a acosC acosB
=—|cosC -1 cos 4
4 cosB cos4 -1
=R, >R, +bR, +cR,
| 0 0 0
=—|cosC -1 cosAd|=0
4 cosB cos 4 -1
7
y=Ax" +Bx™"
d
— Y Amx™ —nBx ™
dx
2
= d—}21= Am(m-1) X" +n@+1) Bx "7
dx
2 d
Putting these values in x’ d }2, +2x —y= 12y
dx dx

Wehave=m (m+1) AX" +n(n-1) Bx "= 12 (Ax" +Bx ")

> m@m+l)=12orn(n-1)=12
> m=3,4orn=4,-3

2
Let sinx =t

ifx—)%, t— 1

t—(1)"

so lim
t—>1 1—t+ /nt
using L Hospitals Rule
_ 4t
_ liml t (1+logt)
t—1 1
— 1 + -
t
¢ 2 if 1
—t (1+logt)” —t (j
~ lim LA}
t—1 1

t2

17



87.

Sol.

88.

Sol.

89.

Sol.

3
Area of quadrilateral OABC = AOAC + AABC

= ‘axﬁ +% Exﬁ

o
X
~~
o
|
o
p—
+
N | —
=
®)
o
+
—_
o
o
|
o
p—

o
X
o
+
N | —
=
o
+
—_
o
ol
p—
X
~~
[\ S}
o
+
O
o
~

= 11

ax |+3|§XB|=6|§XB|

=6|axb|=21]dax b
=>A=3.

4
J-x du on

10g2 (eu _ 1)1/2 - g

Ver-1 2t T ;
I 2d'[=—ase 1=t
! 1+t 6

= 2(tan" t)]JI] :% = tan 'e* —1 —% = %

= Cx—lztangleex— =\/§:>eX24.

=

42

IfZ+z+1=0

= (z-0) (z—0’)=0
= z=w, 0

If z= o, then —=
2

2 2 2 2
To find the valueof | Zz+— | +| Z | |zt | |2
V4 V4 V4 V4
11

1 1 1
Now, z+—=0+—=-1, Z+5 =0’ +—=-1, 2 +5=2
V4 Q)] V4 () Z
1 1 1 1 1 1
z4+—4=m4+—4=m+—=—1, ZS+—5=(02+—2=—1 andZ6+—6=2 ..... and so on
V4 Q)] Q)] V4 Q)] V4
Therefore,
1 2 , 1 2 \ 1 2 . 1 3
Z+— | HZ A5 | H T+ |+t 2+
VA VA VA Z
= {(1 =1+ 4@ + {1+ (D @Y x ... 7 times

= (1+1+4) +(1+1+4) x ......7 times
=6+6x.... 7times
=6x7=42

18



90. 178
1357+1090+1666 +1494 +1623 7230

Sol. X = s =1446

X | |x-X
1357 89
1090 356
1666 220
1494 48
1623 177
Total 890

M.D (i)=2| i 820=178

19
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