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FITTJEE JEE(Main)-2018

ANSWERS, HINTS & SOLUTIONS
PART TEST — |
(Main)

Q.No. | PHYSICS | Q.No. | CHEMISTRY | Q.No. | MATHEMATICS
1. A 31. C 61. D
2. C 32. D 62. C
3. C 33. D 63. D
4, A 34. C 64. C
5. D 35. C 65. C
6. C 36. D 66. B
7. C 37. A 67. C
8. C 38. B 68. D
9. D 39. C 69. C
10. A 40. B 70. A
11. B 41. A 71. D
12. D 42. C 72. A
13. A 43 D 73. B
14, A 44, C 74. B
15. A 45. C 75. C
16. A 46. D 76. D
17. B 47. D 77. A
18. A 48. D 78. C
19. B 49. A 79. D
20. C 50. A 80. A
21. C 51. A 81. D
22. C 52. D 82. D
23. B 53. A 83. B
24. D 54. A 84. C
25. C 55. D 85. D
26. C 56. A 86. D
27. B 57. B 87. D
28. A 58. B 88. C
29. D 59. A 89. A
30. A 60. B 90. B
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Physics PART — |
SECTION — A
1 &
dt
= dt= % = xd_x
v a
t Xz
1
= | dt == xdx
I ;[
XX
2a
2. Weight is non impulsive force during explosion.
3. Basic concept of direction
4. Conservation of momentum for (M +m) vsin30’ 60°

2mvy = Mv, ()]
Newton’s second law : v "
Vo cos 30° =v; cos 30° + v, cos 60° m R Q

. cos30’ .
«/§v0 :\/§vl+v2 ... (ii) %X

For ‘m™ Vo sin 30° = Vs sin 60° (III) Before collision After collision

Vo 2
= V2 = ﬁ , Vl = EVO
L 2 2
from (i) 10 - —\3:0

5. Object is moving away from the origin till velocity is positive.

2 ., p2 2
6. coso=X R L Rcos6=x2+R2- L2
2XR

2R —xsine@+cosed—x :ZXQ
dt dt dt

XV = Rv cos0 — Rx o sinO
v _[ XRosing j
RcosH-x
7. Fg1 = ma F
For=7ma

FIFFFFT I T T F AT T T I T FF I T T T I FFFITTF

8. Let Wedge is moving rightward with acceleration a and mass m has an acceleration A with
respect to wedge along the surface of the wedge in upward direction, so
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10.

11.

12.

13.

14.

15.

16.
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,LzlAtZ:A: 2h
sina 2 t? sina

With the help of FBD of mass m in the frame of wedge, we can write

A =acosa -gsina = =acoso—gsina

t? sina.
:>a:gtanoa+2.2—h:1Ox§+2x3x§x§xi:8m/s2
t“ sinacosoa 4 3 4 5x5

Use the concept of graph

Using work energy theorem, we get XW; = >W,
[\Ng + Whiction]1 = [\Ng + Whriction]2
Since, [fi| > [fo] = [Wex]1 > [Wex]2

Ft= v, - YR

= f=F/3

Basic concept of kinematics

Net acceleration of c.m. in + y direction = R
2 —co0s45°
Ra o°R 2
2 2 o
N-mg=mag,, V2
N=mg+m(a—m2)R CM acm
2
®’R o°R
2 V2

F.B.D. of torque

Since system is in rotational equilibrium so net torque on the system
about C is zero’s
3 0
F oy X -3mg—=0
max 2 g 2

= Fnax = \/§mg

3mg

Using WET, we can write

1 —K
Smevg = 7(sz -%f ) —umggd

2
kx? — 2um.gd
TS Tm,
e
Veys = MVe _omys
mg +mp
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17.

18.

19.

20.

21.

22.

Case I:
T,=2mg
ma; =2mg - T;
=a=g?
Case Il:
T,=mg
3ma, =3mg-T,
=a,=2g/3
Case llI:
T3 =4mg
maz = T3 —mg
= az = 3gT
Case IV:
T4,=mg
2ma, =2mg - T,
= a, =g/}

T,cosa =T; =T, cosf
T,sino+ T, sinff =mg

2 2
B, JH +T2J1_g_s]
1 2

_ mmaET
g

Use the concept of F.B.D.

Torque about P L/3 L6
2
Mgl =M, P l
3
= o=29
27
g —al-9
6 4

According the rotational equilibrium of the
hemisphere we can write

OC=% and ON=R-L=6m

AN=yR?-(R-L)?> =8m

TxRcosO-m g —sin®=0 [T T TTTT T TTTTITTITTITTITTIT T T I FITTIT TG TTITTTT

_3mgtan0 3x64x10x6
8 8x8

T =180 N

2T-Mg+T=Ma=Mg-3T=Ma=3T=M(g-a) ....>i)
2T = kx
T:M(g+a)

3
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2M(g+2) (when moving upward)
. . kx 2T 39
Reading of spring balance = — =— = oM
g g % (when moving downward)
g

23.

24,

25.

26.

Since body is in equilibrium, under the influence of
three forces only so they must be concurrent. Using
Lami’s theorem we can write

tanoa=L and tan(ourk)=E
2X X

tano +tani

1-tanatani

= tan o + tan A = 2 tan a — 2tan®a tan A

tan (o +A)=2tan o = =2tana

= tan}b—“—ﬂ
1+ 2tan’ o
2
ZL if 0<t<15 sec
VvV = 9
150 + 30(t —15) if15s<t<40s
att=15 sec
v=3X15)15 00 s
F=) 3!
150 +150(t —15) + 15(t — 15)?]
att=15
r:2><15><15><15:750m
3x3

v, =1=>x=tandv,=6t=y=3t" =y=3x’

dy d’y dy
= 2 =6X, —==6=> -2 =242
dx dx? dx|,_v2
3
As we know that
d 2 3/2
(2]
N
_ _A+8)7" 45
d%y 6

8XB ZXA:>8VB=VA:>SaB=aA

if 0<t<15 sec

if15s<t<40s
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27.

28.

29.

3r 5v
V=OX—= O =—
5 3r

8& 5v 8r 8v
VB =OX—=—X — = —
5 3r 5 3

ar/5
Instantaneous
axis of rotation

Both blocks 4m and m has tendency of Ny
motion towards rightwards, so friction N,
forces (F; and F;) will act on both blocks
leftward, hence on the platform rightward,
4m
S0 F/2 E F/2
F+F 2

=—=——==2m/s ) mg

Fi1+F,=20N 4mg

F,<64N; F, <16N

Case I: Suppose block of mass 4m has a relative motion with respect to platform
So, Fix =40 N

F, =-20 N (not possible)

Case II: Suppose block of mass m has a relative motion with respect to platform, so
Fox =10 N = F15 = 10 N (possible)

;_Flsﬂ;mxz3 ;=1)+4><10><2=90

:>F=18ON:>%—FZ,(=ma:>90—10=1Oa:>a=8m/s2
First Method:

=X
A
Ihe = [y?dm = [ 6+x?yay
=X

+x)* 1
j(y+><)3y2dy = yzu—gy(w x)* dy

4
2 2
Y y+x) y 5, 1 5
= -2 (y+x) +—(y+x)°d
2 TCARURET AR
_YY X’ yx+y) (v +%)°
4 10 60
4 10 60
%
e =2o| 0 _ L g g g 9 L L2
AB O 100 77 60 o - 10 60
e _ o X L o ssx— o Bx=armx= 2
dx 2 10 5

Second Method:
As we know that moment of inertia is minimum among all set of parallel axis, if axis is passing
through centre of mass, so x must be distance of centre of mass.
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L

1 .

Xem =ijdm ()
0

Aol?

/ / /
szdmzx—gjx3dx=¥,and dex=x—§jx4dx=
f 0 0 / 0

Putting these values in equation (i) we have X, = %

Third Method:
From given function it is clear that centre of A
mass of system must be at distance grater

than ¢/2. We have only two option, f—; and

470 . .
5 For graph it is clear that maximum mass
existence is nearer to other end, so it can't be

%, so right answer will be ﬂ
15 5

30. Time taken by Car-A to reach the finish line is greater than that of Car-B, So
tA tB

'[th> Ith = App > Apg
0 0

S ———————————————————————————
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Chemistry PART — |

SECTION — A

31. v(3s)=0

6-66+02=0
(-6) = /36 - (4(1)6)
°=" 2x1
6+/12
G:
2
6423
G:
2
c:3+\/§ or3—«/§
£=3+«/§
3a

(o]

r=%(3+\/§)a?°

32. [Cr] =1s?2s%2p°®3s?3p° 4s'3d°
Forp /=1
m=+1,0,-1

For 2p of 3p there are 2e with s = —%
Ford (=2

, 1 1
m = +1 may have e with +§ or .

So minimum 2 and maximum 3.

K

33.
Same value of spin quantum number.
34. Keq at 1400 K = L?G =0.26x10°
1.1x10
=26x10*
13 5
Keq at 1500 K = ————=0.92x10
1.4x10
=92x10°

Since K¢q decreases on increasing temperature. So reaction is exothermic.

A——2B + C

35.
t=0 P,
t=t P, -P'" 2P P
t=w 0 2P, P,

P,—P'+2P' +P' =P,
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36.

37.

38.

39.

P, +2P =P,
2P, +P, =P,

Kt =/n

NEE
6
2P,
3P, —3P,
2.303 2(P,)
= log
t 3(P, -P)

Kt =/n

K

Zero order reaction is always a complex reaction.

K, AH {1 1}
log—2=—""__| = _ =

K, Rx2303|T, T,
IfAH=0
ThenK, =K,

Means no effect.

For exothermic reaction high temperature favour backward reaction and with increase in pressure

reaction goes where number of moles are less.

2A(g)J=—= 2B(g)+C(9)

V-2V 2v' v’
v' =100
v-2v'+2v'+Vv' =700
v =600
2A(g)——= 2B(g) + C(9)
400 200 100
10 x @ 10 x @10 X @
700 700 700
_ 40 20 10
7 7 7

20)° 10
7 7 _20x20x10 10
P [4()]2 40x40x7 28

7
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40. N,O,(g)== 2NO,(g)is 4.5
P
P-Pa 2Pa
P—-Pa+2Pa =2
P+Pa=2
a4pP?q’
P(1l-a)
_ 4Po?
C1-a
4.5(1-0) =4Pa’
45(1-a)
4o°
P(l+a)=2
4.5(1-a)(l+a)
40
45(1-a*)=8a’
4.5-4.50% =8a’
4.5=12.50
[45
o= —_—
12.5
a=0.6
M—EMM
o|g=—-
EMM(n-1)
_ 92-EMM
~ EMM(2-1)
0.6EMM = 92 —-EMM

1.6EMM =92

EMM _%2
1.6

45 =

4.5

P:

=2

=575

41. HA—— H'+A"
0.25
0.25-x X X
=0.25

X2

0.25

4x10°° =

x107®

x? = 4x 25
100

x=10"

X = [H] =10"

42. Due to common ion effect solubility decreases.
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43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

When AgCl start precipitating concentration of [Ag'] in the solution
|: +:| _ KSpAgCI _ 18 ><1071° ><10
J [cr ] 0.1

[Ag"]=1.8x10"

Kspag = [A9+J[I_]

1.5x10° =1.8x10°° [|]

-16
[1]=2229 0833107
1.8x10
~8.3x10°

More is the concentration of common ion, lesser is the solubility.
Bond angle in XeF, and XeCl, is equal.

Fact

sp°d’ orbital involved are d, and d. .

Smaller is the size, larger is the hydration energy.

More is covalent character, lesser is the thermal stability.
More is the ionic character, stronger is the base.
Conceptual.

Na" have maximum ionization energy because of noble gas configuration and Na have lowest
ionization energy because electron have to remove from 3" shell.

More is the negative charge, larger is the size.
They can accept pair of electron because of vacant orbital.
Fact.

Because of layer of structure.

5H,0, + 2CIO, + 20H — > 2CI" +50, + 6H,0

2MnO; +5C,02 +16H" ——»2Mn* +10CO, + 8H,0

Larger is the size of cation more is the ionic character.
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Mathematics PART — Il

SECTION — A

61. Use substitution

x—-1->X

y+2-5Y

To make it homogenous differential equation

dy  (X+Y)

dX XY

=Y =vX

dv  1+2v

= X—-=
dXx %

= 1v—iln|1+ 2v|=1In|X| + ¢
2 2-2

62. x=0,y=—

— f(x) + f(0) = 2f(x) + g

X2

=1(0) - % =1

= f(x) is into, many-one, non-invertible

- e nz(n+l)2/4 —pg V4 _—g@8

Nn—o0

63. lim [1+M

n n[nz(n+l)/2—n(n+1)(2n+1)/6+n(n+1)/2]
n® (n+ 1)2 /4 ]

64. Shown in the figures
(@) &3 (b) [X’] (©) {x}°

] Loy ‘ /V

-1 [0 1

1 dzy
2 - )
65 d°x  d| 1| dxi[d_yj _dx

o 0| & "yl Ty
dx [dxj
@x_d[dx)_dxd( dy (dy)’ =—d3v[d_v]“‘+3[d_v]‘5 )
dy? dyldy?) dydx| dx? (dx dx® {dx dx ) (dx?
d®x [dyjs d%y ? dy d’y
- [ 222 g 22| B EY
dy® JLdx dx? dx dx3

66. j(xg +x4 - x4)(1+ x5)2/5dx =‘[x4 (x5 +1)7/5dx - jx“ (1+ x5)2/5dx
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67.

68.

69.

70.

71.

72.

73.

74.

13

12 7
3f(x)—|f(x)|]:{0 if f(x)>0
3t(x)+[f(x)|| |2 i f(x)<0
= Jl‘2dx+j:2dx+?2dx=6

f(x+m)= cos(nsin2 (x+ n)) =f(x)

g(x+m)= cos(ncos2 (x+ n)) =9g(x)

h(x) =f(x)+g(x)= 2cos[gj.cos(ncos(2(x + n))) =0
h(x) periodic without any fundamental period

tan"x is increasing function

=Thy<S,
1
ims, = imT, = tan ™ xdx = =14
n—oo n—oo
0
S —In4’T n—In4d

n> 4 n < 4

Third root will have to be zero

T
. . cosxXx Xe|0,—
SINX + COSX + |SIN X — COS X 4

2 RN [n }
sinx  Xxe|—x
4
nl4 /2 p
Required Area = j (1-cosx)dx + j (1-sinx)dx +o-1
0 nl4
=n-+2 -1

AITS-PT-I-PCM-Sol-JEE(Main)/18

/4

Sgn[x2 —%Xj is discontinuous at x =0 and x = g and (1 -sinx—-cosx) >0

Asx »>0andx > g . So f(x) is continuous V X.

Domain of f(x) = (-0, 0)
Range of g(x) = [-1, 1]
= Domain of (fog) (x) = (-1, 0)

‘—‘ oc [ym| : 2 =kym

:>y=00r%=m3
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75.

76.

77.

78.

79.

dy dx

3 23 X
VBT T2 = +C

k]J3

=y’ = 3k2”3 (x+Ck”3)

2 _ 13 _
If3kw =land Ck~ =

=y =(x-2)°

Let C(x) = e'9%f(x)
= C,(x)=e""g(x)
If C'(X) =0 =>g(x)=0

If f(x) has roots ay, oy, ..... , an then applying Rolle’s theorem in (ou, o), (02, a3) ... (ot -1, o), We
get g(x) has atleast n — 1 roots

Let f(x) = x“* where ¢ is a constant then f(x) has maxima atx = e
(a) use function f(x) = x% = f(e) > f(n) = "> n°
(b) f(x) = xixn f(3) > f(n) = 3" > 1°
() f(x) = xZTG = f(e) > f(2) = e*> 2°
10m

d) f(x) = x ¥ = f(n) >f(10) = «'°> 10"

Jz‘x“d(lnx)
-2
Letinx=t =d (Inx) =dt
Te‘“dt: EMZ _e’-e”
4 | 4
-2
1
fx) = ——— \ —1f ----- Nt
(1xt+3) B b, b
5/2 1 1 E ,? ? % %
f dx=4|———d % el
-3:';2 () !({x}ﬂ)z ” %%’/ ///7' // %
L oy -3/2 -1 1 2 502
= 4j ~dx= 4——| =2
5 1+ x|,

Required area can be through of as 4[area of quadrant of circle — x]
J20 2

Where x = I {\/36—y2 _y?J dy y

0
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80. I > dx = > dx
(x15 +x° +1) (x6 +1+ x‘9)
-1 —x°
- - _ic- ‘C
x8+x%+1 x4+ x®+1
8.  Iim2M_pg
X—0 X
X
lim je‘dt =0
X*)(XZO _ O
e -

lim (sin x)ﬂX2 =0

82.  (pv~nNvipargan=pEv~-nNvEPEv-Narg=Ev~-Nvag=~(-pA~qnr)

2
a3, (SX +1)dx _ tan_l(Xs N X+1)+ C = —COt_l(XS +x-1)+C

(x3 +x+1)2 +1

84. J2Y +X +42y—-x =C
2y'+1 N 2y'-1 _0
22y +x 2y -x
Rearrange and rationalize to get
X

’

y =
4y + 2,/4y? — x?
85. Shown in the figure f(x) = |x|5 f(x) = {cos x} h(x) = [|sin x|]

L

—7/2 IO /2 —-n/2 |0 =n/2
T 2
86. V=2—=rh —
3 JE:Z
=2. % 12247 1!
3 3
S =2l

=2\/§TC

87. Reflexive Vfe R, f—-f=0¢€R
={ffeR
Symmetric V (f, g) e R
=f-giseven
= g-fiseven
=(,feR
Transitive V (f,g) e R, (g, h) e R
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=f-giseven,g—hiseven
=f-hiseven

=({f,h)eR

So, R is equivalence relation

2
88. For area to be minimum y = e¥® = e3¥2)

1
= a==
2

89. sin(y’) + 3 cosy’ = 2xy
= V10sin(y'+¢) = 2xy

=y = sin‘lz—xy—cb

J10

90. Number of possible pairs of (x,y) = "C,2" + "C,2" " +.....+ "C, 2"

S ———————————————————————————
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