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PART (A) : PHYSICS

ANSWER KEY
1. (B) 2. (A 3. (A 4. (B) 5. (C)
6. (B) 7. (D) 8. (B) 9. (B) 10. (D)
11. (B) 12. (A) 13. (D) 14. ©) 15. (B)
16.  (B) 17.  (A) 18.  (C) 19. (C) 20.  (A)
2. (7) 22, (2 23.  (6) 24, (4) 25 (6)
26. 2) 27. (6) 28. 4) 29. 4 30. 2
SOLUTIONS
1. (B)
mg sin 8

. mgsin0+f,  mgsin0+mgsino
m m
a=2gsino

Tem = lem@

When pure rolling motion starts
v=0o0R
V,—at=atR

V, —2gsin ot = >gsin Ot

9gsin ot
v, ==
— 2VO
9gsin 6
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2. (A)
J.r.dt =lw

IZqEﬁdt:Iw

2 )2
qufR—d—B.d A e m? o
20 dt 12

7m/?

qR°B =

30BR?
(D:
7m/?

3. (A

w

B3

=" (’Bsin ot
¢ 4

B3

le| = — (*0Bcos wt
4

\/552038
4R

| = cos ot
2n

2 I cos? otdt
0

p __0 _(B3*Bw R

av ZTI:/CU - 4R 21‘[/0)
j dt j dt
0 0

2
_(V3°Bo | 1 _3B%0’
o 4R 2 32R
4, (B)
| Yg |
3"":’:-:- 2| an Mcos®
.AI\' R3
de \
5 | Ho Msing
R3
GE*T E X
v=Rsin0.o

/2

j ZLOS M cos 6.R sin 6.oRd6

o 4nR
/2 n/2
_ Mo J'sinze.de:“"Mw ~ C0s26
2nx2R 3 4nR 2 ),
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1Mo (1+lj pMo  poira’  pa‘o

amR \272) 4R 4R 4R
5. (C)
2 2
Fom|B| ot M _ el S,IRT
dr| 4 d 2d
6 (B)

c
D a

Using conservation of angular momentum about the vertical axis passing through vertex ‘A’.

a a 2 _,
mv—+mv—=—ma‘w
2
2 3v
SDmva=—ma"o=>on=—
3 2a

J:m[vo—%j

_dmv,

J

5

Jcos60° =2mv

2mv, _omv

vV=—
5

Impulse due to string on the ball ‘C’ during collision is
J, =mv
mv,

5

=J, =
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8. (B)
The wavelength of sound received by the observer is

\Y
4| v—2
\ (V sjzlﬁv

O f 5f

9. (B)

h

3h
F=[ (R, +pgy)2Rdy=(Po+ngth

h/2

10. (D)
3
A"
al2 al2
A"
17 a2 2

Acceleration of each particle
v vsin60° J3v?
a/2 a

a, =Vo =

11.  (B)
80=10log :—1 ........... (1)

0

40=10log :—2 .............. (i)

0

From (i) and (ii)
40=10log :—1

2

2
4 =log (r—zj
r.l

=102

P—‘ﬁ |l\.)_1

r,=10x10°cm =10m

12. (A
Mobility will remain same.

13. (D)

Frequency of the sonometer wire, f = 2 |k = L , /@ =100Hz
2(\p 027V 1

CENTERS: MUMBAI / DELHI/ PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI / DUBAI / DHULE # 4



..
pAc E AITS = 1 (Main) : Physics _ Shift - 1

Frequency of the tuning fork is f, =f +5=105Hz

14, ©)
Q
E. =
0 2Ag,
20-q q_q Q+q

2Q—q N Q |_(Q+q
2g,A 2g,A 2g,A
(20-0)+Q=Q+q
q=Q
15.  (B)
I:|—°cos237°><c0326:ﬁ
2 100

I, x4
50

I—OXEXCOSZG=
2 25
cosZG):E

4

cose:1
2

6=60°

16. (B)
sin60° =pusinr

:gzﬁsinr

r=30°
The net deviation produced in the ray
&=30° +100° +30° =160° clockwise

17. (A
L.S.B. =(1000-5)kHz = 995kHz

U.S.B. =(1000+5)kHz =1005kHz

18.  (C)
m = prr’(

CENTERS: MUMBAI / DELHI/ PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI / DUBAI / DHULE # 5



..
pAc E AITS = 1 (Main) : Physics _ Shift - 1

100x 2™ [ AP o AT AL ><1oo=[—O'OO4+2x—0'006+—0'05jx100
m p r 0.4 0.6 5

Maximum % error in the mass = (0.01+ 2x0.01+ 0.01)><100 =4%

19. ©)
(Hl _uz)t =3\
-7
to 3A :3x5x10 —5um

(m—n,) (1.8-15)

20. (A
The equation of process is P = aV
PV = constant
This is a polytropic process with a polytropic constant, X = —(1/2)
.. Molar heat capacity of the gas
R _S5R R 5R 2R 19R

(1-x) 2+(1+1) 23 6
2

C=C,+

21. @)
4 o .
—sin37° =1xsinr
r=53°
So, Xx=4tan37°+3cot37°=7m

22. (2

Angular velocity of the rod is
u 2U
w= e
(cos60° (
Potential difference between P and Q

But

EEF (cos2 30° — cos? 60°) =
2

n=2
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23. (6)
Pitch of the screw gauge, P =1mm
Least count, L.C.= % = i =0.01mm
Diameter of the wire, d =3mm+25x L.C.=3mm+25x0.01mm
-.d=3.25mm
24. 4)

I = LE =0.02 ampere = 20 milliampere
300

25. (6)
T=2n
] .. R 40 40
T will be minimum for x=—==—==—== 20\/5: 28.2cm
NZEENZEND)

26.  (2)

When pure rolling motion starts
oR-Vv=V,

(@, —at)R —pgt = pgt
;R —2pgt —pgt = pgt
o,R =4pgt

@R 40x0.4

= = =2sec
4ug 4x0.2x10

=1t
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27.

28.

29.

30.

(6)

The equation of process AB is
P P

P=| =2 |V=PV'=-C=constant
VO VO

*. This is a polytropic process with a polytropic constant, x =-1

*. Molar heat capacity, C=C,, + —— R E E—3R

1-x) 2 2

(4)
We know E o \/_

_2 _2 100 :_
E, \P \200
E,=—

NA
(4)

@ @ O @
A B A B

From conservation of momentum
mv+0=mv, +2mv,

V=V, +2v, (1)
Coefficient of restitution;
o= VoV,
\Y
V,-V,=V (11)
From (i) and (ii);
2V \Y;
T3 W

)
When y = B = D
4 4d
. . A A
Path difference, Ar=dsin6 = d( j d (mj = (for small ‘6 )

. Phase difference, 6 = ZT x Ar =

I =1,cos’ (§j =1, cos’ (Ej b
2 4) 2

o
4

N3

T
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31.
36.
41.
46.
51.
56.

31.

32.

33.

34.

35.

36.

37.

PART (B) : CHEMISTRY

ANSWER KEY
(D) 32. (D) 33. (A 34. (B) 3. (©)
(A) 37. (O 38. (O 39. (D) 40. (B)
(B) 42.  (B) 43. (B) 44. (D) 45.  (B)
(B) 47. (A 48. (A) 49. (D) 50. (B)
(18) 52.  (6) 53. (6) 54. (4) 55.  (9)
(5) 57. (5 58.  (10) 59. (6) 60. (2)
SOLUTIONS
(D)
Lower the positive charge, larger the ion.
(D)
Bond length oc ———
Bond order
(A)
(B)

Entropy is a state function hence

ASp_sg =ASp_,c +ASc_,p +ASp_,B
= [50 + 30 + (-20)]eu
= 60eu

(©)
(A)

NO: is a brown coloured gas, because molecular orbital electronic configuration of NO2 confirms the
presence of unpaired electrons, which can easily undergo transition form ground state energy level to
excited state level by absorbing light of suitable wavelength.

N20s is blue coloured liquid because low energy difference between occupied and unoccupied energy
levels of electrons among molecules of N2Os, it absorbs a part of visible light spectrum which cause
colour in N2Os.

©)
m= % =0.1
134.1
i=3
AT, =iKym=3x0.52x0.1=0.156=0.16
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3. (C)
39. (D)
4. (B)
41.  (B)
42. (B)
43.  (B)
4HNO3 — 2H,0+2NO, +30,
44. (D)
45.  (B)
46. (B)
47. (A

CH3CH,CHO + H,NHN —CO— NH, — CHz —CH, —CH = N— NH — CONH,
8. (A

49. (D)
0

I
CH3CHZC(()?H%CH3CHZCOONH4L> CH;—CH;—C—NH,
A

Br,,KKOH
CH,CH,-NH,

50.  (B)
51, (18)

oo - [Adl

1/2 ok

6=22 =22 1

2k 2x6 60
[Agl-[At]=kt
0.5—0.2:ixt 5. 1=0.3x60=18h
60

CENTERS: MUMBAI / DELHI/ PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI / DUBAI/ DHULE # 10



..
pAc E AITS — 1 (Main) : Chemistry _ Shift - 1

52.  (6)
MgCl,.6H>0
53. (6)

H,S04, H3PO3, H,CO3, H2S,07, H,CrO4 and H2SO3

54. (4)

55.  (9)
9 sigma bonds, ..x=9
1pibond ..y=1
2 lone pairs nz2=2

X—2y+2=9-2x1+2=

56.  (5)
@CH:CH—OH, QZO : —0
O/ \O
O o) 0]
CeHz—C—CH,' C Hz—C—CH;—C—CH,
57. (5
o) 0]
|
R—NH, 4+ CH;—C—Cl ~—pcr > R NH—C—CH,
O
|
Since, each -COCHj3 group displacer one H-atom, r x n of 1 mole of CH3=C—Cl \yith one —NH
group, the molecular mass increases with 42 units.
210
..No. of NHz groups =—— =5
2 9roups =75
58. (10)
4 moles of NaOH and 1 mole of Brz required
59.  (6)

8Mn0Oj +35,05~ — 6502~ +8MnO,
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60. (2)

A + B = C + D
Ateq" 1-x 1-x 1+x 1+Xx
:100:(“—’(}2

1-x
.. x=0.818
[D]=1+x=1+0.818=1.818
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PART (C) : MATHEMATICS

ANSWER KEY
61. (A 62. (C) 63. (D) 64. (D) 65. (B)
66. (B) 67. (B) 68. (B) 69. (C) 70.  (C)
7. (B) 72.  (C) 73. (D) 74, (A) 75.  (B)
76.  (B) 77, (A 78. (A 79.  (B) 80. (D)
8l. (4 82.  (601) 83.  (16) 84. (1) 85. (7)
86. (19) 87.  (88) 88. (28) 89.  (35) 9. (12)
SOLUTIONS

61. (A
Equaiton of tangent at (4, 2) is vy, :%(x+x1):> 2y:%(x+4):>4y =X+4=y :§+1

So, slope of tangent =%

Slope of normal =—4

62. (C)
x+1= y+3=}M= z-2
1 3 -2
— any point on this line is P(A—1,3L—3,-21+2).
If this point lies in the plane 3x+4y+5z—-5=0
Then 3L —3+12L-12-10A+10-5=0
= 50-10=0 = A=2.

Point of intersection of the line and the plane is A(1 3,-2).
Itis given that AP =\/1_4.

(n-2)" +(31-6)"+(2-4) =14
= 14)\*-561+56=14
= A -4r1+3=0 =>1=13.

63. (D)
Probability of happing of atleast one of them
=1 — (probability of not happening of all of them)

=1-(1-p,)(1- p,)(1- p3)
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64. (D)
In set of integers Z 0 does not divide 0, So R is not reflexive.
2R4but2R4but4 K4

So R is not symmetric.
aRb, bRc = a divides b, b divides ¢

=b+#0,b=pa,c=qgb
=c=(pg)a, pgeZ
= a divides ¢

=aRc
R is transitive.

65. (B)
p—>(pva)=~pv(pva)
=(~pva)vq=Tvq=T
p—(pvQq) is also a tautology.

Thus, p—(q— p) isequivalentto p—(pvq)

66. (B)
Let (h, k) be the mid-point of a chord of the circle x*+y* =16.
Then, equation of the chord is
hx+ky —16 =h? + k* —16
=  hx+ky=h?+k?
If this is parallel to 4x—2y+5=0.
Then, —E=2 = —h=2k

= h+2k=0
Hence, the locus of (h, k) is x+2y=0.

67. (B)
If (a, b)e R, then (b, a) eR*'=R
So, R is symmetric.

68. (B)
Equation of the straight line having (X, y,) as its mid point is of the form

i+l=2=§+l=2:4x+3y=24
XY 6 8
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69. ©)
2
Let y:X2+X+2:1+ 5 1 =1+ 12 >1
X“+x+1 X“+x+1 ( 1) 3
X+—| +—
2 4
1 2 ( 1)2 3.3
= ——=X"+X+1l=| X+—| +—=>—
y-1 2 4 4
4 7
Thus, y>1 and y—1s5 = ysE

7
l<y<—
y 3

70. (C)
Let O be the centre of the balloon of radius r which subtends an angle o at E, the eye of the observer.
If EA and EB are the tangents to the balloon, then

/OEA= /OEB = %

In AOEA, sin < :%:OE:rcosec i
2 OE 2

Let OL =h be the height of the centre of the balloon, then from AOLE
h=0Esinf

a ) .
=r cosec(E]sm B

rsinp

=H
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71. (B)

Let f(x)=x""=log f (x):(lJlog X.
X

2

Differentiating both the sides, we have f'(x)= f (X)[l—log X}
X

So, f'(x)=0<x=e.

Also f'(x)>0 for 0<x<e and f'(x)<0 for e<x<oo.

Thus, f(x) hasamaximum at x=e and max f (x)=e"".

2. (C)
Let p=3h+2and q=k or h:IDT_2 and k =q

2
Since, (h, k) lieson x*+y? =1, we have h*+k* =1 or (pT_ZJ +q° =1

2
The locus is (%Zj +y? =1 which has eccentricity e = fl—é =&

3

73. (D)

2
Tangent to the hyperbola X—Z—g—z =11is
a

y =mx++/a’m? —b?

Given that y =ax+f3 is the tangent of hyperbola
= m=aand .. a’m’—b*=p°

Locus is a’x* —y? =b? which is hyperbola.

74. (A)
X® —X
Let | :jmdx
='[ (X—l) X=J~ X dx
X* (x=1)+(x-1) x* +1
:1'[ 2x dx
2 (x2+l)

Let x*+1=t = 2xdx=dt

1l.dt 1 1
| ==|—=Zlogt+c==log(x*>+1)+c
27 1 2 g 2 g( )

Where 'c' is the constant of integration.
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75. (B
We know that (%, +X, +...+ X, )’
- K'X? KX
I

Where A, +A,+...+A, =3 and A, >0

Thus number of distinct terms in the expansion of (x, +X, +....+ X, )3 is equal to the number of non
negative integral solutions of A, +A, +...+A, =3
= number of ways of distributing 3 identical object among n persons

_ 3+n—1C _ n+2C
- 3 3

76.  (B)
Given f(x) is continuous at x =0. Therefore,
lim f (x)=f(0)

x—0
(3 —1)2

or lim———~ _={(0)
x>0 sin xIn (1+ x)

or f(0)=lim (3:(_1} =(In3)’

=0 (sinx [ In(L+x)
S&s

7. (A)
Use, jl f (x)dx:jl f (a+b—x)dx

78. (A
|2-14-6i|=|(z-2-1)—(12+5i)[ < |z - 2—i[+[12+5i|

= |z2-14-6i|<5+13=18

Option (A) is correct.
The complete solution can be obtained geometrically

79.  (B)
11 1 1 1 1 jz’
ST —
1 2 2 3 n n+l
2
(n+1)2
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80. (D)

2 (a+b)2—ab‘
a+b

= (a+b)2:4(a2+b2+ab)
= 3a’°+3pb?+2ab=0

8. (4)
Let D be the origin of reference and DA=a, DB=b, DC =c

[AB~CD +BCx AD + CAx B

:‘(5—&_l)x(—(_z)-i-(E—5)x(—5)+({:—1—6)x(—5)‘
=2‘5x6+5x6+6x6_1‘
=2 (2 area of AABC) =4 area of AABC.
Hence, A =4.

82.  (601)
Rank of the word SACHIN =(5x[5)+1=601

83.  (16)
X =5, variance =12xf—(¥)2 —0=1.400-25
n n
n:4—00:16
25
84. (1)
A Y
/f"" ~ y=log(x+e)
| X
(1-e.0)} 0 A
0
A= I y dx
1-e
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85. @)
1 B 1 1
. m . 3n . 2%
SsiIn— SIn—  SIn—
n n n
.3t . W
SIn——=SINn — 1
or n n -
.M. 3m . 27
SIn—SIn — SIn —
n n n
( T ZTEJ. 27
2sin —cos— [sin —
n n n
or =1
. T . 3
SIN—SIN —
n n
.4t . 3¢ At 3¢
or sin—=sin— = —+—=T7
n n n n
= n=7
86. (19)
a a, a;
A= b1 bz b3

(100a, +10b, +c,) (100a, +10b, +c,) (100a,+10b, +c,)
[R, > R, +100R, +10R, ]

a a & |y & &
=lb, b, b|=[b b, b, |[whereeach meN]
X, X, X| [19m; 19m, 19m,

aQ & &
=19|b, b, b,{=19n
ml m2 m3
8 & &
Where n=[b, b, b,| is certainly an integer.
ml m2 m3
87. (88)

Let a, A, A,....A,,beAP
Where a=2,b=20,n=8

Sum of the means :g(a+b) = §(2+20) =88

88.  (28)
89.  (35)
9. (12)
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