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CHEMISTRY

1. (D)
| | _ Molar mass _ M
Molar volume = —density o
_ ZM.
NA '83
43 23 ~1043
Molar volume — N, -a _ 6.022x10°° x(400x107™) —9.64 ml
z 4
2. (C)
oy = 1 oy = 10 =7
oy = 4,
3. (C)
Il and Il does not contain POS and COS.
4. (B)
Due to intramolecular H-bonding between two OH group present at C, and C, boat form be
comes more stable.
5. (C)
(A) Complex is tetrahedral, hence no geometrical isomerism
(B) Complex is square planar, hence no optical isomerism
(C) Complex is having Fe(l) ion , contains unpaired electrons.
6. (D)
Ge
23} (Exception) Lanthanide Contraction
LE,=Ge>Pb>S3n
7. (C)
Cr** is reducing as its configuration changes from d* to d® the latter having a half filled t,g level.
On the other hand, the change from Mn3* to Mn?* results in d° configuration.
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8. (A
ForB.C.C
4 2x1.73
- S>a=—== = =
4r = \/ga \/g \/g 2A =200 pm
9. (C,D)
2000k
logk, = 5- i
0910 T e (i)
K _j~nA .
also, 10g1o JOQm‘% ............. (i)
equating logf, =5
or, A=10°
2000 = —22_
2.303R
[ E, - 2000x2.30x3x2 KCal
1000
Ea =9.212
10. (A, C,D)
NH; NH,
CH5 SIP
+1 +1 +I +1
No2 NO,
-M
CH3)2 N(CHs), lone pair is conjugated with
pi bond (delocalised lone
O pair)
Negahve LOC8|Ised
charge appear
due to +M
group
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11.

12.

13.
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o}
Localised A
/ A M oo ) ’
(D) CH?ZN_CHs ) :QH?: QH':_NHZ, CH3_‘\(_:"_ NH,
ayR T
-M

—I(!,— has stronger —M effect than CH, = CH — group so in CH,— g — .l\]H2 l.p. of Nitrogen
is more delocalised as compare to CH,= CH — NHZ

(B,C,D)

t, independent for first order reaction

pH=3 or [H]7=103

pH=2 or [H]=102

increasing [H*] 10 times increases rate 100 times.

So, rate = k[Zn] [H*]?

(A, B, C, D)

(A) 4CrO, + 12H + —>4Cr° + 70, + 6H,0

Blue green
(C) Cr,0;% + 2H" +4H,0,——CrO, +5H,0
or CrO;” +2H" + 2H,0, ——CrO, + 3H,0

(D) I + 2MnO;, +H,0 —> 10, + 2MnO, + 20H
3

P

)
0
0

O_
+
+

—> Anti aromaticion
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both rings are Aromatic

2

14. (3)
If substrate contain already onechiral centre, and due to electrophilic addition reaction.

One new chiral centres is create about which two arrangement is possible diastereomers are

obtained.

Phe &
® M

both are diastweames

CH, CH, CH,
‘ HCI ‘
H D > H D H D
HCl, ‘
CH CH, CH,
D) | , \
(|3H H Cl Cl H
Ph Ph Ph
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Ph Ph Ph

(F)

SN
S
N\

&
i

CH, cH, C cH, ©

only about one centre conf is changed so both are diasteveamers
15. (6)
4 Fe Cr,0, + 16 NaOH + 70, —» 8 Na,CrO,+2Fe,0,+8H,0
Oxidation state of Cr: 6
16. (8)
Reduction half reaction :

MnO," +8H" + 56 ——Mn*" + 4H,0

~dMnO,] _ 1d[H’]

dt 8 dt
HY _
So,, ~ 8
MnOZ
17. (4)
XYy AG®=-193kJ

M* > M*” +x AG® =-2x0.25F
For xmole M* AG® =—-xx0.5F
Or —xx0.5F = -193kJ

x=4
18. (6)
General formula : [SiO, ] *"
n=6, Si,0;?
0 0
\S/
o) o—>—0 )
\( /S
o—> '\\O‘
d o)

N\ £
A

19. (A-q,s,t);(B-p,rt);(C-p,t);(D-p, 1t
20. (A-p,q); (B-p,r);(C-s);(D-p,s)
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PHYSICS

21.

(A)

The given lens is a convex lens. Let the magnification be m, then for real image

. (i)

_+l=
X

1
mx f

and for virtual image

From Eq. (i) and Eq. (ii), we get

f= u
2
22. (B)
23. (D)
From the rating of the bulb, the resistance of the bulb can be calculated.
2
R=Yms" 000
P
220V~ 50Hz
A =
A
mLm R=100Q
For the full to be operated at its rated value the rms current through it should be 1A
Also,
rm5= Vrms . 1 = 200 = L :ﬁ H
Z J100% + (2150L)> T
24. (D)
25. (C)
Mo
60°
M,
= Mnet = \/g IVIO
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d—b+3
K
We setb=0
Cy = % = Cif Cc=2C
Then, oA = 2008 ¢ = 20
b0 d 2b—d
K
K>0 &b<d
K=-2" and2b-d>0
2b-d
. 9<b£d .‘.b>g
2 2

27. (B)
As mass come down cylinder will rotate about it axis. Thus charge on cylinder also rotate due to

which electric current is produced electrical current will depend on angular speed of cylinder.

mg—-T=ma

v = at

_ v _ at

(D____
R R

. (O]
v = frequency of revolution =2—= —

Effective current i = Qv = Qat
2nR

Magnetic field due to i on the axis = poni

B = no x1 Qat
¢ 2mR
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dB _ 11yQa
dt  2mnR/

Electric field due to time varying magnetic field

E:Bd_Bzuo_Qa
2 dt 4ml

Torque (t) due to electric field = qER

_ 1oQ “Ra
47l

Moment of inertia of cylinder is zero
.. Net toque on it should be zero
.. Torque due to tension of the string = Torque

of electric field

TR = “OQ 2Ra
4/
T = “OQ 221
4ml
mg—-T=ma
2
ma = mg — HoQ
4ml
— g
a =
2
1+@
4dm/l
28. (C)

Since 2Q is the bigger charge hence electric field will be zero near the smaller charge. Hence
graph (A) and (B) are wrong. On both the charges the electric field will be infinite. Hence (D) is
wrong and correct answer is (C).

29. (A,B,C,D)
When light is incident normally on the boundary, then i = 0. So, according to Snell's law p4 sin i =
Mo sinr, ris also zero, i.e., there is no refraction.
If u4 = Y2, then boundary will not be visible and r =i, i.e., there will be no refraction.

If i <randi>sin™ (ur/up) or i > i (critical angle), then also there will be no refraction of light and
light will be totally internally reflected
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30. (C,D)
From fig. in question, r+r =90°
Sr=90°-r=90°—i
When light travels from denser medium to rarer medium,
I _sini _  sini  _sini

p sinr'  sin(90°-i) cosi

=tani

. 1
Also, sin i; =—
n

(if angle of incidence = critical angle)
ssinic=tani=tanr

S ie=sin™ (tan i)

=sin™" (tanr)
31. (A,C,D)
1
Vi=Vo= X =X =>f= = 125Hz
1 2 L C 21‘c\/ﬁ
= Yo = 200 .-X=0.2Z=R
R 100
lp = 2A
Vi=Vo=l=lol=2x21x125% 2
Y
= 1000 volt
32. (B,C,D)
Top view
B
TTT+ 0
Flux is maximum
V
T B
4,
O
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B & V are parallel so no induced emf
B

Flux is zero

(LT
O
Angle between B & V is 90°. So max. induced emf
33. (1)
. Net magnetic field at centre is zero

B1=B;

Bl
1 =1
B, ]

34. (3)
For image formed by lens
11 _ 1

vi —15  +10

= v4=+30 cm

i.e. 20 cm behind mirror
For mirror

1 1 1

v, 20 —20

=vy,= —10cm

Overall magnification = [ijx[ﬂj =—
15 20

Length of image =1 x 3 =3 mm
35. (3)

Ho Wi _ Mo~y

ApplyT . R

p2=1,u1=%,R=—10cm,u=—4cm
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36. (2)

I3
/}\i 9Q

18V'[ h

Just after closing of switch S

MM
<YV
\5

i1 and i3
(current through inductor is zero)
i = i2
. 18
ip=—=2am
275 p

37. (3)
Consider a ring of thickness dx
Torque on this ring = QE x x

E><27tx=7tX2><(il—]t3 dx

E = %x 2Kxt — Kx?t

charge on ring = &2 x 2ntxdx
nR
Torque on ring =£x x Kx?t x xdx = 2K§ x*t dx
R R
T 2K KOS |
Total torque = I—?x“t dx = { > }
R R“x5
0 0
3
_ 2KQR’t _ oo
5
38. (2)
As in case of discharging of a capacitor through a resistance
q=o o /R
i = — d_q:q_oeit/CR
dt CR
Here, CR = [ﬂj[pij _S K [as p = 1/0]
d A c
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8.846x107? x5

i.e., CR= ————— =6
7.4x107"2

So i= M e 12/6

’ 6

-6
= 3810 [As e =2718, 62 =7.39]
6x7.39
=020 A

39. (A-r);(B-q); (C-p);(D-p)
(A) Velocity of fish in air = 8 x %= 67T

Velocity of fish w.r.t. bird=6+6=127

(B) Velocity of image of fish after reflection
from mirror in air = 8x% =6
w.rt.bird=-6+6=0

(C) Velocity of bird as seen from water = 6 x %

=81 wrt.fish=8+8=161
(D) Velocity of bird in water after reflection
from mirror =8 4
w.rt. fish=8-8=0
40. (A-q,r);(B-q,r);(C-q,r);(D-q,s)

For A, B and C : Magnetic field at location of 1 due to 2 is parallel or anti parallel to currentin 1, so

force experienced by 1 due to magnetic field of 2 is zero.

For D : Force experienced by upper half of 2 due to 1 is along left, while on lower half it is towards

right.
So, net force of interaction between the two is zero.

Direction of magnetic field at P can be found by using right hand palm rule no. 1.
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MATHEMATICS

4. (C)

= oxX*—12+6cx<0, VxeR
= ¢ <0 and 36¢c? +48c <0
_—4<c<0
3

42. (C)
Clearly k> 0 ; kx?= e~
f'(x)=g'(x);e* = 2kx =kx?

X=2
43. (B)

(i) ABis symmetric (AB) =BTAT = AB=BA = AB

T T
() (B"AB) =BTAT(B") =B'A'B=B'AB
(i) and (iv)

Let A be skew symmetric, then AT = -A

T
and (A") =(AT) ,¥neN
:>(A”)T _ A" If nis even
-A" If nis odd

Hence A" is symmetric if n is even
Hence Answer is B.
44, (B)

Ais orthogonal AAT =1,

det(AAT) =det(l,)
detAdetA” =1

(detA)’ =1, (detA)==+1
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45.

46.

47.

48.

49.

B =5A%, (detB)=5°(detAY’

=125(+1)° =125

(A)

F(x)= 1+ x 1 (e ) (x+3) = Tox(x+2) =(x+1) = (x)=1
(B)

1= ] (1-x*) dx =[x(1—x4)7];+7x4j01x(1—x4)6.x3dx

1
0

1 1
|=—28j0(1—x4)7+28j0(1—x4)6dx
_ LPPRWRY:
29|_28j0(1 x*)°dx
1
LX) 28
.[(:(1—x4)6dx 29

(A)
Domain of fis [-1, 1]

f'(x):cosx—sinx+se02x+ >0

1+ %2

(f(x))min =f(—1)=—sin1+cos1—tan1—g+n_%=m

(f(x))max =f(1)=sin1+cos1+tan1+g+%=M
(C)

lim cos(27c\/n2 +1) = lim cos(27c\/n2 +1-2nm)

nN—o0 n—oo

. 2n
= lim cos| ——| = 4
n—o [\/nz +1+ nJ
(A,B,C)
(A) 7= (Fi)i+(F))j+(F-kk put F=(@xb) = (A)is correct

(B)put T =3 and 7 = j respectively and take 3-b = (B) is correct
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(C) i = bx(axb) |i|=|axbl=|V| = (C)is correct
(D) is obviously wrong.
50. (A,B,C,D)

o 1) (5] ) ()1

On 4r I s 1 -16
cosec| — |-sec| — |=—cosec| — |-sec| — |=— = =-4eQ
10 5 10 5) sin18°.cos36° (/5 —1)(+/5+1)

(C) sin4(3)+cos4(£j=1—1sin2(£j=1—1=§e Q
8 8 2 4 4 4

(D) ZCOSZgQCOSz%QCOSZ%: 8(cos 20°-cos40°-cos80°) = %e Q

51. (A,B,C,D)
f'(x) >0in[-1,2] = f(x)increasesin[-1,2]
f(2) =f(2) = f (2*) = 35 = f(x) is continuous
f'(27) =24, £'(2*) =-1 = f'(2) does not exist
f(2) = 35 is the maximum value.

52. (A, C)
We have AB =A

— A(BA) = A2
— A(B) = A?
— AB = A?
— A=A?

[BA=B]
[ AB=A]

Again

— BA=B

= B(AB)=B2
=B(A) =B2
B =B?
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53. (4)

b
I ~(x+ 3)(x—1)%(x~ 4)dx is maximum when f(x) = — (x + 3) (x — 1)? (x — 4) is above x-axis
-3

= Xe[-3,4] sob=4
54. (2)

(3+xB)-(3-5)=0 =4[ ~x[p| +(x~1)@b)=0

N |é|2—4x|é|2+(x—1)(2|é|2)c0323—n=0 :>1—4x—(x—1)=0:>x=§ — Bx=2

55. (5)

A[_ﬂ{‘ﬂ () A{_ll}m (2)

a b
Let A= [C d}

The first equation gives
a-b=-1 ....(3) and c—-d=2 ...4)

rorsecond squaton, a2y = a(A] 4] = A [5] )= [1].

Thisgives —-a+2b=1 ...(5)and-c+2d=0 ...(6)

(3)+ (5 = b=0 and a=-1
(4) + (6) = d=2 and c=4
sothesum a+b+c+d=5
56. (1)
1.1 [1+d—yj=2 Ayl _osBrl g
dx (x+y)\  dx 0oy o+ Pl
57. (3)
. (cosx—1)(cosx—ex)
LetL =1lim -
x—0 X
sinx\?(1-cosx X —1
(1 —cosx)(1+cosx)(cosx—ex) j +
=—lim ” —im X X X 1
x—0 (1 + COs X)X T 50 k=3 "1+ cos x
For L to be finite non-zero, k = 3.
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58. (1)

AB—1 2lla b B a+2c b+2d BA — a b|[1 2 B a+3b 2a+4b
13 4||c d| |3a+4c 3b+4d|’  |c d||3 4| |c+3d 2c+4d
IfAB=BA,thena+2c=a+3b =2c=3b=b=0

3

=b
b+2d=2a+4b = 2d—-2a=3b . S 2_ 2 _4
3b-c g, 3,
2
59. A (r);B >(rs,t);C —>(q); D —>(q)
" ﬁ”(xzm)z—( N gy ﬁj”(% x2 1 de
()ﬁ_1 (x%+1) Bl 6F+1?
V2+1 X2—1
2- [ S—dx
B+
2 %% -1 1 1
Now [, = I dx where a=+/2 +1 Putting x = —;dx = ——dt
2. 12 t 2
17a (X°+1)
1/a 1—'] 1/a 2 a 2
[—t— (—%Jdt:—j—l_t Sdt =— | tz il 5 dt =1, ~14=0
t () 7 P12

2
(@
(B) /nf(x) =1= f(x) = e .... constant function and Ds =(0,1) U (1,%0)
(C) f'(x)= 2X £ 2X(¢n2)(fnx); 9'(X) =X [2xx )1( +2/énxj

Common point is (1, 0)

D) 3y2 Y gy 3 W _o I __ YV
dx dx dx y2_x

ﬂ=0:>y=0:>norealx.
dx

dx
—=0:>y2=x:>y3 =1=y=1
dy
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60. (A)—>(r); (B)>(t); (C)—(a); (D)—(t)

(8) (x) =tan 2 [x]

f(x+T)=tan37n[x+1]

3—TCT=TE:> T=Z
7 3

(B) x* +5x =t
(t+4)(t+6)+2>1

(C) —1<sinx <1

ESZSinXE<TE

(D) ex=x?
x=2/n|x|
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