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CHEMISTRY, PHYSICS AND MATHEMATICS

CHEMISTRY

10.
11.

12.

13.
14.

27 30
(@) 13Al—15P+y

27 4 30
Al+,He
18 2 515P +é n=y

30
gAf +g He——14 Si+% H=x
30
ng—>14 Si+2 n=z
Mass of solutex1000

c M=
© Molarmass solute x volumeof solutionim?)
- Llolzoxlooo =2.05 M
60x
1.15
(d)
(c)
€) Gabriel Pthalamide reaction
I 9 o
C. g Br @ CH.C/ C
NH - KOH @: YN NCHZ@ Br
C / /
I i I
@] o) @]

(d)

(b) Ni*? — 3d®
C/—— Weak ligand — tetrahedral
CN'— Strong Ligand —— square planar

(a,b,c,d)

(b,c)

(a,c,d) Cassarite —— SnO, reduced by carbon.

(a,d)

(b) Cu+ AgNO3 ——Cu(NO3), + Ag
(GO

(a)

(©)
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R VvV A LI M 2
15 (d)
i 0 7
C—(li—CEC dilH2SO4 /HgSOy4 C—(l)—C—C NaBHy /ethanol \C—(|3—C—C
C C C
(P) Q)
conc.H,SO,
H H
/
T
C—Cli— c-C
C
-H,0O
/) ;
1< Me | @ Lo
(3°) c_g-?-c A C—(|3—C—C (1°)
: &
-H
C C
| O3 I
C—C:?—CTHZC))Z cC-C=0
C
16. (b)

17. (9) n? = no. of orbitals = 3° = 9
M = —1/2 (each orbital contain 1e®)
. no.of mass 1e° =9
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18 (5)
Br
I
c-c-Cc-Cc-Cc-cC
H
l ® /°
c-c-c-Cc-Cc-C
_V c \_'b
c-Cc-C=C-C-C
c-C=C-C-C-C |—Hc
c-c-Cc-Cc-Cc-C ()
@
E&Z (1)
E&Z
19. (5)
0] 0]
T )
Na-O-S-S-S-S-0-Na
/¢ !
45 O (0]
Change in oxidation state =5-0=5
20, () 47 y (796+9x18)

100 75

21. (7) PV = nRT
V= 0.1x0.082x273 _ 7
0.32
22. (5) 3Br, + 3Na,CO; —> 5NaBr + NaBrO; + 3CO,
23. 4) LE=hv-¢
for photo electric effect

hv > ¢
-34 8
hy = hc _ 6.626x10 ;3x10 6.4 x 10%
A 30010
=4.1eV
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PHYSICS
24, (c) Area of projection = a°
hence flux = Ea®
25. €) First Balmer line is given by
L gt Lt (1)
AH 22 32
Similarly second spectral line of Balmer atom for He
1 1 1
= R(zz)[—z——zj . (2)
Me 2° 4
From (1) & (2)
1/6561_ 5 16 e = 1215 A
Uiye 36(4)3
26. (d) Tsin®=mo’Lsin o
324 = (.5) v’(.5)
= o = 36 rad/sec
27 (b) X _ 52+1
10 48+2
Values of end correction will be added
-~ when the string is tan t
Length will be increased
S x=10 5—3)
50
x=10.6 Q
.. (b) is correct
28. (d) Initial P.E. stored
U = %(ZHF)VZpJ
Initial charge
Qi =2V
Charges after the switch is changed position
q_2V-ga
2 8 q 2V—q
2 —_
=q==V
5
or New P.D = ﬂzM
2 5
2 2
New P.E U; = 1 2 X +8 X
2| \5 5
= E{EVZ—‘ MJ
2|5
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29. €)

30. (a)

31. (a,c,d)

32. (ad)

So loss in P.E = 80% of initial energy

p=f L Vo
V- Vs
:8{320+10}

320-10
f' = 8.50 kHz

_ NRTAT
-

Now T,V,/ =TV, !

= T.(5.6) =T,(7)** = T, = 4T,
_nR3T; 9 91 9

=2nRTy = 2=RT; = =RT
213 2 YT 24 17gt

TR i.e. Rate of flow of heat through each point will remain same

. (a) is true

(b) is false

Temperature difference across E and A will be minimum as their length is smallest

4K, 2A[4LJ 3kA(4L) " 5kA[4Lj
4L 4L 4L
" hc = hB + hD
~.(a,c,d) are correct
When disc is not free to rotate its moment of inertia will count. Due to which angular velocity decreases
i.e.in case A
L 0a < O
But as angular position is same
Restoring torque will remain unchanged.

33. (a,b,c,d)

34.  (bd)

Inside conducting spheres, i, =0
(Eln)A = (Ein)B =0

v=9R

€0
And, VA: VB
GARA = GBRB—) G—A = R—B
og  Ra
v=C +Q
. QR
4nR?
Q =
47R
L QxR
oc Qa > Qg
E = X
R

'.Eocl
R

+Q
=C

EA < Eg on surface
.. All are correct
They will follow 171 (parallel) path

2mm E—

Bq

x

X

X X X
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But me = me +

sttt

e e

(b) and (d) are correct

35.  (d)

36. (c) v=wvAZ -x?
P=monVA2 —x2

P? = mn’ (A® -

P? + m?0’X® = m*@’A?
Circle = mo® =1

P?+x* = A®

=N P? +x* = 2mE

= Radius R? = 2mE

R = +v2mE

B _2a

Also E = + me?A2

37. (b)
38. (© Given that
=[M°L3T°] m=[ML°T9
= [M°L°TT]
Eo=[° T
Eo=[MT LT

, \/ Ne? | L3R
Imeo {MMLET42)
=12 =y

39, (¢ A=<, w=2nv
A%

2
Ne =2nv
m €0

2
Ne = 275E
m €0 A

A =27C m 620
Ne

103010712
4x10%7 x(1.6x10719)?

k=27c><3><108\/

10741
4x10%7738 4 (1.6)2

k:27c><3><108\/
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—41
b= 2nx 3 10F L
4x1071Y(1.6)
-41+11
L =2nx3x10° 10—2
4x(1.6)

—-30
A =21 x3x108 LZ
4x(1.6)
2x3.14x3x108 x1071°

2x1.6
% =5.88 x 10~ = 5888 nm ~ 600 nm

A=

40.  (3) Fau= _ka?

22
St
2 2
kq
Fio= —- = Fi=—
a® 2a*
F resultant on 1 charge = —Jr\/_kq _Ya \ +
2a’ a2 4 A
- N=3 St o
L 13 T
= —I2+4 =a
[ Y : J—)] e
kg2 (1 Ya
= b B (V) L
a2 2 J_ 4
v
_ 4kq *
. =) e
2
= ki(2+4x/§)
y St
41. (6) L =10m
— _—
0.3m /

I 0.1m

Magnetic field due to the tube (r=0.3m)

no. of turns
B= ponl n-» ———
length
_ pol
10
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noly Cos300t
- 10

Flux linked with tube of radius = 0.1m
d=Bxmx(0.1)?

¢=mnbx0.01
0= TCMO|Of(§)S300t <0.01

.. E.m. finduced will be
o G0 _ l{d(nuOIOCOSBOOthOQJ

dt dt 10

(7 pglgx300x0.01 sin300t
S —
o= 3TE},LO |0 sin300t
10
. Induced current is

e _3TE },I.0|0 sin300t
R 0.005x10

_ 3x1000xmxpglg sin300t
5x10
Magnetic Moment associated

M =1A=60x 7 o losin 300 t x 7 x ( 0.1)°

. 1
60 x 1° tg ly sin 300 t x
Mo lo 100

2 600 .
~10 = —— pplp Sin 300 t
T 100 Ho lo
=6 o lp sin 300t ~N=6
42, 4) A
R
Stick
N MN
v
f
v
Mg
According to F = ma
N-f=Ma
or N-f=2(.3)=6 (1)
and by T =la
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43.

44,

45.

46.

(9)

(1)

(5)

3)

(f -MN) (.5)=2(.5)2 %

or (f= MN) %:2

INJ
o w

orf—MN = 3
5

adding (1) & (2)
N—MN = s
5

SinceN=2and M = Ll
10

6

10 5
P_4
10 10

2 .2
L =L ==Mr
1= 12 5

2 1 5 1

I,== — — = _ =1
275 X g T

1 2
12+11:Ekgcm

%MR2 + Md?

—
N
1
—
H
1

2 15

= — X —X—

5 2

1 2
—+4 | kgcm
(9 j ?

+1><4><2
2

12+I4:%+8kgcm2

N IR PSS P [%+%+8jkg cm?

=9 kg cm?

=9 x 10" kg m?

.. Nis9

%: AN

dt

ie10°= LN
Tm

1
10°
Hence number of atoms n =10 *°
Mass of radioactive sample
= (mass of 1 atom )x no. of 1 atoms
=1 mg
mg(sin 6 + p cos 6) =3 mg (sin 6 — n cos 0)
sin®+pcosO=3sin6-3ucoso
4dpcosH=2sinb6
1

1
=—tan6=—
=3 2

= 10" = N

—=N=10p=5
FIA _AL__F

= =
DL/L L y A

1

1

. -
. N
e N
/ AY
/N V5/2cm

N
N
\

4 cm

]
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YATE I I 10
= AL = _L = m_L
Ay A
Also AL = L o« AT
= m—gL:L o AT
Ay
o AYEAT n(10~3)%.10tt1071%.10
g 10
=7
m = 3Kkg
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47. (c) Xi +yi + zk
from (c) option,
[;E?] =0and lrccl =%

where 7 is the required vector.
P={6:sihn6—-cos 6= V2 cos 6}
sin 0 —cos 0 = /2 cos 0

sin® coso

cos® cosH B

tan6-1= ﬁ

tan 6 = ﬁ +1

48.  (d)

taneztan%:e:nrw 38—n.nez

ez{e:sin6+cos€):\/§sin6}
—sin@+cos0=+2 sinod
sin® cosO _

sno  sno

1+cot6:«/§

cotG:\/E—l
= coto :cot%:ezmrw %.meZ:P:Q

49.  (b)

b 1 1

2 2 0
I(x—l) dx—j(x—l) dx =
0 b

1 3 b 1 3 1 _1
3l -5lx-9%, -2
[(b-1)°—(-1)]-[0-(b-1)°= %

(b-1)°+1+(b-1)°= %

2(b-1)° = —%

(b-1°=-1 =b-1=
8 2

o -60-2=0

l0—605’—2083:0

- 6p°-2p°=

(“’ B'%) - 6(ct’ Bg) ~2(c® -p%) =0

a;p— 6ag —2ag=0

a10—2a8 -3

2&9

50. (c)

51.  (b)
y+2=43 (x-3)
y+2= J3x-343
—J3x+2+343 =0

(1,0)

x
||
(o

V3x+y=1(-43)

60°

m
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1 Vv TE D 12
m-— (\/_) — 60°
1+\/_( m) =tan
3
- =+3,-43

m+ 3 =43 —3m, -3 +3m
4m =0,-2m =-243
m= 43

52.  (c) (2x)""? = (3x)"

2,€n2 XZnZ _ 3,€n3_yZn3

2€n2 +NX _ 3€n3 +ny

/mn2+x=0,/M3+/ny=0

X = % y= % which satisfies second equation

mi m3=mi m2
2 3

Jin3 .o
53. (a) — 5~ dx
msmx +sin(/ng —x<)

Put x* =t

r} sint dt

1
E sin t+sin(/ng —t)

(1)

_ 1 _[ sin (/ng —t)dt 2)
2 J sint+sin(fng —t)
2

n3
20= = J' 1. dt
ny

54. (bd) 22—

As it passes through (= ﬁ ,0)
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55. (b,c) Letf(x+y)=1f(x)+f(y) VX,y e R
f(x) = xf(1)

56.  (ad) (a)  (i+j+k).(j-k)=1-1=0

ANANVAN

(b) (i+j+k).(—?+?)20

VANVANERVAN NN

(©) (i+j+k).(i-j)=0
0 1 -1

(a) 11 2|=-1(1-2)-1(2-1)=+1-1=0
12 1
-1 10

(b) 1 1 2=-11-4)-(1-2)=3+1=4=0
1 1
1 -1 0

(c) 1 1 2/=11-4+11-2)=-3-1%0
1 2 1
0 -1 1

(d) 1 1 2=11-2)+(2-1)=-1+1=0
1 2 1

57. (c) M'=-M,N"=—

M2N?2 (MTN)fl(MNfl)T
M2NZ N (_M)fl (Nfl)T M7
M?N [-M 7] (N) ™ (-M)
~-M>NMIN?TM
-MMNM*N*M
~-MNN*'M

—M?

1
58. () [abc] |8
;

w N ©
~N N~

a=XA b=6Ac=-7L
a+8b+7c=0
9a+2b+3c=0
a+b+c=0
20 +6r -7 =1
A=1
7Ta+b+c=7(1)+6-7=6

_—l+\/§i
0)_

2

a=2,r=2

59. (a)
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30+ 1+ 30°

o+e)+1=1-3=
Use 0™ = 0. o = o’

60. (b) a=A b=61c=-7A
Ar=1l,a=1,b=6,c=-7
X +6x-7=0
x+7)(x-1)=0
x=1,-7

oo 3]

(1 1) 1
i) e
.

-2

n=1 1-
61. (b)
U, Uz
RN /
3w 2R 1w
1
H Uy U,
2
T Uy U,

E, = Head appear

E, = Tail appear

A — Draw ball from U, being white
P(A) = P(E,) P(A/E;) + P(E2) P(A/E,)

3 2 3 2
1 [3 2 1} 1X[ Co ., 2Co 1 cixPey 2

2 | 5¢c, 5c, 3 5c, 3
1 4] 1[3 1 2
=X = |+ —t—+—
2 [5} 2{10 30 5}

2 1[9+1+12}
= + —

5 2| 30
2 1 22
= — —_ X —
5 2 30
2 11
= — 4 —
5 30
_12+11 23
30 30
62. (d) P(E,/A) = P(El)P(A/El): 2/5 _12
23/30 23/30 23
63. (7) n =7 (Using C-D and A-B formulas) 1
-5 —4 -3 -3 -3 8 10 8
64. ) a+a +a +a8+a +1+a” +a >(1)° (AM > GM)
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66.

67.

68.

1)

()

9)

4a=8,a=2
(a, 2a) (a, —2a)
(2,4) (2,-4)

2 4

2 -4
1/2 2

I
N | =

%IZ(—G) -4(3/2)+(4+2)|

L 12-646] =6
2

A]_ =6

yy1 =2a (X + X1)

yy1 = 4(X + Xy)

4y = 4(x + 2) —4dy=4(x+2)
y=x+2 —y=x+2
X-y+2=0 X+y+2=0
Area of triangle formed by tangents is 3

. _1 Sin6
f(6) = sin | tan 1—}
{ \/c0s26
= sin [sin"}(tan@)]
=tan 0
df(e)
— 7 =1 —
d(tane) B = +/cos20
[z-(3+2i)<2
|21 = Z2| 2 |z4] — |Z2]
|2z — 6 + 5i|
[2z - 6 — 4i +4i +5i|
12 (z -3 - 2i) + 9] > [|9i] - 2|z - 3 - 2i| (121 = 22| = |z1| - |22])
219 -2(2)]
> |5|

P=sin®
H=cos 0

al=3
Sp=aytatazt....+ap
=3+ (3+d)+(3+2d)+...+3+(P—1)d

= 3p+qPP-D
2

5n(5n-1)
15n+d——=
Sm _ Ssn _
Sn Sh 3n+ dn(n-1)
2
30n+5nd(5n-1)
6n+nd(n-1)
30n+25n2d—5nd
6n+n2d-nd
putd =6
30n+150% -30n _
6n+6n2 —6n

Ford=6 SS—m is independent of n
n
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+6=9

r\: r\:
11l
© 00

69. (6) 6 j f(t)dt = 3xF(x) - x3

1
6f(x) = 3[xf'(x) + f(x)] —
2y:xd—y +y—x2
dx
dy 2
X—=—X“ =
dx Y
dy 2
X—=—y =X
dx y
dy _y_
dx x
1
IF—eI_;dX—e_énle
X
y.lzjx.—dx+c
X
Y _x+c
X
y = x* +cx
2=1+c, c=1
y =X +X
y=2"+2=6
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