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SOLUTIONS

1. ©
Sol. Cathode rays
2. ©
BoR’®
Sol. = ®
2
~0.1x(2mx20)(0.1)°
2
=207 x 107 volt
3. B)
Sol. A <A, <A
4. (A)

2

& -ula)
Rate= at =LI dt

Att=0,I=0
.. Rate=0

1
1. = —LI
So U 5

dl
Att=oo,I=1I but i 0, therefore, rate =0

5. B)
27r
Sol. T=—
v
rocn’ " r
\'% —— —_ 3/2

veel/n|  f LT
6. (A)
Sol. QV because induced electric field so generated is non conservative i.e. @E dl=V.
7. D)
8. B)

Sol. ¢, =BA cos0°=BA
¢, =B(0) cos0=0

dd BA
9T R TR
9. )

4
i=0.5t
5=0.5t
t=10sec




11.
Sol. gzne taken by laser beam to move through a distance 90cm is
to 90 _ 90cm
¢ 3x10"cm/s
The energy contained in 90cm length of laser beam is
U=Pt=(10mW) x (3 x 10”%s)
=(10 x 107Js) x (3 x 107%)

=3x107°s

=30x 10"
1. D
Sol.  Si o->_R_2_2
ol. II'ICE,COS—Z—IZ—IO—5

(cosB can never be greater than 1)
Also, Ix . >Ix, = X.>X

Current will be leading
In a LCR circuit

V=y(V, - V,.)? =J(6-12)* +8

V =10 ; which is less than voltage drop across capacitor .

13. (A)
lav
Sol. g =H207
polav
and &= 2n(x +a)
Snel = 81 - 82
Cpolav |11
T oon X X+a
pola’v
T 2mx(x+a)
14. (D)
\%
Sol.  i,=—,

= /42 +(1000x3x10%)2 =50
4
=3
i,=0.8A
15. D)
16. (A)
Sol. From Kirchoff’s current law,

i,=1,+1,=3 sin ot + 4 sin (ot +90°)

= 3 +4 +2(3)(4)c0s90° sin(wt+ ¢)

45sin 90°

4
WhETE N 0 3 cosor” 3

-1, = 5sin(wt+53°)




17.  (A)

18.
Sol.

t(sec)

V is proportional to time.
19. ©

20. B)
Sol. P=V_ 1 cosd

V.. R

p=vy_—m —

ms Z Z
V2

- Zm;R

Z= JR? +(Lo)* =+/(50) +(0.2x250)°

= {2500+ (50)* =502
200 50 1
=|—F=| X T F/=x——F=
V2 ) 7 5042 T 5042
=200 watt

21. 4
Sol. s e

oo 2
- B_[ e

a2 (Bt
__7 5
d 2
e=— dt -r
Put values

x=4




22. 4

Sol. EMF=

2
do _ na’uym | lcos 2ot
dt 2b R -

23. 0

Sol. z=Xx+y{itolL{i
=x+ i (y+ L) for power factor to be
oneytoL=0=y=-10

AN A - B

X’ 5
Impedance of box=5-10{

cosp= \/7+5 \/7 =0.447

4. 12
do
Sol.  EMF=—_" =(B,-B)/v
EMppy | R b ) wifv
“\2na 2n(a+()) " 2naa+ o)
Put values x=12
5. 6
Sol. Z=R-JxC
Z=4-3]
Z=5/tan (_Tj 5 /37
_ Vysinot
-z

Vo . 3
I= 7sm((ot+¢)wheretan¢= Z:>¢=37°

<

phase difference between

IandI =37°
26. 3
Sol. I(Torque of elementary force) = Torque of net force.
Molo IJ'XdX “F, % - Bolo (bj <
2n a
_ b-a
= X~ Inb/a)
2
= X7 n3




27.

Sol.

28.

Sol.

29.

Sol.

30.

Sol.

8
At resonance reactance = 0
1= v_ ﬂ _ ] A
TR 120 2°MP
V, =IxX =IxoL
Vi
L=—— ... i
Io M
1
@~ JLC
1
C Lm02 .......... (i1)
Calculate L & C from (1) & (2) current will lag the applied voltage by 45°
ol — L
if tan45° =__ ®oc
R
Solvefor® =8 x 10°rad/sec
4
T=MxB
=MB sin 90°
=NinR2B
2nRN= ¢
N
~ 27N
2
1:=Ni7tm B
Tmax = N = 1
=t=B
[N=4]
2
I
Ic
INel = IL B Ic
=0.8-0.6
=0.2 Amp.

1
Instantaneous flux
=ma’ B cos 0° + 7tb? B cos 180°
=mn(a’-b*)B
¢=mn(a’~b*) B,sin ot
d¢

T

i=—
R
242
_ m(a” —b”")Bymwcos ot

R
R=px2mn(atb)

1
i =—(@-b)Byo =
i 26( )Bg 1 Amp

ma:




CHEMISTRY

31.

Sol.

32.

Sol.

33.

Sol.

34.

Sol.

3s.

Sol.

36.

Sol.

37.

Sol.

38.

Sol.

39.

Sol.

D)
4 KCN.Fe(CN), is complex salt & it exists as K [Fe(CN),].

©

It will give the test of SOi‘ ion in aqueous solution because it is ionizable part which complex will prduce. Complex

exits as [Cu(NH,),]"* and SO2~ ions.

©
An ambidentate ligand can donate lone pair of electrons from two atoms but in a complex only one of them donate
lone pair of electrons. e.g. — CN and — NC.

(A)
Double salts are generally made up of two or more salts, when disolve in water breaks into individual ions, by
lossing their identity.

(A)
Fajan rule
Acidic strength o polarising power
7+ 6+ +5
> >
CLO, SO, PO,

+6 5+ +4
> >
SO, N,O, CO,

ALO,>MgO>Na,0

D)

Greater the no. of ions, more will be electrical conductance.
Equivalent Conductance

(H229 [Pt(NH,),CL,]CI,

2)97 [Pt(NH,)3CL]Cl

(3)404 [Pt(NH,),CI]CI,

(4)523 [Pt(NH,)CI,

©

[Fe(CN) " & [Fe(CN) "

Fe(Ill) — 3d°Fe(ll) —» 3d°

Since both have strong field ligand therefore electron will pair up on the account of this they have d’sp* hybridization.
[Fe(CN),J* contain one unpaired electron [Fe(CN)]* do not contain unpaired electron thus it will be diamagnetic
same structure but different magnetic character.

B)

If A, islower than pairing energy pairing will not take place & system will have t% geg' .

©
[CI‘F6 ]4— Weak field ligand CI‘(H) d4

=4 unpaired electron

[MHF6 ]4— Weak field ligand MH(H) dS
=5 unpaired electron
[CI‘(CN)F6 ]4— Strong field ligand CI‘(H) d4

=2 unpaired electron

[MH(CN)F6 ]4— Strong field ligand MH(H) dS

= 1 unpaired electron




40.

Sol.

41.

Sol.

42.

Sol.

43.

Sol.

44.

Sol.

45.

Sol.

46.

Sol.

47.

Sol.

48.

Sol.

49.

Sol.

50.

Sol.

(A)
In this no. of unpaired electron is 2 therefore magnetic moment will be \/ n(n+2)= \/2 (2+2)= J8 BM.

B)

Yen

Because in this compound there is no plane of symmetry it will show optical isomerism.

Wtz >

B)

Mo is catalytic promoter & it improves catalytic properties of catalyst.

D)

Cu, Ag, Au, are coinage metals, used in coin in older days.

(A)

Mn?* acts as auto catalyst. Initially its amount is low & hence decolourisation is slow but later on it becomes fast.

B
AuCl,+ SnCl, — SnCl, + Au

Colloidal solution
(Purple of cassius)

©

Conceptual

©

Due to attained noble gas configuration of xenon cerium show +4 oxidation state.

B)

At very low temperature N, doesn’t react; but at high temperature NO, gas is formed.
2N, +20,—2NO,
Exothermic process at high temperature.

(A)

NH,NO, ——>N,0+2H,0
A B C

N,O+P, — PO, +N,
white Dehydrating agent

B)
CHCI, + AgNO, — No ppt.

used as anaesthetic

CHCL, +0, - H,0+CO, +Cl,

X y z




5. %
Sol.  C+20,-52C0O+CO,

1 mole
1 Wco WCOz
X—=—0 4 72
12 28 44
W WCO
CO + 2
28 44
52. 7
Sol. Actinides show +7 maximum oxidation state.
53. 4

Sol. [Co(NH,)]Cl, — [Co(NH,)J** +3CIl" =4 ions.

54. 3
4+
/OH
ol |H:0) Cr \Cr (H,0),
ol. \OH/

Oxidation state of Cris + 3.

55. 5

Sol. Its EAN rule follows
36=26-0+2x10=2x
x=5
So 5 CO groups should be attached.

56. 5

Sol. Fe(CO)x follows EAN rule
36=26—-0+2x 10=2x
x=5

57. 35
Sol. EAN=26+1+8=35.

58. 2
Sol. Let the oxidation number of Fe = x

4+ x+ (D) x5+=1)=0

x=+2
59. 15
Sol. Theoretically no. of geometrical isomers for octahedral complex [mabedef] are 15.
60. 18
Sol. 100% — 24 carat

1% = ﬁ

100
24

75%=——xT75=18
100




MATHEMATICS

6. (A

dx =

Sol. _ j SEC X COS ecX j dx

2 cot X —sec X cos ecx 2cos’ x —1

1
=jsechdx =3 /n|sec 2x +tan 2x |+ C

62. (O

4
log x?
Sol. .!

dx
logx* +log(x* —12x +36)

2 j- logx ) .
~ 25 logx +log(6 —x) (D)

i Iog(6—x) d IDf d —bf a+b—x)dx ..
I= Jz‘log(G—x)+Iogx X ! (x) X_!: ( M (i)
Equation (i) & (ii) gives

"ilogx +log(6 - X)dx
21= > logx +10g(6 — X)

4
= jdX =2
2
Hencel=1
63. B)
3x—-4

3x+4 -
3x—4=3xt+4t

Sol.

4t+4
3(1-1)

X=

4t+4
flt)= 3(1-1) +2

4x+4 Ax—1)+8
f)=30-%) 727 T30-x)

+2

4 8 2 3
f0=2-3 -3 73 3x-1

jf(x)dx = zx— §ln|x—l|+c
3 3

64. (B

Sol. Let lnx =t>
x= " =>dx=¢".2tdt

2 ) 2 2 2
2.[1 e .dt = L t(2te’ )dt

= (te" Z_J‘zetldtZZC“—e—a
(te ) 1

10



65. (B

Sol. Put tan™! (sec X +cosx) =t

1
1+(secx +cosx)

7 (sec xtan x —sin x) dx =dt

cos’ x .
sin X ] dx=dt
cos’ x + (14 cos” x)* cos’ x

(1-cos”x)

cos’ x dx = dt
cos® x+1+cos* x +2cos’? x

cos’ x sin X

sin® x

dx =dt
cos* x+3cos” x+1

dt
I= J-T =log|t|+c

= log |tan”! (sec X + cos x)| + ¢

66. ©
1 -1
tan X
Sol. Iz=j . dx  x =tan@
0
I 7'['/[4 29 de_ln& de_ll
=h= . sin20 29 sinx 7!
Il
=7 =2
2
67. (A)
Sol.  Witha= S sinas | —
ol. itha=tan™ |5 ,slno= 13 and cos a = 3

J- dx —j dx
12sinx +5cosx  ° 13sin(x+a)

1 Lx+a
1 Esec 2
— | =—=—dx
=13 X+ o
tan

log +c

x 1. 5
— tan| —+—tan —
13 2 2 12

68. D)
Sol. Integrating by parts, the given integral is equal to

6 8 x 1
xtan*‘\/\/;—ll ,!‘\/;4\/;de

3 2
16 1% 4t(1+t%)
ENRrT R CURaey

0

qu'_‘

67: — (\/§+\/§) = %n—2\/§

11



6. (O

1-cos4x ) 1
— J dx=—j(1+cosz4x—20034x) dx

1 1
.4 4 o 4 o
Sol. jsm X cos'x dx = 16 jsm 2x dx= 16 I[ 64

1 g 1 ax d 1 [1+cosBx
= ga | 9x-gpfeosdx dx+ gy 2 X

X sin4x 1 X 1 sin8x

64 128 64 "2 128 8

3 1 sin8x

=128 X 128 "™ 1288

+C

1 . sin8x
— —— | 3x—-sin4x +
128{ 8 }*C

70. (A

T

Sol. 1= log(l+cosx)dx
0

Il
O ==y

log (2 cos? %) dx

Il
O =y a

r X
log2dx + j log cos? > dx
0

r X
=Tclog2+2j log cos 3 dx
0

n/2

=nlog2+4 j log cos x dx

0

n/2

=nlog2+4 j log cos (/2 —x) dx

0

n/2

=mnlog2+4 j log sin x dx

0
=mnlog2+4k
71. ©

sin X +cos X
=

\/7' dx
cosXxsinx

Put sin x —cos X =t, so that (sin x + cos x) dx =dtand 1 — 2 sin x cos x = t?

Sol.

dt
1= jﬁ=\/§ sin”! (1) +C

= /2 sin”! (sinx—cosx)+ C

12



72. (©)

sinx

Sol.  f(x)=

is a decreasing function and

sin x

>0 for all x in (0, )

Since sin x <x < tan X

sin(sinx) sinx  sin(tanx) i I
; > > for — <x< —
sin x X tan x 6 3
S L>1 >

73. B)
x2dx

Sol. Write I = J 3 m and 1 —x*=t% so that —3x?dx =2t dt and

(—2/3)tdt 2 dt
S e
(1-t7)t 3 91-t

2(1
—Ezlog

VI-x7 +1

T |t
1-x° -1

1-t

1+t C

+C =3log

74. (A)
Sol. We can write
=1, +1+1,

2
wherel = j| X+1] dx etc.
-3

Put x + 1 =t, so that

I- j[|t|dt _ i(—t)dtJr jt dt
-2 -2 0

9

Similarly, [, =1, = 3
Thus, 1= L
us, 1=~

75. B)
Sol. Put 1 +x3 =12, 3x?> dx =2t dt, so that

3
- 28
1= | —tdi= 5| 3T

N-R N

2
(1+20)2 =3 (1+20) 2+ C

13



76.  (B)

sin”' (x sinar)

1 1
J- dx
Sol. 0 \/1—(x sina)’ { sin o }

0

sin”'(sina)-0 m-a

sin o sin o

(- for = < o< = sin! sin o= 71— a1)
< for 7 << —sintsino=n-a
T—-a o - T—-a
== (For given interval ———= [ )
sino sina.  |sina
77. ©
1 1-x
Sol. I=|— > dx
X Vl-x

I dx I dx
B xx/l—x2 - \/l—x2
) 1
In the first integral, put x = e so that

J(—l/tz)dt
=" 1

: J‘ dt

—sin'x =-— —sin™'x
e 21
=—log|t+.4/t2_1 |-sin'x+C

1 VI-x°
=—log ;+ < |—sin?'x+C =log[x|-log|l+j_x2 [-sin'x+C

78, (A)

X+7

Sol.  gx+m)= j cos*(t)dt

0

X+7

cos*(t)dt + j cos* tdt ..(3)

S C— %

S C— %

4 4 L .
cos” tdt 4 j cos” tdt (- cost is periodic function)
0

=g(x)+g(m)

14



79. (A

1
Sol. Putt=5(x—a+x—[3)

=X— %((x-k B), so that
(x—oc)(B—x)=[t+%(0€+l3)—a}

[B—%(MB)—t}

1
=, (B-ay-¢
2t 2x—o—f
s I=sin™ B_—a +C=sin™ B_—a +C
80. B)
Sol. We can write
=1 +1,

ro2x
where [ = jmdx 0

t xsinx
and [ = j—
27 ¢ 1+cos’x

_ 4.? (m—x)sin(n — x)

o 1+ (cos(n—x))*

t cosec’x
27tj dx
, Cosec 2X +cot’ x

jﬁcoseczx dx
+ 1+2cot’ x

21
ftan (ﬁ cot x)}

81. 5

Sol. cos® x + sin’x = (cos X + sin x) [cos* X —cos’x sin X + cos? X sin X —¢os X sin’® X + sin*X]
= (cos X + sin x) [(cos*x + sin®x)*— cos’ X sin’ X — €os X sin X (cos? X + sin?x)]
= (cos x + sin x) (1 —cos x sin X — cos® X sin’x)
s I=

sin X + cos X
J. dx

1+2sin x cos x) (I — cos x sin x — cos> x sin” x
(

Put sin x —cos x =t, so that (cos x + sin x) dx =dt, and t*=1 -2 sin x cos x

15



Thus

J' dt
2

1= @-t)|1- U=l Ly
( t){l SRS 1)}

J' dt
4l o) -t
=4

1 1 1 1 1 1 1
+ +
f{z_tz 25 245 5 2 z%zﬁﬁ“z}dt
V2 +t

1 1 |5”4+t 1 2 t
= /2 log K mwlogbm_trr 2445 53ﬁtan*l SIT +C

where t = sin X — cos X

82. 16

Sol. I " dx:f(Xz)T=f(l6)—f(1)
1

=k=16
83. 12
3x+2
Sol. fix) = jﬁdx putx—9=12
ZQI(29+3t2)dt

fx)=2(29 Jx—9 +(x—9)2)+C
£(10)=60 = Cc=0

f(x)=2(29+(x—-9)"?)
f(13)=132 = sum of digits =6
2(sum of digits) = 12

84. 158

1 1

Sol.  fix)=x+Ax+hx whered = | 2f(@)dz 3 = [Z'f(2)dz

0 0

on solving for A, we have 9A, —4X, =4 ....(1)
and for A, we have 15X, —4A =5 ....(ii)

fomDand(iy 2= -2 3 =L
om (i) and (ii) 1190 119
. 80xF 6L
f=x+ 179 " 119
_80)(2 +ﬂx
=119 119

f(10)=157.98 ~ 158

16



85. 10

Sol. 1= dx Put x=2tan 6 =dx =2 sec’> 0 dO

XG

jm

2sec6.2sec’0 d® 1 ;cos*6 do
- -] _ 1o’ o

2°tan® 0 24 sin® 0

1 ¢[1-sin*6
=5 sin® 0 cos 6.dO put sin®=t = cos 0.dO =dt
Al g At ], _1(5sint0-3
el IE® 36 3¢ 55 TC T 16 | 15sinc0 ) €

X _ X
buttan9=5 So sm9=m
5x? ~

1 x> +4 (2x2—12) (x2+4)3/2
- — 15x° +C=i 5 +C=i

16 m 16 15x 120

86. 7

n/4 n/4
Sol. IO (c0520)>'2 cos0do =J' - -2sin’ 0 coso do

Put sin6 =t

(1-2t%)3"2dt

- I]/ﬁ

again put./2t =sinz

87. 2

3 .
snx XCOS® X — sinx

Sol. j © cos® x

dx=jes"‘x(xcosx—tanxsecx) dx =

jes"‘x. xcosx dx — jes"‘x tan x sec xdx
(by parts integration)

= xe"™ — j1 . e"™dx—[e"™ secx — jes‘"x cosx.sec xdx] +C

= e"™(x-secx)+C .. f(x)=x —secx
=T
3 3
88. 2
Sol. Putting x =a sin 0
I_’”z 0” cos® 050
3 P —a’sin?0
2
n/2 (1_(:2J
[ 1.\ a)
=a’ y|a’ ¢’ —a’sin’0 | do

17



sec’ 630
c’sec’0—a’tan’ 0

n/2

s
=@
2 0

T “ dt
=5 +(@— ) .([ m(tan9=t)

e’ —a’

T a4
2 2c
=>A=2
89. 16
1+ 2cosx cos X(CosX + 2) + sin® x
. = dx
Sol.  g(0)= J'(cosx+2) ’ glx -[ (cosx +2)?
Icosx 1 dx+I sin’ x dx
gx)= "(cosx +2) (cosx + 2)2
. .2
— —.sinx J‘—Lnx)z.sinxdx+jLX2dx
(cosx +2) (cosx +2) (cosx +2)
sinx
gx)= (cosx+2)
g(0)=0 = C=0
__sinx
8= Cosx + 2
g x).a 32¢g Tl-16
2) 2 2
90. 3

n/2

Sol.  Letl = | x"sinxdx
0

Integrate by parts and choose sin x as the second function.

n/2

1=0+n j x"" cosx dx

0
Again integrating by parts, we get

- n-1
I =n 5] ™ (n-DI

R.H.S. contain 7 .". putn =3

2 n/2
T 3n* :
I,=3 (Ej -3.21 = T_6 j x sin x dx

0

3
= 2 (m*—8) which is true.

Hence,n =3.

18



