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H=2 x 103, for solenoid H=n i
150 . H  2x10°
n=_—_—__5=1000=>i=—= 3 =2A
15%x10 n 10
(A)
: Net magnetic field at centre is zero
Bl :BZ
L
B,
©

©

EZAAdx

An element is assumed at distance x from center whose width is dx. No. of turns in width b-a =N

N
- No. of turnsis width dx=n = | dx

B Honi HoiN  dx

B T 20-a) x
LoiN b dx poNi b
B=°—j e R 1
2(b-a)% x _ 2(b—a)
D)
_ Ho iy
F= 2Tt
iy
eonls)5) x
27 3r 27
(&)
, tan¢ 450 tan ¢
tan ¢' = = tan 45°= 03 30°
)
¢=tan'| 2

SOLUTIONS
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7. ©

Sol. F=iB/sin®
Fy,=1B (sin 0° =0
Fop = 1B/ sin 90° = IB/

8. (A)
9. (A)
Sol. At poles B,=0
$=90°
10. (A)
Sol. Particle moves undeflected
FNel = 0
qE= qvB
_E
VT B
11. (A)

Sol. ¢, =NBA cos 0°=NBA
¢,=NBA cos t=—NBA

~d¢  2NBA
TTa Tt

12. ©

Sol. Some domains increased which are in the direction of applied field, other decrease

13. B)

Sol. By Right hand thumb rule the field by both the segments are out of the plane is along +ve z axis.
14. B)

15. D)

Sol. tduetoB =B xIxnR
tduetomg=mg xR
mg R=B, I xnR?(for equilibrium)

mg
1= B aR?
16.  (©
B
Sol. J.E-df =_qr2 aB
dt
ds
Ex2 o dB dB
X = X — —_— =
T Tr dt as dt Ve

E=+ve
.. assume direction is right
so q charge move along 3.




17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

R=2rsin0

2mV,
=R= B

sin O

gBR
0" 2msin®

=V

(&)
L will decrease as Bi is diamagnetic
A%

1= X_L will increase

(D)
1=NIAB sin0 :Igﬁ Bsin 90°=§1B42
(D)
L
T=2n MBy;

21
T’:ZNW,M—BH =2T

my
R= B

1
X 12x10°= —mx (10°)?
q 2

24x10° _m
10]2 q

 24x10°x10°
102 x0.2
R=12x10?m
R=12cm




22.

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

I',/’ 1a/2
6 1
@32 -~ 4 Fysind

A 1
1 a2
0 .
ire DA

F,cos0
Total force = (F, + F,)sin0

Holiip a
F=F=—"—-—
b2 2mr 2r

Hollo@
4mr?

=6 x 10* Newton

R A
~ 4n (X* +R?)

B

B 107 x1x0.6x10%x
1
= 6mx10*T

16
_AqQ_ 50x10°(20—18)
At 2

B=p,ni=4nx107x8000x 50 x 10°
=16nx108T

=50 uC/sec

4
M

mrio - 9
2 2m

M= ar’e




26.

Sol.

27.

Sol.

28.

Sol.

29.

Sol.

92 i g2 P

——>
i a

Point P on the extended part of line thus
BP = zero

4

T=MxB
=MB sin 90°
=NinR’B
2nRN=/

2
T:NiTCAmTNzB

tmax =>N=1

ol
1 2mr,

2
_ Hobry

B, 3

32

) 2nmvcos 1
Pitch = —qB eV = Emv

271\ 2meV
= — (cosB=1)
eB
Pitch = 8m’mV

itc =\ o2
32’mvV

Distance from point of divergence = oB?




30. 10

Sol. Magnetic force is in ] direction and electric field is in — ]direction

y

Resultant force =qVB —qE

=q(1.28 x 10°x 8 x 102—-102.4 x 10%)
=0

R=100m

Charge will move only in x direction.
x=Vxt=128x10°x5%x10°=6.4m
Now electric fields is switched off.




31. B)

Sol. aA + bB—— Product
dx a b
—=k|A||B
" [aT (8]
(i) As on doubling concentration of A, rate become four time so a = 2.

1
(i1) On increasing the concentration of B four times, rate become double so b= 3

So, Given equation :

1
2a + Eb —> Product

1d[A]_d[B]
2 dt dt

Cd[A]__d[B]
dt dt

32. ©
Sol. As t,, is constant, hence order of reaction is 1.
0.693
n=Lt,=—
33. B)

Sol.  Letr=(A) (By

r 1
g[l’zj ) Ioga . og 8

x= o2 "log 0012 | (1
I a, 0.024 2

x=3

Iogr—1 log 01
o 0.1 log(1)

y= b)) 0.035j o (1}
'OQ[bJ 9(0_070 9N2

y=0
M. ®
Sol.  NHNO, (aq) ——> N, (g)+2HO (/)
(2303 (V. -V,
Tt Y =V, =0
2303, (70 2303 7
k=2 jog| L2 k="""log—
t g(soj t 03




5. (B)

Sol. In given sequence of reaction

]\ 181k, [c]

dt
36. B
k, x1 .
Sol.  %of B="1" 00 122”00 —76.83%
: k,+k, 12.6x107 +3x10
-5
%OfC=k2><100 3><‘1075 x100 _23.18%
k,+k, 12.6x10™ +3x10
37. (A)
Sol. Zn is a weakest oxidizing agent according to Electrochemical series. So its a strongest reducing Agent.
38. B
Sol. Increase in the concentration of Ag” ion.
39. D)
A:Zn——2Zn"” +2e"

Sol C:2Ag" +2e- ——2Ag

Zn+2Ag" ——2Ag+2Zn*?

Agl’[zn? -2
Q =[ ]E ]= 10 2=6.40x10'3
[Ag+] [zn] (1.25)

40. B
Sol. E°., ofZn>E°  of Fe
41. ©

1.81x10% 1
Sol. = x2

6.02x10%®  At. mass

reaction Mn*>— Mn

nf=2

. | 2x6028x10° _

Lmass= 102
2. ®

Sol. Volume: 10 x 10x 10?=1 cm’
mass of Cu=8.94 g

8.94

mole of Cu= ﬁ

8.94
Charge= 635 x 2x 96500

=27172C




43.

Sol.

44.

Sol.

45.

Sol.

46.

Sol.

47.

Sol.

©

At Cathode

H,O+4e — 4H,+40H

At anode

2H 0 —4H'+ 0, +4e

Thus at cathode we will get H,
whereas at

anode we will get O,.

©

L is for strong electrolyte and II for weak electrolyte.

(A)

Let us suppose K, & K, are speci fic conductance of solution A & B respectively.
Cell constant is 'y’

We know that

specific conductance = conductance X cell constant

For (A),K, =1/40 xy

For (B), K,=1/70 xy

When equal volume of solution A & B are mixed then volume becomes double then

. . K, +K,
specific conductance of mixture = >
.-.ﬁzlx &l L_;_i :ly

2 R 240 70| R
MMy _y
"2/280] R
rR= 2292 _ 5090
(A)
By Kohlrausch's law

A°NaBr = 1°NaCl + 1°KBr — A°KCl
=126+152-150
=128 S cm?mol’!

©
Cell is completely discharged, so E

°

=0

cell
Zn|Zn** (IM)||Cu® (IM)|Cu

Cell reaction
Zn+Cu®* = Zn*" +Cu

K _ |:Zn2+]
eq |:Cu2+]
We know
B . 0.0591 log K

cell — eq
n

. 0.02591 logk

=E

cell

1.10=E

cell

= [cu] —A 08 0591
- antilog37.3

AK, =107

10



48. (A)
Sol. According to Debye-Huckel theory, for strong electrolyte like NaCl, A.=4,~/C

49. D)
Sol. B,H,+30, » B,03+3H,0
1mol 3 mol

3mol O, is required for burring 1 mol B,H,

Electrolysis

1
H,0 s 1, 40,

(n;of O,=4)

Equivalent of O,
n,of O,

[100xtm}xl_

96500 | 4
_ 3x96500
100x 3600

=mol of O, =3

hr=3.2 hr.

50. (D)

Sol. %[SOJWOg/min :%mol/min:t%mol/min

-1 d d 1d
5 gil50:1=5;[0:.]= 5580 ]

51. 2

M+2 H+ 2
o maera- bR
H,

0.092=0.151— 0.059

log 10*
X=2
52. 2

Sol. 2A+B —C

Unit ofk =L mol! s
So order of reaction = 2.

53. 8

1
Sol. Az(g)—>B(g)+EC(g)
t=0 100mm 0 0

X
t=5min (100—x) x Py

X
Total pressure= 100 —x + x + 5 120

(x=40)
then Rate of disappearance of A,
_ d|:A2:| _ ﬂ =8

dt 5

11



54.
Sol.

55.
Sol.

56.

Sol.

57.
Sol.

58.

Sol.

59.

Sol.

60.

Sol.

3
Since to deposit 1 mole of aluminium 3 coulomb of electricity is required, as the valency of silver is +1 so 3 mole of
silver will be deposited by 3 coulomb of electricity.

391

Aéncoon = Mict T Aencoona ~ Miac
=426+91-126

=517-126=391 Q' cm*mol

0.29

2. 1

4 =ﬂlog—1 =0.29/k
1-=

4

2
NO(g) +Br,(g) e NOBEr, (g)

NOBr,(g) + NO(g) —— 2NOBr(g)

Rate of reaction(r) = k[NOBr, ] [NO]

where [NOBr2] =k [NO] [Br2]
r=k.k.[NO][Br,] [NO]

r=Kk'[NOJ*[Br,]

The order of the reaction with respect to NO =2

20

In absence o catalyst

Energy

In presence of catalyst

Reaction coordinate ~—m—m—o——>
So AH reaction=E_-E_=80-100=-20

0.25
X
For a zero order rate constant k = T (D)
Where x = amount decomposed
k = zero order rate constant
for a zero order Reaction

L

PR
2

Since [A,]=2M, '

k=1

. From equation (1)

=1h

1
2

4
By By By Esy
k, =AerT =k =AeRT = 2 =¢ KT
1
k, E,—E, 10x1000 100
:>10ng 1 2 — =— =4
k, RT 83x300 25

12



61.

Sol.

62.

Sol.

63.

Sol.

64.

Sol.

MATHEMATICS
B)

2 .- s

X sm(loge /COSJ
lim T
X300 . log, ,[cos—
log, cos— X

Ioge {1 +(cos - 1 }

= —23inzi =
wr 2 (cos - 1} ( ZXJ

©

This problem requires a geometrical argument :

Method.1 Bysimilar triangles, -0 = X=% ~ %)t theretore 2 = &
ethod.1 By similar triangles, 6 " 0_a 3 °an therefore ox) 3"

fx

lim —2_ im slope of f 6

f(x)
Method.2 lim

Sag(x) 22 %) T o slopeof g 3 =2
—a
©
£ 1/x
Jim{ L0+ %)
0| £(1)
1/x

_ lim{ 14 SO =D

xo20 £(1)

i FOHD=F(1)
=ex'3?> xf(1)

L A
= f0 ()

£'(1) . fd+x)-f@ .
= ¥ { llm—( )~ ) =f (l)}

€ —0 X
— e6/3 — eZ
A)
im ae”* —bcos2x +ce 2 —xsinx
x—0 X sin X

2 2 4 2
[1+2X+<2x>+ _____ Jb[wﬂm _____ H12<2> _____ ]
2! 2! 4] 2! )

lim -
x—0 X2
= a-b+tc=0 ... €))]
2a-2¢=0 )
2a+2b+2¢=2 ... 3)

= a=candb=2a
= at2ata=1 = a=1/4=c
1

b=—
2

3.1 1 3t2—t+1
=t —t+ =
O=gt-4t" 373

13



65. (A)
Sol. Using L-Hospital’s rule, we get
X a X _ a-1
1 fim & Xy 8 loge aax
xoa x* —g® x4 x* +qa°%log, a

_a%log,a-a.a®! log, a-1 )
a®+alog,a  log,a+1 ®

Now (i) is satisfied only when 4 =1,

-1

66. B)
Sol. Aliter : Apply L-Hospital’s rule,

67. ©
Sol.  f(x)=2x[a,+2ax’+....+nax"?]=0
= x =0 which is the point of local minima

68. (D)
. (f(x)*)-9

Sol. ém% =0 ; éiﬂg[(f(x))Q -9]=0 ; fm fix)=3

69. (A

Sol. I f(x)>0=f(x)>1
f'‘x)+21fx)>0 xeR
= x)+21e*f(x)>0 v xeR
:>i(f(x)e2‘*)>0 v xeR
dx

= g(x) is an increasing function

70. ©
Sol. lim )<(1+acos;<)—bsinx:1
x—0 X

(1+a—b)+x{%—%}+x‘{%—%}+m )
= lim - _ : : Z] e (1)

x—0 x2

If 1+a-b#0,then LH.S. - « as x —» 0 while R.H.S. =1, therefore { + g —p = 0.

2 b a 4| Q b
. 3o s
Now from (i), ., 3t 2! ’ ’ -1

2

x—0 X

b a 1 )
35_2_!: :>b_3":6.Solvmg l+a—-b=0and b-3a=6, weget a=-5/2,b=-3/2.

71. (A)
Sol. Doubtful points are x =n, n €l

. 2x —1 2n -1
L'H'L:JLT- [x]cos( 5 jrc=(n—l)cos( jrc=0

2
. 2n -1 2n—1
RHL.= lim [x]cos | —— |n =ncos| —5— |n=0
X—>n 2 2
f(n)=0

Hence continuous

14



72. (©)

xz X3 x"
Sol. y:1+x+2—!+§+....+n!
dy X2 xn—l
= =0+1+x+—+... +—
=dx Y (n—1)!
dy x" x2 x" dy x"
——+—=l+x+—+.+ ——=y-
ST N =dc C nl
73. D)
Sol. y=asinx + bcosx

Differentiating with respect to x, we get

ﬂ =acosx —bsin x
dx
2
Now (ﬂj = (acos x — bsin x)?
dx

= a? cos® x + b? sin? x — 2ab sin x cos x
and y2 = (asin x + b cos x)?

2 .2 2 2 .
=a“sin“ x + b cos” x + 2ab sin x cos x

2
So, (%) + 2 = a?(sin? x + cos? x) + b (sin? x + cos? x)
X

2
d
Hence (_yj +v% = (a® + b®) = constant.

dx
4. @B
Sol.  f(0)=0and ;) )
RHL.= lim(0+he " = lim ezh/h _0

11

L.H.L.= lim(0 —h)e_[h hj =0; .. f(x) is continuous.
h—0

0+ h)e{HJ - he_[HJ
m

Rf'(x) = }LO - =0
_[l_l) _[L,l)
h h h' h
LF/(x) = }]ir% (0-h)e —he 1

-h
= Lf'(x) = Rf'(x). is not differentiable at

75. (A)
2x
Sol. y:e_ﬂzﬂogy:2x+logcosx—logx—logsinx
X sin x
lﬂzer[—smxj_l_cosx
v dx cos X x sinx
dy o 2 1 1 cot? x
——=e”"| —cotx ————-cotx—
= dx X x  x? X
er
=— [(2x —1) cot x — x cosec®x] .
x

15



76. (O
Sol.  We are given that xe® =y +sin® x
When x -0, weget y=0

Differentiating both sides with respect to x, we get

e¥ +xexy[xﬂ+y} :ﬂ+251nxcosx
dx dx

d
Putting x =0,y =0, we get &y=1.
77. B)
Sol. y=x* """ =y=x" =logy =ylog x
. Cdy
Therefore, on differentiating dx  x(1—ylogx) "

78. D)

n-1
d n-1

W[X +nx" log x]

Sol. I, =
I=n=-D4nl,_;=1I,-nl,_; =(n-1)!.
79. (O
4 3
Sol. Here V= 37 and S = 4,2

dV _, ,dr_dr_ 40 _ 5

g T & T dt 4m® 32x
L9 g dr g8k _10
dt dt 327
8. (©

,

Since g(x) = [x] is always discontinuous at all integral values of points. Hence f(x) is discontinuous for all

Sol. f(x) = [x]cos [Zx

integral points.

81. 5

Sol. dy_ﬂ_12t3 _t

ﬁ_i[%j_ﬂ(l)ﬂ_ﬂ A
dy?> dyldy) dtit)dy > 1288 12°
1
12t°
So[1}n is constant =>n=>5

—

16



82.

Sol.

83.

Sol.

84.

Sol.

4
1 , x=0
0 , 0 <x <1/2
-1, 1/2<x<1

fix)= 5-4x , 1<x<5/4
4x -5 , 5/4<x<?2
6 , xX=2

-

172 1' 54 2

O\\_;I\Jb.)bmm
t +——t

f(x) is discontinous atx =0, 1/2, 1,2 in [0, 2]

o

1 1 1

PRI

using sandwitch theorem

1 1
Vvn? +2n n

adding all these inequilities
1 1 1 2n

1
+ + F oo, e
2 dn?241 Jn242 n? +2n < n

Taking both side (1M

I/\

1 1 1
M | ——=F ———=F———=F e —|=
n— (\/ vn? +1 \/n +2 \/n2+2nj 2

d i =2cm/sec

17



85.

Sol.

86.

Sol.

87.

Sol.

dA 1 7h* ) h(14h dh dA 1

— = =1+ —|+=]| — || — . — =] =x8+3x
dt 2 36 ) 2\ 36 dt ’ dt 2

(At, t=7/2 sec, change in y -co-ordinate = 7 hence, pt. C has

y-co-ordinate = 8 and x- co-ordinate=6 att=7/2 sec.) =(4+7) x 7 x2

1-cosh /n (cosh)
4h*  /n [1+4h?]

s .
f3)-im
4h?

im_2 sin’h/2 /m(1-2sin’h/2) 2sin*h/2
T h016x16\ h?/2 ) /n (1+4h?)"

2sin*h/2 h?/2

1 1
=57 -1 LD =5

= aB=64 =26 43,82 64!

)

xsin[%}+sin

lim f(x) = lim x?e®* ) =1
X—

x—->1
flh)=1
X'T;‘ f(x) = L'm asgn (x+1)cos2(x—1) +bx’=a.1.1+b

for continuitya+b=1

- —2h
(1=h*e™ ~1 _ jim2e® +he ™ +£ © ‘1J
h

LHD (x=1) s lim >0 h

=2+0+2=4

2
RHD (x = 1 is LiL}gasgn(2+h)c032h+b(1+h) -1_ i

14><6j 6
X

36 (7/2)

— 2
= cm?/sec
7

.mac3032h+b+bh2 +2bh—(a+Db)

h h—0

_ |ma(%j+bh+2b “9b

h—0

f(x) is differentiableatx =1 if 2b=4

18



88.

Sol.

89.

Sol.

90.

Sol.

39
xy=18
3 3 (3x 18
. — (x—=1 -= =18+~ —+—
Area of printed space ( ) (y 2} 2 (2 X
="
x-1
Figure
_ 3x 18
Maximum when — = —
2 X

f(x) =[x sin 7x]

graph of f(x) is as shown in the figure
f(x):

A1

_ 1_22x
f(x)=sin(cos 1[@}} atx=1; 22x=4

2
for sin (COS_1 [1 Xz D
1+ X

T T
iy=p 0e|—=,—
Let tan'x =0, ( > 2}

sin(cos'cos20) = sin260

if x>1 = E>(9 >E
2 4
7:>2(9>E
2
— sinBeosd - 2tan6
— ~SINPeosy = 1+tan?0
B 2X
14 X2
2.2%
Hence,f(x)=m
(1+22*)(2.2*|n2)—22*-2-|n2-2-2*
.'.f'(x)z
(1+2>)
._.f1(1)=20In2—32|n2=_2|n2
25 25
So,a=25,b=12= |a2-b2|=252-122
=625 - 144
=481

)

19



