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HINTS & SOLUTIONS

PHYSICS 4. *
T

1. Velocity of light ¢ = ! T 5
VHo €0 1 m/s
So dimension of given expression is equal to ;ﬁ
velocity = [LT ] l 940 g
2. 60g
For (man + lift)
© ® T — (60 + 940) g = (60 + 940) x 1
T = (60 +940)(10 + 1) = 11000 N
5. P= F.V=FVcosd
Power will be maximum when velocity and cosf
will be maximum.
Moment of inertia about an axis passing through
one end = [, + md? 6. 0=2t -6t
do
2 2 = — =6t"— 12t
L ML ®
—10+M[— =+ dt
2 4 do
o=—=12t—12
dt
3. v=2gh = +2x10x20 =20 m/sec t=la
Torque will be zero when a is zero
so oa=12t-12=0
t=1 sec
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If particle move in a circular path with constant
speed, the acceleration of the particle is
centripetal acceleration

2
aC:mzR: 2—n R
T

2 2

C:4TCR: 47 x5%10°2
T? (0.27)2

a, = 5 m/sec’

Impulse = mv, — mv;
=-mv —mv =-2mv

VI = VoI
Vi _ O
Va n

Photon —

@ TTWAS
Photon

P

Feox = ((11_t =0 = dP =0 = P = constant

f)1 - f)f
0= Py, + Pp,

- - h hv

Py |=Pp = = = —
| Nu | | Ph | Py c

p2
Recoil K.E. of nucleus K.Ey, = —
Nu

2 2.2
K By — (hv/c)” _ h7v
M 2Mc?

Potential energy will increase when work is done
by the system against a conservative force.

Average acceleration
5 Y-V _ 40j-30i

e t 10
- 40? +30° 5
Ay = 10 =5 m/sec
Maximum Range
2 2
Ry = —— = Q9" _ 4
g 10

Work done = area between force v/s displacement
curve and displacement axis

:(2X4)+¥:13J
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z
¢net = _q
€o

-+ Net flux does not depend on size of Gaussian
surface
= Flux remains unchanged.

kq kg kq kq

L L 5L 5L

U=1ev?
2
_1[sA v?2
20 d
1 VA
= —(gg Ad)| — | = —¢, E°Ad
Lo aaf Y- L,
v p=IR
36 =1%(9)
319:2A

-+ In parallel T o 1
R

L_6 2_6
I, 9 s O
16:3A

= I=2+3=5A
= V0 =IR = (5)(2) = 10 volt

1= E
R+r
E
2= — !
24r &
E
05= .2
9+r @
(1) divided by (2)
_ 9+r
2+r

8+4r=9+ror3r=1

1
Tr=—Q
3

At neutral temperature
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From F =1(/xB)

Diamagnetic will be feebly repelled Paramagnetic
will be feebly attracted Ferromagnetic will be
strongly attracted.

A

¢ =ExB or (direction of propagation of waves
is ExB )
B will not apply force E field will apply a force

opposite to velocity of the electron hence speed
will decrease.

e: _@

dt
L B2
™ 1/eC

:(L
tan b= — = 1’ = 45°
o= ¢

_ AQ _ 80x1000
T 273

dsS ~ 293 cal/K

In isothermal expansion work done against
surrounding is negative but work done by gas is
positive.

AW =+1507]

dUu=0

From F.L.O.T.

AQ =AW +dU

AQ=+15017

heat is +ve it means heat absorb by gas

Motion start from extreme position and for small
displacement it is SHM y = Acos(wt+¢)
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Y, = asin(ot + kx + 0.57)
Y, = asin(ot + kx + 7/2)

Phase difference = g —0.57 =1 radian

Any function which is converted into single
y = Asin(ot + ¢) or y = Acos(ot + ¢) is
considered SHM.

Frequency is same in both medium

n =1

Vi VW2

Mooy
Ay _V_2_35£ =10
A \7 350

Focal length of the lens

sl )1
f 20 -20 20
f=20cm

From lens formula

1 1.1

vV u f

1 1t _1

v =30 20

v=60cm

1 \% 60
=M= — = — =

(0] u -30

[=20)=-2x2=—4cm
so image will be real inverted and of size 4 cm.

K.E.ax =€V
vy KEuu _ 05eV
§ [§
V() =0.5 volt
h 1

A= oc
J2mgAv VAV

Ay AV 51
. Vav, Voo 2
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Vinax = 1/EK.Emax
m
2
Vmax = _(EPh - W)
m
v Epp, =W [1-05
» VEm,-W V25-05
1

<

<|<
(38

[
N | —

Velocity of electron emitted from the electron
gun can be increased by potential difference
between the anode and filament.

X->Y

X:Y=1:15

Ap=L -1
16 on

No. of halflife n=4
t=nTy, =4 x50=200 yr.

Photoelectron emission take place when certain
minimum "frequency" light fall on metal surface.

Thermal K.E. > Electrostatic P.E.

1 28~

nXm —Ot) n—ZYmA —B) anA

o emission decreases mass no. by 4 and atomic
no. by 2 and B emission increases atomic

number by one but leaves mass no. unchanged.

_ -3
B = Alc _ (20-10)x10 _ =50
Alg (300-100)x10~

By addition of pentavalent impurity only n-type
of semiconductor are constructed

In FB width of depletion layer is decreased.

From theory
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Number of atomic orbitals in an orbit
=n*=4*=16

AG; = AG, + AG,

— —2FE°=—1F x 0.15 + (-1F x 0.50)
— 2FE°=-0.15F—0.50 F

— 2 FE°=—F (0.15 + 0.50)

0= ? =0.325 volt
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Mole fraction of solute = ; =0.0177
56.55

. [8RT
Average velocity = ,[——
™

[Salt]

OH = pKj + lo
p PKy g [Basc]

=4.74 + log 020
0.30

=474 +(0.301 — 0.477)

=4.74-0.176 = 4.56
S pH=14-4.56=9.44

T Mg
Iy M,
_Va s My  _10_ Mg
t, vy \|M, 20 V49
1 My M= — 1205
4 49 4

For an ideal gas, for free expansion
q=0;AT=0andw=0

Ns(g) + Ox(g) == 2NO(g) ; K,
2NO(g) + 0,(g) = 2NOx(g) ; K,

Ny(g) +20,(g) < 2NO;, (g) ; K=K, x K;

1
~. For NOy(g) — 5 N+ 0xe);

1 1/2
K'=
<]

x/m =P x T is the incorrect relation.

AH,,, 30KJmol™
T 300K

AS,pp = =100J mol ' K™

Fact

o o o

Ecell = Ecathode(RP) - Eanode(RP)
=0.15-(-0.74)

=+0.89V

Fact

.+ AG®=—-nFE°
and AG® =—RT log. K4
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Using, ATf=1x K¢ xm

. ATy x W,
K xng x1000
_ 3.825>< 45 _163
1.86x| —— [x1000
142
7\41 :27»2

Z > X >Y ; higher the reduction potential lesser
the reducing power

Fact

Melting point o lattice energy
Melting point CaF, > CaCl, > CaBr, > Cal,

Bond length (C-H < C=C < C-0 < C-C)

chr207 + 3Nast3 + 4stO4 e 3NaQSO4 +

KQSO4 + CI'z(SO4)3
On the basis electrode potential, the correct order
is Mn >Fe > Cr > Co
NO,” NO;~
0=N-0 0=N-0
{
0]
sp° sp

BF; is electron deficient so act as lewis acid.

Ca(OCl), is active ingredient which is
responsible for bleaching action.

Bleaching powder formula
Ca(OCl),.CaCl,.Ca(OH),.2H,0
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In pyrosilicate SiO, " unit shared one oxygen
atom.

Coordination isomerism

Co™" —— 3d" 4s°

; having minimum no. of
unpaired electrons.

[Cr(H,0)6] = Cr? =[Ar] 3d* . n=4
[Mn(H,0)]?=Mn"?=[Ar] 3d’ .. n=5
[Fe(H,0)s]? =Fe?=[Ar] 3d° .. n=4
[Co(H,0)]?=Co™?=[Ar]3d’ ..n=3
[Ni(CN),] 2

Ni*? =[Ar] 3d® 4s°

CN' is a strong ligand causes pairing.

Ni?=[Uml | ] LT
3d 4s 4p

2

dsp
n=0

Bond length occ ——
Bond order

0-O Bond length 0,2>0, >0,>0,"

86.

Bond order 1 1.5 2 25

An, =—ve and AH = —ve
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