INTS & SOLUTIONS (PHYSICS — Chapter-wise Tests)

Speed Test-1
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In CGS system,

g
d=4
em?

The unit of mass is 100g and unit of length is 10 cm, so
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(10)°
10

= (%) (100g)

( 1)3 (10em)?
10.

density =

_ 4 qop. 100
100 (10em)?

=40 unit

T=PiDbS¢

MOLIT! = (ML T-2)* (ML )P (MT-2)¢
= Mutbte [ a3 p2uXe
Applying principle of homogeneity
atb+c=0: —a-3b=0: -2a-2¢=1
onsolving, wegeta=-3/2.b=1/2,¢c=1
Number of significant figures in 23.023=5
Number of significant figures in 0.0003 = 1
Number of significant figuresin 2.1 10 =2
_ Stress _ Force/ Area

=——————— =Y =Pressure.
Dimensionless

Strain

For angular momentum, the dimensional formula is
[ML2T"'. For other three, it is [ML?T 2],

£>< 100= AFx l()()+'7A x100=4%+2x2%
P F /
=8%
Conductance,

1

=————=mho(Q"") orsiemen(S)
resistance

MLT™

FovsF= In:[k]—[—]— (=1
T

0.2
—x100=0.8%
25

Weber is the unit of magnetic flux in S.1. system.
1 Wh(S.I unit) = 10 maxwell
Solar constant = energy/area/time
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b=h,T=LK=[M"L'TK")

Let unit *u’ related with e, a,, / and ¢ as follows.
] = [e]* [ag [A)[C)¢

Using dimensional method,

[ML2T44 ) = [A' P LPML2T (LT}

[M'L2TH4*2) = [Me Lb¥2ew pu-e-d o)

a=2b=1c=-1d=-1
l'zll
u= D
he
From F = :{n_%':f
2
_~4n Fr? (dimensionally)
C(‘
2 2 22
o2 4nF?  (MLT I
= ARy,
gohe  he  MI2TTLT)

— is called fine structure constant & has value

&ohe
1
137
Density = 25
Volume
p=M s aw AL
£ p M 1

% error in density = % error in Mass
+3 (% error in length]
=4+3(3)=13%
Poisson’s ratio is a unitless quantity.
Dimensionally g L = Capacitance (c)

- /
% L‘,L—I=Ci—i=l

At At At
£=3A_r or 6"o=3ArorA—-2%
v ¥

Now surface area s = 4 7 or log s=log4n

+2logr
As

s

Let (M)=V*F® E¢

Putting the dimensions of V, F and E, we have

(M)= (LT x (MLT-2)> x (ML2T2)¢

or MI = Mb#c Lmhdc Trnflkklr

Equating the powers of dimensions, we have

=2 =2x2%=4%
r
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S-P-2 SOLUTIONS
b+e=1 2
a+b+2c=0; -a-2b-2c=0 —— =MLT?
whichgivea=-2,b=0andc=1. 4ney
Therefore (M) = (V2 FIE). L= (LT} ML T 2P MLT 2
20. (@ Number of significant figures in multiplication is three, [L] = [L¥*3 32 My Tx-2-2)
corresponding to the minimum number C ine both sid
107.88  0.610=65.8068 =65.8 QmPARNg RIS )
21. () A quantity which has dimensions and a constant value ytz=0=y=z (i)
iscalled dimensional constant. Therefore, gravitational X+3y+3z=1 L)
(G)is adimensional x-4z=0 (v y=2) .(iif)
202 21192 From (i), (ii) & (iii
22. (a) %:[MOLOT“] =angle. “l( &)
MM T zmy= 5 x=-2
23. (a) The mean valueof refractive index, |
, W2
=c2|G- s
i= 1.34 + 1.38: 1.3241.36 ~135 Hence, L = ¢ [(J 4nE(,]
and 30. (e¢) Impulse = change in momentum
= 035139 |+ (135 -1.38) | +] (135213 | +](1:35-1.36)| 2
- 002 4 31. (c) Weknow that (2)_L is energy of capacitor so it represent
Thus Moo= %2, 000=148 the dimension of energy = [ML2T-2].
M 1.35 32. () LetM=pmm
4o YWV, ML2 T = (ML T2 LTy
T T T ‘V[" foHul—rfznfln
R =)
and i Boltzmann constant. P, SRR |
- drift velocity Vg (ms™' m=-2+n=-2+1=-1 L om=-n
25. Mobility p= o) 14
®  Mobilityn electric field E (vm™) 33, (@ 1=AT2BT
Dimensions of A=1/T%  Dimensions of B=kT
<+ Volt = v = —iouled) ] (. power of exponential is dimensionless)
coulomb(C) 5 1 5 5
5.0 i AB? = —(kT)? =1K?
2 - 2 - T
-ms C =%[Coulomb,c=/\s] . pigicg
J kgm®s™> pOr~ —x7) _[ML'T L) T
L, M @ ne 2B DU iy
=kg'sPA=M'T2A Hl [LT'[L)
26. (a) 35. (a) Theunit of, x and A are the same
27. ® v=kA® pb o 36. (¢) L+B=2331+2.1=44cm
Bl g B 2o Since minimumsignificant figure is 2.
[MPLTT ] =L (ML™)” (LT ™) 37. () Given, x=cos(mt+kx)
—MP [a-3btep-2c (ot +kx) is an angle and hence it is a dimension less
b=0;a-3b+c=1 quantity.
1 (ot +ko)] = [MLT]
2c=-1= ¢=1/2 a= 2 or  [ot]=[MIL'TY)
vk 2p06"2 or Vg M1 it
28. () [momentum]=[M][L][T"']=[MLT] [(')]:—FFI =[MLT]
E [MILT'? =
Planck’s constant = 5 :[][T—’I] =MIT™ 38. (¢) 10VD=9MD, 1VD= %MD

29.

@

Let dimensions of length is related as,

o
L=[c]'G} [WO]

Vernier constant=1MD - 1VD

= (l,_g..]MD=LMD=-1-x-1— =0.05mm
10, 10 10 2
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S-P-3

. Workdone
39. (0 [Encrgydcnsmy]=[ml

_mer?

=ML'T?
LJ

[Young’s Modulus| = ixL
A AN

L_ 12
LML

d;
L a=pyi= —-—;:’f(cms)z =dyne em®

41. (a) Reyonld’s constant is a pure number, hence it has no

dimensions.

Ll |
42, k=—x—=[L"'T
@ o ke [ 1

The dimensions of the quantities in a, b, ¢ are of velocity

[LT]
43. (a) M= Polestrength x length

=amp —metre X metre = amp — metre?
44. ) According to the question.

=(90+1 Sl
t={ )or, %

(a)

1=(20+0.1)or, %: 0.1

20
Ag

oy

&
As we know,

&

Dimension of magnetic flux
=Di ion of voltage < Di ion oftime
= [ML*T3A™| [T] =[ML*T2A")

work

charge

- Voltage =



