PROBLEMS

Solution (a) 8.0 x 10* m - 0.40 x 10° = 0.40 mm
(b) 15.0 x 10 s = 150 x 10° 5 = 150 s
() 7.5x107g=0.75x10° g = 0.75 g

cm-and.(10.80#:0.01) cm

res JJECtIVE' Calcul

late area of the Iate and uncertaint

€= (156&01)cmd7 w—(1oso+oo1)cm

AreaA=¢8 x w !‘cmxg am 153 168 cmo I I l
Percentage Ae-mx 100%=0.64%=0.6 %

0.01
Percentage Aw = 1080 X 100 % =0.092 % =0.09 %
Total uncertainty Ax=%0L+%Aw =0.6%+0.09%=0.69%=0.7%

0.7 x 168
Ax=——=118=1

100

Hence Area, A=(168 £ 1) cm?

25

£ =100.0%0.1cm g=9810.1 m/sz
0.1
%Al =—"X 00%=0.1%
€=Tooo 100%

g = o X 100%=102% = 1%

The time period of the simple pendulum is;
T=2r1/g=2n (L/g) = 2 (1) / (g)?
Now the total uncertainty in time perlod Tis;
AT=0.1% X7 1i1% x -
AT = 005%+05% 055% =0.6 %

3. Theory suggests that drag force ‘depends upon the, viscosity,

ovmg tthUfh the flu:d De

2 ty of the objectm
radius of the object and velocity [mscosnyl

‘using dimensional :
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Solution

; 5 :
- ous force F acting on the spherlcal body depends on
The visco

» of the liquid such that Fp cn?

. : . ty nn (
i) Coefficient of viscosl i 1}
("l ius “r” of the sphere suchthat Fo X T ;
(i) Radius ! RV ]
combining Eq. (1), EQ- (2) and EQ. (3), we get:
FD o< na rb vc
= a b ye
Fo = kn*r Vv (4)

wers kcproperionaity nsant [ O 13 ca d @MY, COM

—_ A t:
Putting dimensions in Eq. 4, we get;
(MLT3 =k [MLITY 2 L] P LT

= (M] [L] [T2] = k [M] * [L) = [T] 2 [L] B [L] < 1) <

= [M] [L] [T2] = k [M] * [L] < [T] =+ 5
Comparing coefficients on both sides of the above equation, we get;
a=1,
-a-c=-2
= -1-c=-2 =c=1
And -a+b+c=1 =-1+b+1=1 =b=1

Putting values of “a”, “b”, and “c” in Eq.4, we get;

Fr=kn'rtVi=knrVv
'afSuose:t ne.according to !
expression x = B t%. (a]What are the' dimensions of B2|{b) The displatementisteli

time as X='A sin (2 7f ), wheré #A*and “f* are éonstants: Find the dimension of

Solution| Giventhat  x=Bt? = B = x/t? has units “m/s?"
Hence the dimensions of B=[LT?Y
Given that x=Asin(2nft) =>A=x/sin(2nft)

Since sin(2nft) is purely a number, Therefore A = x / sin (2 = £ t) has unit “m". Hence!
dimensions of A is [L].

p=1.33x107 gem? = 1.33 x 10~7x1p-3 ;
10-'2 Xlo-leo_z kg ITI'

p= 133 x 104 kg m3

0 x 3600
(a) V=20ms'1.-.£_______ ;
1000 - /2kmh?

f
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If there are N, = 6.02 x 103

solution| Number of atoms in 4.0 g of He 6.02 x 10%* atoms

Mass of 1 atom = — 08
6.02 x 1023

Mass of 1 atom = 6.6x 102 g

= O.GGX 10'23 E

a) 3.85 . .
(a) mx39m (b)1023kg+85489kg
(©22/7 (d mp 1.67 x 10~27
me 9.1096 x10-31
Solution| (a) 3.85m x 3.9 m =15.015m?= 15 m?
(b) 1023 kg + 8.5489 kg = 1031. 5489 kg = 1032 kg
(c) 22 /7 =3.142857143 ............ infinite no. of Sig. figures
(d) mp 167 x 1027
= =0.1833 x 10*=1.83 x 10°

me  9.1096 x10-31

(a) w=(3.70£0.01) cm L=(7.20£0.01) cm
Area A = L x w = (3.70) cm x (7.20) cm = 26.6 cm?
Percentage Uncertainty inw = ﬂ)l x100%=0.27%=03%
Percentage Uncertainty inL = x 100%=0.14%=0.1%

Total uncertainty inA = % Aw + % aL

Total uncertainty, AA=03%+0.1%=04%

0.4 x26.6 _
AA = 0 - 0.906=0.1

Hence Area, A=(26.6%0.1) cm?
(b)  The maximum width & length are:
wma:-(3 70"‘001) cm = 3. 71cm

Hence the maximum area is:
Amax = Lmax X Wmax = 3+ 7icm X 7.21cm= 267cm

The minimum width & length are:
Wmin = (3.70 — 0.01)cm = 3.69cm
Hence the minimum area is:

& Lmax=(7.2+40.01)cm=7.21cm

& Lmin=(7.2—0.01)cm= 7.19cm
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Amin = Liin X Wmin = 3.69cm X 7.19cm = 26.5 cm?

The area is now given by;
Amaxt Amin + Amax— Amin _ 26.7+26.5 + 26.7 - 265

A= 2 - 2 - 2 i 2
A=(26.7 +0.1) cm?=(26.7 £ 0.1) cm?

0.1x100 %
— -=0.37%=0.4%

Thus the percentage uncertainty AA =

(2) 168.99 x 9 (b) 23.5 + 234.09 (c) 984. 25 / 80.0

Solution

a. 168.99 X9 = 1520.9 = 1.5209 x 103 = 2 x 103
b. 23.5 + 234.09 = 25759 = 257.6
C. 984.25/80.0=12.3
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