Dimensional Analvsis
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JCheck mathematical relations for the

consistency of their dimensians




Limitations of dimension analysis

4 It does not tell whether a given Physical quantity is
ascalar or a(vector, S3€ Snk L=t
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It does not always tell us the exact form of a
. — T— ===
relation

p—
\

JA dimensionally correct@ay not always
be the correct relation. (Because there are more

than one physical guantity having the same
dimensions)
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Dimensional Analysis

Question

For the equation below use dimensional analysis

to find thé_aimension of pressure (P) where E s
force and A is area
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Question

For the equation below, where E is kinetic energy, Cis
a ccrctant, m is mass and v is velocity, use
dimension analysis to calculate the values of

o and G
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(1) Wite down the dimensions of velocity, acceleration and forc. 3]

The force F of gravitational attraction between (W objects With masses m, and m,, at a distance r
apart, is given by

Gm]m2
- 1
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where G 15 the universal constant of gravitatiop..

(f) Show that the dimensions of G are M~'L'T 2
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A moving car expertences a force F dug to air resstance. 1t 15 known that ¥ depends on a product of
powers of s velocity v, s cross-Sectional area 4 and the air density p, and 15 given by

2
where ("1 a dimensionless constant known as the drag coefficient,

i) Write down the dimenslons of force and densly. I

(i) Use dimensional analysisto find e,  and . N
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I an nvestgation, small sphees aredropped
seedsmeasured. 115 hought tha e teming

10 ong column of a visous

quid and et eming

eed | ofasphere depends

5 radius 1, weightmg and te viseosty 70

the liquid,and s given by

/=t gy

Where k15 dimensionless constant.

i) Giventhat e cimensonsfvisostyae ML ind o Pndy

4 productofpowers of
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