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NUMERICAL PROBLEMS

Q.1 Find the area of a rectangular plate having length (21.3£0.2) cm and width
(9.80+0.10) cm:

SOLUTION: .

Area of rectangular plate = Length x width.

A=(213%£2)x(5.80%0.10)

A=(21.3x9.80) £ (21.3 x 0.10) £ (0.20 x 9.80) £ (0.2 x 0.10).
=208.76 £2.13 £ 1.96
=208.78 £4.09
=(208.8 £4.1) cm’.

[A = (209 + 4) cm’| Ans.

Q.2 Calculate (a) the cxrcumference of a circle of radlus 3.5cm and (b) area of a cnrcle
of radius 4.65cm: :

SOLUTION: - .
(a) Circumference of circle:
S=2nr

S=2x3.141x3.5 \

Ans.
(b)  Areaofcircle
A=nr
=3.141 x (4.65)°
=3.141 x 21.6225

A = 67.89cm] Ans.

Q.4 Find the dimension of ‘C’ in the equation S = ce: .

SOLUTION:
The dimension of ‘S’ is L
The dimension of tis T L
Then The dimensionof C= = = F

7] ns.

Q.5 Estimate the number of hters of gasoline used by cars in Pakistan each year
(uonmder cars m ‘Pakistan = 500000):

DATA:
"~ No. of cars = 500000 = 5 x 10°
Average d1stance/year = 16000km
Gasoline consumption = 6kny/litres
No. of litre of gasoline used/year = ?
/OLUTION:
Total distance covered by all cars/year =5x 10’ x 16000
=8x10°km

e

Gasoline consumption = 6kmy/litres
Gasoline consumption = 1/6 litres

Gasoline consumption = 8 x 10°%km = —;-x 8x10°

[Gasoline consumption = 1033 x 10° litres]




Q.1.

(@
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DIMENSIONS

Deduce the dimension of:
(a) Velocity
' . Displacement
Velocity = M
Time
‘Dimension of displacement

Dimension of time

Dimensions of velocity

(b) Acceleration

(¢) Force

1l
-~

fDimensions of velocity

~ =LT7
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(b) Acceleration _ Changein velocity

© Time
o : L
Dimensions of velocity =T
Dimension of time . =T
. L
' N :_i:
Dimensions of acceleration = ?
. . . L
- Dimensions of acceleration =T
[Dimensions of acceleration = LT"I
‘c) Force = Mass x Acceleration
Dimension of mass =M
. . Y : L
Dimensions of acceleration =~ = ol
. . L
Dimensions of force - = M—T-;
[Dimensions of force =MLT

SELF TEST:(1)

Q 2. Deduce the dimension of: . '
(a) Momentum ( p=mv ) (b) Work (W=Fd) (c) Power (P= Fv )
(d) Weight (w=mg) (e) Angular Momentum . (L = mvr) ‘

(f) Torque (t=Fxd) (@) Area (h) Volume
(i) Density
Q.3. What are the dimensions of grav1tat10na1 constant ‘G’ in the formula:
F= G m2 m,.
¢
SOLUTION:
As F= G mI2 m, .
‘ r
Fr®

Therefore ‘G’ =
: m; m,

. . L
Dimensions of ‘F’ =M o
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Dimensionof ‘r’ =L ‘
Dimension of ‘m;" =M
Dimension of ‘m,” =M

M2 2
Dimensions of ‘G’ = MXT )7
: IVBI’VI
; : s ML
Dimensions of ‘G’ = viE ol
N .
Dimensions of ‘G’ = T

{Dimensions of ‘G’ =M™ L’ T}

SELF TEST: (2)

Q4.
Q5.

Q.6.

Q7.

What are the dimensions of spring constant “k” in the formula:

F = kx, where F = force & x = displacement

What are the dimensions of angular velocity “®” in the formula:

V = rw, where

V = Linear velocity

r = Radius

What are the dimensions of angular acceleration “o” in-the formula:
a=ra where '

a = linear acceleration

r = radius. ’

Show that the expression S = Vt +% at’ is dimensionally correct:

SOLUTION:

Q..
® |

S=Vit +—;~at2

LHS. =8
Dimension of S=L
Dimension of LH.S=L

RH.S. = Vit +% at?

L
Dimensions of V;= ?
Dimensionoft=T
Dimensions of a = ;J:~

L
2
ni

p—

N f—

Dimension of

- L
Dimensions of R.H;S.4=Z(X/"f(+ Z—I;Z-X/TQ
Dimension of RH.S.=L+L
Dimension of R.H.S.=2L
Dimension of R.H.S.=L .
Dimension of L.H.S = Dimension of R.H.S.
The equation is dimensionally correct.
Show that the following equations are dimensionally correct:

S \/E — V! Sin’8"
=2n K (i) H= _—Zg _

LHS=T
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Dimensionof LH.3 =T
=
R.H.S.=2n (T
{ k

21 is a number having no dimensions.
Dimension of m=M ‘

Dimensions of k = el

M
Dimensions of RH.S.= ,| M
. . TZ

' 2

Dimensions of RH.S. = N;\I

Dimensions of R.H.S. = VTt

Dimension of RH.S. =T

Dimension of L.H,S. =Dimension of R.H.S.
The equation is dimensionally correct.

V 2Sin 20
, 2g
L.H.S. = H (Height)
Dimension of H=L
Dimension of L.H.S. =L
2Q i 2
R H.S. = V,Sin’ @
- 2g
Sin’6 is a number having no dimens’

) H=

Dimensions of Vy = %

Dimensions of g = :I‘I:’_

alls
~—

- Dimensions of RH.S = ~[—
L b
Dimensions of R.H.S =~
L) :i..—z )

Dimension of RH.S =L
Dimension of L.H.S = Dimension of R.H.S.
The equation is dimensionally correct. : -

SELF TEST:(3)

Q.9. Show that the expression Vr='Vi + af_ is difnensionally correct.
Q.10. Show that the expression T = 2n ‘/I is dimensionally correct.
g

Q.11, Show that the following equations are dimensionally correct.

2V,Sin® V,Sin26

@ V=Af (i) T= i) R=

Where B/,, = Initail Velocity g = Acceleration due togravityi ’



