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5 Steps in solving problems:

o

. Understand (the theory behind the problem)

2. (Write down the ) D;ta

3. System of Units (should be same in the data)

4. (From the data look for) Appropriate formula
5 (’Zalculations. (after putting values in the formula)

If you are good in all the above 5 steps, then you can solve major Physiés problems in F.Sc.

- Text Book.

Typical Example

Problem: : ;

In a relay race the second runner does not start from rest. He covers 100 m in 10 s, finishing
with a maximum velocity of 12 m/S. Assuming constant acceleration, determine his initial
velocity.

Solution:
> Firstly read the problem with Understanding, and where some units come, write
down the corresponding symbols and their values, as

Corresponding to m, we have distance S,

S = 100m
Corresponding to S, we have time t,
t=108 :
Corresponding to m/s, we have velocity v,
v = 12 m/s
We have to deteumine the initial velocity, vi, (vi =?)
50 v = 12 m/s must be vr, ‘
ve = 12 m/s
therefore we write the Data , as
S = 100m
t= 10s
ve = 12 m/s:
V= %

On observing the data, we have to look that all quantities should have same
System of Units , in this case they have same system of units.







Important Fdrmulas

Chapter 2

Ay = AcosO

Ay = Asin@
A=Az +4,
@no = A,/ A,

A B = AB cos 0
I.\-(‘=f."£ =/}\c'f=
fnety
’!\0‘1“=T-f= QOE =

-B =A,B+A,B,+A,B,

A&B= 1 ] K|
o bl Ay
By By B,
= (AyB,-A,B)f
(A;B,—A,B,)T
Ao Sl By At
ixj=F%;Txt=%
Txk = 1 ﬁxf= 4
£x1=7; Txk =75
Chapter 3
Vay = d/t
8 = vat
8y = Av /At
v = vi +at
St MvEbvigt
2

S =vt+ Y%hat
V|‘2 = Vi2 t2:a8
=imia
Ap = m Av
Impulse = force x time
F = mvi—my;
t

F=(mv)/t

R = v{sin 20

4

| ' rd
er Vitmeva=mpv,+mv

-

Chapter 4 =
W =FD =Fd cosf
P=Fy

W =F.d

P =W /t=work/time
KE = % mv?

PE = mgh

Fd=Vzmv}2—‘/;gmvi2
F=GMm
o

Vese = V‘m
- \J z,gR

mgh =% mv? +fh

Chapter 5

S=r6
V=ro
a=ro
1=la
0= wt

0=0/t

Of= ®; ot :

2a0 =mf2—m¢2

0=wt+hat

a=v/r
“Fe =m v* /1 =mre?
I=Emiri2

for sphere:
I=2/5m¢?
T=7x7
L=Ta

Lo =Lo

For upward motion:

T=w+ma
For downward motion:
T=w-ma

Vo = VGM/r

Chapter 6
F=6nrnryv
v = Zgﬁ?g
In
p=m/ly

m = pV=pAvt
A|V1 = Asz

Py+ Y% pvi* + pghy =
Py + % pva® + p ghy

v=2g(hi )

Patls pVAZ = P,r"il/z p'\r’,.q2

Chapter 7
F=kx
E=TT
®_=2n'f

X = Xpsinwt
v =0vx, —x*
a =-he)1x

for mass-spring case:

® =V'l;/m
a+(km)x=0

T =2rN¥m/k

v=xVk/m (=5 /x{,l)

Vo =%, Vk/m

v =_v€,Wf_I-—_xT/_x;2—
= 27!\ng'

PE. = % kx*

KEe= 1% ks (1-x2/ x,2)

v
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Conversion Factors-I

Units of Length:

1 parsec (pc) = 30.857x 10" m;

Units of Area:

linch = 254cm = 254 mm

1 foot- = 12inches = 3048 cm = 304.8 mm
lyard = 3ft = 36inches = 91.44cm = 0.914m

1 meter = 100.0em = 39.40inches = 3.28ft = 1.09 yds

Imile = 1.609km = 5280 ft = 1760 yds

1km =0.621 miles = 1000.0 m; 1 nautical mile (international) =1.852 km
1 astronomical unit (Au) = 0.1496 x 10" m

1 fathom = 6ft = 1.8288 m; 1 statute mile = 1.609344 km

1inch® = 6.452 cm?

1= 144 inch’ = 929.03 cm?
lacre = 43560 f% = 4047m> = 0.4047 hectrares
1 mile’ = 640.0 acres = 259.0 hectares = 2.59 km?
1 km® = 247.11 acres 100 hectares

1 hectare = 10,000 m* = 2.471 acres

Volume:
1 ft' (of water) = 7.48 U.S. gallons = 28.307 litre
= 6.227 Imp. Gallons = 62.43 Ibs
1 m’ = 1000 litres = 220 Imp. Gallons
= 264 U.S. gallons = 2283 Ibs = 2531 f¢’
I acre ft = 43560 f' = 1234 m’
| Imp. gallon of water = 101bs = 1.201 US. gallons = 4.55 litre
1 litre of water = 2.2 lbs
1 £t (water) = 62 .51b 1 f® (water) = 625 Imperdial gallons
1f = 7.48 US. gallons 1 Imperial gallon = 10 Ibs
Weight:
Ilb = 160z = 7000 grains = 453.6 gm
lgm = 1543 grains; 1kg = 22056 lbs
1 shortton = 20001Ibs = 0.9078 metric tons
1 longton = 2240 lbs
Power:
1 kilowatt = 1.341 horse-power = 737.6 ft. Ib/sec
1 horse-power = 0.7457 kilowatt = 746 watts = 550 ft.Ib/sec
= 33000 ft.Ib/min
Discharge: :
1 ft'/sec (Cusec) = 449 U.S. gallons/min
= 374 Imp. gallons/min
= 1.98 acre ft /day
= 724 acre ft /year
= 283 litre/sec
= 0.08 acre ft /hour
1 m¥sec = 22.83 mgd = 3532 ft /sec
1 mgd = 1.548 i’ /sec
Temperature:
‘B =L a9 s x SE e =59 (TR 30 [ = 978+ °C
2.3 fit (column of water) = 1 Ib /in® (pressure)
= 0.434 b /in’

1 ft (high column of water)
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