Converting Units <las sl Jysa

Suppose you are to convert 15 US Dollar (S) into Saudi Ryal (SR) :
15t Find conversion factor (b3l Jalas): 1§ =3.75 SR

ond 18 375SR _ ., SR
15 19 $
‘.- SR
3 158 =15$x1=158x3.75 ~ = 56.255R
T / T

Likewise convert 21.5 inches (in) into cm :

1t Conversion factor: 1in =2.54 cm

7nd 1!,rf,:2.54cm 1o 2.54(?_m
1in 1in In

3¢ 21.5in = 21.5inx1 = 21.5inx2.54 1 = 54.6cm
1 A




Examples

Convert 23 cm into inches (1 in = 2.54/cm) [ L
N 2-5¢ em

2.Sacm 2- >}\/cm

z.3cm>(\.“—.z.3c,ﬁ\x ;;:\CV{ —Q.ln X B "
Convert 20 in iInto cm Ao = 2-Shcm s, |1 —Z zacm
AN Y Y \n
2o x\ = 20 A% z-;l-\_sv";\_ — 50-2Cm ¥ 50cwm
Convert 120 km/h into m/s
4 £on = (eoo w 5 /)_h,:;é/oés
A gm AT oo S Y s
1 _ \opo T . = |
L = 8 [T -
.
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EXAMPLE 1.4

H
Area of a semiconductor chip. A silicon chip has an area of |.25 square inches.
Express this in square centimeters.

i 1
125in2 = (1.25 in.l}(z.ﬂ%) = (125 m.lj(m%) = 806 cm?
' 1ML

EXAMPLE 1.5

H
Speeds. Where the posted speed limit is 55 miles per hour (mi/h or mph),
what is this speed (a) in meters per second (m/s) and (b) in kilometers per

hour (km/hj?

| mi = (5280 Ff}(ll%)(iﬁﬂ#ﬁﬂﬁ)( IﬂDﬂﬁ') | 609 m.

55% - (55%)0.5:]9@) - aakTm.




49. A distance of 10 ft. 1s equal to:

A 305 m

B {305 cmv’ Hint:

C (30.5 cm 1ft=12in
and

D 305 m 1in=2.54cm

. . . . ~ 3
52. The maximum capacity 1n liters of a 3-m” water tank

(O &) 1s:
A |30 L
B (3000 Lv
C 300 L ,
Hint:
D 3L 1 m3=1000 L




- of Magnitude; Rapid Estimating
dasill - & pad) ppaail)

* Sometimes, we are interested in only
approximate (<) value (4« 5 J‘JQ-A) for a
quantity (4<S). We are interested in obtaining
rough (s ) 2 ,%) or order of magnitude
estimates.

* Order of magnitude estimates: Made by
rounding (<% 5 _»a9%) off all numbers in a
calculation to 1 significant figure, along with
power of 10.

— Can be accurate to within a factor of 10 (often
better)



- of Magnitude; Rapid Estimating
da il - & pad) ppaail)

Steps for calculating the order of magnitude:

1. Expressitin a scientific form (daelall dxpally saell iK))
2. Round it to one significant figure (a5 o= 55 a8 1 & )
3. If the number is between 1 and 4, round it to 1. If the number is
between 5 and 10 round it to 10
(10 M 4,810 55 o OS5 .1 Mg N1 el (K1)

Example:
Determine the order of magnitude for 25633 m
1. 25633 =2.5633 x 10*m
2. 25633 x10*m =~ 3 x 10*m
3. 3x10*m=~1x10*m
So, 25633 m is of the order of 1 X 10*m or 10*m




(Gla) 4t 14 o
56. In the world, the 14 highest peaks are between
8000 m and 9000 m high. The order-of-magnitude of

their height (¢&)) 1s:
1 x10"mv
0.1 x 10" m
2x10"m

10 x 10" m

O O W »

58. The thickness (4Slew) of a 200-page book is 1.0 cm.
The thickness of one sheet of this book can be

estimated as:

Explanation:

0.001 mm

0.0 mm

0.1 mmv’ = 13 mm

o O 3| »

] mm

9000 m ~10000 m=10* m
8500 m ~ 9000 m ~10000=10" m

8000 ~10000=10" m

FIGURE 1.9
Example 1.7. A micromecter, which is
uscd for mecasuring small thicknesscs.
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Volume of a lake. Estimate how much water there is in a particular lake,
Figure 1.8a, which is roughly circular, about | km across, and you guess it has an
average depth of about |0 m.

The volume V of a cylinder is the product of its height h times the area of its base:
V = hare, where r is the radius of the circular base, The radius ris % k= 500 m, so the

volumne is approximately
V=hmt = (10m) ® (3) % (5% 10°m)? = 8 x 10fm® = 10" m",

where 7 was rounded off to 3. So the wolume is on the order of |7 m3, ten millicn
cubic meters, Bacause of all the estimates that went into this calculation, the order-
of-magnitude estimate (107 m?) is probably better to quote than the 8 x 10°% o

Total number of heartbeats. Estimate the total number of beats a typical human
heart makes in a lifetime.

If an average person lives 70 years = 2 x 1075,

beats \{ | mi
(an:: = )( EE'”)[E}:: 10%s) = 3 x I0°,

mirn 5

or 3 trillicn.




Cililial) ae) g8 aladiinly gL ) s
Height by triangulation. Estimate the height of the building shown in Figure |.10,

by “triangulation,” with the help of a bus-stop pole and a friend.
Lslal) Uasa culad




Dimensions and Dimensional Analysis*
Cgé’..m J.MU d‘.ae\}\

The dimension of a physical quantity is the type of units or base
quantities that make it up.

FIRIR IR Al el jlaial)
Base quantity Dimension abbreviation
Length [L]
Time [T]
Mass [M]

[L]

Dimension of the velocity & speed = [V] = m

[L]
[T°]

Dimension of the acceleration =



Dimensional analysis:

Example: V — V + a -t
Final velocity Initial velocity acceleration  time
K_Y_) \ Y J
Left Hand Side (LHS) Right Hand Side (RHS)
SR OB O RSO Y
1 7] I_T ] [T]
LHS dimension RHS dimension RHS dimension

— LHS dimension # RHS dimension

—> The equation is incorrect

If LHS dimension = RHS dimension

—=> The equation is dimensionally correct
(But could be physically incorrect)



60. The dimensions of volume are:
ALY

B |L°

C LT

DL T

61. The dimensions of force are:
ALMT

B[LMTV

C |l M/T"

DIL"MT"

62. * Whuch of the following 15 dimensionally correct?
A |speed = acceleration / tume

B |distance = speed / tume

C |force = mass x accelerationv”
D |density = mass * volume




Example: Which of the following is dimensionally correct

(M) s Lagl (s Law)

I'=2avVifgor T= 2awvgfl

Where g is the acceleration due to gravity (dx=_¥! audall ¢ L)

T=27V1/g
-
[1] = xff[i,ﬂz] =V[r] =1[1]
Y

Ay el daaa

f

[T] # o o sl el damaa 1



Simple calculators are allowed but are not crucial for ths test You may scribble vour calculations on the sides and back of this test paper
You may need some of the following information.

i . \ liter = 1000 cm’ |
1 giga (G) = 107 1 mega (M) = 10¢ 1 micro (p) = 10 1 nano (n) = 10  m?s 10 cm? *
1 m/s=3.6km/h lin. =254 cm 1ft=12in. lyd=31t |1 mi=5280ft=16km

i ¥ . . : . p Lo i . Viinal = Vimitial *+ i
Dimension of length: [L]| Dimension of time: [T] | Dimension of mass: [M] | speed = distance/time acceleration a - av/e i

I. The percent uncertainty in the measurement 4. Converting 10 m/s to km/h gives:
9.9 £ 0.1 cm s nearly: A 136 km/h

A [2% B {18 km/h

B |4% C [10 km/h

C [3% D |72 km/h

D |1% ;

5. In the measurement m = 4.02 g, the percent uncertainty

2. The uncertainty in the measurement 9.23 cm is nearly: is:

A 10.10 A [0.5%

B 10.01 B (5%
|C 030 C [025%

D |0.20 D [2.5%
3. Which of the following is not an SI base quantity: 6. The number of significant figures in (0.1010) is:

A |length A3

B |speed B |2

C |time ic 1

D |mass D 4




Simple calculators are allowed but are not crucial for this test You may scribble vour calculations on the sides and back of this test paper
You may nced some of the following information.

| e 1000 cm’* i
1 giga (G) = 10° 1 mega (M) = 10¢ 1 micro () = 10° I'nano (n) =10 Imi=10tam’ |
1m/s=3.6km/h lin.=2.54cm 1ft=12in. lyd=30 l-m rﬂﬂ”[—”v m‘
) Viinal = Vimitial + QL1
Dimension of length: [L]| Dimension of time: [T] | Dimension of mass: [M] | speed = distance/time acceleration a = Av/t j

7. Taking accuracy into account, subtracting 0.57 from

3.6 gives: 10. The number of significant figures in 4.14 < 10* is:
A 3.1 R g
B [0.57 B ] g ?
C 3.0 o .._! D |4
D [3.03

T 1. The number 0.00321 = 10° can be expressed in

8. 160 km is equivalent to: scientific notation as:
A [256 miles ] A [3.21 x 10°
B [100 miles B B [3.21 x 10°
C |16 miles C [3.21x 10°
D 200 miles B | D [3.21 x 10°
9. Considering significant figures, the 15.0/3.0 s

correctly written as: 12. Taking significant figures into account, (6.5%1.25) is
NG correctly written as:

— A |8.1

B PO B (8.13
C |5.00 C 3
D {5.000 D (8.125




Simple cabrulstors are allowed but are not crucal fior thes et Yoo may scnibble vous caloulstions on th sales and back of dhis tesl paper
¥ou may ncod some of the Followieg information - ) )
o I - | Ihiger = 1000 cm

[ Lgiga(G)=10" | 1mega(M)=10¢ 1 micro () = 10°¢ Unano (m}=10% 1 i 100 e
| 1m/s=36km/h Lin. =254 cm 1ft=12in. 1yd=31t [mi=5280 ft = 1.6km
e S - - I Vsl = Wit & QL
|[:|:|m¢-n5|{:|1n| length: [L)| Dimension of time: [T] | Dimension of mass: [M] | speed = distance/time | acceleration o = 4/t

17. The density of water is 1000 kg/m’. This is equivalent

13. The order-of-magnitude of the number (9380) is: to:
A 110° A 0.1 g/em?
B |10¢ B |10 g/cm’
-[C |10¢ C |l gram/cm’
D l10° D [0.01 g/em’
14. The number 1.234 x 10° km can be written as: 18. The dimension of (distance x speed) is:
A [1.234 km A LT
B [1234 Mm B |[L?/T?
C [1.234 Mm CiL'T]
D [12.34 km D JIL*T)
15. Of the following, the SI base quantity is: 19; The dimension of (distance * spoed/ares) is:
A |mass A JIT]
B |speed B [[T]
|C lacceleration ¢ L)
D |force D J[LT]
16. The SIunit of length is the: 20. :?;eﬁ?::z?‘:kzﬁ;;tﬂ: :i:gensmnally correct if the
A linch AL
B_'-}r ard B L-z
C |mile c L2
D |meter D L




END OF CHAPTER ONE



