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QUESTION ONE

1.1 Show that the Total energy of Simple Harmonic Motion (SHM) is given by Ey, = %kA

where k = spring constant and A is the amplitude (maximum displacement of the oscillation)
of the waves. 6]

1.2 A mass m is dropped from a height h on to a scale-pan of negligible weight, suspended
from a spring of spring constant k. The collision maybe considered to be completely inelastic
in that the mass sticks to the pan and the pan begins to oscillate. Show that the amplitude
of the pan’s oscillations as measured from the equilibrium position is given by:

{23
‘;} 'me’kéf,;; + ?;%EE . Let yo be the extension of the spring. [6]

1. 3 Assume that we have a string with a velocity given by v = AT, where Tis the Period. Derive
and show that the Power (rate of energy transfer) transported by a one-dimensional wave
along on a string is given by:

dK
l—J = = uww? A?  assume that sin®(kx — wt) = :

dtlavg 2 2

Where s is the linear density of the string, A, the maximum displacement of an oscillator and
Eais the stored energy in the wave over wavelength A. [6]

1.4 Consider a two-meter-long string with a mass of 70.00 g attached to a string vibrator as
illustrated in the figure below. The tension in the string is 90.0 N. When the string vibrator is
turned on, it oscillates with a frequency of 60 Hz and produces a sinusoidal wave on the string
with an amplitude of 4.00 cm and a constant wave speed.

What is the time-averaged power supplied to the wave by the string vibrator?
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1.5 The wave function for a wave on a taut string is y = 0.35 {107x - 37t + 7/4), where x andy
are in meters and t is in seconds. If the linear mass density of the string is 75.0 g/m,

(a) what is the average rate at which energy is transmitted along the string? [3]
{b) What is the energy contained in each cycle of the wave? [31

1.6. Consider a sinusoidal wave that the following parameters: f = 120 Hz, ym = 8.5 mm, y =
525 g/m and (Tension) = 45 N. At which average rate does the wave transport energy?  [3]

Total Marks [30]



QUESTION TWO

2.1 A light beam is incident upon a parallel glass plate, as shown in Figure below. Find the
angle of:

(a) refraction at the first glass surface,

(b) incidence at the lower glass-air surface, (c) refraction as the ray goes from glass to air. Use
these angles to trace the path of the ray from air to glass and then

(c) from glass to air.
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air [5 Marks]

2.2 As shown in Figure below, a light ray is incident normally on one face of
a 30°-60°-90°dense flint (n = 1.655) prism that is immersed in water
(n=1.333).

(a) Determine the exit angle @4 of the ray.

(b) A substance is dissolved in the water to increase the index of refraction. At what
value of n of the mixture will total internal reflection cease at point P?
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n=1333 N
[5 Marks]

2.3. A thin converging lens has a focal length of 10 cm. Find by (i) calculation and
(ii) construction of a ray diagram the position of the image of an object for the object
distance sqequal to (a) 30 cm, (b) 15 cm, and (c) 5.0 cm. Also find the magnification for
each case. Describe whether the image is real or imaginary, erect or inverted, magnified
or diminished.

[5 Marks]



2.4. A thin diverging lens has a focal length of 10 cm. Find by (i) calculation and
(i) construction of a ray diagram the position of the image of an object for object
distance equal to (a) 30 cm and (b) 4 cm. Also find the magnification for each case.
Describe whether the image is real or imaginary, erect or inverted, magnified or
diminished in size.

[5 Marks]

[Total marks 20]

QUESTION THREE

3.1 State at least 3 assumptions for the derivation of a one-dimensional wave equation. (3)

3.2 Show that y(x,t) = cos (4x + 4ct) satisfies the one-dimensional wave equation (6)

3.3 Show that the function y(x,t) = X2 + V22 is a solution of the general wave equation. (6)
3.4 Show that the one-dimensional wave equation is satisfied by the following function.

y = AV (x + vt). That is, show that the equation satisfies both the left and right side of the one-
dimensional equation. (5)

Total marks [20]

QUESTION FOUR

Instruction: write down ONLY THE LETTER CORRESPONDING TO THE ANSWER OF YOUR CHOICE below
1. The differential equation of motion of a simple harmonic motion is:

d*x _ d?x _ dit 5 d*t
A. o +wt=0 B. Tz = WX C. Tzt wx =0, D. o UK [1]
2. In simple harmonic motion, the particle is

A. always accelerating B. always retarding C. alternately accelerating and retarding D. steady
state (does not change). (1]

3. Statement: Simple harmonic motion is the projection of uniform circular motion on the
diameter of the circle in which the latter motion occurs.
Reason: Simple harmonic motion is a uniform motion.

A. Both statement and reason are true, and reason is the correct explanation of statement.
B. Both statement and reason are true, but reason is not the correct explanation of statement.

C. Statement is true but reason is false.



D. Both assertion and reason are false. [1]
4. Which one of the following equations of motion represents simple harmonic motion?

A. Acceleration = F\m

B. Acceleration = k(x+a)

C. Acceleration = —k(x+a)

D. Acceleration = kx [1]
5. The equation of motion of a particle of mass 1g is ?;—f +1t%x = 0, where x is displacement (in
m) from mean position. The frequency of oscillation is (in Hz):

A.(1/5v10 B.2 C. 5v10 D. % [1]

6. A block of mass M is placed on a horizontal smooth table. It is attached to an ideal spring
of force constant k as shown. The free end of the spring is pulled at a constant speed u. Find
the maximum extension (x0) in the spring during the subsequent motion. 2]
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7. Asinusoidal wave f;(t) = 3 sin w t is superposed on another periodic wave f,(t) which is also
oscillating with the same frequency. If the resultant wave is a sinusoidal wave, which is out
of phase with f1{f) by 53.1%; then the wave f3{f) would be-

Hint: tan 53.1°=1.33

A. f2(t) = 3 sin(wt) B. f2(t) = 4 sin(wt + 53.1°) C. fot) = 3 cos(wt —53.1°) D. fa(t) = 4cos(wt)
(2]

) T
8. Two waves represented by y; = asin (wt + E) , Y2 = acoswt, the resultant

amplitude will be:

A.a B.aV3 C.av2 D. 2a 2]
9. Iff(t) = Asin wt + B cos wt is written as f () = D sin (wt + @ ) then '@’ is equal
to?
4 a2 . ad -1
tan” ' (A/B VAT + BT fan” (B/A) A+B



A B. C. D.

(2]
A m/6 B. T C.2m/3 D. /3 [2]

10. Two waves represented as X = a sin(wt + T/6), x = a cos wt, then resultant phase
difference between them is:

11. The first diffraction minima due to a single slit is observed at 30° for light of wavelength
6500 A. The width of the slit is:

A. 3250 A? B. 6.5x10™* mm C.2.6x10™%cm D. 1.3x 10° [1]

12. A clear glass light bulb is placed 0.750 m from a convex lens having a 0.500 m focal length,
as shown in the Figure. Use ray tracing method to get an approximate location for the image.
Then use the thin lens equations to calculate:

(a) the location of the image and (b) its magnification.

Light bulb Screen
ﬁi\ <
f=080m [ ™~
::‘ g _. m . i e
e e P B “
by = 0.75 Mol
A (a}di=0.75m,(b)m=+1B.{a)di=1.5m, (b) m=-2.
C.(a)di=-0.75m, (b) m=-1.D. (a) di=-1.5m, {b) m = +2. [2]

13. Suppose the book page in the Figure below. (a) is held 7.50 cm from a convex lens of
focal length 10.0 cm, such as a typical magnifying glass might have. What magnification is
produced?

A. (a) di=-30 cm, (b) m = 3, (d) image is virtual and upright.
B. (a) di = -30 ¢cm, (b) m = 3, (c) image is real and upright.
C. (a) di=30cm, (b) m = -3, (c) image is real and inverted.

D. (a) di= 30 cm, (b) m = 3, (d) image is virtual and upright.




14. The diagram shows a ray of light as it leaves a rectangular block of glass. As the ray of
light leaves the block of glass, it makes an angle 8 with the inside surface of the glass block
and an angle of 30° when it is in the air, as shown in the diagram.

.
3

8

/

(i) If the refractive index of the glass is 1.5, calculate the value of 6.
(ii) What would be the value of the angle 6 so that the ray of light emerges parallel to
the side of the glass block?

A. (i) 6 = 54.974, (i) 6 = 48.92 B. (i) 6 = 35.926, (i) 6 = 41°.82
C. 6 = 41.982, (ii) 6 = 35°.26 D. 6 = 48.92, (i) 6 = 54°.74 2]

15. Suppose you have a concave lens of focal length f = 23:0 cm. An object of height 5.0 cm
is placed 33.0 cm from the lens. Using the algebraic method, determine: (a) the image
distance; (b) the image height; (c) the image magnification; (d) whether the image is real or
virtual; and (e) whether the image is upright or inverted.

A. (a) di=-13.5cm, (b) hj= +2.05cm, (c) m = +0.4, (d) image is virtual, (e) d; is upright.

B. (a) di =-13.55 cm, (b) hi = +2.05cm, (¢) m = +0.4, (d) image is real, (e) di is upright.
C.(a) di=13.55 cm, (b) hi=-2.05cm, (c) m = -0.5, (d) image is virtual, (e) di is inverted.
D. (a) di=-13.55 cm, (b) hi =-2.05cm, (c) m =+0.5, (d) image is real, (e) di is inverted. [2]

16. The critical angle (for total internal reflection) for a certain liquid-air surface is 47°.7.
What is the index of refraction of the liquid?

A.1.551 C.1.351 B. 1.451 D. 1.251 [2]

17. The behaviour of light rays is as shown in the figure below. The relation between
refractive indices y, p1 and pa is:

A p>pa>p B H<Ha<p1 C. pu<pa,p=p1 D pa<py,p=L

i | n Bz
”"*”"2:_‘:\(
[1]

18. A boy of height 1m stands in front of a convex mirror. His distance from the mirror is
equal to its focal length. The height of his image is




A.0.25m B.0.33m C.0.5m D.0.67m [1]

19. An object is placed in front of a converging lens as shown in the figure ata distance greater
than 2F. The image produced by the lens is:

A. Real, inverted and magnified

B. Virtual, upright and magnified

C. Virtual, upright and demagnified

D. Real, inverted and demagnified

E. Virtual, inverted and magnified [2]
TOTAL [30]



Formulae Sheet - Waves Vibrations and Optics =~~~ _

1 Waves Motion
5 Py 18
General equation of wave: ¥ = - 5.

Notation: Amplitude A, Frequency v, Wavelength A, Pe-
riod 7', Angular Frequency w, Wave Number k,

27
=Ny

T:EZ U= VA,
v

35

Progressive wave travelling with speed v:

y=f{t +z/v),~ ~z

A .

y=f{t— z/v),~ 23

e
>

Progressive sine wave:

y = Asin(kz —wt) = Asin(27 (/A —1/17)

2 Waves on a String

Speed of waves on a string with mass per unit length p

and tension T v = /T/u
Transmitted power: Py, = 2r°uvA*?
Interference:

= Ay sin(ke —wt), ya = Aosin(kz — wt + )

l y =11 +y2 = Asin(kz — wt + ¢) [

A=1JA% + A? +241 Az 0088

tane = M—,
A+ Ascosd
fi { 2nw, constructive;
(2n+ 1)w, destructive.

i, g B

A4

24 cos ke

Standing Waves:

i = Ay sin(kr —wt),  yp = Assin(kr + wt)

{y =y +y» = (2Acos kx) sinwt!

. (n + %) :’}, nodes; n=0,1,2,...
T n3 antinodes. n=10.1,2,...
in L 3F
String fixed at both ends: 1\1 EN
™~ N A7}
A2

1. Boundary conditions: y =0at x =0 and at & = L

2. Allowed Freq.: L=nd, v= £ /L

7L = 1.9
TR 0 S

|~

3. Fundamental/1% harmonics: 19 = 5

=

NS

4. 1% overtone/2"¢ harmonics: 11 = 5+

—
oo

1

5. 2 overtone/3'd harmonics: v = & i @@a

6. All harmonics are present.

£

String fixed at one end: N% %
A N

e
32

1. Boundary conditions: y =0at 2 =0

2. Allowed Freq: L = 2n+1)3, v = 31;—%1\/-% n =

0,1,2,....
3. Fundamental/1%* harmonics: vy = 75 \/%_L ‘é

5. 2 overtone/5" harmonics: vy = %\/ - R

6. Only odd harmonics are present.

£ 13 overtone/?;"d harmoniecs: v = % %

1 n

vl v VT v . p=2 [T
Sonometer: v x 3., ¥ X I,J/DC\/H.L/—QJ "

3 Sound Waves
Displacement wave: s = sgsinw(t — /v)
Pressure wave: p = pgcosw(t —x/v), po = (Bw/v)sg

Speed of sound waves:

o
/E ¥ “P
Vliquid = \J ri Usolid = | P Ugas = \ )
H 2% B ., 2.2 m’v po®
Intensity: I = = =s"v° = P_-—w =5

Standing longitudinal waves:

m = posinw(t —x/v), ps=posinw(t+z/v)
p=p1 + pz = 2pg cos kx sinwt

Closed organ pipe:

1. Boundary condition: y =0 at z =0

2. Allowed freq.: L = (2n+1) %, v=(2n+1)F,
0,1,2,...

3. Fundamental/1%* harmonics: 1o = 75 |€

k=<
SASS

Thi=

4. 1% overtone/3' harmonics: v; = 31y = 2—;
iL

5. 27 overtone/5'" harmonics: v = buy =



Formulae Sheet - Waves Vibrations and Optics

6. Only odd harmonics are present.

Open organ pipe:

=
E N A S A

1. Boundary condition: y =0 at . =0

Allowed freq.: L = n%; v=ngr, n=12...
2. Fundamental/1%* harmonics: vy = 51 }é
3. 15¢ overtone /2™ harmonics: vy = 2u, = 2% >®<
4. 2™ overtone/3™ harmonics: v = 3vg = &2 }@@{
5. All harmonics are present.

Resonance column: zi

s +d= %, v=2(g —h)

1:1+f1:%,

Beats: two waves of almost equal frequencies wy = wy

p1 =posinun (t —z/v), p2 = posinws(t —z/v)
p=pi +pz = 2Zppcos Aw(t — x/v)sinw(t — x/v)
w=(w +w2)/2, Aw=uwy —wy (beats freq.)

Doppler Effect:

U+ U
S e

U — U
where, v is the speed of sound in the medinm, ug is
the speed of the observer w.r.t. the medinm, consid-
ered positive when it moves towards the source and
negative when it moves away from the source, and us
is the speed of the source w.r.t. the medium, consid-
ered positive when it moves towards the observer and
negative when it moves away from the observer.

4 Light Waves

Plane Wave: E = FEysinw(t— %), I =1

1

Spherical Wave: E = £ ginw(t—£), I = I

P

Young’s double slit experiment

Path difference: Az = %ﬂ

Phase difference: § = 2T Aw
Interference Conditions: for integer n,
5= 2nmw, constructive;
T (@n+ )w, destructive,
Ap — { 1A, constructive;

(n+3) A, destructive

Intensity:
I =1 + Io+ 24/ 11 I5 cosd,

Inax = (\/K+ \/f;)za Linin = (\/E_ '\/I;)

I =1I: I =4Iycos’ §, Imax = 4lo, Imin =0

2

. . _— _ AD
Fringe width: w = 2

Optical path: Az’ = pAx

Interference of waves transmitted through thin film:

nA, constructive;

('n, + l)} A, destructive.

bﬂ/y

D

Ar=2ud = {

Diffraction from a single slit:

For Minima: n) = bsiné = b(y/D)

Resolution: sinf = L'%gﬁ

Law of Malus: [ = Iycos?0



Formula Sheet for Wave Properties and Light

A imtbi&
£ Types: Trmsverse, longitudingl, trveling, standing, harmonic
& Geoeral forn fir amsvese taveling wave: 3 = fir — o (o the
right} or » = f(x + v} {to the lef)
b, Genensl form of barmonic wave: y = dsifkx — md)or 3 = Aol — w4
©. Standing wave: ntegral multiples of & 1 fit the length of the
oscillating materisl
i i
o General wave equation: ,:ix:: ”{3’5 ggf
= Superposiion Principle: Overlapping waves interuet »2 ponsiroctive

and destructive nterBerence

Harmonic Whv& Propertiss :
Wavelength | %{m) |Distance betwesn peaks
Period Ty | ”.E‘imc fey %mei one &
Bepeey | j@m g

Angular Frequency | @ (radlg) | @< %5— =2uf

Wave Amplimde | A4 | Heightofwave
Speed vimis) |v=hf

Wave number bl |2

2 % Ramp ﬂmmune the velogity and period of 2 wave mﬂ:

A= 5 2mand f= 50.0 Hz |
Equations: v = Af ?‘m?l
Dhata: = 320 m; f= 50.0 He

Caleulations: v = Af= 520 m % 50.0 = 260 m/s
e Hz =002 8

7 50
B. Sound Waves
f. Wave natere of sound: Compression wave displaces the medium
the wave -

2 General speed of sound: v = \f%;
bty Lol }_I £ Bﬂlk M@ﬁﬁ;ﬂﬁ ﬁﬂ{:&gﬁm g}fgﬂ'ﬁum mmibﬁﬂ‘y}

For o gy, v of IXT gl P ﬁ- {ratio 6Fgas heal capagities)
%y Swmple; Caleulate speed of sound in Helinm at 273 K
Helium: Ideal gas, 7= 166 M= G004 kpimols
YR '

o ’5‘!'_{@_
) [flﬁﬁx gAld ke mis X 171K
B GO0dkg
= /041,000 m¥/<* = 971 mis note: /  appliesio the units
3. Loudness as intensity and relative intensity
& Absoleie Entensity (7 = Power/Arsa) i8 an inconssnisnt measire of
Tondness
b Relutive houdness Decibel seale (dBy: B 10 log - 3:; Iy is the
threshold of hearing; Bl =0
& Samples: Jot plane: 150408; Conversation: S0dB; a changein B d8
represents o i0-Rld incrsase i J 7
ﬁappkmﬁm The s.mm& Fregueney shifty -;-*dm 11y refative motion
of sounse and Hstener
¥y - %m{x:m':rqwd "f’s souree speed; v - spead of sound
f' ¥ th ﬁm you
TV VY,

- b -4

Key: Identify relative speed of source and listener

A Bass Properties of Light Reflecion and Relraction

1. Lol Exsmine light snd #s botessetion with matier ﬁﬁ?f"ﬁm* @
2. Koy varialilex 4 :
& o spead of light m 2 vecuwn

b bwibes o refeaction: a; 5 ~ speed of light in medipen tected /f

e Laglt & dle crromagnatic wive: &= ¢
Laght chrscterised by “coler™ or wavelength
o Light as parfiele: o« B/ eneeny of phosn
3. Rellection nnd Refractionof Light 5 47
& Law of Reflection: & = 8 g 4%
. Refraction: Besding of Bghe ray aiipaees fowmn fmg y e
=Bedls Law: msinth - malnlh np, n a2 the indioss of sefiaction of ___ 3 A
tive oisderiade Ui 49 R
©. Internal Refleetance: tnt, = 22
Light passing from moterial of gher i fo 2 lower o may be
{ropped i the madenal
4. Polacbeed Bght: £ Geld is st aphencally syt
= Examples: Fhmalinsir polrised, crodaty polaieet ,
. Polerization by reflection from e dietecine surfios o sngle B,; 4 {‘lz&s A i

Brewser's Law: anf, = X

B, Leisves and Opticed Batroments {;&
1. Ganl: Levves and smimors genenite inges of shject ;
2. Koy eoneepts gl variabies : :
& Badius of curvstise: B 2F Lins and Mirror Properiies
&m weds: Bine from base of object Parameiers + gk = AR
throinh center of kns or mpms wEs T o
el largth | cammvergang Jors | diverglog ks
o Magnification: M~ £ b ‘conive mmar | smver mime
o Laws of Geometrie Optics: | sotjectdist. | sesl object | vieal atject
4w i e Sy e | el ege | Vil
& Ceonhinstion of 2 thin lenses: oot si:a& areet Tswerted
Fdrdo il e
3.%, Banmple Guidelines Tor ray tracing:
&, Rays that parallel aptie s ass dough ™
b Rays poess thouigrh centir of the lens tchanged
& Jiege Foang sl converenc e of tay Fatiigs
Uy Bample ray trachgs: e 50 abe
' Pane mirrer: Law of Reflsction ; :
i : Camverging Lens

£ Enterferemee of Laght Wiaves
1. Goal: Examine constmctive snd deciuctive misr fenmos af
Hahd waves
3 Key Varfulies sl Concepis:
& Constroctive interference: iz 51
&, Dt nctive berference: 32
& Huygens® Principle: Bach portion of wave fronl sctsss &
it of ted Wi
3, Duifesction ol Hght, foom 2 grating with sjeoeng o, madiess
o ierlemee petlen dymble masfm= 0, 12,3, )
4, Stngle-alit sxperiment, 55t width a; destroctive neiseics
for sinf e B2, gm0, 41, 42..)

%ﬁ-}ﬂy ilTraction fom = cryvatal ‘iidg& i s

ALA
,(\ . \;::..

3o

pagie #; Bl (m = 0, 1,2,

,,,,,,,,,
aaaa

P
%——"—
w—m&v




Formula Sheet for Wave Properties and Light

Formulas and ldentities
Half Angle memias

Tangent and Cotangent ldentities
gy S | cos(f)
i) = Gosm 0= sinig)
Reciprocal ldentities
P 1
o) = sin{f) gl = csoif)
o(8) = — on8{B) = —
sec{t] = coa(d) () = aac(d)
, 1 o 1
ool(f) = ZRE tan() = o
Pythagorean ldentities

sin”(8) + cos*(6) = 1
tan*(6) + 1 = sec*(9)

1 + cof*{@) = esc? (@)

Even/Odd Formulas
gin(~f) = - sin{#)  csc{~f) = - csc(d)
cos( 8] = cos{#) sec(--f) = sec(f)

tani ~#) = - tan{#)
Perlodic Formulas
If v is an integer then,

cot{~f) = = eot(d)

sin(6 + 2mn] = sin(@) ese(d + 2xn) =
cOSifl + 2rn} = cas(f) sec{ff + Tan}

tan{d <+ mn) = tanid)  col(f + xn) = cot(d)

Degrees to Radians Formulas
If = is an angle in degrees and ¢ Is an angle in

radians then

# { g ) 1B
™= T T W =3
Double Angle Formulas

sin{28) = 2sin{8) cos(d)

cos(20) = cos?(#) - sin”(6)
e ngzfﬁ} -1
o f e 2 Smg{g}

_ 2tan(d)
tan(26) = Tiﬁ?‘{%@

(t)-

(1~ cosif)
=\ T oos)
ain’(f) = 3 (1~ 0o8(B)) . gy = L= co(0)
cas{(f) = § (1 + cos({26)} ~ 1+ cos{26)
Sum and Difference Formulas
sinfex + 8} = sin{e) cos{H} £ cosia) sin( 3
cos(u & 3) = cos(a) cos(3) T sin{a) sin{3)

tando) & ans)
1 tania) tan{ 3}
Product to Sum Formulas
sinja) sin(3) = 1 lcos{a ~ 4) ~

&

tanio i §) =

cos(a + 8)

cos{a) cos{3) = % [cos{o ~ 8 + cos{e + 8]

- gsel#) Sina] cos(8) = § [sinfu + 8) + sinfx ~ F)]
= gen(#) cos{a} sin(d) = 3 [sin{o + 4) - sinfo - 4)]

Sum to Product Farmuim

sif{ex) - sin(d) = 2cos (“ z 3) sin (ﬁ i ﬁ)

cos{a) +cos(d) = g¢ﬂ$< s 8)@ (& - )
cos{) ~cos(3) = ~2sin (“ 2 sin (25 ﬁ}
Cofunction Formulas

sin (fi - a} = cos(f) cos (i f?) = sin[#)

g

b3

t&éc{ ﬁ) = gec(d) s&c{m o &) csc{d)

tan (5 - 8) = cotis) cot (3 8} = tan(e)



Formula Sheet for Wave Properties and Light

Refractive index of various substances

Commaon Transparent Materials

Eve, Agusous humor 1.33
Eve, Comes 1.38

Eye, Lens 1.41

Eve, Vitreous humor 1.34
Glass, Arsenic trisulfide 2.04

Glass, Borosilicate glass (BSG) 1,523 ~ 1.526

Glass, Crown [common} 1.52
Glass, Flint, 29% laad 1 669
Glass, Flint, 55% lead 1.660
Glass, Flint, T1% lead 1.805

Glass, phosphosilicate glass (PSG) 1.47
Glass, Fused Silica 1459

Glass, Pyrex 1.474

Lucite 1,495

Mylon 1.83

Dhzidian 1.50

Plastic 1460 - 1.58

Plexiglas 1.485

Sajt 1.516

Vacuum

Yaeyum 1.00000

Ajr 1.00027

Common Liguids

Acetons 1.36

Alcohol, Ethyl (grain} 1.38
Alcohol, Mathyl fwood) 1.328
Bear 1345

Carbonated Beverages 1.34 - 1.358
Froft Juice

Chiorine (lig) 1.385

Cranberry Juice {25%) 1.351
Glycerin 1473

Honey. 13% water content 1,604
Honey, 17% water content 1,484
Honey, 21% water content 1,484
ire 1.308

Blilk 1.35

Oil, Clove 1.635

i, Lemon 1481

Oil, Nerch 1.482

O, Orangs 1473

Qil, Safflower 1.486

Oil, vegetable (50" T} 1.47
il of Wintergreen 1.536
Figny, White 1.3681
Shampoo 1.362

Suger Solufion 30% 1.38
Sugar Solution 80%, 1.49
Turpentine 1.472

YVadka 1.363

Water (0% Cj 1.33346
VWater (100° C) 1.31766
Water (20° C) 1.33283
Whisky 1.358

- Metals
Aluminum 1.38 Micksl 1.08
Copper 2.43 Flatinum 2.33
Gold 0.166 Silver 1,36
Mylar 1.656 Titanium 2.18






