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Tips for Scoring Higher

Big Picture (Heat and Gases)

1. nternal energy = wolecular K€ + intermolecular PE 2. Calibration of thermometer

" random motion " interaction
T~ <KE> among particles AL
stote ~ <PE> At, AT,: AT, -g'
AT | = AL, : AL, Y
.. . | e S
4. Heat = energy transfer "." tewmp. diff. AT, g
* 7 \ g
It To>T, = heattlow
,f I f 3.T(K) =6 (c) +273 2
*f T,=T, = woheatflow S
; *wmp (water) =0°C =273 K Ey
*larger T,-T, = faster heat flow z
S * bp (water) =100°C =373 K
\

5. ways of heat transfer *temp. diff. = A @ (C) = AT(K)
* conduction = by collisions
(metal = good conductor " freee”)
* convection = fluild movement
("." Llocal thermal expansion. = less dense = floats)
* radiation = EM waves of diff. freq.

- good reflector

. ; = bad absorb = s
(higher T = peak at higher {req.} - bZd. ?:Li‘;e:r i T, = const. temp. (bp/mp)
&. Effect of heat absorption/release m_‘l
* not reach bp/wmp = AT = AKE (APE=D0) ATI
* veaches bp/mp = change of state = APE (AKE =0) . ‘
(T = const.) \ !
\ R, = meAT,
F Mixing (thermual contact) @. = ml
* same flnal temp. @, = meAT,
* conservation of energy
£.9. 1kgice (0 <)® § 1 kg steam (100 ©)® - 133 kg water (100 °C) + 0.67 kg streava (100 °C)
R, + &R =R, = water§steam co-exist
absorbed relenses
®, = ml; = 224 k) @, = meAT =420k
@ 1 kg ice (0°C) Ly leg water (0 °C) LA kg water (100 °C)
@ 100 "C steave — 100 °C water (33%) + 100 °C steam (67%)
{
@, = (33%m) £,
g. ldeal gas 9. Moles o
s témd, no molecular tnteraction (PE = 0) n moles = N molecules
BV = nRT . = 1 wmole = !‘\:A molecules
i = = pv= —é’Nm(Vrvds)Q total mass = vol. X (density)
total KE = SWRT : P =n X (mass per mole)
' \ macro wicro

LN (Vi) = N X (mass of a molecule)

i
10. Molecular motion
*p = force on wall per unit aven

* if const. vol, speed 1 = hit the wall wmore vigorously § wore frequently
* Uf const. temp., volume | = hit the wall more frequently




Ray Optics

) Shoot-the-stars questions

Think and solve

A light ray travels in a straight fibre of refractive
index 7 and length £. What are the min. and max.
time required for the light to travel from one end
of the fibre to the other end without any light leak?

(c: speed of light in vacuum)

air

4.

A triangular prism made of material X is used to
deflect a light ray by 90° (i.e. incident ray L

emergent ray) in water (n = 1.33).

N\ e
LN

fibre
f (a) What is the min. refractive index of X? (1 mark)
(b) Sarah claims that she can deflect a light ray by
min. max. 90° with a rectangular block made of material
A. 2/ (nc) nl/c Y, whose refractive index is lower than X. Do
B. ¢/ (nc) w2/ c you agree? Illustrate you explanation with the
C. ntlc w2/ c aid of a diagram. (4 marks)
D. nt/c n't/c

A sphere with its back silvered can act as a
retroreflector. When a fine beam of light is
directed to the sphere as shown, it is refracted at
the front surface, and focused on the rear interior
surface. Then, it is reflected, and finally leaves the
sphere in the incident direction. To achieve this,
what is the approx. refractive index of the sphere?

Think and solve (for full-x physics only)

5.

Jack sets up the following apparatus to determine
the refractive index # of a liquid. The tank is half-
filled with the liquid. A parallel laser beam is
directed perpendicularly onto a grating which is
attached to one side of the tank as shown. The
screen on the opposite side is used to catch the
diffracted fringes produced by the grating.

screen

tank
parallel
laser beam
silvered
A. 15 B. 1.75
C. 2 D. 25 side covered with grating

A candle is placed at a fixed distance in front of a
wall. A lens is inserted and moved slowly between
them. At two particular positions, sharp images
are formed on the wall. The heights of the images
are 50 cm and 8 cm respectively. What is the
height of the candle?

(vertical slits)

The angular separation between the first order
fringes above the liquid surface is 40° while that
below the liquid is 30°. Which of the following best
estimates the value of n?

A. sin 20°/sin 15°

A. 625cm B. 20cm B sin 40°/an 300
C. 2lcm D. 29cm C. sin 70°/sin 65
D. sin 80°/sin 60°

Ans:1.C 2.C 3.B 4a.1.88 4b.yes 5.A
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Ray Optics

134

Ray Optics

A square box of length 24 has a small rotating
mirror in the middle. A laser beam is directed
onto the centre of the mirror, and produces a

bright spot on the wall of the box.

If the mirror rotates at an angular speed w, what is
the max. sweeping speed of the spot on the wall?
(Hint: if the box is circular, where will the spot

sweep the fastest?)

A. wd B. 2wd
C. 2V20d D. 4wd
Ans: 6.D



Skill-sharpening Exercises

Ken places a toy O in front of a lens L. He then places a screen S behind the
as shown. The screen captures a sharp and diminished image.

lens

Now he wants a sharp and magnified image. With the position of L fixed, what

should he do?

A. Move both O and S away from L.

B. Move both O and S towards L.

C. Move O away from L but S towards L.
D. Move O towards L but S away from L.

From-a-diagram

A pin O s placed in front of a plane mirror M and forms an image I as shown.

M is now moving away from O at 4 cm s™'. What is the speed of I?

A. 2cms’t B. 4cms!
C. 8cms™ D. 16cms™!

A light beam strikes on a convex lens as shown. The foci of the lens are F and F’.

Which of the following paths best represents the refracted ray?

A. P B. Q
C. R D. S

In a ripple tank, a series of water waves travel towards a deeper region Q as

shown.

Which of the following diagrams best shows the wave pattern on the right of Q?

A. B. C. D.
Q Q Q Q

i el B

The diagram shows a light ray travelling through a glass prism.
What is the refractive index of the glass?

A. 0.66 B. 143
C. 152 D. 174

The figure shows a light ray travelling from air to medium W and another
light ray which travels from W to air.
What is the angle 6?

A. 36.7° B. 41.7°
C. 483 D. 53.3°

60° !
air

o L S

e 1§

{

medium W : 0
: 40°
I

\ o
5 =

Ans:6.D (E)1.C 2.B 3.B 4.C 5.B

sas|aaax3 buluadieys-|pjs
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Intensive Basic Training

A4. Finding particle motion in a wave

Exercise 1 (w1, 1 min) Exercise 2 (w1, 1 min)

In each question, determine the direction of motion of In each question, determine the direction of motion of
particles A to D of a TRAVELLING transverse wave at particles A to D of a STATIONARY transverse wave at
the moment shown. the moment shown.

E.g. direction of travel E‘g‘

A (£ /1 / -momentarily at rest (0)-)

1. direction of travel

2.

3. direction of travel
A B C: D
& D: 4 max. displacement

4.

Ans:(Ex1)1.0, 70,7 2.1, 7,071 3.1,0T0 4017170 211701717 2.1, 7,1 3.7,0, T 4.0000
174



Intensive Basic Training

A6. Handling refracted rays

Exercise 1 (w4, 0.5 min) Exercise 2 (w4, 0.5 min)
In each case, determine which line best represents the In each case, determine which line best represents the
refracted ray. Given 7, = 1.33 and n,, = 1.5. refracted ray.

1.

1. A
[

air ,

glass L r

alb alb

x
y
2.
a
water W
air
alb

alb

v
a
v
a
3. 3. /
water
glass \bk
b
alb
4 alb
4
4 b a
a
air b
glass
¢ alb/c
alb
5. 7
5. b
a
a
water F F’ b
air
// k alb/c
alb
6 Ja b
6. b
C
a
glass r 1%
water
// alb/c

alb

Ans:(Ex1)1.a 2.b 3.a 4.a 5.b 6.b (Ex2)1.b 2.b 3.b 4.c 5.a 6.a
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Revision Exercises

Radioactivity and Nuclear
Energy |

(For fu I I-X thSics on Iy) Characteristics of ionizing radiation
Atomic model and decay series
Half-life and exponential decay

Nuclear energy
Level of difficulty:mm 000
Unless otherwise specified, take ¢ = 3.00 x 10° ms™, e = 1.60 x 10° C,
u =931 MeV = 1.661 x 107 kg.
A. Multiple-choice questions
Characteristics of ionizing radiation
1. The ionizing power of the three types of nuclear 3. A certain radioactive source gives a corrected
radiation, in ascending order is count rate of 300 counts per minute. When
A @By B. a7,p different absorbers are put in between, the
C. Bya D. 7B a. corresponding corrected count rates are recorded.

The following table shows the results.
2. The diagram shows the cloud chamber tracks of a

radioactive source. Corrected count rate /
Absorber et
counts min
cloud chamber
Paper 80
3 mm aluminium sheet 76
20 mm lead block 30
source Based on the above result, the radioactive source
. s emits
The source is emitting
o o A. aonly. B. Sonly.
A. aradiation. B. pradiation.
o C. aandfonly. D. aandy only.
C. yradiation. D. X-rays.

Ans:1.D 2.A 3.D
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