Syllabus 2016/2017

2015/2016 BiF ABZ5lalid ADMISSION EXAMINATION PAPER

F—E45r Part 1 3R Multiple Choice

1. EYrammngs - HORE
When you add heat to a substance, its temperature
(A) &ELETT -
always increases.
(B) B0 R
sometimes decreases.
(C) FIREMRFFA 2 -
might stay the same.
(D) HUARSREET BT N -

might go up or down, depending on the temperature.

2. ERDASIRER 0 AREREEHIZD?
When a string is vibrated at fundamental frequency, what is its length in terms of

wavelength?

NI 7
® Y

©)

D) 2

3. [EmERETERE [EIYAE B 1F R 780 B %
Coulomb Law dictates that the interaction force between two obeys
the relation.

(A) & SCFTT
currents; inverse square
(B) i 5 SELHI
currents; inversely proportional
(C) #FEH 1 K7
static charges; inverse square
(D) AT 5 SZELHI
static charges; inversely proportional
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— T BT DA O A — (8 19 ARSI 22 T o KT AR RE B
T3 T AT R A RE KL T AT 2 B &y 220 Bo iR 2
A charged particle with constant velocity enters a zone of uniform magnetic field. At
what angle should be the velocity form with the direction of the magnetic field such
that the Lorentz force experienced by the particle is maximum?

0°

90°

45°

30°

—E &Ry m W NERDUESR v AR B HI AN T — B ARR (G BE - 17 BLE BE R 43
& o 5%/ NBROGIFZIRHY B4R UM [E]HY 2R E EE » 1 i VR 5 A A 2

A ball of mass m rolls on a frictionless surface towards a wall along a straight line
and with a speed v. After impacting the wall, it rolls away from the wall along the
same straight line and with the same speed. Which of the following statement is
correct?

WA RTINS - /NEREYEIEZAHEHY -

Before and after impact, the momentum of the ball remains unchanged.
/NERHIE PN Rshiid s 1 -

Because of the impact, the inertia of the ball has been changed.

/INER S EE AR e e 58 TR R -

The impact between the ball and the wall is totally elastic.

LLEEIE -

None of the above.

EOCHE—MEEAS S VER - BT AR

When light direct from the first medium to the second medium, its refraction angle
depends on

AEFF -

incident angle.

BT -

refractive index of the first medium.

B BT -

refractive index of the second medium.

LLEFRA -

all of the above.
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5y Part 2 27E Question — Concept

1. fEenvEEgeE T E T - fiw BT DIERIRAYEIZE 7 IEERRESE 1Ryl
HEME ?
In double-slit interference experiment of light, what kind of pattern can be seen on
the screen? What property of light is verified by this experiment?
(5 47/marks)

2. (MEERSYER = ?
What is half-life of radiative materials ?
(5 43/marks)

3. BERCEEE T ?
What does Lenz’s law state?
(6 43/marks)

4. GRCCECEIEFIBIRE
Please compare momentum and kinetic energy.
(6 77/marks)
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FE=¥45r Part3 #+E M Question — Calculation

1. fE£25°C T —#ile e —sdfiEl iy B850 5l K 3.000 cm A1 2.988 cm  FEHi—If
FET - SERRERIAT iOE = SR 2 GRFVARIZAR GBS 111070 °C 5 &Y 47
FERRARE R 19%107°°C )

A steel rod is 3.000 cm in diameter at 25°C. A brass ring has an interior diameter of
2.988 cm at 25°C. At what common temperature will the ring just slide onto the rod?
(linear expansion coefficient of steel is 11x107%°C~!, linear expansion coefficient of
brass is 19x107¢°C™1)

(12 473/marks)

2. —HEFEESFHIITS RS 1.5 - B —mE P Ss— RS 20 cm /Y
(4

(a) SKILEFHYERE  (b) &R ENILESAT 40 cm iz > FTRUGAEIEE ?

A lens is made of glass having an index of refraction of 1.5. One side of the lens is
flat, and the other is convex with a radius of curvature of 20 cm. (a) Find the focal
length of the lens. (b) If an object is placed 40 cm in front of the lens, where is the
image?

(10 53/ marks)

3. TEEEPRES - A —ERE A BEOBIUEERHE TR Ri =100 Q ~ R2=40 Q
R3 =50 QF Ra=200 QRYEEFH - Jfi[=] B B o WIRZEHE Ry HVEE S 0.5 A > 3K(a)
TR 5 (b)EEE Ri ~ Rs e RaBYEEDR (o) BEPH(RY ~ R2 ~ R3 B Ra) Rl
FEL © (d) AB [HIAYZEEE -
In the circuit diagram as shown, a current is flowing from node A to node B through
four resistors with values R1 = 100 Q, R2 = 40 Q, R3 = 50 Q, and R4 = 200 Q. The
current running through resistor R2> is 0.5 A. Find (a)
equivalent resistance, (b) currents through Ri, R3 and R4 (c)
voltages across each resistors (R1, R2, R3 and R4), (d) voltage

across A and B.
(18 43/ marks)




4.

Syllabus 2016/2017

—EREREUER 4nys BEEMN BT > EVRERER AV IMEZIE ETT 14 m iR > /NZE
HREJSERDA R 20 nv's B E A A - ARt > SEEIECB g 1s A
2s Z1& - EAVRERAVEERERE /) 2 RERFI AR IOV EEEER /)N 7 (g = 10 m/s?)

A balloon goes vertically upwards with a speed of 4 m/s. When the balloon is 14 m
directly above a kid, he catapults a stone strictly vertically towards the balloon. The
initial speed of the stone is 20 m/s. Ignore air resistance; please determine the distance
between the stone and the balloon after the stone has been catapulted for 1 s and 2 s,
respectively. Please also determine the time when the distance between the stone and
the balloon is the smallest? (g = 10 m/s?)

(20 47 /marks)
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2015/2016 BAif 23RS MODEL ANSWER

F—E45r Part 1 3R Multiple Choice

1.

2.

3.

4.

S kW=

©
(B)
©
(B)
©
(D)

R4y Part2 27H Question — Concept

TESCHYEEPRGET- B Bt - Al Efrm: L EEDCERAL - ILERSEE 7OLH
FhttE
In double-slit interference experiment of light, bright and dark fringes can be

seen on the screen and it verifies wave property of light.

FEHI R Y E ER R R AR — 2P RS A AR IS R -
Half-life is the amount of time required for a quantity to fall to half its value as

measured at the beginning of the time period.

FH RV B B iy 2 A B BRI 355 7 () Bl e B S B AE B
An induced electromotive force always gives rise to a current whose magnetic

field opposes the change in magnetic flux.

BhAE & BIYIRCHY BRI Ry — T aE & M MTheE I MY EE & - B
YRGB R A/ T HYIERE - BB EenyE BFEE AR - (HHR
Ry RIMEIEE A4l E - —YenVEhE Sy HEE — e 8L MmEhEE(bg
BIREHIA —E 2L -

Kinetic energy is energy associated with state of motion of an object and physical
quantity for ability of doing work. Momentum is physical quantity for magnitude and
direction of quantity of motion. They are related to mass and velocity of an object.
However, momentum is a vector quantity and kinetic energy is a scalar quantity.
Momentum is being changed while changing of kinetic energy; kinetic energy may

not be changed while changing of momentum.
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E=H% Part3 #+E M Question — Calculation

DSO + aSDsoAT = DbO + abDboAT
DSO - DbO

AT =
apDpo — a50Ds0

_ 3.000 — 2.988
~ 19x 1076 % 2.988 — 11 X 1076 x 3.000
T = 505+ 25 = 530(°C)

AT

~ 505(°C)

4+ R,=100+————+ 200 ~ 322(Q)

3. @ R=R+ 1/Ry+1/R3 1/40+1/50

b) ig==2=0Rk_ 222 = 0.4(A)

R; R Rs 5

il s i2 + i3 == 0.5 + 0.4 == 0.9(A)
i4 s il == 0.9A

(©) Vi, =i;R, =0.9x 100 = 90(V)
Vz = V3 = iZRZ = 0.5 X 40 = ZO(V)
V, = i,R, = 0.9 x 200 = 180(V)

(d) Vag =V, +Vy +V, =90+ 20 + 180 = 290(V)
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4. DUEBRA R IR YRR (F Ry JFU0RG > JRERMVALE
Consider the point where the stone was catapulted to be origin, the position of balloon
is,
yw=H+vt
MAaSEALE
The position of stone is,
Yy =Vl — lgt ?
2

FEAE—HFZ] ¢ 0 JREREL R AR
At any time ¢, the distance between the stone and balloon is,

h=y -y,

=(H+vt)—(v0t—%gt2)

=%g;2_(v0—v)z+H

=5t —16t+14

= ot=1sF

Whent=1s,

h=5t"—16t+14=5-16+14=3(m)
= ot=2s
Whent=2s,

h=5t>~16t+14=20-32+14=2(m)
¥ h R EFOREEH
Take derivative of 4 with respect to ¢,

%let—l6:O:t:1.6s

Z—Z’=10>o Wk Byt IME > B ¢ = 1.6 s R BRFDSERAVEERE S/ )N <

2
Because i =10> 0, 4 is minimum and the distance between the stone and the balloon
t

1s the smallest when = 1.6 s.
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2014/2015 B ABZ5alid ADMISSION EXAMINATION PAPER

F—E45r Part 1 3R Multiple Choice
1. EBHRY EHVORERRFy 220 V > FEERRAE Fy . 40HY

AC voltage is 220 V in an electric system. This voltage in this system is

(A) “FHE -
Average value.
(B) HGRME -
Root mean square value.
©) BlEE -
Peak value.
(D) SERAE -

Harmonic value.

2. EE m DS vi Bl 5 FE R mo (F5EVERLRE © iR - m {51 2ES)
1 ma2 DAZRIEE va 38 o BE mu > ma > RHIGE—RERY va HYBRAIL IR 2
A mass mi1 with initial velocity vi elastically collides with a mass m2 at rest. After
collision, m1 stops and m2 travels at velocity v2. Assuming m1 > m2, which statement

about 2 1s correct?

(A) v, >y
B) v, <y
©) v =y

(D) ARERETE

It cannot be decided.

3. O TfEREMEIE K

The transfer of heat that takes place directly from molecule to molecule is

(A) {HEH -
Conduction.
(B) #fi -
Convection.
(C) BEH -
Radiation.
(D) R -
Sublimation.
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4. ZWNAERVELEN I ABGE A ST R - IEEAR AL 1
The energy supplied to a system in the form of heat, minus the work done by the

system, is equal to the change in internal energy. This statement describes the

(A) BIEFE—ER -

First law of thermodynamics.
(B) BIEFEIER -

Second law of thermodynamics.
C©) BNEF=TER -

Third law of thermodynamics.
D) MAEEIE-

None of the above.

5. [ ik - TLERS

As a solid undergoes a phase change to a liquid, it

(A) ERDR MEREAE -

Releases heat while remaining at a constant temperature.
(B) 1RO FRkWEE -

Absorbs heat while remaining at a constant temperature.
(C) MEE REHIFERMBEREE -

Release heat as the temperature decreases.
(D) BEE RS BTk EE -

Absorbs heat as the temperature increases.

6. EHITHTEAAE
Refraction of light happens

(A) B —RMEIEET -
when light undergoes reflection from a surface.
(B) & LKA Y B iy 2 L PR A
when light undergoes a change of speed between two transparent materials.
(C) ESCLAEES At E) -
when light undergoes movement through a critical angle.
(D) ECHI AR A F 90°

when light undergoes a 90° angle of incidence.
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5y Part 2 27E Question — Concept

L SUBRE Ry (I RURE B M AR S W e Y 3 P R (6 77)
Explain why most materials become less dense as their (6 marks)

temperature is increased.

2. IEFEE A B RHT 7 Fofr] & RO B G AE #8  Fa AE B 3 R B (6 57)
Z°7 (6 marks)

When does total internal reflection occur? Why does this occur in

the diamond more than glass?

3. §ili-238 JLE G o (alpha) FEEAEREE-234 - S0 T2 H (547)
UIRLE T AL T-4H B 7

Uranium-238 usually goes through a (alpha) decay to become (5 marks)
Thorium-234. What fundamental particles is this o particle
composed of?

4. ELMSGHIREEE ? (557)
What are the conditions for generation of a magnetic field? (5 marks)
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=47 Part3 &R Question — Calculation
I EFoR - —EER 1 kg 8975 m EREHERIE Dy g - s
Ky 30° o PEOTHRAERNEAYBEIEERE D & 10 cm > & 78 m BZERHE TS » Bl
—AFE ~ EBE R 10 kg AYJTBE M WHERRAELRHE ) _LIE1T » SRIHEERTTIE m 2
FERIEIA R PESE o (EREShie R MR KoK P B - ) (17 43)
As shown in figure, a block m with mass of 1 kg is released on a frictionless slope
and slides down. The angle of slope #is 30°. This block reaches the end of the slope.
It collides with a stationary block M with mass of 10 kg and then moves up the slope.
After collision, what is the maximum distance that block m can reach up the slope?
(Assume collision is elastic collision and flat section is frictionless.)
(17marks)

2. RBEZERT AR =AER (FER=15) —EFRE L - (a) HA
W6 Ky 450 (ERESBLIZE RAVSRITTIN A G K%/ 7 (b) HEAE
PR BZE E Y S B AR RREIAR A6 K% /D ? (16 53)
A ray is incident on one face of a triangular glass prism (index of refraction n =
1.5) in air. (a) The angle of incidence & is chosen to be 45°. What is the angle
of refraction & at the interface between prism and air? (b) What is the maximum

angle of & to occur total internal reflection on the interface between prism and
air? (16 marks)
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—+% 30 em WY/ NEZEZERAY R R EE > DEER () Ry 2 BIRERIRE) - £5Z
RHR R Ry 280 m/s - ZE R TRV Ry 343 m/s o SRATE IR (R
Fe(b)ft - (10 57)
A violin string with length of 30 cm is fixed at both ends and oscillates in the mode
with harmonic number () of 2. The speed of waves on the string is 280 m/s, and the
speed of sound in air is 343 m/s. What are the (a) frequency and (b) wavelength of
the emitted sound wave? (10 marks)

[ o R — AR SRR - HFBITEL (W) %DEE[ULE%& (N2) 7351 R 200 #1100 -

B PA—WNBE A Ry AV EEERETRIE EEH Ry ﬁﬁﬁmaﬁ ° R KRG 20 Q

(@) & Vac =10V » SERSRAVRIEERL Fs 25D

(b) H Ry 5 20 Q> STEHVAIEEEHE Re {1 ”?EW‘?EH F Ry FTfaichs B oLk
3 o

(c) 55 HHHAR B ERE TR (:

(d) & BRGNS - STR LS ERSSH T AR - (17 57)

Figure shows an ideal transformer. The number of turns of the primary side (V1) and

secondary side (NV2) of this transformer are 200 and 100 respectively. A voltmeter with

internal resistance Ry is used to measure voltage difference across Rx. R and Rx are 20

Q respectively.

(a) If Vac = 10 V, what will be the secondary side voltage of the transformer?

(b) If Ry is 20 €, calculate percentage error in the measurement of voltage difference
across Rx caused by Ry.

(c) Write down condition for ideal voltmeter.

(d) Calculate input power of transformer when voltmeter is ideal. (17 marks)
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2014/2015 BAifF 23RS MODEL ANSWER

E—ER4r Part 1 #E$EH Multiple Choice
1. (B)
2. (A

my, =m,v,

m >m, =V, >V

3. (A)
4. (A)
5. (B)
6. (B)
R4y Part2 27H Question — Concept

I EORME BT o THVESSEEGEIZY < 0T R0 iR i1 S Y E AR
W R -
The motions of molecules become violent as the temperature increases. It results in
larger average distance between them and material expands and thus, the density turns

into lower.

2. EHHFSRECRN 0085 » IR - RN HFESER - i

JEAREETE O FIZE RAVEE SR » SR AT RIHE -

Total internal reflection occurs when the angle of refraction is equal to or greater than
90°. The diamond has a very higher index of refraction than glass. Therefore, total
internal reflection occurs more in the diamond because the critical angle is smaller

when a ray passes through interface between diamond and air.

3. o MITMHENRRETHIRETZ - &P EmERRE T A T -

The o particle is equivalent to the nucleus of a Helium atom, i.e. it consists of two
protons and two neutrons.

4. EBYER] ~ HOREREWI O A EANS -

A magnetic field can be generated around a moving charge, current-carrying wire or
magnet.
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=4 Part3 =+ Question — Calculation

1 .
1. —mv,=mgDsiné

Vo =+/28Dsin @
= /2(9.8)0.1)sin 30°
=0.99 (m/s)

mv, =mv'+ MV
0.99 =V +10V -----(1)
: | PO T
mgDsin@ =—mv'” +—MV
2 2
(1)(9.8)(0.1)sin 30° = %(1)v'2 +%(10)V2

0.98 =V +10V -+ (2)

FH(D),
From (1),

. 0.99—/
10

y

FRAQR)
Substitutes into (2)

0.98 ="+ 10(0'99 _ V’jz
11v'*-1.98/-8.82=0
V' 2 0.99 (m/s)
B or
~—0.81(m/s)

FHRE H Tkl > J78E m R AER A ) FB1T » SCES) 7 R TT aAER VT
HU —-0.81m/s °
From question, block m slides up incline after collision, thus the direction of motion

is opposite to original. V' should be—0.81m/s.
67




Past Examination Papers 2014/2015, 2015/2016

%mv’2 =mgD'sin @

oo v (081
2gsin@  2(9.8)sin30°
~0.067 (m)
2. (a) n,sin@, = n,sin b,
6, =sin™ msind, :sin_l(sm45 j:28.1°
n, 1.5

6, =90° —[180° — 60° — (90° — 28.1°)] =31.9°

nysin@, =n,sin6,

, :sin’l(n3 51n93jzsin_1(1.5511131.9 j:52'40

n,

(b) n,siné;, =n,sin @,
0, =sin!| 2a30% % | sinl(Sln %0 j =41.8°
n, 1.5

0, =90°—[180°—-60°—-(90°—-41.8°)] =18.2°

n,siné, = n,sin b,

0 - sin‘l(nz sin 6, J _ sin‘l(l's s1r118.2 j: 57 90

n

nv  2x280
3. W ~933(H
@ =T 003 (Hz)
(b)  a=Yeme 3B 368 (m)
£ 933
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4. —L=
(a) N,V
K:£XVP:@><IO=5(V)
N, 200
@ __RR, :(20)(20):10(9)
R +R, 20+20

v =By - 10 s 167(v)
" R+R 20+10

A SR x5=2.5(V)
" R+R, 20+20

S5-1.67

H47EbER 7 (percentage error) = 2 %x100% = 33%

(b) R, ~o

@) I=—" = 5 __0125(a)
T R+R. 20420

P

input

=1V, =1V,=0.125x5=0.625(W)
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