2017 # % 34 B = < BT F -+ 32

Some useful constants:
# %8 % #c Gas constant R =8.31 J/mol-K
T+ B & Electron mass m.=9. 1x107" kg
% 3 % 47 Electron charge e = 1.6x10™"° C
% ¥ % Magnetic constant (permeability)u,= 4nx10” T-m/A
¥ 4 ¥ #& Gravitational constant G = 6.67x10"" N-m*/kg’
~ % & & Mass of the Sun M= 1. 99x10°! kg
# 7% L j= Radius of Earth = 6.4x10° m
ket #4 Specific heat of water= 4.2 Joule/gram °C
Poj b ehE 4 deig B og= 10m/s?
ki speed of light ¢ = 3.0 x 108m/s
R i % # Coulomb’s constant k = 9.0 X 10°Nm?/(C?
i % 5. ¥ #c Planck constant h = 6.6 X 1073*] - s
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A small stone is thrown upward with an initial velocity vop=10m/s. When the
stone reaches the highest point, how high up has it traveled?

(a) 5 )10 (o) 15 ()20  (e)25 -
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An object is projected horizontally out of a platform with a speed of 5m/s.

If its initial height from the ground is 10m, its speed after moving for 2
seconds will be:

(@) 20m/s (b) V425 m/s (¢) V125 m/s (d) 10 m/s
(e) ™+ % 2 (None of the above) °
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A 10 kg block resting on the table is suddenly pulled by a horizontal force F.
If the coefficient of static friction between the block and the table’s surface
1s 0.2, while the coefficient of kinetic friction 1s 0.1, what will be the
minimal horizontal force needed to move the block?

@10 2 5 £ (ke-W)  (1)20 2 7 £ (ke-W) ()10 2 #(N)
(d)20 2 # (N) (e) ™+ ¥ 2 (None of the above) -
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Two blocks with masses of m; and m, are in close contact with each other
on a smooth surface. Now a horizontal force acts on m; to move both
blocks. If m;>m,, what will be the reaction force from m, to m,?

(a) — () =F (d) 22F (e

mi+m; mi+m; my mq mi+m;

mq—m;
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An asteroid orbits the Sun in a nearly circular orbit with a period of 64
years. In terms of the orbital radius of the Earth to the Sun, what will be the
average distance between the asteroid and the Sun?

@2 4 (©8 ()16 (e)32

BILE Lt L m A BRIk A G d THAER QL0 TR
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If the radius of the Earth is about 4 times that of the Moon and the
gravitational acceleration on Earth is about 6 times that on Moon, what will
be the mass ratio between Moon and Earth?

(@)2/3  (b)124  (c)1/96  (d)1/144  (e) 1/576
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7. xyTa ta BFAAFTE QBT FA B 230,002 (2a,0) ke
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On the xy-plane, two particles with identical charge Q are located at (0,0)
and (2a,0), respectively. What will be the magnitude of the E-field at (a,0)?

@2 () (s (e (0

8. Aifh R 5 LAPIEAZ dehT FHM > AW ELNUTRLE L, F3 T
Ak o A T E R BFanivr 43
Two parallel conducting wires with length L and separation d carries the
currents I; and I,, respectively, and in opposite to each other. Find the force

between these two wires.

: Iy . . 11
(a) ¥+ attractive » F = 22212, (b) 4 repulsive » F=5222]
2md 2md
e 4 ey B o= Holilz 12 %4 ey B o= Bolilz 1o
(c) » 4 attractive > F Py L (d) repulsive » F Py L
. 1
(e) ¥ 4 attractive » F = 22122
d?

9. - F+ i Bv=50x10m/s > & » 353 g B=04T > & » P+
i BB e Ak 53000 RIS L4 ek )
A proton moving at v = 5.0 X 10°m/s enters a uniform magnetic field
region of B=0.4T. If the angle between the velocity and the B-field is 30°,
the force experienced by the proton is:

(a) 1.6 X 110713N  (b)3.2x 1073N  (c) 1.6 X 10" °N
(d) 3.2x107°N  (e) ON
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10. Bk d 3§ @ ok eBAET 0 T A1 BB ekt P E B RE?
A sound wave propagates from air into water. Which of the following

statement is true?

(@ kP Bz g FdnEn> o YAk

The sound wave has the same propagating direction in air and water.
(b) Bk chig S ok ? b B § ehid &)

The speed of the sound wave is smaller in water than in air.
() BT kY Bhaz i SApk

The frequency of the sound wave is the same in water and in air
(d) Bk e £ ik d B aZ 5 ¢ FAk

The wavelength of the sound wave is the same in water and in air.
(e) 1+ ¥ 2t (None of the above)

11. 7 7] &gt @ —‘ﬂk & & ? Which of the following statement is true?
(@) TR i A P i R 355 3 X 10%m/s
The propagating speed of electromagnetic waves is3 X 108m/s in every
medium.
(b) imebam iz 2w Lk w1 d £ R
Infrared is invisible, and hence it is not an electromagnetic wave.
C©pFF1rT
[ particle carries positive charge.
(d) 7 ST % 30 X AR
The frequency of a y-ray is higher than that of a X-ray.
(e) i #h AL & % 0 B AT ok ik £
The wavelength of an infrared light is higher than that of a radio wave.

DL
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The altitudinal difference between the top and the base of a waterfall is
1,000m. If all the potential energy is converted into heat when the water
reaches the base, what will be the temperature difference of the water at the

top and at the base in °C?

@14 17  (©20 ()23 ()26
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For the first four energy levels in a hydrogen atom, how many distinct
spectrum lines can be formed?

(a3 (b) 4 (c)6 (d)9 (e) 12

14. &k Tre P s ® o FEHH TN T I3 b it o PligdceE T Q
In the photoelectric experiment, if there is a need to increase the kinetic
energy of the photo-electron, what should you do?

(a) 4 4 BB bf 3k ek 3 e p

Increase the number of incident photons
(b) 5§ P51 el 5

Increase the frequency of the incident light
(c) 3 £ PR &k il £

Increase the wavelength of the incident light
(d) H#-pe btk e R

Increase the intensity of the incident light
(e) 1+ ¥ 2t (None of the above)

15,7 S|V R sk T OIED L B k0
In the following experiments, which one shows that electrons can behave
like a wave?

(a) =20 f” F % Millikan oil drop experiment
(b)
(c) >
(d) &
(e)

5l F B Current’s magnetic effect experiment
» 7 B Photoelectric effect experiment

F&\T«na—%x&

h

L

*E %{ &+4 % Compton scattering experiment
+ 849 % Electron diffraction experiment
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When a deuterium and a tritium fuse to produce a helium and a proton, the
mass reduction is 3 X 10%° kg. How much energy does this reaction

produce?

(a) 27 x10712] »  (b)1.4x 1071 ] (c)3.0 x 10719
(d) 45x 10719  (e) 9.0 x 10719

17.5- BEETA ST FLE 540%x107°C > p ez eL3 j7 10cm
Fu ABEHE T 20em 2. B L PR %Y V-V a @ ?
A stationary particle carrying a charge of 4.0 X 107 C. If one moves from
point A (10 cm away from the particle) to point B (20 cm away from the
particle), the change in the electric potential (V-V3p) is:

(a) 1.2 x 105V » (b) 1.8 X 105V  (c)2.7 x 105V
(d) 3.6 X105V (e) 5.4 % 105V

18. 77 7] 4cit @ ﬁ 7 i £ ? Which of the following statement is incorrect?

(@) Tir 323 B¢ x4 B RSgLR
The force experienced by a charge in the uniform B-field is
perpendicular to the B-field
(b)# 1 chT F Bt g BEY 3 % 4
Stationary charge experiences no force in a uniform B-field.
() BHT bk T 5
Electric field can accelerate electrons
(d) 37 U A d 7o el
Magnetic field can increase the kinetic energy of charged particles
() ixF HipF AN S &b
There is no isolated magnetic N-pole or S-pole.
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Anidea gas-filled container is partitioned by a frictionless and movable
divider into two chambers. Initially, the divider is stationary, the chambers
are equally divided (each having volume V), the gas pressure is 1 atm, and
the gas temperature is 27 °C. Now the temperature of right chamber
maintains at 27°C, but the temperature of the left chamber is slowly heated
to 327 °C. In response, the divider will move to the right. When the divider
reaches the equilibrium position, then

(a) = 2 H8AF & %V; volume of the left chamber is %V
(b) + F A %V; volume of the right chamber is ZV
() = Z M 5 %V; volume of the left chamber is ZV
(d) +F A %V; volume of the right chamber is %V

. L1 . .1
(e) v E i = EV; volume of the right chamber is EV o

KQUY) RS L7
Continuing from Q (19), the pressure in the right chamber is:

(@) 0.8atm (b)1.2atm (c¢)l.5atm (d) 1.8atm (e)2.0 atm

- PRt s SON/m chsE + o B Ak Fark T e oo A
T §BE S 40cm £ —40cm hgs B0 kv R IF o P § 4 48 3 20em - ¥5g)
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A block is connected to a spring with a spring constant of SON/m. The block
oscillates about an equilibrium position on a smooth surface with amplitude
of 40 cm (- 40 cm to +40 cm with respect to the equilibrium position at
zero). What will be the spring potential energy when the block is at 20 cm?

@0J] 1] (@©2] 3] ()47
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22.K% Q(21) AL 40P 40 cm A B0 3 -20cm A 0 S 4 ¥ R80T
Hirt Lo ?
Continuing from Q(21), when the block moves from 40 ¢cm to -20 cm, what
is the work done by the spring force?

@)0J] (b)1J  (c)2] (d)3]  (e)4]

23.- R Bz 2 ME S 1800 % o do%k #6600V R i 0 R A Tl
* 220V RIBARB T B E S0 ?
A transformer has 1,800—turnprimary winding. If the input of 6,600 VAC is
reduced to 220VAC for the home use, how many turns should the secondary
winding should have?

(@)60  (b)120  (c)300  (d)360 (e) 600
244 QQ23) FhEMRY - TILE MQIUTIE i 5 0T g

Continuing from Q(23), if a light bulb has resistivity of 44 O, how much
power does it consume?

() 55W  (b)I210W  (c)5500W  (d)9680W  (e) 290400 W

25. 5 & 5 100g ek » riE F 22m/s P& o ﬁ#ﬂf;ﬁ,ﬁ»,ﬁ\ﬁ L9
A 100g baseball is travehng at speed of 22m/s. What would be the
wavelength of its matter wave?

(a)5x1073%m -+ (b)) L.0X103*m  (c)22x 1073 m
() 3.0x1073 m  (e) 2200 m



