2023 IUT 2nd Admission Test(SBL)
Math Examination(TYPE A)

< Multiple choice Types> There is only one correct answer | 5. [3 points]

for each question. Mark your choice on the OMR answer When 4° = \/g’ ]Y = %’ find %_l
sheet.

O The points for each question are listed next to the question number. Dlog;2 @3log;2 @ 5log,2
O You can use the right side of each page for your memo. @ 7log,2 ® 9logs2

1. [3 points]
Compute \/7+ V48 + \/7— NI

D 2 @ 4 @ 6 @ 8 ® 10

6. [3 points]

(1 2 (4 -1
When A—(_2 _3), B—(_3 2) and

A*IBA:( ‘ Z) find a+b+c+d.

D2 @4 ©®6 @8 10
2'[3p0ints]

When a+>=4, find a3+%.
a a
7. [3 points]

@10 @ 20 @30 @40 ©® 50 WhenA:(23>,B:(68>and
7 4 11 2
A(A*1—2B*1)B:( ‘CL 2 ) find a+b+c+d.
3. [3 points] -3 @-5 ©@-7 @®-9 G-1
51
Compute Y 5 .
n=2MN —1
3 8 13 17 29 [3 points]
D2 @ B4 @@L 62 |8
5 15 27 32 45 Find the sum of all solutions of

210g3z +23710g3z -6

D 12 ® 15 ® 18 @ 21 ® 24

4. [3 points]

Compute log, 3+ (log, 3 logs 4)+1log, 3.
2

9. [3 points]
L2 @4 @6 @8 ©I0 When a = log 5 (v/5+2), find 3“+$.

D 10 ® 12 ® 14 @ 16 ® 18
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10. [3 points] 17. [3 points]

Find the minimum value of Find the sum of all solutions of cos2z+ sinz =0
f(x):(loggx)2+210g1(3x), z>0. for 0 <z < 2m.
3 51 T 9
-1 @-3 ©®-5 @®-7 ©® -9 U3 @sr O3 Dar O3
11. [3 pOlntS]
When «* =1 and w1, find 18. [3 points]
7w 1+ 302 4 316 1+ 15 When a and @ are the solutions of
D1 ® 3 ® 5 @7 ®9 2 —20x+4=0 with 0 < a <§,
. 1 1
find ——= — — .
aVB  Bva
12. [3 pOlntS]
When 22 —3z+1=0, compute x3+%. D1 @ 3 @ 5 D7 ®9
E

D 12 ® 15 ® 18 @ 21 ® 24

13,13 points] 19.[3 points]
: Find the sum of all solutions of

14 3 -
Compute NEER . V3sinz+coszr= 2 for 0<z <2r.
Do @1 ®-1 @i © — vI eoX o« oFf o
14 [3 pOintS] .
Compute 20. [3 points]
. . 32°
1 . N2 N9 . .
— (11+.Z)2 + 8+Z;3 4o+ 7((11+.Z))10 . Find 1,12} (1—cosz)sinbx
—1 —1 —1
. . 2 4 6 8
Do @1 Q@ -1 @ i ® —i @g @g @g @g ® 2
15 [3 pOlntS]
When o, § and v are solutions of 21. [4 points]
2922 432 —1=0 . find aQﬂ2+5272+72a2 Find the minimum value of
D1 @3 @5 @7 ®9 f(x):6x4—4x3+36x2—36x+i.

8

. D -1 ® -3 @ -5 @» -7 ® -9
16. [3 points]

. ™
Find cos R

D \/2+2¢§ ® \/2—2¢§ 3 \/2+3¢§

V2— /2 V3— /2
D= ©—
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22.

23.

24.

25.

26.

[4 points]

When y=ax+0b is the tangent line to
flz)= —2*—3z+2+5 at z = —1,
find a+b.

@®2 @4 @6 @8 ®10
[4 points]
When M and m are the maximum and

minimum values of f(z)=2a®—62>+9z+2 for
—1<z<2, find M+m.

-2 @-4 @ -6 @ -8 ®-10
[4 points]
When y = —2x+a is tangent to
flx)=2>+4z+5, find a.
-2 @-4 ©@®-6 ®-8 ®-10
[4 points]
When f(z)= (z*—3z—1)*, find f'(2).
D9 @18 @ 27 @36  ©45
[4 points]
1

C t 3z—2)d.
ompue/o(x )’ dx

1 3 5 7 9

Wh =—2% __ find f'(1).
en f(x) Y ind f'(1)
5 5 5 5 1
Vs @3 @i @y OF
8. [4 points]
2 -
Compute /x\/2x2+1dx.
0
11 13 17 19

29 [4 points]
Find the area of the region enclosed by two
curves y=12"—3z° +3z+1 and
y=a*—az*+3zx—1.

2
vy

@% @2 @

w| oo
©
oo‘g

30. [4 points]
When a differentiable function f:R — R

satisfies /m(f(t) —?)dt = z(x* 1),
0

find f'(1).

D2 @ 4 @6 @ 8 ® 10
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2023 IUT 2nd Admission Test(SBL Scholarship)
Math Examination(TYPE A)

< Multiple choice Types> There is only one correct answer

for each question. Mark your choice on the OMR answer

sheet.
O The points for each question are listed next to the question number.

O You can use the right side of each page for your memo.

1 [2 points]
1

1
RN

D-v2 ©@-v3 ©® -5
@ -2v2 ©® — 15

Find

2. [2 points]
Find V/3+2/2 —J/3—2/2 .
@D 2 @ 4 @ 6 @ 8 ® 10

3. [2 points]

Vax /6 7.

Simplify %

3 /3 NER
3 ® i3 ® i3

ﬁ? IZE
@ \/2 © 43

4. [2 points]
When vz + 1 2/3, find x2+%
Jx x

@ 90 @ 92 @ 94 @ 96 ® 98

) [2 points]

1+/3+/2
1+/3-/2°
DOV2 @V3 @6
@ vV2+ V3 ® —V2+ V3

Simplify

[2 points]

When @ and 8 are solutions of z*+2x+5=0,

find a®8+ap® .

D-2 @-24 B —-26 @ —28

[2 points]
When a, 8,y are the solutions of
22%+ 32 + 4z +5 = 0, find 1.1
a B 7

2 4 6 8
[2 points]
When l+ 1_3 and 2° = 3%, find 8”.

x Yy 2

@ 30 @ 32 @ 34 @ 36

® —30
® —2
® 38
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9.

10.

11.

12.

13.

[2 points]
When 3*—3Y =6, 3°7¥ =27, find 2z — 3y.

1

Do 5

© @1 @% ©® 2

[2 points]
Find the largest real number « for which the

system of equations xty = 2a+2 and

zy = 34> +1 has a real solution.

D1 @ 3 @ 5 @7 ®9

[2 points]
When z =log,(2+3), find 4% +4 °.

D 10 ® 12 ® 14 @ 16 ® 18

[2 points]
When A =1log,5, express log;;5 in terms of A .

A A—1 A+1
@ A+1 @ A+1 ® A

A+1 A+1
@ A—-1 ® A%+ 1
[2 points]
Find the sum of all solutions of
10g2x><10g£x= -2 .

4
11 13 15 17 19

15.

16.

17.

18.

14. [2 points]

Find the sum of all solutions of

3* 145 .37 —9=0.

D log;b @ log;h+1 @ logsh+2
@Dlogss—1 ©®logzh—2
[2 points]

When «® =1 and o # 1, find 0% + o 2024,

DO —2w @ —w @0 Dw ®2w

[2 points]
When z=.24i is a solution of z*+az®+b=0

for some real numbers a and b, find b.

D1 @3 @5 @7 ®9
[2 points]
When a, 8, y are the solutions of
222 432 —4=0, find 1V ety @t B
B 4

1 3 5 7 9
[2 points]
When cosazg, SinB:é for
0<a<%<b’<7r,find cos(a+B).

7 24+ V7 4+ 7
®_\/_ @_;\/7 @_;\/7

9 9 9
@ 6+ 7 @_8+\/7

9 9
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19. [2 points]
When tgae and tg3 (— %< a<0<p< %) are

the solutions of z° —4x—7=0, find cos(a+ B),

where tg6 = CS;I;Z .
V5 V5 25
D=5 @5 ® =5
J5 25
L= © =

20. [2 points]
When M and m are the maximum and minimum

values of f(x) = 4sin(x+ 5?”)+ 2/3 cosz + 1,

find M+ m .

o=

21 [2 points]
Find the sum of all solutions of
log 5 (x+1) — log, 14z +2) = — 2.

1

3 5 7 9
Oy @3 ©5 @5 05

22 [2 points]

(11 (=1 2
‘When A—(43>,B—(_3 PN

)and
-1 _|a b .
A "BA = e dl’ find a+b+c+d.

D3 @6 @9 @ 12 ® 15

23.

24.

25.

26.

27.

[2 points]
When A= (i Z) satisfies A( ;) = (_11) and

AQ(;): (_ 2), find a+b+ctd.

8
@© —4 @ -2 @0 @2 ©®4
[2 points]
When y=x+a is tangent to
f($) =2 —3z+5 , find a .
@ 2 @ 4 @6 @8 ® 10
[2 points]

When 22 +1=A(x)(x—1)*+ax+b for some
polynomial A(z), find .

D —2015 ® —2017 @ —2019
@ —2021 ® —2023
[3 points]
(12 _[(a b .

When A= (3 4> and B= (C d) satisfy
ABA=A, find a+b+c+d
DO -4 @ -2 @0 @ 2 ©®4
[3 points]

. . 9z +sin3zx
Find lim == -
D 2 @4 @6 @ 8 ® 10
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8. [3 points] 33 [3 points]

2 2
Find nm?’_¢7%+9 . Find [1(x3+9c2—1)dx.

w50  xsinz

1 1 1 1 1 L 18 g1 1T 19
59, [3 points] 34, [3 points]
. 2
. . T
When M and m are the maximum and Find /(; (27)3 dz.
minimum values of f(x):x3—6x2+9x+3 V2 +1
(0<z<3), find M+m.
1 1 1 1 1
Yy @3 97 @5 O

D2 @4 ©O6 @8 ®10

30 [3 pOlntS]
Find the maximum value of

flz)=—3z"+42>— 62> +122+5 .

D10 @12 ©OU D16 ©18 35 [3 points]

2

Find / (22 —2x+1)°dz.
0

31 [3 pOlntS]

When y=axr+b is the tangent Iline to ®H ®H ®H @H ®H

f(x):\/x2+2x+8 at x =2, find a+b.

11 13 15 17 19
O @94 O3 @ O

36. [4 points]

32 [3 pOintS]
' When {a"}::1, {bn}:O:1 satisfy a; =7, b =10,

‘When f((E): #, flnd f/(2) and Ap+1 = 3bn+13 bn+1 :30"_5,
\/x2+5
. . a"+b"
find Iim -
1 1 5 7 1 e
®ﬁ @5 @2—7 @2—7 @g D1 @3 @5 @7 ®9
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37. [4 points]
When a differentiable function f:R — R

satisfies /mf(tQ)dt =gz (2*+1)*, find f'(1).
0
D12 @24 @36 @48 60

38. [4 points]

n 2 2
Find lim Y 22

n—o k=1 n

D1 @3 @5 @7 ®9

39. [4 points]
When f(z)= 2"+ 3—f:1;2f’(t)dt, find f(3) .
0

D12 @ 14 @ 16 @ 18 ® 20

40, [4 points]
Find the area of the region enclosed by

y=2>+3z—3 and y=2z—1.

1 3 5 7 9
Oy @3 ©5 @7 05
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2023 IUT Admission Test(SOCIE, nonscholarship)
Math Examination(TYPE A)

< Multiple choice Types> There is only one correct answer | 4. [2 points]

for each question. Mark your choice on the OMR answer When »* =1 and w # 1,

sheet. simplify 1+w+ w®+-+w'".
O The points for each question are listed next to the question number.

O You can use the right side of each page for your memo. D-w?® @-w 01 @0 ©

1. [2 points]

Simplify (v24 v8+ vV9)(V24+ v/8— V9 ).

7 @8 @9 @1 ©11
5'[2p0ints]

20
Evaluate Y, 1n(

n=1

nJrl)
n )

D In19 @ In21 @ In23 @ In25 & In27

2. [2 points]

Simlif log,3 +1log,27
HPHLY log,36 —log,18 °
5 1 1 5
@® 5 @ 5 @0 @ 5 ® ) 6. [2 points]
3x _ _—3z
When e** =2, evaluate - -
e’ +e

3. [2 points]

V2

When sinf + cosf = —5 find sin®0 + cos®6.

7. [3 points]

@% @% @% Evaluate 1jm(\/ :c2+39c—9c>.

of  ouf
D1 @% 3 2 @g ® 3
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8. [3 points]

When «a, 8 are solutions of '™ =ez?, find af.

D1 @ e ® ¢? @ ¢e* ® et

9. [3 points]
For a triangle AABC with AB=5, AC=4,
BC=7, find cos(zA).

1 V2 2
24/2 4
- @——5

10 [3 pOlntS]
Find the maximum of f(z)= v/2 cosz + sinz.

D1 @+V2 @ V3 @2 ©® 5

11. [3 pOlntS]

When z =1+, y=1t>+3t, find % at t=1.

1 2 4 5

12. [3 pOll’ltS]

Compute f sinz cos2xdx.
0

1
@ 0 @§

13. [4 points]

When a sequence {a,}~_ satisfies a; =2 and

1

n

Q41 = n+1an’ n:132333“',
find as,.

1 1 3 2 1
Vg @o @5 Doy O

14. [4 points]
Find the radius of a circle passing through three
points (5,3), (—2,4), (—3,—3).

D2 @2v2 @4 @ 3v2 ©®5

15. [4 points]

3 —1
7T —2
find a+b+c+d.

When A:( ) and A+A2+...+A20:(ab),

cd

@D 3 @ 6 @ 9 @ 12 ® 15
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16. [4 points]
Find the distance between two lines
3z +4y+1=0, 3z+4y—9=0.
® V5

D1 @v2 V3 @2

17. [4 points]
When 6 is the angle between two lines

y= %x—l and y= l:chQ, find sin#.

3
1 V2 1

T @ o ® 5
V2 3V2

@ 5 © 10

18. [5 pOlntS]
When a line y=ma+2 is tangent to the curve

y=x+ 6z, find the constant m.

D1 @ 3 @ 5 @ 7 ® 9

19 [5 pOlntS]
Let f be given by
{w (z=0),
X
b (x=0)

for constants a, b. When f is continuous over

fla)=

real numbers, find a+b.

) @1 @% @ 2 ®

| ot

1
2

20. [5 pOlntS]

Evaluate ]im Zkln \/ n;;k .

n—ook=1

D1 @ ® @

| =

1 1 1
2 3 4

21. [5 pOintS]

Find the volume of the solid obtained by rotating

the region bounded by the z-axis and
y=cosz—1 (0 <z < 2m)

about the z-axis.

D = @ 2n® ® 5n°

® 3n° @ 47
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Answers to 2023 IUT SOCIE Admission Test (Contract)

- Type A
1 2 3 4 5 6 7
® @) ® @) @ @) @
8 9 10 11 12 13 14
@ @ ® ® @ @ ®
15 16 17 18 19 20 21
@ @ @ ® ® @ ®




2023 IUT Admission Test(SOCIE)
Physics Examination(A TYPE)

<Multiple choice Types> There is only one correct answer 3. [3 points]

per each question. Mark your answer choice on the OMR The figure below shows the various state change paths

answer sheet. of an ideal gas in a pressure —volume graph. Which

O For each correct answer, you will get the points of the following processes can be considered as an
indicated next to each question number. isothermal process?

O No penalty point is applied to an incorrect answer.

B D
1. [3 points]
Which of the following physical quantities is not a 5
vector quantity? 2
@ velocity @ force @ work A ¥ > Yo
@ momentum ® electric field
Volume
5[4 points] O A-B @ A-C @ A—-D
As shown in the figure below, a large circular disk @ B—C ® D—C
placed horizontally is rotating with an angular velocity
of w=2.0rad/s around a vertical rotation axis. An )
[5 points]

object with a coefficient of static friction ¢ = 0.60 4.

A volt Vi lied bet t llel plat
with the disk is placed on the disk to make it rotate votage 15 @pplied bEtweell TWo. paratiel piaies

ith dist d and length / h in the fi
together with the disk. How far can the object be With distance @ and feng as shown i e Hgure

below. A particle of d ch is incident
placed from the rotation axis of the disk? (However, oW Particle OF Thass e and charge ¢ 15 meiden

. ) o into the parallel plates with an initial velocity v,
it is assumed that the magnitude of the gravitational p p ¥ %
. 9 parallel to plates. It is assumed that a uniform electric
acceleration is ¢ =10 m/s".) ] ]
field is created between the parallel plates. Assuming
rOéE;{t;s() n that the particle does not collide with plates, what is
the speed of the particle as it exits the plates?

(However, ignore the effect of gravity.)

i l |
TV d g
g

———
D 0.6 m © 0.8 m ® 1.0 m D v, + VA% © U§+(q”;
0

2
@ 15 m ® 1.8 m mdv, md )

A [, (qlV )Z
@UO‘FdeUO @ \[vg+ o 20

SOCIE -1/ 2



5 [3 points]

As shown in the figure below, when a particle of
mass m and charge ¢ is incident perpendicularly to a
uniform magnetic field B with velocity v, the particle

moves in a circle. What is the radius of circular

motion?

X X X X

B
X X

\
X ) X

q
X X X X

By mq By

@ 2mq @ 2By ® mq

mq mv
Bv ® Bg

6. [3 points]

Considering the direction of wave propagation and the
direction of vibration of the medium, which of the
following waves has a different property from the

rest?

D sound wave @ microwave @ x-ray

@ string wave ® water wave

7. [3 points]

Which of the following statements about the image of

a mirror is correct?

(D The image by a flat mirror is always an upright
real image.

@ The virtual image produced by the concave mirror
is smaller than the object.

@ The image by a concave mirror is always upright.
@ The image by a convex mirror is always smaller
than the object.

(® Reflection by a spherical mirror does not follow

the laws of reflection.

[3 points]

What is the magnitude of the momentum of a photon
of wavelength 2.21 x 10" ** m? (Note that Planck's
constant is 2 =6.63x10 **J « s)

D 1.0x10#2kg e m/s @ 1.5x10"2kg » m/s
® 3.0x10"#2kg e m/s @ 1.0x10"2'kg » m/s
® 1.5x10 kg « m/s

[3 points]
The energy level of the hydrogen atom is
E, =— 13;; (eV), where # is the principal quantum

n
number. When an electron transition occurs from a

state with 7, to a state with », in a hydrogen atom,

in which of the following cases the wavelength of
emitted light is the shortest?

D n=2,n,=1
@ n,=3,m,=2
® ny=4,n,=2

@ ny=3,m,=1
@ n, =4,n,=3

SOCIE - 2/ 2



2023 IUT Admission Test(SOCIE)
Physics Examination(A TYPE) Answers

<Multiple choice Types> There is only one correct answer

per each question. Mark your answer choice on the OMR

answer sheet.

O For each correct answer, you will get the points
indicated next to each question number.

O No penalty point is applied to an incorrect answer.

Answers:

© P N o v s W
SRR S NS C NN

SOCIE -1/1



2023 IUT Admission Test(SOCIE, scholarship)
Math Examination(TYPE A)

< Multiple choice Types> There is only one correct answer

for each question. Mark your choice on the OMR answer | 4.

sheet.
O The points for each question are listed next to the question number.

O You can use the right side of each page for your memo.

1. [2 points]

_— 1 log,64
Simplify QOgS\/gx 0ehe.

D1 @ V2 ©®2 @2/2 4 5.

2. [2 points]
V3+i )42
V2+V2i)
® —i @ -1 @1 @i © 1+i

Simplify (

3. [2 points]

rsinw
Evaluate [im———.
1,12} 1—cosx

1 1
@Z @5 @1 @ 2 ® 4

[2 points]
When f(z)=2z", find f'(e).

@ 1 @ ee @ 266 @ 366 @ 466

[2 points]
Simplify (vV2+ 1)+ (V2 —-1)%

@ 31 @ 34 @ 37 @ 40 ® 43

[3 points]
When sinf = %, find |cos30|.
42 V2 10V2
D 27 @ 27 ® 27
13v2 162
@ 27 © 27
[3 points]

When f(z)= sin’z + 3cosz, find

A5ealA3)

h—0 h

D -3 @ -1 @0 @ 1

® 3

1/3



8. [3 points]

10 1

Evaluate —_.
71,21 n® +3n°+2n

61 21 65
264 @ 88 ® 264
67 23

@ 264 © 88

9. [3 points]

Compute / rcosxdr.
0

D -1 @—g ®-2 @ -7 © -3

10 [3 pOlntS]
For a triangle AABC with AB=7, AC=8,

BC=13, find the area of AABC.

@ 8v3 ® 10V3

® 143

@D 63
@ 123

11. [4 points]

When Y a, =log,(n®+2n) for n=1,2,3,--,
k=1

find .
10 20 10
@ log2§ @ log2§ ©) logQH
40 50
@ logy oo ® logy 55

12. [4 points]
Simplify sin 573 + sin 5+sm 5+ 3

3 5 3 7

13. [4 points]
When a sequence {a,}”_ satisfies a; =2 and

Ay +1 = 3a"+2, n= 132333"',

find ay,.
@320_2 @320_1 @320
@ 3241 ® 32042

14. [4 points]
When f'(z)=(vVz+1)f(z) and f(0)=1,

find f(1).
4 5 7
@D e @ e? @ e? @ ¢ ® e?
15. [4 points]
n __ anbn o 4 _2>
When A ( "d") for A—(3 1)
10
find Y, (a, +d,).
n=1
D 21 +38 @ 21410 @ 21 +12
@ 2" +14 ® 21416
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19. [5 pOlntS]

16. [5 pOlntS]
When z?+4y* =1, find the maximum of

Find the distance between the line 3x+4y—9=0

and the curve z+y*+2z+4y+4=0. o+ dzy + 1247

D1 @ v2 © V3 @ 2 ® 3 D 1 @ v2-1 @ V2
@ 1++vV2 ® 2+ 2

20. [5 pOlntS]

When P, @Q are two points on the circle Evaluate ]im { ﬁ
n—> 0 nn
z?+y* =4 at which tangential lines pass through
(3,4), find PQ.
L 22 @1 @2 G
2421 44/21 621
@ 5 @ 5 ® 5

@ SV ® 251

18. [5 pOll’ltS]
When a differentiable function f  satisfies

f(0)=0 and
xf(x):xQSinerxQJrfm(x—t)f/(t)dt,
0

find f(m).
D 2r @ 2r+2 ® 2r+4
@ 27 +6 ® 27 +38
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Solution to 2023 IUT SOCIE Admission Test

(scholarship)
-type A
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2023 IUT Admission Test(SOCIE)
Physics Examination(A TYPE)

<Multiple choice Types> There is only one correct answer

per each question. Mark your answer choice on the OMR

answer sheet.

O For each correct answer, you will get the points
indicated next to each question number.

O No penalty point is applied to an incorrect answer.

L [1 point]
A boat that can move at a speed of 4 m/s in calm
water tries to cross a river flowing at a speed of 3
m/s in the shortest time as shown in the figure below.
If the river is 120 m wide, how many m does the
boat move downstream while reaching the other side

of the river?

|

4 m/s e
120 m T T

|

@ 80 m ® 90 m
® 120 m

D 60 m
@ 100 m

2. [2 point]

As shown in the figure below, two objects with same
mass 7 = 1 kg are suspended from two springs A
and B with spring constant 2= 500 N/m. If the
stretched lengths of the two springs A and B are x,

and rp respectively, what is x, +x5? (Ignore the
mass of the springs and assume that the magnitude of

the gravitational acceleration is ¢ = 10 m/ SZ.)

D 0.02 m ® 0.03 m ® 0.04 m
@ 0.05 m ® 0.06 m
3. [2 point]

What is the minimum work required to move an
object of mass m from the earth's surface to a height
equal to the Earth's radius R, given that the

gravitational acceleration at the earth's surface is ¢?

@ Ltar  © L

@ R mgR
mg 2 \/5 g
@ %ng ® 2mgR
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4. [2 points]
As shown in the figure below, when a ball with mass
m flying horizontally at a speed » is hit with a
baseball bat, it rises vertically upwards to % and then
falls down. What is the magnitude of impulse that the
bat exerts on the ball? (The magnitude of the

gravitational acceleration is g¢.)

D my*+ 290 ® myv*/2+ gh

@D my*/2+ 2gh

@ myv* + gh
® my o+ gh/2

5 [1 points]
As shown in the figure below, on a frictionless
horizontal surface, object A with mass 3 and object
B with mass 2m are in contact with both ends of the
spring inbetween, and the spring is compressed. After
the spring is released, if the speed of object A is
vy = 4 m/s, what is the speed of object B? (Ignore

the mass of the spring.)

3m 2}1’1

A HTHOO0O00N0 B
D 3 m/s ® 4 m/s @ 5 m/s
@ 6 m/s ® 8 m/s

6. [1 point]
For a simple pendulum in which a weight of mass m
is suspended from a string of length /, the period of
the pendulum is 7. If the length of the string is
doubled and the mass is tripled, what is the period of

this pendulum?

@ V2T, @ V37T, @ETO

3 1
@\/;To ®ﬁTO

7. [2 points]
As shown in the figure below, an elevator is moving
upward with an acceleration « = 4.0 m/s®. An object
of mass m = 2.0 kg is suspended in an elevator by a
spring with spring constant %2 =200 N/m. What is the
stretched length of the spring? (Ignore the mass of the

spring and assume that the magnitude of gravitational

acceleration is g =10 m/s”)

® 0.10 m ® 0.14 m

® 0.18 m

D 0.08 m
@ 0.15 m
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8. [1 point] 11. [1 point]

30g of water at 20 °C was mixed with 70g of How much electrical energy is converted into heat in
water at 60 °C. What is the final temperature of the 1.0 minute by a 20-ohm resistor carrying 0.5 A of
water? current?

@D 45°C @ 48°C @ 50 C D100 @ 15017 @ 300 J

@ 52°C ® 54°C @ 4507  ©® 600 J

12. [1 point]
How is the capacitance of a parallel-plate capacitor
9 [l points] affected when the area of the plates is doubled and
An ideal gas has a volume of 3.0 L at 100 K and 1 the distance between the plates is halved?

atm. If the temperature of this gas is raised to 200 K . o
and the pressure is changed to 3.0 atm, what will be D 1/4 of its original value
) @ 1/2 of its original value
its volume?
@ remains the same

D 12L @ 15L @ 16 L @ 18 L @ 2 times greater

© 20 L ® 4 times greater

13 [1 point]

The energy level diagram for a hypothetical atom is
10. [2 points]

As shown in the graph, a certain amount of ideal gas

shown as below. The energy for each level is given

above ground state. Which of the following photon

changed its state in the process of A—B—C—A. energies could NOT be emitted from this atom?

How much heat is absorbed by the gas during this

cycle? n=4 E,=T7eV
n=3 E;=6¢eV
B n=2 E,=4¢eV
=6
Z
e i n=1 E;1=0
|
§3 A C
. D1eVv @2eV @3eV @4ev ©® 5eV

0 4 8

Volume (m?)

D317 @47 G®s5] @®e6] ®S8]J
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14. [l point]
In a material, the frequency and the wavelength of
light is 4.0 < 10'* Hz and 500 nm, respectively. What

i1s the refractive index of the material? Note that the

speed of light in vacuum is 3.0 < 10°m/s.

D15 @20 ®25 @30 ©40

15. [l point]
A wire carrying a current of 2 A is placed in a
magnetic field of 0.1 T as shown below. The length
of the wire in the magnetic field is 0.3 m. Determine

the magnitude of the force on the wire.

o

N S

L 4

L 4

'll'l

D 0015 N @ 0.06 N
® 6.0 N

® 067N @ 15N

16. [2 points] The three resistors A, B, and C are
connected in a circuit as shown below. The resistances
of the resistors A, B, and C are 20, 20, and 10 Q,
respectively. If the power dissipated by resistor A is

P, how much power is dissipated by resistor C?

200
AN
B 100
A
20Q C
AMMA-
A
+||_
|1
6V
® 025p @ 05Pp QP @2 © 4P

17. [2 points] The figure below shows a transverse wave
traveling in the x-axis at a particular instant of time.
What is the speed of the wave if the period of the

wave is 0.2 s?

SN A A
- Y B
Scm’
D 4 cm/s @ 20 cm/s @ 25 cm/s
@ 50 cm/s  (® 100 cm/s

18. [2 points]
In the diagram below, a ray of light refracts as it
travels through three mediums: 1, 2, and 3. The index
of refraction for each medium is »;, ny, and n;,
respectively. Which of the following correctly ranks

the index of refraction from greatest to least?

D m > ny > ns
@ ny >n >m

® m>n>n
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19. [2 points] What is the kinetic energy of the electron
emitted by the photoelectric effect when the
wavelength of a light is 820 nm and the work
function of a metal is 0.8 eV? (Note that Plank

constant A is 4.1 10 *eV-s.)

D05ev @06ev (3 07eV
@ 08e¢v (B 09 eV

20. [2 points]

Two parallel metal plates are connected with a battery
of voltage V' as shown in the figure below. A charged
particle with a charge ¢ and a mass m is initially at
rest on the positively charged plate (anode) and moves
to the negatively charged plate (cathode). The distance
between the anode and the cathode is denoted as d.
How long does the particle take to arrive at the
cathode if V=9V, ¢ =004 C, d =03 m, and m
= 5 g? Neglect the effect of gravitation.

t++++++++ 4+
Anode & m, g
+
V —=
Cathode

D005s @01s @02s
@03s ®O04s
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