2025 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]

Simplify ——

Vi+2v/12
D2—-+3 @2-2v3 @ 2
@2+ /3 ®2+243

5 [2 points]
1 1
1-v2) (a+v2)
D2v2 @ 4v2 @ 6v2
@8V2 ® 102

Find

3 [2 points]
Simplify /2 x ¥4+ /8 .
vz @yv2 oYY @v2 ©

12
27

4 [2 points]
1 1
When z° +2 % =3, find z° +2 2.
@D 316 © 318 @ 320 @ 322 ® 324

5 [2 points]

Simplify Y2~ V3~ Vit V6

V2+ V33— V1i— 6
D2v6-1 @ 2v6—2 ®2v6—3
@ 2v6—4 ®2v/6—-5

12 points]
o 1
Simplif h
HIDHLY (a+1)@*+1)(a"+1)@®+1) when
a= V3.
D “52‘1 @ “54‘1 ® ﬁﬁ‘l

V3—1 V3—1

@ 8 ® 10

) [2 points]

When «, 3,v are the solutions of

2 =32 —5x+6 =0, find

B+~ n v+ a n OH-ﬁ.
a B Y
1 3 5
) @-3 @3
7 9
ST )
~ [2 points]
When « and 3 are solutions of z2—2z+6=0,
B a?
find a-i— 7
2 5 8
) 3 @ 3 ©) 3
11 14
@ -5 5 -
) [2 points]
When 42° =27 and 14Y = € , find i—1-2.
81 2x y
1 1 1 1 1
®5 @§ ®E @§ @5




10 [2 points] 16. [2 points]

10 .

. 1 —

Find Z? When 2z = \/2—;\/5“/22\/5 , find 2%+ 2",

n=2
63 127 255 . 511 1023 Vo @ @r @ik O =

@ 128 @ 256 ® 512 @ 1024 © 2048

11. [2 points] 17. [2 points]
. 2 o .
Find log2§+log2i+log2£+~-+logQQ. When w is a root of z°+z+1=0, find
2 3 4 31 2026 | 20
D2 @3 ®4 @5 ©6 vooTE
® -1 @ —i @ —1—1
@ —2—i ® —2—2i

12. 12 points]

Find the maximum value of 18 [2 points]

. 12
f(r)=2\/§sinx+2\/§cos:r+3005(z+%)~ When w = \/§2 L find w3+1 )
w’+1

@ 4 @5 @6 @7 ® 8 D1 @-1 @i @®1+i O®1—i

13.[2 points]
_ 2 —1 2 -1 ab)
When A_(l 71) and A"+ A4 = cdl

19.[2 points]
Find the minimum value of a for a positive

find a+b+c+d.

@® 2 @ 4 ® 6 @ 8 ® 10

constant a > 0 such that two graphs
2

+4
y = xx and y = a meet.

D3 @4 @5 @6 ®7

14.12 points]
When z+y=3 and z°+¢* =7, find z* +¢°.
D6 @9 @ 12 @ 15 ® 18

20, [2 points]

When 2% = 3 = 36°, find — + = .
r oy

1 1 1 1 1
| Vy @y 9y @y 04
15. [2 points]

Find the sum of all real solutions of
12

439 =
@D logy3 @ logy b @ log, 6
@ 10g28 @ lOgQ 10
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21.

22.

23.

24.

25.

[2 points]
2 —4
Whe P find a+b.
" ITIE%x +ax+b 5’ nd-a
@® -1 -2 -3 @ -4 ©® -5
[2 points]
1
When sin6 = o (§< o<n),
find sin26 + cos26 .
1—+v2 1—24+/2 1—3+v2
@ 43\/7 @ 73\/> ©) 73\/>
1—4+/2 1—5+v2
@ 3\/7 ©® 3\/7
[2 points]
Find the sum of all solutions to
3c0s20 +10cosf =1 for 0 < 6 < 27.
®o @n @ 27 @®3r ®dr
[2 points]
Vs ™
Find smﬁ oS¢ -
V2—1+/2 V2—+2 2— V2
o) @ ©)
3 4 5
V2—+v2 V2— 2
@ ®
6 7
[2 points]
2 . 2
Find limx sin (22°)
+—0 1—cosz
2 1
3
@ 5 ® —2

26.

27.

28.

29.

30.

[3 points]

[ z
When z = -, find .
1—i 14 z+ 22 4+ 2207
. . 1 1—i 1+
D @ —i ©) 5 @ 5 ® 5
[3 points]
3+ 2z — 327

When f(z) = sin ) (0<z<1) has

3
the maximum value A/ =sin(a) at =10, find
a+b.

10 13 16 19 22
@ 9 @ 9 © 9 @ 9 ® 9
[3 points]
Find lim (V22 +32+7 — V222 +a—4 ).
s e — @1 ©2
75 V3 N vz
[3 points]
(12 _[ab
When 4 = (2 3), B= (c d) and
ABA*lz(; ) find a+b+c+d.
@D 2 @ 4 @ 6 @ 8 ® 10
[3 points]
Find the minimum value of
f(x):%x4+2x3+3x2—18x+4.
11 13 15
-5 @ -+ ® -+
17 19
@ -5 ® -

3/4



31 [3 points]

When M and m are the maximum and minimum

values of f(x)

1
§x3—4w+7, (—1<2<3),

find M+ m .
31 35 37
@D 2= @ 11 ® = @»—— @13
3 3 3
30 [3 points]
When y = ax +bis the tangent line to
y= =T = —1, find a+b.
z +zxr+3
11 13 17 19
33 [3 points]
When f(z)= Y2255 find 7'(2).
r —x+7
2 4 2 8 10
Vogr @rgr @9 @7 O 57
34, 13 points]
3
Find/ (22 — 42— 1)dx .
-1
32 34
@® - 10 @ - ©® -3
38
@ — 12 ® — 39
35[3 pOintS]
1
Find f (22 —1)%dz .
0
1 1 1 1 1
Vy @y 9y @5 Oy

36.

37.

38.

39.

40.

[4 points]
1 2
Find /Ldz.
0 V2xP+3z+4
2 4 8
D1 @ 3 ©) 3 @ 2 ® 3
[4 points]
When
\/n2+n \/n2+2n n?+n?
lim ¢, .
@ V2-1 @ V22 ®2v2-1
@2+2-2 ®3v2-1
[4 points]

Find the region of the area enclosed by

22 —32°+2x—5=0 and 2°—42°+32+1=0

121 41 125 127 43
Vo @5 O @ O
[4 points]

When f(x) satisfies

f(x) = §x3— 622 + 9x—/:f'(2t—3)dt ,
find f'(3).

D1 @ 3 @ 5 @7 ® 9
[4 points]

ézS — 922+ azr + b and

When fltf(t)dt 3
1

f(2)=5 for a continuous function f(z),
find ab.

2
Yoy
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2025 IUT 2nd Admission Test(SBL Scholarship)
Math Examination(TYPE B)

< 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]

Simplify Y2~ V3~ Vit V6
VI VB Vi \G
D2v6-1 @ 2v6—2 ®2v6-3
@26 —4 ®2v6—5
) 2 points]
Simplify ——— .
VT+2/12
D2-+3 @2-2v3 @ 2
@2+ 3 ®2+23
3 [2 points]
. 1 1
Find — .
"Uo ey G+ ve)
D2v2 @ 442 ® 6v2
@ 82 ® 102
4 [2 points]
Simplify /2 x /4 + /3 .
Ovz  ©@yvz oYY  @v2 6
12 27
5. [2 points]
11
When z° +2 * =3, find 2> +2 2
@D 316 @ 318 ® 320 @ 322 ® 324

[2 points]
10
n=2
63 127 255 511 1023
@ 128 @ 256 ® 512 @ 1024 ® 2048
[2 points]
. . 1
Simplify y when
(a+1)@*+1)a*+1)a®+1)
a= V3.
8 8 8
3—1 3—1 3—1
V3 @ V3 8 V3
2 4 6
8 8
3—1 3—1
@ V3 ® V3
8 10
[2 points]
When «, 3,~ are the solutions of
2* =32 —52+6 =0, find
B+~ n v+ a n at+ g .
a B Y
1 3 5
) -5 ®-3
7 9
S ©-3
[2 points]

When o and 3 are solutions of 2> —2z+6=0,

. 8 ot
find _a+_ﬂ .
2 5 8
®-2 ® - ®-3
11 14
@ - 5 -




10.

11.

12.

13.

14.

15.

16.

[2 points]
When 42° =27 and 14 = — |, find — + — .
81 2 Y
1 1 1 1 1
©; ©; ©®©F @®f O
[2 points]

Find the sum of all real solutions of
12

432 = =4
2I
@D log,3 @ logy 5 @ log, 6
@ log, 8 ® log, 10
[2 points]

32
31"
®6

. 3 4 5
Find logy —+logy =+ 1logy—+---+10gs
2 3 4
D2 @3 @4 @5

[2 points]

Find the maximum value of

f(:l:):2ﬁsinx+2\/§cosx+3cos(x+£).

4
@ 4 @5 ®6 @7 ® 8
[2 points]

_ 2 —1 2 -1 _ ab)
VVhenA—(1 71) and A"+ A4 = cdl
find a+b+c+d.

@ 2 @ 4 @6 @ 8 ® 10
[2 points]
When z+y=3 and 2°+¢* =7, find z*+4>.
D6 @9 @12 @ 15 ® 18
[2 points]
When 2° = 3% = 36, find i+§

1 1 1 1 1
Yy @y 9y @y O5

17. 12 points]
When z = ‘/2‘;ﬁ - “/2; v2 , find 2*
Do @1 @i @D1+i ®—-1—i
18. [2 points]
When w is a root of 2>+ z+1=0, find
2026 4 20
D -1 @ —i @ —1—i
@ —2—i ® —2—2i
19. [2 points]
. 12
When w = Y21 fing <1
2 w”+1
D1 @ —1 Qi @1+ ®1—i
20. [2 points]
Find the minimum value of a for a positive
constant a > 0 such that two graphs
2
+4
=z and y = a meet.
D3 @4 @5 @6
21, [2 points]
2 . 2
Find lim—x 1Em(2x )
70 COST
2 1
@® ) @ 5 @ -1
@ —% ® -2

+ 24,
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22.

23.

24.

25.

26.

[2 points]

2
—4
Whe —_ find a+b.
" ITIE%x +ax+b 5’ nd-a
@® -1 -2 -3 @ -4 ©® -5
[2 points]
1
When sin6 = o (§<9<ﬁ),
find sin26 + cos26 .
1— /2 1-24/2 1-3+/2
@43\/7 @73\/> @73f
1—4+/2 1—5+v2
e
[2 points]
Find the sum of all solutions to
3c0s20 +10cosf =1 for 0 < 6 < 27.
®o @ @ 27 @®3r ®dr
[2 points]
Vs ™
Find smﬁcosE
Ve VE o, VR > V2
o) @ ©)
3 4 5
Va- Vi . Vi3
@ ®
6 7
[3 points]

Find the minimum value of

flz)= %x4+2x3+3x2— 18244 .
11
L5

17
D=5

27.

28.

29.

30.

31.

[3 points]

1+ . z
When z = -, find .

1—i 14 z+ 22 4+ 2207

. . 1 1—1 1+2
®i @-i ©F @5 ©-
[3 points]
3+ 2z —3a°

When f(z) = sin ) (0<z<1) has

3
the maximum value A/ =sin(a) at =10, find
a+b.

10 13 16 19 22
Oy @35 Oy @5 O
[3 points]
Find lim (V222 +32+7 — V22’ +ao—4 ).
— — — @1 ® V2
73 NS vz V2
[3 points]
(12 _flab
When 4 = (2 3), B= (c d) and
ABA*lz(; ) find a+b+ctd.
@ 2 @ 4 @ 6 @ 8 ® 10
[3 points]
1
Find / (22 —1)%dz
0
1 1 1 1 1
Oy @3 @5 @5 Oy

3/4



32.

33.

34.

35.

36.

[3 points]

When M and m are the maximum and minimum

values of f(z) = %x3—4w+7, (—1<z<3),

find M+ m .
31 35 37
@D 2= @ 11 ® = @»—— @13
3 3 3
[3 points]
When y = ax +bis the tangent line to
y= =T = —1, find a+b.
x*t+x+3
11 13 17 19
[3 points]
When f(z)= Y2255 find 7'(2).
r —x+7
2 4 2 8 10
Vogr @y Oy @7 0057
[3 points]
3
Find/ (22 — 42— 1)dx .
-1
32 34
@® - 10 @ - ©® -3
38
@ — 12 ® — 39
[4 points]

émg— 222+ axr + b and

When fxtf(t)dt =3
1

f(2)=5 for a continuous function f(z),
find ab.

®__

4
3®_§®

37.

38.

39.

40.

[4 points]
1 2
Find /Ldz.
0 V2xP+3z+4
2 4 8
D1 @ 3 ©) 3 @ 2 ® 3
[4 points]
When
Cp = 1 1 +eee L , find
\/n2+n \/n2+2n n?+n?
lim ¢, .
@ V2-1 @ V22 ®2v2-1
@ 2y2-2 ®3v2-1
[4 points]

Find the region of the area enclosed by

22 —32°+2x—5=0 and 2°—42°+32+1=0

121 41 125 127 43
Vo @5 O @ O
[4 points]

When f(x) satisfies

5 3 2 T
= 22’ — 62 + 9z — 2t—3)d
Flo) = Jat ot 4 00— [Tpee-s)ar,
find 7'(3) .
D1 @3 ® 5 @7 ® 9
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2025 IUT 2nd Admission Test(SBL Scholarship)
Math Examination(TYPE C)

< 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
When z° +2 % =3, find 2?2 +2 2

@D 316 @ 318 @ 320 @ 322
o [2 points]
e V2 V3 VA4 V6
Simplify \/5+\/§ \/Z \/E
D2v6-1 @ 2v6—2
@264 ®2v6-5
3 [2 points]
Simplify ——
VT+2/12
D2-3 @2-2+3 @ 2
@2+ /3 ®2+23
4 [2 points]
1 1
Find — .
Ao var G+ vy
D2v2 @ 42 ® 62
@82 ® 102

® 26—

12 points]

Simplify /2 x v/4 + /38 .

@ V2 @ V2 @ V2 ORVCING)
12 27
[2 points]
., T 3 2
When 42° =27 and 14 = — | find — + — .
81 2z Y
1 1 1 1 1
Uy @3 95 @y Of
[2 points]
Find E —
n=2
63 127 255 511 1023
D 128 @ 256 ® 512 @ 1024 ® 2048
[2 points]
. . 1
Simplif when
P D@+ D@+ D@+ 1)
a= V3.
vV3—1 V3—1 vV3—1
o) V3 @ V3 ©) V3
2 4 6
V3—1 V3-1
@ 8 © 10
[2 points]
When «, 3, are the solutions of
=3z —52+6 =0, find
B+ n v+ " a+ .
a B v
1 3 5
) @-3 ®-5
7 9
D=y Oy
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10 [2 points]

When o and 3 are solutions of 2> —2z+6=0,

; ﬂ_Qa_2

fmda+5.

1 2 2 5 3 8
3 3 3
11 14

Sy Yoy

11. [2 points]
When z+y=3 and 2°+4* =7, find z*+4>.

D6 @9 @ 12 @ 15 ® 18
12. [2 points]

Find the sum of all real solutions of

PO B S S

@ 10g23 @ 10g25 @ 10g26

@ log,8 ® log, 10
13 [2 points]

) 3 4 5 32
Find log, §+ logs ng log, Z+- -+ logs e
@® 2 @3 @4 @ 5 ©®6

14. [2 points]
Find the maximum value of

f(w)=Qﬁsinm—I—Qﬂcosm—i—Scos(x—&-i).

4
D4 @5 @ 6 @7 ® 8
15. [2 points]

o 2 —1 2 -1 _ ab)
VVhenA—(1 _1) and A"+ A4 = cdl
find a+b+c+d.

D2 @ 4 @ 6 @ 8 ® 10

16.

17.

18.

19.

20.

[2 points]
Find the minimum value of a for a positive

constant a > 0 such that two graphs

2
y = vt and y = a meet.
@3 @ 4 @5 @6 ® 7
[2 points]
When 2° = 3 = 367, find — + = .
r oy

1 1 1 1 1
Vy @3 9Oy @y O
[2 points]
When z = \/”2*/5—”2;*/5 find 25+ 2t
Do @1 @i @D1+i & —-1—i
[2 points]
When w is a root of z>+z+1=0, find
w2026+w20
D -1 @ —i @ —1—i
@ —2—i ® —2—2i
[2 points]

_ 12
When w = Y21 fing <1
2 w”+1

D1 @ -1 ©F; @D1+: ®1—1
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21.

22.

23.

24.

25.

[2 points]

) .7 T
Find Sing Cos e
2— /2 2—4/2 2— /2
@D f ©) f @J
3 4 5
2— /2 2— /2
@ V2 ® V2
6 7
[2 points]
2 . 2
Pind im~ sin (22%)
+—0 1—coszx
2 1
®—§ ®—5 Q-1
3
@ 5 ® -2
[2 points]
2_
When lim——————= =, find a+b.
eo2xi+tar+b O
® -1 -2 -3 @ -4 ©® -5
[2 points]
1
When sinf = N (%<9<7r),
find sin 26 + cos 26 .
1—+v2 1—2v2 1—3v2
@ v2 ®7f @7\/_
3 3 3
1—4+/2 1—5v2
@ L=4V2 6 1=5V2
3 3
[2 points]
Find the sum of all solutions to
3c0s20 +10cosf =1 for 0 < 6 < 27.
Do @n @ 27 @ 37w ® 4m

26.

27.

28.

29.

30.

[3 points]
(12 _[ab

When 4 = (2 3), B= (C d) and

(10} .
ABA = (2 1), find a+b+c+d.
@® 2 @ 4 @ 6 @ 8 ® 10
[3 points]
Find the minimum value of
flz)= %x4+2x3+3x2—18x+4.

11 13 15
D - @ - ® -

17 19
@ 2 ® 2
[3 points]

1+ . z
When z = -, find =
I—1 1+ 24224+ 22
. . 1 1—1 1+2
®i ©@-i ©5 @ 04
[3 points]
0.2

When f(z) = sin(W) (0<z<1) has

the maximum value /= sin(a) at =10, find
at+b.

10 13 16 19 22
Oy @3 O35 @5 O
[3 points]

Find lim (V22> +32+7 — V22l +2—4 ).

V3 V3 V2
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31 [3 points]

3
Find / (2> — 4z — 1)dx .
-1

32 34
O —10 @ — 3 @ - Y
38
@ 12 ® 3—2
32.[3 points]
1
Find (20 —1)%dz .
0
1 1 1 1 1
o) 3 @ ) ©) 3 @ 3 ® 9

33 [3 points]

When M and m are the maximum and minimum

values of f(z) = ém3—4x+7, (—-1<z<3),

find M+ m.

31
®? @11

34 [3 points]
When y = ax +bis the tangent line to
—2x+7

y=——— at x= —1, find a+b.
- +zr+3

11 13 17 19
@7 ®? @5 @? ®?

35. [3 points]

When f(x)Z%,ﬁnd 7' (2).
' —x+7
2 4 2 8 10
V=97 @57 -3 @50 057

® 13

36.

37.

38.

39.

40.

[4 points]
When f(x) satisfies

5 3 2 T
x) = —x" — 6x 9x — 2t—3)d
fla) =3 + /Of(t )dt

find f'(3).

D1 @3 @ 5 @7 ® 9

[4 points]

When f tf(t)dt =§z3—2z2+ax+b and
1

f(2)=5 for a continuous function f(z),
find ab.

2 4 8 10
[4 points]
1 2
Iﬁndt/‘A——zg—ij¥——fdx.
0 V2zP+3x+4
2 4 8
[4 points]
When
1 1 1
c, = 4ot , find
' \/n2+n \/n2+2n \/anrnz
lim Cp -
D V2-1 @ V2-2 ®2+v2-1
@2v2-2 ®3v2-1
[4 points]

Find the region of the area enclosed by
2’ =32 +22x—5=0 and 2°— 42> +32z+1=0

121 41 125 127 43
@ 6 @ 2 ® 6 @ 6 ® 2
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2025 IUT 2nd Admission Test(SBL Scholarship)
Math Examination(TYPE D)

< 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.

L[Zpoints]
Simplify /2 x V4 + /8 .
vz @y2 oYy @v2 o

12
27

5 [2 points]
L -1

When x§+x 3 =3, find 22 +2 2
@D 316 @ 318 @ 320 @ 322 ® 324

3. [2 points]

o V2=V Va+ V6
Simplify /2t V3— vVi- V6
D2v6-1 @ 262 ®2v6-3
@ 26—4 ®2v6-5
4. [2 points]
Simplify;.
V7+24/12
D2-+3 @2-2+/3 @ 2
@2+ 3 ®2+243
5 [2 points]
1 1

Find

(1-v2? (+v2)?
D2v2 @ 4+/2 ® 6v2
@842 ® 102

6. [2 points]

When « and 3 are solutions of z>—2z+6=0,

. 8 QP
find _a+_ﬂ .
2 5 8
®-2 ® -2 ®-
11 14
®-+ ®-5

7 [2 points]

When 42° =27 and 14/ = —  find — + 2.
81 2z Y
1 1 1 1 1
Dy @3 Of @5 Oy
g [2 points]
Find Z 7])
n=2
63 127 255 511 1023
& 128 @ 256 ® 512 @ 1024 © 2048
9 [2 points]
. . 1
Simplify when
(a+1)a®*+1)a*+1)a®+1)
a= V3.
V3-1 V3-1 V3-1
D 2 @ 4 ® 6
V3-1 ® V3-1
10
10. [2 points]
When «, 3,v are the solutions of
2*—32>—52+6 =0, find
B+~ n v+« " a+ g .
« B Y
1 3 5
2 2 9oy
7 9
@ 2 © 2
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11.

12.

13.

14.

15.

16.

[2 points]

(2 -1 2, 4-1_ [a b)
When A_(l 71) and A"+ A4 = cdl
find a+b+c+d.
D2 @4 @ 6 @ 8 ® 10
[2 points]
When z+y=3 and x2+y2=7, find x3+y3.
@D 6 @9 ® 12 @ 15 ® 18
[2 points]

Find the sum of all real solutions of

41—3-29%;—3:4.

® 10g23 @ 10g25 @ 10g26
@ log, 8 ® log, 10
[2 points]

. 3 4 5 32
Find log, 5+ log, §+ logs Z+'”+ log23—1 :

D2 @3 ®4 @5 ®6

[2 points]

Find the maximum value of

f(x):Qﬁsinx—I—Qﬂcosm—i—SCos(:c—&-i).

1
D4 @5 @6 @7 ® 8
[2 points]

. 12
When = Y51 fing 2

2 w’+1
D1 @-1 @i ®@®1+i ©1-i

17.

18.

19.

20.

21.

[2 points]
Find the minimum value of a for a positive

constant a > 0 such that two graphs

2
y = vt and y = a meet.
@3 @4 @5 @6 ©®7
[2 points]
When 2° = 3 = 367, find — + = .
x Y

1 1 1 1 1
Vy @y 9y @y 04
[2 points]
When z = ‘/”2\/5 = N2;ﬁ find 25+ 2.
Do @1 @i @®Di1+i @ —-1—i
[2 points]
When w is a root of z>+z+1=0, find
w2026+w20
® -1 @ —i @ —1—i
@ —2—i ® —2—2i
[2 points]

Find the sum of all solutions to
3co0s20 +10cosf =1 for 0 < 6 < 27.

@o @ ® 27 @3r  ©dn
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22.

23.

24.

25.

26.

[2 points]

. . Vs ™
Find Sing Cos e
V2— 2 2— /2 2—4/2
o) v2 @ v2 ©) V2
3 4 5
2— /2 V2— 2
@ ®
6 7
[2 points]
2 . 2
Pind lim® sin(227)
+—0 l—cosw
2 1
®—§ ®—5 @ -1
3
@ 5 ® -2
[2 points]
2_
When lim;ﬂ—4= i, find a+b.
eo2xi+tar+b O
O -1 @ —2 @ -3 @ -4 ©® -5
[2 points]
PR s
When sinf = /3 (2<9<7r),
find sin 260 + cos 26 .
1— /2 1—2v2 1—3v2
@D V2 @J @J
3 3 3
1—4+/2 1—5v2
@J @J
3 3
[3 points]

Find lim (V22> 132 +7 — V222 +2—4 ).

&Tr—> 00
1 2 1

®W @\/3 ®W ® V2

@1

27.

28.

29.

30.

31.

[3 points]
(12 _[ab

When 4 = (2 3), B= (C d) and

(10} .
ABA = (2 1), find a+b+c+d.
@® 2 @ 4 @ 6 @ 8 ® 10
[3 points]
Find the minimum value of
f(x)=%x4+2x3+3x2—18x+4.

11 13 15
D - @ - ® -

17 19
@ 2 ® 2
[3 points]

1+ . z
When z = -, find =
I—1 1+ 24224+ 22
. . 1 1—1 1+2
®i ©@-i ©5 @ 04
[3 points]
0.2

When f(z) = sin(W) (0<z<1) has

the maximum value /= sin(a) at =10, find
at+b.

10 13 16 19 22
vy @53 O35 @5 0O
[3 points]

When f(z)= Y2255 find £/ (2),
x —x+7
2 4 2 8 10
D-97 @37 O35 @97 -5

3/4




3 [3 points]

3
Find / (2> — 4z — 1)dx .
-1

32 34
O —10 @ — 3 @ - Y
38
@ 12 ® 3—2
33.[3 points]
1
Find (20 —1)%dz .
0
1 1 1 1 1
o) 3 @ ) ©) 3 @ 3 ® 9

34. [3 points]
When M and m are the maximum and minimum
values of f(z) = ém3—4x+7, (—1<z<3),
find M+ m .

(D% @ 11 ® 13

35 [3 points]

When y = ax +bis the tangent line to
—2x+7

y=——— at x= —1, find a+b.
- +zr+3

11 13 17 19
@7 ®? @5 @? ®?

36, [4 points]
Find the region of the area enclosed by
22 =32°+22x—5=0 and 2°— 42> +3z+1=0

121 41 125 127 43
D5 @5 ©F% @75 04

37.

38.

39.

40.

[4 points]
When f(x) satisfies

5 3 2 T
x) = —x" — 6x 9x — 2t—3)d
fla) =3 + /Of(t )dt

find f'(3).

D1 @3 @ 5 @7 ® 9

[4 points]

When f tf(t)dt =§z3—2z2+ax+b and
1

f(2)=5 for a continuous function f(z),
find ab.

2 4 8 10
[4 points]
1 2
Find /Ld:p.
0 V2zP+3x+4
2 4 8
[4 points]
When
1 1 1
S 44 , find
' \/n2+n \/n2+2n \/n2+n2
lim Cp -
D V2-1 @ V2-2 ®2+v2-1
@2v2-2 ®3v2—1

4/4
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2025 IUT 2" Admission Test(SBL Scholarship) Solution

1

VTi+2V/12
1 _ 1 IS S S 2—+/3) —9 3
Vi+4av3  V(VA+V3? 2+V3 243 (2—V3) '

(1) Find

(SOL)

(2) Find 11

1—v2)7 (+v2)?
1t (+v2P-0-v2? o 4v2
GO = AF W var - G-varasvar Ca-zF VP

3 6+8—9 5

(3) Simplify v2x /4= /8.
12 3 5
(SOL) V2xi/1=48 =2%2%2 1 =9 12 —9l2 —}/55

1 1

(4) When wg—i-wig =3, find 22 +2 2.
1 1 1 1

(SOL) Since (z® +z 3P =g+ '4+3@% +z 3)=a+2 '+9=23" we have z+z ' =18 It
follows that z° +z 2= (x+x71)2—2 =182 -2 =322,

(5) Simplif V2- V3 VA VB
o R+ VB Vi 6

coy VI-VEVIHVE _ (VE-VBN-VE) _ (VA-VE) (VB-vD) _, o
VI VB Vi-VE (Vi vBN—vD) | (Var ) (VA= va)
1
6) Wh =%/3 , find
(6) When a=¥/3 . find s vy
(SoL) 1 L=l _ a—1 _ V3—-1 _ \/§—1'
@+ 1)@+ + D) +1) a=1  @E—-1)+1) B=1)3+1) 8
(7) When «, 3,~ are the solutions of z*—3z*—5z+6 =0, find ﬁi7 + 7;a + a:B .
(SOL) Note that a+B8+~y=3, aB+By+va = —5,afy= —6. Since a+p+~ =3, it follows
that a+8=3—7, f+y=3—«a, v+ a=3— (3. Hence, it follows that
G+~ n v+ a i at+f _ 3—« n 3—,6’Jr 3—7
¢ ’ o1 ) %+5 4 5 5 1
- 2yt ) g g ([APTOYTAY ) g g TO0 9 99 _ L
_3'(a+ﬂ+’y) 3—3( By ) 3 3 6 3 5 3 5 -

2 2
(8) When o and 3 are solutions of z>—2z+6=0, find % a

B
(SOL) Since a+p8=2,af =6, it follows that

_’I_



ﬂ_ a__ o+ 3 _ (a+ ) —3aB8(a+3) _ 14
B af af 3
T 3 2
(9) When 42° =27 and 14Y = , find — + =
81 2x Y
(SOL) Note that z = log4227 = 3log423, y = log;,81 ' = —4log,,3. It follows that
3 2 1 1
9 Ty T g lomd2t = log 14 = log33 =5
(10) Find Z o
n=2
1 1
W ?(1_§) 11 511
R R BT T
2

. 3 4 5 32
(11) Find logy 5+ logy 5+ logy 7+ loga 57

32

3 4 5 345 32
(SOL) log2§+log2 g—i—logQ Z+---+log23—1 = logg(

232" 31) log, (16) = 4.

(12) Find the maximum value M of f(z)=2+/2 sinz + 22 cosz + 3cos (x+ %)
(SOL) Note that
fla) = Qﬂ(sinercosx)JrScos(er%) = 4sin(ﬂc+%)+3cos($+%) = 5sin(z+a) for some a. It

follows that /= 5.

(13) When A=(21 :}) and A2+ A4 '= (i Z) find a+b+ec+d.

2 (2 —1)(2 -1 L( 11) (3 —1) (1—1)_(4—2)
(SOL) Note that A°+ 4 —(1 _1)(1_1)+ 192 1 o +1_2 = 2_2.Itfollows
that a+b+c+d=2.
(14) When z+y=3 and z*+¢* =7, find 2*+¢°.

2_ 2 2 4 q B

(SOL) Since zy= (z+y) 2(36 +y) =1, it follows that 2*+¢* = (x +y)* —3ay(z+y) =18.
(15) Find the sum of all real solutions of 4 —3 -2 + 12 _ 4 .

T

(SOL) Since (2°)*—3(2°)2—4(2°)+12 = (2" +2)(2* —2)(2* — 3), it follows that the sum is
1+ 10g23 = 10g22 + 10g23 = 10g26

, find 2%+ 2%,

V2+ V2 iv2— V2
2

(16) When 2 = 5

_2_



(SOL) Since 2* = 1- and 2*=—i, it follows that 28+ 2*= —1—i.

7

(17) When w is a root of 22+ z+1=0, find w?** +w*".
(SOL) Since w® =1, it follows that w?** +w?" = (b*)Pw+ (*) W =w+w? = —1.

. 12
\/g l,ﬁnd w3+1.
2 w'+1

3v3+i—3v3i(v/3—1i)
8

(18) When w =

(SOL) Note that w® = = —i. It follows that

12 _ o\ .
w—l—lz(z‘)—i—l: 2'><1+z‘:1+z,'
w1 —i+1 1—i 1+

(19) Find the minimum value of a for positive constant a > 0 such that two graphs

2
+4
y = L and y=a meet.
. .’L‘2+4 . 2 . 2 .
(SOL) Since =gq , thatis, (#z*+4)—az=0 has a real solution, D =a*—4(4) > 0. Since
X

a>0, a=4. Thus, the mininum value of a is 4.

z

(20) When 2° = 3Y = 367, find é -

1
(SOL) % + % = logss2 +logze3 = logze6 = logy:6 = 5
2
(21) When lim—“—+—= =, find a+b.
e2 2 +ar+b D

2 _ _

(SOL) Since 2*+2a+b=0, lim 233 4 =lim (z—2)(z+2) Zi, we get b= —6 and a=1.
=2 +tar+b -2 (as—2)($—£) 5
2
Hence, a+b = —5.
1 . .
(22) When sinf = 7 (§< 9 <n), find sin20 + cos26 .
(SOL) Note that cost = *ﬁ. It follows that
V3
24/2 2 1—2+v2

sin20 + cos20 = 2sinf cosf + (1 —2sin0) = — i-ﬁ-l— = = J

3 3 3
(23) Find the sum of all solutions to 3cos20 + 10cosf =1 for 0 <0< 27.
(SOL) Note that 3(2cos’0—1)+10cosf — 1 = 6cos’0 + 10cosfd —4 = 2(3cos’0 + 5cosf—2) =0, that
is, (3cosf—1)(cosf+2) = 0. Since |cosf| <1, cosf = % Note that cos(27r—60) = cosf . Hence,

ths sum of all solutions is 6+ (27— 6) = 2r.



. . ™ ™

(24) Find sin 16 €087 -

. .. T 1 .7
(SOL) Since sin 16 0576 — 355

1—cos£ 1—ﬁ
1 7\ 1 4 1 2 12—4/2

we have (28m8) =1 5 =2 7 = . It follows that
T e T V2oV
sing cos ¢ 1 )

2 . 2
(25) Find i L —sin@e’)
+—0 1—cosz

(SOL)
2 . 2 2 . 2 2 . 2 2
Note that = sin(227) = ZZ_ 51n(2296) 2z I+cosz _ (1 _ Sln(22x) 2302 1+ cosz
1—cosz 2r 2 1—cosx 1+ cosz 2 2 sin’z 1
2 . 2 . 2 2
.z —sin(22?) . [1 sin(22%)| 22* 1+cosz (1 )2 2
It follows that —_— = —— =|l=1|]—= = —2.
W lim== hi%(z 92 ) sinte 1 2 )11
1+2 z
26) When z= -, find .
(26) 1—i 1424224+ 22
. , . (1—=2) 1+
(SOL) Since z=1i, 2z =1, it follows that z - = = - = )
1+ z+ 224+ 22 1— 2%0% 2
5.2
(27) When f(z) = sin(%) (0<z<1) has the maximum value M=sin(a) at z=5b,
find a+b.
_ 2 _ _ 2
(SOL) Note that f(z) = sin W) = Sin(W).
_ _ 2
Let y:zw. Then, since 0 <z <1, y(%)zlg—o and %Sys % And, since the
. . . . . T . .10 1 .
sine function is increasing on [0,5], we have M= sm(?) = f(§)’ which means
10 1 10 1 13
— L b= — . It follows that a+b= ——+ — = — .
a 9 b 3 ollows that a+1b 9 3 9
(28) Find lim (V22 + 3247 — V2t +2—4 ).
(SOL) Note that (V222 +32+7 — V2ul+a—4 ) = 211 _ Tt follows
(Vor +3z+7+vV2rt+2—4 )
that lim (V222 +32+7 — V2e? +2—4 ) = lim a 2et 1l _
s oo (Vor' + 35+ 7+ V22t v o4 )
gt 1L
= lim * _—
R . S I S v2
x z’ z z?



_ (12 _[ab 1 10) :
(29) When A4 = (2 3) B=|_,and ABA "= (2 1] find at+b+ctd.
_ 4110y, _ _ (3 -2 1012:(—32)(12):(5 8)
(SOL) B= A4 (2 1)A (_2 1 )(2 1)(2 3) 9 —1)\47 93] It follows that

atbtctd=28

(30) Find the minimum value of f(z)= %fl +22° + 322 — 18z +4 .

(SOL) Since f'(z)=62*+62"+62x—18 = 6(z*+2°+2—3) = (@*+22+3)(z—1), f(z) has a

.. .. . 1
minimum value at =1 . The minimum value is f(1)= %+2+3—18+4 = —75 )

(31) When M and m are the maximum and minimum values of f(z)= %x3—4x+7,

(—-1<z<3) find M+m.

(SOL) Since f'(z)=az"—4=(z+2)(x—2). f(z) has critical values at = = —2, 2. Since
f(=1) = —%+4+7:% , f(3)=9—-12+7=4, and f(2) = %—8+7: % , it follows that

M:% and m:%. Hence, M+m:%7.

(32) When y = ax+bis the tangent line to y = ﬂ at x=—1, find a+0.
x +z+3
_ _ 2 _(—
(SOL) Let f(z) = ﬁ . Since f'(z) = 2(z +x+32) ( 2x2+7)(2$+1) , it follows that
- +x+3 (@*+x+3)

f(=1) = _69+9 = é Since the line passes (—1, 3), the tangent line is
_1 _ 1 10 _ 11
y = 3(x+1)+3— STt . Hence, a+5b 3
(33) When f(z)= Y222 find f'(2).
T —xz+7
1 2
e (2?2 +7)— V250221
. , V2xr+5 (@ * ) v (22 ) .
(SOL) Since f'(z) = 5 5 , it follows that
(2" —2+7)
1
f'(g):u:*_ﬁ: _2
81 81 27
3
(34) Find f (¢ — 4z — 1)dx .
-1
3 1 3 1
(SOL) f (2 — 4z — 1)dz = §x3—2x2—m = (9—18—3)—(—5—2—#1)
_ 4 _ 32
= 12+3 3 -



(35) Find /1(2x—1)8dx
0

(SOL) Setting u = 22— 1, then it follows that du = 2dx and hence

1 1 1 1 1
f (2x—1)8da: = / ud e =du = / wdu = =
0 -1 2 0 9

(36) Find f 20" +1

V2 22 +3x+4
(SOL) Setting u = 22° + 3z +4 , it follows that du= (62> +3)dz = 3(22° +1)dz and
227+ 1 f9 1 1 1 9 2
— —du = = [2vu]] = 2(Vo- Vi) = =
/ V2u' + 3z +4 1 Vu 3 3 b3
(37) When ¢, =~ 1 L v 1 K04 lime, .
\/n2+n \/n2+2n \/n2+3n n?+n? n—o0

(SoL)

1

=2\/W} =2y2-2.

0

lime, = lim E Z 1_ /1¥d:¢
n— oo n—ok=114/n n~>ook71 \/1+k/n n 0 \/1+.’L’

(38) Find the region of the area enclosed by z*—32>+2z—5=0 and z°—42°+3z+1=0.

(SOL) From z*®—322+2r—5=2>—42+3x+1, it follows that 2°—2—6 = (z—3)(x+2)=0.

Hence two graphs meet at x =3, —2 . Hence, the area is given by

3 5 15,1, 3 9 8
/ (—z*+2+6)de = |— =2+ =z°+ 62 = =9+ —+18|]—[=+2—12
_y 3 2 _y 2 3
_ 9 8  114+27—16 _ 125
= 19+ 53 = G =5

(39) When f(z) satisfies f(z) = %x?’f 62> + 9z f/;’;f'(2tf3)dt , find f£'(3).
0

(SOL) Taking derivative, it follows that f'(z) = 52> —12z+9— f'(22—3) . Putting 2 =3, it
follows that f'(3) =45—36+9— f'(3), which is 2/'(3) = 18 . Hence, f'(3) = 9.

(40) When f /tf(t)dt = %xg — 22"+ ax+b and f(2)=5 for some continuous function f(z) .
1

find ab.

(SOL) Putting =1, if follows that a+b:% . Taking derivative, it follows that

zf(z) =42 — 4z +a . Putting =2, it follows that 2/(2) = 8+a . Since f(2)=5, it follows

that a=2 . Hence, b = —% and ab = —%.



2025 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.

1 2 point]
As shown in the figure, the forces acting on the
object are the force F|, gravity mg, the normal force

N, and the static friction force f,. These forces can

be divided into components in the z— and y—
directions.

+ y—direction: N+ Fsin30—mg=0(F=10N).
Therefore,

N=mg—(10N)sin30"
=(2kg)(10m/s*)—5N =15 N.
« x —direction: Fcos30° —f, =0 (f, = ul).

Feos30” _ (10N)(vV3/2) _ /3
N 15N 3

Therefore, p=

mg

Answer) @

N
3

2.

[l point]
When a train passes through a length Z with a
constant acceleration a =20 m/ 52, the initial and final

velocities are v, = 40 m/s and vy= 80 m/s,

respectively. So from 2aL = vj —vi, we get

2_ .2 2 2
v v -
P (80 m/s) (4(2)m/s) ~ 120 m.
2a 2(20m/s”)

Answer) @ 120 m

[1 point]
The horizontal motion is of uniform velocity, and the
vertical motion is of uniform acceleration. The time to

reach the ground is the same as the free fall time,

from h= %gtz, we get

\/2h \/ (500 m ) =10 s. Therefore, the
10 m/s’

distance moved in the horizontal direction is
z=vt=1000 m.
Answer) D 1000 m

[2 points]
The gravitational force acting between the two twin
stars acts as the centripetal force of the circular

motion. Since the radius of the circular motion of the

2 2
m muv

. . .
star is 5 G T /9 R Therefore, since
=, 2 the orbital period 7'= Lr:w 2r"
v 2r p v Gm -’
278
A
nswer) @ o

SOCIE -1/ 4



5.

[2 point]

When the object falls to a position where the string is
. . . . 1
vertical, the object's velocity v, satisfies mgl = gmv%

by the law of conservation of mechanical energy.
Therefore, v, = \/@ . Since the two objects collide
elastically, momentum and kinetic energy are
conserved before and after the collision. If the

velocities of the two objects after the collision are v,
and V,, mv; = muv,+2mV, is established by

conservation of momentum.
Therefore, vy =v; —2V,. --—--- (1)

1 1 1 . .
Also, Emvf = Emvg + EQm V3 is established by

conservation of energy.
Therefore, v% = vg +2 VZQ, _____ ()

Substituting equation (1) into equation (2), we get

Vzizvlizx/le.

3 3
Answer) & %\/ 291

[1 points]
Impulse J= / Fdt, so impulse applied to the object
for 4 seconds J= (10N )(4s) =40 Ns. Impulse is

equal to the change in momentum, so J= Ap = muv.

Therefore v = i: 40 N's
m  5kg

=8m/s.

Answer) @ 8m/s

[2 points]
While an object is vibrating, mechanical energy is

conserved. That is,

D SRR T SN SRS SN NS SRS SRV UINE S
E—2kA—Qkx+2mv—2k(2A)+2mv.

o 1, 3 1 2
Therefore, the kinetic energy is S = ZX EkA .

Therefore, the ratio of the potential energy to the

o A
kinetic energy at point —— is

2
1 (A 3 1,
U.K—2k(2).4><2k/1 =1:3.

Answer) @ 1:3

8.

10.

[l point]

The amount of heat required to change the
temperature of a substance of mass m and specific
heat ¢ by AT is @=mcAT. Since the heat gained
by the cold water is equal to the heat lost by the hot
water, Q@ =m.cAT.=mycAT,.
mc(30°C —10C) = my, (60°C —30°C ). Therefore, since

Therefore,

2m, = 3my and m_ =900g, then m; =600g.
Answer) @ 600 g

[2 points]

From the ideal gas equation PV =nRT, in the
isometric process A—B, the pressure and temperature
are proportional, so the temperature at point B is
4T,. In the isobaric process B—C, the volume and
temperature are proportional, so the temperature at
point C is 87j. In the isothermal process C—D, the
temperature is constant and the volume is inversely
proportional to the pressure, so the temperature at
point D is 87} and the volume is 8 V.

Answer) O 87, 8V,

[1 points]
Objects A, B, and C move together due to a 12 N
force acting on A. The acceleration a is obtained
through the equation of motion F'=ma as follows.

F 12N

T T (1+2+3)kg

magnitude of the net
F, = (2kg)(2m/s*) = 4N.
Answer) ® 4N

=92m/ s2. Therefore, the

force acting on B is

SOCIE - 2 / 4



11.

12.

[1 point]
The electric fields from the two charges must be
in direction, as

equal in magnitude and opposite

follows: FE| = F,

Thus, we obtain: iQ: 1 5
x 6—x)
Rearrange and factor the above equation, we obtain
(Br—12)(z—12)=0
To ensure the vector summation of the electric fields
results in zero, x must be located in the region
0 <x<e6.
Therefore, x is found to be 4 m.
Answer) @ 4m

[2 point]
The electric potential V" due to a single point charge
q at a distance a is given by:

1
. ]

single_ 47T60 a

Electric potential is a scalar quantity, so the total
potential at the center is the sum of the potentials
from all six charges. Since all charges are identical

and at the same distance:

6 ¢
I/tL)tal =6 Vsingle = 47‘(60 ;
Answer) @ 6 ¢
dmey a
[2 point]
The equivalent circuit is presented as follows:
1.0Q B
— AN ——AN—
AWV
A
I
|
3.0V

From the ratio of voltage, the voltage difference
across resistor B is 2V.

By Kirchhoff's loop rule, the voltage difference across
the 1.00hm resistor is 1 V. So the current through
the 1.0o0hm resistor is 1 A. Therefore, we obtain

2
RB - %: 20hm

Answer) @ 2o0hm

14.

15.

16.

[l point]

. 1 1 1
Given that the lens formula ;Jr -—= =,
)

/

By substitute the given values, we obtain

1 1 1
60 cm

i 10cm
solving the above equation, ¢ =12 cm.
Answer) ® 12cm

[2 points]
Total capacitance:

B 4,UF + 4IMF - 2uF ot Cvtotal =2 uE
The energy stored in a capacitor is given by:

-1

G

otal

V2

otal

Thus, we obtain %(Q[LF)(?)V )2 =9ul.

Answer) @ 9puJ

[l point]

By Ohm’s Law, where the voltage is 6V and the total
resistance is 6%, so the current I is 1A.

The power consumed by a resistor is given by
P=TIR.

Thus, we obtain (1A )?(20hm) = 2W.

Answer) @ 2W
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17. 11 points]

18.

Assuming an ideal transformer with no power loss, the
power P remains constant.

Thus, 14,000V x 10A = 140,000V x [.

Solving for the new current 7,

I = (14,000 x 10) / 140,000= 1 A.

Thus, the resulting current after the voltage step-up is
1 A.

Answer) D 1A

[1 points]
The magnetic field B around a long, straight wire
carrying current 7/ is given by Ampére’s law:
_ tol
27d

Therefore, we obtain each magnetic field as below:

(1) At distance d, B, = M—OI
T 2md

!

47d

(2) At distance 2d, B,; =

Thus, the ratio of the magnetic field strengths is:

[———— 2
BZd

Answer) @ 2

19.

20.

[2 point]
Young’s double-slit experiment gives the fringe
AL
spacing Ay as: Ay = v
A
Rearrange the formula to solve for A: A= (yiL)(d)

By substituting the given conditions, we obtain
(2.5x10*)(10~*)
5
Therefore, the wavelength of the laser light is 500 nm.
Answer) & 500nm

=5%x10 "m.

[2 points]
The de Broglie wavelength A of a particle is given
h _h
by. A= g* mo
h
Rearrange to solve for the speed v : v= sy

By substituting the given conditions, we obtain

6.6>x10 %
V= =500 m/s.
(2x10*)(6.6 10" ')
Therefore, the speed of the object is 500 m/s.

Answer) @ 500m/s
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