Magic 60 Problems Level H NO.1
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(1) Evaluate the following numerical expressions.
@D 64+ {(15—11)x2}=
22

11
@=-+==
18 9

T N
@ Evaluate the expressionwhen a=12, b=65, ¢=2.
a+ |c—(b—-0.5)=
@ Calculate the following expression efficiently and show the process.

3 3
- X5—-=-X7=

N )

(3) There are about 100 billion stars in the Milky Way. It is said that there are about
100 billion galaxies in the universe. How many stars are in the universe?

[ (4) Ajetplane flies 870km per hour. Write its rate in km per minute. ]

What are the numbers?

ﬂ The figure is a net of a cube. \

(D Which is the side overlapping with side AB?
@ Which plane is parallel to plane ABMN?
A N

[ (5) The sum of two numbers is 139. The difference of their numbers is 9.

N /
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(7) The figures show a triangle prism and its net.

@ Find the values x and y.
@ Find the surface area of the triangle prism.
y cm
4..§'m ' "3 em '
A%
]
1
1
1
| .
: I Ccm
1 .
N 12 ecm
1 H
1
1
a” oV K - - -
Jras 90 \ o4 emet b em

907

-

competition this year.

(8) There were about 200,000 spectators at a high school baseball

The number of spectators increased by 25 % over last year.
About how many spectators were there last year?

N

-
(9) Find the circumference of the circle where the diameter is 8 cm.

Use 3.14 for the circle constant. Then round to the nearest whole number.
_

(10) Order the ratios from least to greatest.

6 3
43,3,3:5,;,73
-
(11) A mother is 40 years old. Her daughter is 10 years old and her son is 8 years old.
How many years will it take until the sum of two children’s ages is equal to their
’ ?
Y mother’s age”
(12) Write the verbal sentence as an equation. Then solve the equation.
Three times a number x minus 10 is equal to 15.
-
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(13) Solve the equation.

2 1 5
1-x+==—
3 5 2

/(14) Find the value of x for the following rectangle whose perimeter is 220 cm. \

2z — 10 (cm)

3x + 20 (em)

N Y

(15) There are the following 5 data.

@ Plot the 5 points in a coordinate plane.

@ When you connect the above 5 points smoothly, tell what kind of curve is

obtained.
A




(13) MOXEfRZ T2 I,

/(14) BT & 5 IO E S 7 220 cm DRI 0 £, \

x ZROZIUN,

3x + 20 (em)

.

2z — 10 (ecm)

(16) RIZ5 MOT =20V £,

@O RO 5 HOT —F ZEEFHICEZ ANLR I,

x 0 1 3 4
y 1 3 5 7
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(16)
O Draw the triangle ABC with vertices A(0,0), B(2,0) and C(2,2).
@ Draw the image with new vertices of (A, B', C") after a dilation having a scale

factor of 2.
@ Find the area of the enlarged triangle A’ B'C’.  unit : cm
vA
5
4

kJ

i

(17) Find the slope and the equation of the line through the given points.
(2, =5),(8,1)

ﬁ) Find the values of x and y that make lines [ and m parallel.\

(x +y+40)°

(= + y + 150)° (2z 4+ y + 30)°

o /

(19) Evaluate the expressions when a = —5
O V1521 —a =
@ J(a-7)?2-23=




(16) ‘\\\
/@) TEAAYAC0,0), B(2,0), C(2,2)D=MEEiE &0,

@ ODO=ZAE 2{EICIR LI =M AB CERHi XS0,
@ WERLEZ=ZMAAB COHEMEAZRD XV, BT : cm
Y

5

4

k2

H‘f

[ S¥]
(5]
ey
Lh

N /

[(m T e er——— }

(2, =5), (8,1)

ﬂ%) EAR L CEBE m 2 TICTHIE, x &y #EDO L 5&:3&%&ciiu\f¢ﬁx

(z +y + 40)°

(z +y + 150)° (2z + y + 30)°
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(19) a=-5 OLx, ROXEZHE LI,
O V1521 —a =
(a—7)2-23=




/(20)

@ Simplify the expression.

622
X_
20

15

@ Evaluate the following expression.

(V3+V7)2+ (V3 -V7)% =

\_

/

(21) Find the product and the quotient.
D &2 +2x+7)x2 =
21x3y4z? B

7x2y272

(22)
O Match the equation with its graph.
(a) y=2x+1
(b)) y+1=-2x
(¢) y=2x-2

@ Draw the result of the (graph (b) + graph(c)).

() ()

(

)




/(20) \
O KOGEERT LIRS,
3x3  6z?
3x % _
20 15
@ WOXZFAE LR EW,
\_ (V3+V7)* + (V3 -V7)? = J

(21) WDOZHERDFE L FIERDIR IV,
D &2 4+2x+7Nx3 =
21x3y*z?

7x2y2272 -

(22)
O 777 EXRERIESERIV,
(a) y=2x+1
(b) y+1=-2x
(¢) y=2x-2
@ OD 777(b)+ 77 7(c) OFERERE X0,
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the segment after the reflection with respect to the y -axis.
rh

5

4

[

=Y

\ &

(23) Given the segment with endpoints A(—2,3) and B( 3, 5), draw the imagh

/

~
(24) Solve the quadratic equation.

3x24+12x—15=10
-

s

(25) Factorize the expression.
16 — (x —2)% =

-
ﬁ()) There are two points A(4,—8) and B(—4,-8).

(D Draw the two points in the coordinate plane.

origin.

=y

-5 -4 -3 -2 -1 0] 1 2 3 4 5

\ )

@ Find the quadratic equation that passes through these two points and the

~

/

(27) The numbers 1 through 10 are shown on 10 cards. When one of the cards is

randomly drawn, find the probability that the card is a prime number.

11
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(24) D2 IR EME I E 0,

3x24+12x—15=0

-

P
(25) ROXZREIME L2 S0, 1

16 — (x —2)% =

G
//Z;;ZéiMA,—BL B(—4, —8)&H 0 £, \\\\

O A, B &N BT E 72 S0,
@ A, BLEAZED 2R AERDRI U,

vA
-5 4 3 2 -1 o 1 2 3 4 5

ny

K B /
@27) 10D HT—FRIZ10H 10 FTOEFOENIREIIAETNTWET,

10D — KNS T A MIAKD I — REgl\Wi-b &, ZFOh— RBREKT
HDHMERERD IR E W,
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p
(28) Show the domain and the range of the relation.

(-3,2),(1,3),(3,5),(4,8)

-
(29) If A = {whole numbers} B ={-1,0,5,8},
Find A u B and © A n B.

(&

/(30) You can show the solution of an inequality on a number line. When you graph ah
inequality x > k or x < k, use an open circle at k. When you graph an inequality
x =k orx <k, use aclosed circle at k. Solve x —3 > —2. Graph your solution.

=]
[
wt
=.

- /

-

3 1
(31) Evaluate @ 64"+ and @ (—27)s.
N

(32) Factor the following polynomial.
14ac — 21ad + 6bc — 9bd =

[ (33) Solve x —2 =+/x ]

~

634) You can describe a translation of each point (x,y) of a figure using coordinate
notation (x,y) —» (x +a,y + b) where a indicates how many units the point
moves horizontally, and b indicates how many units the point moves vertically.
There is y = 2x? — 3x + 1. When the above translation (x,y) - (x +a,y + b)

K makes y = 2x2 + x + 2, find the translation factors a and b. /

(35) Solve the system of equations.

xy =3
2y—3x—3=0

13



B T y——————.
(-3,2),(1,3),(3,5), (4,8)

((20) 6 A= {0LF<TOHAM) 4B ={-1,0,58}0kx,
ROEEERDIV, WA UB @ ANB

-

/75)ﬁﬁ%hmx%ﬁw%%%#:&ﬁf%iﬁox>k%5mﬁx<kmﬁ%;>\
BITICEKTEEL, kREAREL, x>k HDDOV T x<kDE XX kSE
BHTETZLIZLET,

RNEX x-3=2-2 2R, 7T 7ITRLREN,

Ry

Ve

B1) D 6473 & @ (=27); ZEFLLAS,

p
(32) DOLIAX A RB R L7 0,
14ac — 21ad + 6bc — 9bd =

() x—2=vx #mEns, |

/7%)Eﬁﬂﬁﬁﬁw)@@@%@%ﬁ%fﬁ®i5ﬂﬁbiﬁo N
xy)->(x+a,y+b) 127201, a FKEFMOBEOKRE X, b IZTEE SN
OBEOREIZEZLTNVET, y=2x2-3x+1 BHV EJ, y (LTl
XD RBEREIT TR, y=2x2+x+2 20 FE Lz, BEILIZKEX

K» a, b ZRDLRIVN, 4/

(35) DN HRRX AR X 70,

xy =3
2y—3x—3=0

14



(36)
D Change 1110101 in the binary system to the form of a decimal system.
@ Change 1110101 in the binary system to the form of a ternary system.

5
(37) Given tanf = — > , find the sin® and the cos@ where 0 <0 < 2m.

~

/(38) The following table lists the height of the students in a classroom.
Find the mean, median, and mode for this data.

height | 147 148 149 149 150 155 160 170

o /

/(39) Rationalize the expressions. \

Vx+y
ey

1

2 VAy+x—a+/xy
\ (4y > x) /
(40) Find the value of the constant m in the quadratic equation

4x> —(m+2)x—8(m—-2)=0
when the difference of the roots is 6, and m is limited to 0<m<10.

15



(36)

O 2 #H 1110101 % 10 EHA~ZE 2 72 S0,

@ 2 #EH 1110101y % 3HEEA~E LIV,

5
(37) tanb = — 5 NEZ BN TWET, sinf , cosd ZRDR I\,

72770, 8 OfFPHIX 0<60<2n L LFET,

/7%)m®%—7wm,&57§X®$$®§E%ﬁbfwiﬁo
ZOT—=XDVEE, AT 4T v, T— RERDRI,

149

150

155

160

170

R 147 148 149
\
/?w)ﬁwﬁ%ﬁEMLﬁébx \\
VXY
Vx-y

1

RN re—
k (4y > x) /

(40) KD 2WRKDOMEDFEN 6 DL X, FEE m ZRDLE W,

4x> —(m+2)x—8(m—-2)=0
72721, m iZ0<m<10 £ LET,

16
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(1) WOBREFHE LISV,
@D 64+{(15—11)x2}=

11 22
EETIr
(R ]
@D 64+ {(15—11) x 2} =64 + (4 X 2)
=64-+8
=8 &) 8

NI

Da=12, b=65, c=2 DEXROXEHE LRIV,
a+ |lc—(b-0.5)]=
@ MORAETIRUTEHBE LRIV, FEBEREER LRIV,

3 3
~X5—=x7=
4

k 4

Da=12, b=65, c=2 ZXRfRATH L,
1.2+ |2—-(65-05)= 1.2+ |2 - 6|
=12+ |—4|
=12+ 4
=5.2 &) 5.2

17



(3) #RTIZIE 1000 (EIEDENH Y, FHITIT 1000 EEDOEN 2 H D & Fbh T
WET, FHICE BLXEWLDERHLTL X I,

[ ]

1{% =100000000 = 10872 T,

1000 £ =1000 x 100000000 = 100000000000 = 10!

L7=M->T, 1000f& x 1000 = 10'* x 10! = 10?2 (&) 1022{#

(4) Y= v MEMEEE 870 kmTTIRA TV E T,
Ty MEDE (km/%y) RO E W,

[ fizah]
Fid 870 km O = v MI 1KEIZ 870 km FRITL £ 7,
1 BFfIE 60 43 T b,

870 km

60 %y

=14.5 km/% (%) 43 14.5 km

[(5) 2 SOROTIN 139 T, M9 T, =hbOREZNZNRDAE S, ]

[ ]
KDLHEAE, x, y ETHL, FREXAESLTHZ 7L

x+y=139 @ (139 -9) =2 =65
{x—y=9---® 65+9 =74

DO+ @&V, 2x =148 ERDHDTHAEW

x =74
x =74 ZOITRATH L
74 +y =139
y = 65 (&) 74 , 65

18
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[ ]
HUEL R D ZRD, TEONRDITLHREEZET,
Z 2 TlE, MUATE MDGL (RHRED) 2 KMo m & LET,
i AB 133 K] &b L& 97 CRERED) .
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A o
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C
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ﬁﬁiiﬁ@k%@%ﬁﬁ%ﬁbfwi?‘o \
O x, y ODEEZEZ2IV,

y em
4..??% ' "3 em ]
1\
1
[
I
1
1
: :
: T em
1 :
' 12 em
I ;
;
‘ \
prad 90 N T4 em-T NGB eme
o 90°
“hem*’
\\C@ SAREORFEEEZRD RS, /

[fizan]
D (6) LRFRICEAEL R D HZRYD, TXHENDHIEKEEZFTT,
Z TR oA 2 K EOm & LET,

‘y‘cm:3cm

zem =12 cm

T4 eme RS eme

(%) x=12cm , y=3cm
@ =AtEoXRmME = K@i + Wi TROLNET,

1
Eﬁﬁ%::3x4xz x2 =12, I = 3x124+4%x12+5x%x12 = 144

LMo T, ZAE0ERE =12+ 144 (4+5+3) x 12(EAX»N5)
=156
(%) 156 cm?

20



8) SEDEMREERO ABEHIIB L Z 20 F ATL-, ABEHIIVEED 525 %
HINL7- L WESNE Lz, VEEOEREERO ABEEEEZ KD 72 S0,

(i)
VESEDAGERE x NLT D&,
x x (1+0.25)=200000
1.25 x=200000

200000
x= = 160000 (&) 16 T A

(9) EEA8cm OHDEOE I & ROV, MERIL 314 & LET,
B O TR RITEIC R D LB A LR E W,

[ ]
ME = B x MER
=8 X 3.14
=25.12
= 25 (%) 25 cm?

(10) RDOtEZ/PNSWHDNDBIEIZIT RISV,

3
4:3 , — , 3:5 , =, 7:3
7

[fi535]
INICE L CTHERTAHEL X 9,

4
4:3= 3= 1.33-- =1.33

6
— = 0.5454--- = 0.55
11

7 3
7:3=E=2.33---':.2.33 (%);,—,3:5,4:3,7:3




(11) FOFEiL 40 Td, BT 10 TEFILZ 8T,
TANDOFHOEER O N EEOFEEIZE L < 72D DI HFEE TT D,

x 1%,

FHZE, 40 +x %

L, 10 +x %
%

2720 7,
ZANOFEOFER O, REOFEICELIRD &,
(10+x)+(8+x)=40+x
2x+ 18 =40+ x
x =22 (&) 22 %%

(12) 2% x LBE, WOXLFEICHET L HERXELTTRD AR,
HHEEIFL, TNH 10 25|< & 1412725,

[fi775]
3x —10=14
3x=24
x=8 (&) X 3x—10=14 ., x=8
(13) MOREfREX T2,
2 1 5
l-x +—-=—
3 5 24
[fiz35]
2 1 5
1l-x +=-=—
3 5 24
2 5 1
1—x =— — =
3 24 5
5 25 24
2,22 2
3 120 120
5 1 3 1 1
3 120 120 5 200 200

22



/(14) BUZRT &9 RJEEORE SN 220cm DREHBRH Y £, \

x wROZIUN,

2x — 10 (cm)

3x + 20 (em)

N

[ ]

MEILESF RO T, BABOE I,

2{(2x—10) + B3x +20)} L£EFET,

L7=53- T,

2{(2x —10) + (3x + 20) } = 220
x =20

&) x=20

3z +20 (cm):

L))

/(15) RIS RDT =213 d Y ET,

@O RO 5 HOT —F ZEEFHICE S ANLR I,

@ DS RERDOINIERT DL, LOLIRMBPELNET D

/

@ y=2x+107 7 7P FoNnET,

23




(16)
@D TEA7YAC0,0), B(2,0), C(2,2)D=fAEHix/R S0,
@ OO=A% 2ZIIER LA AB CEix /s X,
@ WERLEZMAEAB COHEMAZRD IV, HAT : cm

(]
%) © &)
i »

35 5

1

@ =AFOHME = K X &S x - TROOLNET,
L7=2-> T,
A ABC @ﬁ%ﬁ=4x4x%:8 (&)  8cm?
(I fE)
—fA ABC DHEfE =2 X 2 X % =2

AABC & AA'B'C” OFEfEIEIZ 1 2 KD

AABC & AA'B'C’ OiEfEIX 12 : 22=1: 4

~ —fI ABC OHifE = = ABC DHfE X 4
=2 X 4

=8 (%)  8cm?

=Y

24



(17) Gxonfc2 RE@bEME, TOMEEZRDR I,
(2, —5), (8,1)

[fEa]
2ENG2ONTZEE, y=ax+b ZRODHZENTETET,
28 (2,-5), (8,1) #@HHEMOMEEIT,

3 y DN E

= 5 A =

a= ZLDOEEF T L0,
1-(-5)

a=
8-2

a=1

L7en>TC,y=x+b
ZoRIZ, x=8, y=1 AT DL,

1=8+b

b=-7

y=x—7 () EoX y=x-7, BE 1
(FIfR)

y=ax+b 12, (x,y)=(2,-5), (8, 1) 2 RATDHL,

—5=2a+b-QD
{1=8a+b---®
ZOEN RN EMELS L, a=1, b=-7
PRI y=x—7 &) EHROX y=x-7, X 1

-
X*i
o

= s S

25



m%) E#R 1 LEME m Z2ATICTHITE, x &y %E‘O)Jiﬁbii%f\“éiib\f“ﬁ‘ih

(x +y + 40)°

I
—[RMANRELL 2D T,

(x +y + 150)° (22 + y + 30)°

. /

(s ]
2 HARZ 1 DOEMRNBLEDD L X,
2 EMPFATR O, FEMAITELI R £,
L7223 o T,
2x+y+30=x+y+40
x =10
7o, HERIT180°L 25D T,
(2x+y+30)+(x+y+150) =180
3x + 2y + 180 = 180

3x+2y=0
x=10 £V
30+2y =0
2y = =30
y=-15 &) x=10 , y=-15

(19) a=-5 0L x, ROXEZHE LI,

O V1521 —a =
® Ja—TF =T =
[fEz]
D V521 =32 x132=392=39 @ J(@a-7)?-23= /(-5-7)? —23
V1521 — a = 39 — (=5) = V121
= 44 = 11
(&) 44 &) 11

26



/(20)
O KOG ERK T LIRSV,
3x3 6z
3x . %% _
20 15
@ ROAREEFHE LR E W,
(V3+V7)? + (V3 —V7)? =

[fizsi]
D 3x3 622 3x372
22 2 _
20 15 50

@ W3+VD2+(W3-VN2=(3+2V21+7)+(3-2v21+7)

=20 (&) 20
(21) MOLHEAXOE L HE KD IV,
DO 2 +2x+7x3 =
21x3y4z?
@ 247252 =
7xX°y“z
[figan]
D (2 +2x +7x® =x> + 2x* + 7x3 (&) x> +2x* +7x83

3xy

2

27



/(22)

O 777 eXREHIEESERIV,
(a) y=2x+1
(b) y+1=-2x
(c) y=2x-2

K @ ODZF77(b)+ 7 T77(c) DFERZHIE &, j

[ ]

(&)

© X

(b)) y+1=-=-2x IFBEHLT,

y=-2x—1 & LT,
y=ax+b OFIZELET,

@ b))+ (&Y

y=(—2x—-1)+ (2x—2)

(b)

=-3
N
(23) A(—2,3), B(3,5) O ABLH Y £,
ZORSE y BISHICE LE L, ZOKBEEHiE I,
(Al
(a,b)% y @I BEIT 5 &, JEIEIX(a,b) > (—a,b)E 720 £F,
(&)
B v B
\ o”'.
A ,.-‘“ \A'
bd 3
1
—4 =3 -2 -1 o] 2 3 4 ?
-1

28



(24) D2 WA EMEX 7230,
3x24+12x —15=0

(s ]
3x2+12x—15=0
3(x2+4x-5)=0
3x—1D(x+5)=0
x=-5,1 &) x=-5.1

(25) WD A& R L S0,
16 — (x — 2)% =

[ ]
a?—=b*=(a+b)(a—b) ZFRHLET,
16 — (x—2)? = {4 + (x — D4 — (x — 2)}
=Q+x)(6—x) & (2+x06-—x)

(26)
D 24 A(4, —8), B(—4, —8)1bHY 7,
A, B & BICHEE IR S0,
@ A,B LFEUSEED 2IRNERDRE N,

(]

O HFOFVTT7DALEB (%)

@ kw220 X% y=ax® +bx+c-DETDHE, ————— i
OIEFESEEZBELDT, x=0,y=0 #f8AL, c=0 5
L7ei3o T, y=ax?+bx--(ii) =2
ZZT, A BOEIEZ)ICRAT D & =
—8 = 16a + 4b -
-8 =16a — 4b ”
= DN FRAAML L, a=— % b=0 .
roT, y=—%x2 LD ET,

& y=- % x?

29
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Q7)) 10D —RIZT1295 10 T TOEFEO ENPBEZIAETFNTWVET,
10K — KNS T U AN ID T — REGW-E X, ZOh— RNEHT
B HMERE RO E W,

[ fizani]
FEHIX2,3,5,7 L HDT,
2

4 er 2
= = () 3

*@6%%@,5 s

8]
(28) LAT OBROERI L itk Z m LS vy,
(-3,2),(1,3),(3,5), (4,8)

[ ]
EFEM . —3,1,3,4
fElk : 2,3,5,8
(&) ki —3,1,3,4 {Elk2,3,5,8

(29) 46 A={0¢tT_XCoOAREK %£4 B={-1,0,58}D&%,
ROLEERDRE, DA UB @ANB
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