MIDDLE SCHOOL MATHEMATICSMAGIC
@OK |

BASC MATHEMATICS

1. If 120% of Aequds % of B and 25% of B quds C, then A iswhat pat of C?

4 6 3 3 8
A) — (B) — (€)= O = 2
A3 B ©F O 6 -
120% :E and 25% :i

5 4
let SB=CadA=2B:A=22)B-=1p

4 5 5 6 5 3

1B 1
A _3° _3_1_.1 14 4
cT1."173% 73973
c 1; 1 374 31 3

4 4

2. Sweet Sher has abox of 36 eandy canes. Her mother takes onethird of the box
and pusit awvay for another day. Shedivides theremaining andy anesinto 3
equd pats for therr Sster, ha braher, and heself. How many candy canes did
Sher keep for hesalf?

(A) 24 (B) 18 (C) 16 D12 (E) 8

SherOsnother kept ore third of 36 or 1Zandy anes. Each ofthe children than
got onethird of the 24 remaining andy anes or 8 exch.

3. Tommy buys4 caculatorsfor his math team at a price of $83.49 ech. Each
calculator requires 3 bdteries which sl for $1.89for a package of 2 bateries.

Thetax rateis 7 %%. What will the total cos beinduding tax ? (to the nearest
cent)
(A) $364.25 (B) $37B8 (C) $345.36 (D $382.50 (E $366.28
Instead of finding the sales tax and alding it to the subtotal, | would suggest

tha you multiply the subtotal by the sales tax plus 100% , vhich in this caseis
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107 %% = 1.0725.

1.0725[4(8.49) + 6(1.89)] =370.33 (Mte: Snce each calculator requires
3 bédteries and you vere buying 4 @lculators, you neded to purdiase 12
batteries or 6 pa&kages of 2).

55 nph = feec.

2 1 2
(A) 48 (B) ¥ (C) 8 (P 70 (B 807

22 242 2
= 55(55) = = =80=
15 3 3

5 miles « lhour « 5280feet
hour 3600seconds Imile

Keep in mindtha when convating frommph o ft/sec you $ould multiply
themiles per hour by 2215. Ifconvating from ft/sec to mph you multiply
theft/sec by 1522.

Robin went to the mall for aspecial sdle. She bought3 sveaters at $19.95each,
2 pars of pants at $17.50each, and amusc CD for $8.99. Tetotal cost
indudingtax was $110.85. Wia was the tax rate?

(A) 4.2% (B) 6?1% (C) 10.7% (P 7%% (B 8.125%

Let x =thetax rate plus100% (n decimal form)

x[3(19.95) +2(17.50) +8.99] = 110.%
x(103.84) =110.85

X = 110.85 = 1.0675 ; Thusthetax raeis.0675 = 6.75% :62%

103.84

The arithmetic mean of dl of the postive integrd divisors greater than oneof the
number 27 is:

(A) 9 (B) 10 (C) 13 D22 (E) 27

The arithmetic mean of aset of numbersis dso known as themean oraverage of
the set of nunbers. The postive integral divisorsof anunber is the set of
postive integers that dividea nunmber withoutaremainde.

The postive integrd divisorsgreater than 1 of 27 ae 3, 9 and 27. he arithmetic

+9+
mean of these numbers is &327 - 3_?? = 13
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10.

7. Thenew millennium began on Monday, Januay 1, 2001. Barl Harbor DayOs

60" anniversary was December 7, 2001. Wha day of the week did the 60"
anniversary fall on?

(A) Undy (B) Mondy (C) Tuesday (D) Thurglay (B Fiday

Theyear 2001 vas notaleap year <0 it had 365 dgs. If you @onsder Januay 1
asday 1 of the year, then December 31 was day 365. $nce December 7is 24
days before December 31,then December 7 would beconsdered day 341. T
find day of theweek, Keepin mindtha when gong fromJanuay 1 (cey 1) to
December 7 (day 341) tere are 340 dys (48 weeksand 4 dgs). If Januay 1
was aMonday, 48 weeks later it would gill beaMondg. Snceyou ned to find
the day of the week for December 7, youmus go four nore days which makes it
aFriday.

CD Shoppeis having asale onmusc CD@ that regularly cost $12.50each. If you
buy three you ge the fourth onefree. Also, as abonus you ge thefifth oneat
haf price. If you buy fve CDOswhat is the average cog for each ore? (ignore
tax)

(A) $11.25 (B) $8.75 (C) $9.38(D) $10.50 (F $7.94

total cost _3.512.50

= = 8.75
nunberbought 5

Average cod =

The sum of three consecutive multiples of three equals 144. The smallest of the
multiplesis:

(A) 39 (B) 42 (C) 45 (D) 48 (F) 51

Let x = thesmallestinteger, x + 3 bethenext largest integer and x + 6 bethe
largest integer.

X+ (X+3)+(Xx+6) =144 ; 3x +9 =144 ; 3x =135 ;x =45

Thefirst day of the week of the 2005 rew year was on aSaturday. What day of
the week did the 2004 ear begin?

(A) Sundey (B) Mondyy (C) Tuesday (D) Thurday (B Fiday

Since 2004 vas aleap year it had 366 dgs. If Januay 1, 2004 ves day 1, then
Januay 1, 2005 ves day 367. Thedifference in the number of days of these two
daesis366 or 52 weeks2 dgys. If January 1, 2005 vas a Saturday, 52 weeks
earlier it was aso aSaturday. Two days before tha would have been a Thurday.
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12.

13,

In the decimal nunber 33xy2y, helettersx and y represent digits.  If the nunber
isdivisble by 275then x is :

(A 0 (B 4 (€ 5 B7 (H 8

Assumetha x, and y aedl 0. 3300200 275 = 1200.0727,husthe question
can bethough of asxy2y O275=0. Keepin mind tha sinceyistheones
place, y mug equd O or 5. Thusthe last three digits mug be 020 or 525. Ty and
see wha numbe x020 or »%25is divisible by 275.

9020 O 275 =32.8
9525 O 275 =34.6364
8020 O 275 =29.1636

8525 0275 =31 (Thusthenumnber is338525 §the answer, snce 3385250
275 = 1231).

Spend Les went to the 33 %% Off Supea CD Sales. Lesonly has $85.00 6

pend.  Theregular price for each CD is $17.50 ad the sales tax rate is 8.25%.
Wha is the greatest number of CD@ Les can buy?

(A) 14 (B) 13 (C) 7 D6 € 4

1 . . 2 2
A 33:—3% discountmeans she will only pay 66 §% or§ of the cod.

To add 8.25% dles tax, multiply thecod by 1.0825
Let x =the nurber of CDOshe will buy.

E(x)(17.50)(1.0825) =85 ; x = §(L) = 6.7305 (‘his means
3 2 17.5Q01.0825

she can &ford to buy 6 CODs

Betty Wont log 48% of he first 25 races. How many of the next 12 races
mug Betty winin orde to have won & least 50% of hetotal races?

(A) 5 (B) 6 (C) 7 (B8 (B 9
If Betty log 48% ofthefirst 25 races, shelog .48(25) =12 raes, which implies
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16.

shewon 13 raes. If sheraces 12 noretimes thiswill mean shewill have raced
37 races. To win & least 50%, vhemug win a least 19 races. 9nce shehas
aready won 13 Bces, she needsto win 6of the next 12 races.

14.Sher Ing b&ked ome cookies. Sher ga/eé of them to her dster. She put30%

of wha was left in abox for he grandmother. Shehad 14 Eft. How many
cookies did Sher beke?

(A) 20 (B) 22 (C) 25  )([28 (E 30

Let x =the number of cookies

Ex+i(ﬂx)+14:x ; 1X+Ex+14:x ;
5 10 °5 5 50
1 12 1 12 2
X-(=x+ —x) =14 ;x-(—0x+—):14 ;—8x:14 ,
5 50 50 50 50
x:5—0(14):25
28

15.Doug Down rented aditch digger for 8 haurs.  Therenta fees were
$12.00 pgehour for hefirst 5 hous and $6.00 pehour for helast
3 hours Doug reseived a $4.00 réate for reurning the digger before

tosng ime. Thetax rateis8 —%. What was DougOsotal cost?

1
2
(A) $67.27 (B) $71.61 (C) $80.29 ) (384.63 (E $88.97

 find thetotal cog including tax multiply cog of the digger by 100% + 8 %%.
1.085[(12)(5) 6)(3) - 4] = 80.29

Rene Thorn wentto the Oak Tree Nursery to buy ®me fruit trees. The trees
vere bang ld for $24.95. Be boughtan gople tree, two peach trees, and a
pear tree.  Snce Rose bdonged to the garden dub ereceived a15% dscount
she gave theteller a $100 bil and received $9.02 biange  What was the tax
rate? (nearest quater pe cent)
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ALGEBRA |

1. Set A = {2,3,5,7,11, E}. Which of the following is notan dement of st
A?

(A) 133 (B) 113 (C) 103 )D73 (B 53

The dements of Set A are prime numbers. The only nunber given tha is not
aprime number is133. Note : 133 =7(19)

2. Find thevaue of k when (- 4, 1) ieson thelinekx + 3y = 4.

(A) -1.25 (B) .75 (C)»-175 (O -.25 (8 1.75

k(-4) +3(1) =4 ; -4k =4-3 ;k=--=-25

3. A 20-pound bg of Chesp Brand cement mix contains 25% @ment and 75%
sand. How much purecement mug be added to produe a cement mix that is
40% cement?

(A) 5bs (B) 15bs (C) 20bs (D 50bs (B 55bs

25%(20) +100%(x) =40%(x + 20
25(20) +100x =40x + 40(20)
500 + 100x =40x + 800

100x - 40x =800 - 500

60x = 300

x =5

4. Let M and Nbetherootsof 3x> - 5x + 2 = 0. Fnd M*N?.

7

4 4 5 1
(A) 23 (B) 9 (©) 5 O 3

B ZZ

Note : M?N? = (MN)?, which is asking for he square of the produd of
theroots. If Ax?> + Bx + C = 0, the pradud of therodsis%. The

produd of theroasof 3x*> - 5x +2 =0 is % and the squae of the

produd of theroasis g
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P={aeion}, Q={p o0emandR=1{rhy mée,then
PuQ ! Q! R) guds:

(A) {¢ (B) {mo.,¢ (C) {. hymée
(D) {p,0.em} B {aeio i

P ! Q istheunion of hetwo sts, PandQ. Hnd the set tha containsal
of theelementsof boh sts : {a,ei,0,np,n. Q! Ristheunion of
thetwo stsQand R. Theunonis{p, o,e, m, r, h, y}.

PuQ ! (Q! R) @nbefound by fndngtheintersection of hetwo
previousansvers. To find theintersection, find the st whose e ements are
found n boh sts.

{aeio,npmt ! {p,o,emr hy}={p o em

If 5(3 + 4) =5(7) aad 5(7) =35, hen 5(3 + 4) = 35. \hich ofthe
following propeties does this example illugrate?

(A) ocommutative (B) assocdative (C) symmetric

(D) trangtive €) distributive

commutative propety : a+ b=b +a a = ba

associativepropety : (a+ b))+ c=a+ (b + ¢

symmetric propety : If a = b,thenb = a

trangtive propety : If a = band b =c,then a= ¢

distributive propety : ab +c¢) = & + a

The propety illugrated by the example isthe trangtive property.

Simplify : [b + E] Olb - 9]
a a

a+l a+b 1+Db

A)a-b B —= © a+rb @O ~— B 7

| suggest tha you rewrite the problem as afraction:
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b

b+—
g then multiply the nunerator and the denominator by a.
b-—
a
b+b
( 5)(3) _ab+b _ b(a+1) a+l
bl b™a ab!b b@!'ly all

a

The sum of three postive consecutive integersis 165. Thelargest of the
three nunbersis

(A) 60 (B) 55 (C) 53 JD52 (B) 56

Page 20

Let x, x +1and x +2 bethe three postive consecutive integers.

X+ (x+1) +(x +2) =165

3x + 3 =165

3x = 162

X =54 Bhce x isthe smallest integere, then x+ 2 or 56 s thelargest of
thethree numbers.

A quicker way you may have dore this problem, isto find the average of the
numbers (Note : This would have given you theinteger inthemiddle). Then
increase theresult by 1.

ﬁ;)S +1=55+1 =56

Linel gang through pants (1, 2) and (3,a) ispaallel to 2x - 3y = 4. What
isthevaue of a?

W-1 ®2 ©3 O5 @5

Keep in mindtha if two lines are parallel they havethe same dope Gven

ax + by =c by:-ax+candy:-%x+§, vvhere-% isthe

dopeand g isthey-intercept of theline Thedopeof 2x - 3y =4 is
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10.

11.

12.

2 !
—. Usethedopeformula(m = u)to lve for a
3 x, 1 x
|

232 53 1y=3a-2) :4=3a-6:3a=10 :
3 31

10
a=- — = 3E

3 3

Thediscriminant of 5x*> - 4x - 1 =0 is
(A) 36 B) 4 (C) 6 (D24 E) -4

If ax? + bx + ¢ = 0,thediscriminantisb? - 4ac. Thediscriminant
of 5x* - 4x -1 =01is (-4)* - 45)¢1) =16 +20 =36

An gquaion of alinewith ay-intercept of 5 and dopeof 2 is

A) y-2x=-5 B8) 2x-5=y (C) 2x-y =-5
O) x+2y=5 (B -3x+y=5

If y = mx + b, misthe dopeand bisthey-intercept. Subgitutingthe
given information gvesy =2x +5. Look a theanswers given to see which
ansver isequivalenttoy=2x + 5. TheanswerisC,2x-y =-5

Four nunbers are written inarow. Theaverageof thefirsttwo is7. The
average of themiddle two is 2.3. Theaverageof thelast two is8.4. Whatis
the average of the first number andthelast number ?

(A) 1312 (B) 89 (C) 3.7 br7 (B 17.7

Think of thefour numbers asbenga, b, ¢ and d.

If theaverage of thefirsttwo is7, hena + b = 14. If heaverage of the

middletwo is2.3, henb +c = 4.6. If heaverage of the last two is 8.4,
thenc + d = 16.8.

a+b=14
b +c = 4.6
c+d=16.8

Subtracting the middle equaion fromthetop equaiongivesa - ¢ = 9.4. If
you than add the last equaion o thisresult youge a+ d = 9.4 + 16.8.
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14.

15.

To find theaverage of the first andlast numbers, you ned to find %d

which is equd t09'4+—216'8 = 13.1

If 2x*> - 4 =3xadr, and r, aetherods, thenr, + r, equds

33 1 1
A) —— B) - — C) 2 -2 1-—
AW =~ ®-; ©2 ®-2 B 1
) . b
If ax + bx + ¢ = 0,thesum of theroofsis- 5.
2x% - 4 =3x : 2x* - 3x - 4 = 0 ad hesum of therootsis
13 3 1
- - = — = 1_
(2) 2 2

A freighttrain left Harlingen & 5 am. traveling 30 nph. At 7am. a
passenge train traveling at 50 nphleft the same station.  What is the distance
from the station when the passenge train overtakes the freight train ?

(A) 88niles (B) 100nies (C) B0 mles

(D) 180 niles (B 240 niles

Let t=time it will take the passenge train to ovetake thefreight train.

Since Distance = Rae x Time (D = RT), then 30(t + 2) = D and 50t = D.
30(t + 2) =50t ; 3@ + 60 =50t ; 60 =20t ; t =3

Since it will take the passenge train 3 hous to oveatake the freighttrain and
the distanced traveled by the passenge train is 50t, then 50(3)= 150 nilesis
thedesired dstance.

Oneof thefactorsof 12xy - 9x + 8y - 6 is :

(A) 4y-3 (B) 3x-2 (C) 3x-3

(D) 2y+3 (B 6x- 2

12xy - 9x + 8y - 6

3x(4y - 3) + 2(4y - 3)
Page 10



(3x + 2)(4y - 3) ; 4y - 3isoneof thefactors

GEOMETRY
1. The point of conaurrency of the perpendicular bisectors of the sdes of a
triangle isthe

(A) drcumcenter (B) e@ntroid (C) origin
(D) orthocenter (B incenter

circumcenter : the point of conaurrency of the pependicular bisectors of the
sides of atriange

centroid : the pant of intersection ofthe medians (sometimes called the
median pant)

orthocenter : the point of intersection of e dtitudes of the triangle

incenter : the center of thecircle inscribed in atriangle. The point where the
angle bisectors of atriange bisect each other

2. Gertrude Gardener built arectanguar goldfish pond hat is 30dng, 20 ide,
and 6Qdesp. Shepu 16 gdlonsof water in thepond. Hbw far is the water
from thetop ofthe pond?

1 1. 3, , 1.
(A) 170 (8 150 (©) 1,0 O 20 (® 2,0

Note: 1 gdlon = 231 whbicinches. If 16 gdlonsare pouked into the 3Qong
by 20 wde pond, he heght, h an befourd by
(3 x 2)(2 x 12)(h) =16(231) ; 864h= 3696 ;h = 4.2778

The distance the water is from the top is6D4.2778 =1.7272 viich is
approximately 1 %

3. Father Time looked a his circular clock and saw thetime to be 2:30. Wha
\@s the measure of theangle between the big hand andthelittle hand at that
ime?

(A) 120; (B) 108; (C) 105; {[D102;i (B 96i

At 2:30 the hour haadis hdfway beaween 2and 3. $nce the measure beween
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5.

hogrsn aclock is 30j, the hourhand is 15; from 3 oQock. From 3 oQlock to
6 0Qock is90j. Thusthe measure of the angle of the big hand and thelittle
had of hedock is15; + 90; or 105;j.

A circle has aradiusof 4 inches. If the diameter of thecircleisincreased by
25%,hen thecircumference of thelarger circle is wha percent of the
crcumference of the original circle?

(A) 112.5% (B) 125% (C) 137.5% )(DL50% (F 162.5%

Note: Theorigind diameter isd andtheorigind circumference =d!. If the
diameter isincreased by 25%, 1 is the same as multiplying the diameter by 1.25.
Thusthe circumference of thelarger circle will be1.25d!. Theratio of the

circumference of the larger circleto the origind circleis which is equd

to 1.25 or 125%.

A scalenetriange has sdelengthsof 4070 and 90 Find the area (nearest
tenth).

(A 10.0n* (B) 18.0m* (C) 31.5m?
(D) 13.4n> (B 29.00n?
To find thearea of a triangle given ddes a, b, and cuse HeronOormula

a+b+c
2

)-

(Area = /s(s—a)(s—b)(s-c), where s = semi-perimeter =

4+7+9
2

S = = 10 ; Area = /10(10-4)910- 7)(10-9) = 13.4

Find the midpant of asegment with endpoints (- 3,- 2) and (7,- 7).
(A) (2,-45) @B) (5;45) (C) (2,45 (@MO((’,2) (B (4.5,-5
If the endponts of asegment are (x,, y,) and (X,, Yy, ) thecoordinates of the

midpoint of the ssgment can befound byusing the formula: (= ;xz : yl;yz ).

13+7 12+17
2 ' 2

.4 19
) - (E! ?) - (2!'45)
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7. If the haght of aright cylindrical container is cut in hdf and the diameter is
doubkd, then wha is theratio of the volume of the orgind container to the
volume of the new container?

A 11 B) 21 (C) 4 (O 41 B 12

Note : Volume of arightcircular cylinder =!r?h

HI i 2 2
volume{original) = frh = 7z:r2h = E thustheratiois 1:2.
' 2
8. The sum of theinterior angles of areguar convex polygon i 540 derees.

Thepolygon sa
(A) Sqguae (B) Rentagon (C) Hxagon (D Octagon (B Nonagon

The sum of themeasures of the interior angles of aregular convex polygon
with n sdesisequd to 180(n- 2).

|
180(n - 2) = 540 ;22X 2) _ 540
180 180

the polygon is a pentagon.

'n-2=3 ; n =5, Thus

Q. Thesdes of aright triangle arem, n, andp wherem?® + n® = p’. Fnd the
length of the altitude to the hypoenuse.
mxn Jmn m+n V2
A T B 4 © = O - | =
p p nmxn p 2mn

Note : Theproduct of the dtitudedrawvn to the hypoenus and the
hypoenus is equd to the produd of thelegs

h = length ofthedtitudedravn to the hypotenuse of aright triangle

hp = mn C)hz%

10. I RSTisingribed inacircle. If m! RST = 68j, hen themeasure of the
ntercepted arcis

(A) 34i (B) 68j (C) 102j (D136j (B 272
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11.

12.

13.

If an angleisinscribed in acircle its measureis equd to onehalf of the inter-
cepted arc. If the measure of the inscribed angle is 68j, then the measure of the
intercepted arcis 2(68j) or 136;.

AABC «istssuch tha AB = BC = AC. If the pependcular bisector of I A
has alength of 3v/3 units, thentheareaof | ABC is guae units.

w2 s ©f o @

Nlw

Since dl of the sdes of thetriangle are equd in length, the triangle is equilateral .
the angle bisector of any ofthe anges is dso aperpendicular bisector of asde
and ahaght of thetriangle. Gven the height of an equilateral triangle theareais

2
equdtohf.

A

e = (3@;%/5 _ 2755 .y

A circle with a7 inch diameter is cut out A 2 inch borde around he outer
pat of thecircleis panted blue. A circular picture fills the unpainted pat of
thecircle. Wha pat of thecircle is panted blue? (neartest whole percent)
(A) 82% (B) 54% (C) 46% )YD18% (B 51%

Blueaea= 3.5°! - 1.5°!

Area of drcle = 3.57!

3.5/ " 1.5

Sz X 100 =82%

A 20pipeis 100 feet long. Hw many quarts of water can it hold ? (nearest
quEt)

(A) 261 (B) 54 (C) 22 D13 (B 65

Note : 1 gdlon =231 whicinches ; 1 clllon=4 quarts ; 1 foot = 12in.
\blume of aright circular cylinde = !r?h

Volume = !(2)*(12 x 100)
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14.

15.

1 (2)*(12x100)
231

Number of quats the pipecan hod = X 4 =261

One of two supplementary anglesis 15; morethan telf of the other.  Fnd the
neasure of the smaller angleOsomplement.

(A) 140; (B) 20; (C) 50; (D40j (B 110j

supplementary angles : two angles the sum of whose measures is 180
complementary anges : two anges the sum of whos measures is 90

Let x =measure of ore of theangles

1
15 + Ex = measure of the other ange

x+(15+%x):180 ;§x+15:180 ;§X:165 ;

2
X = 5(165) = 110 ; Thereforethetwo angles have measure of 110jand 70;j,
respectively. The complement of the 70; angleis90; - 70j or 20;.

A circleisinsribed in an equilateral triangle with sdelengthsof 6 unts. Fnd
the diameter of the circle.

(A) ? B) 23 (©) V&6 O W2 (®

6

3
Sketch acircle inscribed in an equilateral triangle. Keep in mind that the sdes of
the triangle are tangent to the circle, which meanstha they are perpendicular to a
radiusdrawn to thetangent. This radius dso bisects the sde of the equilateral
triangle. Draw a segment from the center to avertex of thetriangle and a

radiusto oneof the sdes. Thiswill forma 30j-60i-90; triange. Thelongleg
will be3 untslong. Theshortleg is the radius

long kg :shortlegx\/§
3 = radiusx /3
radius= i = i X

V3 3

diameter = 243

V3 _ 3

Sl
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