UIL,

PSIA, AND TM SCA NUMBER SENSE MAGIC

Thefollowing are excerptsfrom UIL, PSIA, and TMSCA Number Sense Magic workbook. Theworkbookhas
several examples for each shortcut. At theend of theworkbookis a section tha containsinformation tha students

should memorize.

Multiplication by 11

Step #1 .

Step #2 .

Step #3 .

Step #4 .

Example A :

Thefirst digit (units digit) of number being multiplied by 11 isthefirst
digit of theanswer.

Thesum of thetensdigit and the units digit of thenumber will give the
tensdigit of theanswer. If thesumis greater than or equd to 10 make
sure to carryover to Step #3.

Repeat addition of consecutive digits (tensto hundeds hundedsto
thousnds etc.) untl thefind digit of the numbe being multiplied by
1lisreached. If necessary, add carryoversfrom previoussteps
Thisfind digit (plusany carryover) will bethefina digit of theanswer.

35 x 11 =

Solution : Step #1 : Thefirst digit of theanswer is 5.
Step #2 . 3+5=8
Step #3 : Thefind digitis 3.
Answer : 385

Double and half method of multiplication

Althoughthis shortcut can beused in other situaions | recommend tha it beused when multiplyinga number tha
endswith five by an even nunber.

Step #1 .
Step #2 .
Step #3 :

Example A :

Double thenumber endingin 5.
Take hdf of theeven nunber.
Find the produd of theresults from Step #1 and Step #2.

15 x 12 =
Step#1 : Doublethel5. Theresultis30.

Step #2 : Takeonehdf of 12. Theresultis®6.
Step#3 : 30 x 6 = 180

Multiplying two numberscloseto 100 (Both numbersarelessthan 100)

Step#1 :

Find the difference of each number and 100 Multiply theresult. This
produd will give thefirst two digits of theanswer (thetensand units
digits). If theprodud is greater than onehunded, carry thehundeds
digit to Step #2



Step#2 : Subtract the difference of oneof thenumbers and onehundeed from the
othe numbe. Addany carryover from Step #1. This result will bethe
remaining digits of the answer.

Example A : 95 x 98 =
Step #1 : (100 - 95)100 - 98) = 5(2) = 10
Step #2 : 95 - (100 - 98) =95- 2 =93
Answer : 9310

Multiplying two number s whose units digits add up to 10 and whose
other digits arethe same

Step #1 : Multiply theunits digits. This should give thefirst two digits of theanswer. If
the produd congsts of onedigit, make suretowritea 0 infront of it.
Step #2 : Increase oneof thedigits preceding the units digit by 1 and multiplying by the other

digit preceding theunits digit. This should give the remaining digits of the answer.
Example A : 43 x 47 =

Step#l: 3 x7 =21
Step#2 : (4 + 1)(4) = 54) = 20

Answer : 2021
Multiplying by 12

Thekey to this shortcut is to always remember to doubke and add to theright Y ou continuedoing this until you get
to thelast digit (theleft side of thenumber). At this point youimaginedoubing 0 and add thislast digit (plusany
carryover).

ExapleA : 63 x 12 =

Step #1 : Doublethe3 and addto theright Theresultis6.

Step #2 : Doublethe6 and addto theright (addit to the3). The
Resultis15. Writedown the 5 and carryover the 1.

Step #3 : Double 0 and add 6 plusthe carryover from Step #2. The

Resultis?7.
Answer @ 756
Multiplying by 15
Step #1 : Find onehdf of thenumbe being multiplied by 15.
Step #2 : Addtheresult from Step #1 to thenumber being multiplied by 15.
Step #3 : Add a0 to theresult from Step #2.

Example A : 15 x 42 =

Step #1 %(42) =21



Step#2 : 21 + 42 = 63
Step#3 . 630

Answver : 630

Find theremainder when dividing by 11

Step #1 : Beginning with the units digit, add every other digit from left to right
Step #2 : Findthe sum of theremaining digits
Step #3 : Subtract Step #2 from Step #1

() If theresult islessthan 11, thisistheremainde.

Example A : 2537 O 11 hasaremainde of

Step#l . 7 + 5 =12
Step#2:3+2=5
Step#3:12-5=7

Theremainde is 7.

(i) If theresult is negdive, keep adding 11 urtil theresult is
postive. Thisistheremainde.

Example A : 4782 O 11 hasaremainde of
Step#l : 2+ 7 =9

Step#2 : 8 + 4 = 12
Step#3:9-12=-3;-3+11=18

Theremainde is 8,

(@iii)  If theresult is greater than 11, keep subtracting 11 until theresult
islessthan 11.

Example A : 2819 O 11 hasaremainde of
Step#l . 9 + 8 = 17

Step#2 : 1 +2 =3
Step#3 : 17-3=14;14- 11 =3

Theremainde is 3.
(iv) If theresultis 11,than theremainde is O.
Example A : 2849 O 11 hasaremainde of

9 +8-M4+2)=17-6 =11;
Theremainder is O.



REDUCING COMMON FRACTIONSBY USING KNOWLED GE OF
DIVISIBILITY RULES

Theuse of divisibility rules when reduang common fractionsisimplied in math textbooks Students should first
become familiar with thefollowingrules for divisibility.

Divigibility by 2 :  thenumbe iseven (it endswith O, 2, 4, 6, or 8)

Divisibility by 3 :  thesum of thedigitsis divisible by 3

Divisibility by 4 :  thelast two digitsisdivisible by 4

Divisibility by 5 :  thenumbe endsinOor 5

Divigibility by 6 :  thenumbe iseven and the sum of thedigitsis divisible by 3
Divisibility by 8 :  thelast three digits are divisible by 8

Divisibility by 9 :  thesum of thedigitsisdivisible by 9

Divisibility by 10 : thenumbe endsin0

Divisibility by 11:  Add every other digit beginning with theunits digit. Subtract the

Sum of theremaining digits. If theresult is 0, thenumber is
divisible by 11.

FINDING THE LCM OF TWO NUMBERS

Thefollowing methodof findingthe LCM of two nunbers has not appeared in a mathematics bookthat | am aware
of, yet | am confident that it isless confusng then

themethodtha makes use of (orime factorizationQ Beginning with its first introdudion to students, thefollowing
method should be an integral part of every mathematics book.

Step #1 : Students should be madeaware that the produd of the GCF and
LCM of two numbersisequd to theprodud of the two nunbers.
Examples should be provided to make this obvious.

Step #2 : Using the statement madein Step #1, it should benoted tha the
followingistrue:

LCM = (produd of numbers) O GCF
Example A : FindtheLCM of 12and 20.
Solution : LCM = (12 s 20) O (GCF of 12 and 20)
= (12x 20 O 4
At this point, students should betold that the easiest way to solve the

problem isto divide 4 into oneof thetwo numbers and multiply the
result by the othe number.



Note : (12 O4) x 20 = 3 x 20 = 60

Thefollowing are problems that appear on either UIL, TMSCA or PSIA Number Sensetests.  These problems
rangefrom 4th gradeto 8th grade  Keep in mind tha many of these problems are also featured on high
school tests.

1. 702 - 207 =

Note : Thisshortcut can be used when find the difference of two numbers whose digits
arereversed.

Step#1 : Findthedifference of the units and hundreds place.
7-2=5
Step#2 :  Multiply theresult from Step #1 by 99 (It iseasier if you multiply by 100 - 1.
5(100 - 1) = 500 - 5 = 495
5. 72-804-=
When expressionshave more than oneopeaation, we have to follow rules for the order of opaations
(1) Firstdoal opeationstha lie indde parentheses.
(2) Next, doany work with exponents or radicals.
(3) Working from left to right, do all multiplication and division.
(4) Findly, working fromleft to right, do all addition and subtraction.
Solution: 72-(804)=72-2=170
9. 32+16+8+4+2+1=
Note : Theseterms are powers of 2 beginningwith 2°.
Solution : 32(2) - 1 = 64 - 1 =
ExampleA : 1 +2+4+8+ 16+ 32+ 64 =
Solution : 64@) - 1 = 128 - 1 = 127

12. Lll—(S) = (decimal).

Solution :  Think of thefraction tha you have (withouttheO in the
denominaor). Convet itinto amixed number and then a
decimal fraction.

13
_:3
4

= 325

AR

Then movethedecimal oneplace to theleft to get the answer.

325



18.

19.

24.

27.

Example A : 421_3 = (decimal)

Solution : %3 =5 = 575 ; Theansweris.575

Mlw

1+2+3+4+E +19=

When adding the postive integersfrom 1 to n, thesumis equd to

n(n+1)
=
. |1 2
Solution : X9+ _ 19#?0; = 19(10) = 190

1+3+5+...+19=

Il k+1
#

2
Rule: 1+3+5+...+Kk _35
2

o 119+1%° L,
Solution : > & = 10° = 100

ExampleA : 1 +3+5+ ... + 13 =

. 113+1¢°
Solution : #Tgb =77 =49

3 %% = (fraction).

Memorization of percents is recommended to make this easier to solve.
Step #1 : Convat the mixed nunber into an imprope fraction.

10

3

Step #2 : Addtwo zeroes to thedenominaor, then reduce to lowest terms.

If 6 pearscog $121,then 2 dozen pearscos $

Note : 2 dozen pears = 24 pears. Tofindthecost of 24 pears, multiply thecod of
6 pears by 4.

$121(4) = $4.84



28.

30.

33.

44.

45.

Theadditiveinvaseof - 6 is

Theadditiveinverse of anunmber istheopposte of thenumbe. A nunber plus
its additiveinverseis equd to 0.

Solution : Theadditiveinverse of B6 is :

_(_6):6

Example A : Theadditiveinverse of 5% is

Solution : Theadditive inverse of 5% is:

2 2
-(5=) =-§5=
( 3) 3

ExampleB : Theadditiveinvaseof 3.7 is
Solution : Theadditiveinverse of 3.7 is :

-(37) = -37

4l x 12 =
6

Solution : 4(12) + %(12) =48 + 2 = 50

CLVI = (Arabic Numera)
Note : M =100Q D =500 C =100, L =50, X =10,V =5and | =1
Solution : CLVI =100+ 50 + 5 + 1 = 156
Example A : XLIII = (Arabic Numerd).
Solution : (50 - 10) + 3 = 40 + 3 = 43
Thesmallest prime divisor of 119is
Primenunmbers ; 2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59, 61, 67, 71, 73,79, 83, 89,97
Solution : 119 = 7(17) ; Answer : 7
56 has postive prime divisors.
Solution : 56 = (8)(7) = (2°)(7) ; 56has 2 pasitive prime divisors.
Example A : 40has postive prime divisors.

Solution : 40 = (8)(5) = 2%(5) ; 40has 2 postive prime divisors.



48.

49.

56.

The negative reciprocal of B1 % is

Note : Thenegaive reciproca of anumber isthe opposte of thereciprocal of a number.
If thenumber is postive, thenegaive reciprocal will beneggdive. If the nunber
isnegaive, the negaive reciproca will bepostive.

Solution : - (—3) = ﬂ
10 10

Example A : Thenegaive reciprocal of % is
) 15% 5
Solution : - 4—§ = - —
L1 B

Example B : Theneggaivereciproca of - 3.2is

Note : -32=-32 =-.3L =16
10 5 5
i n 50/| 5
Solution ; - ¢! — = —
§16& 16

Therangeof 1,2, 1,3, 1, 4,and0is

Therangeof alist of numbersisthedifference between the smallest and largest
Numbers.

Solution: 4-0=14
Example A : Therangeof 5,9, 12, 23 14, and2is
Solution : 23 -2 =21

Which is smaller, E or E’?
11 13

Solution :  Cross multiply (from denominaor to numerator). The smaller number will

bethefraction with thesmaller produd.

8(13) = 104 (104isassodated with thefraction %.)
. . : .10
11(20) = 110 (110isassodated with thefraction E')

Since 104islessthan 110,thesmaler fractionis 1%

, . 22
Rule : To convet from miles per hourto feet per second multiply by I



. 1 22%
Solution : 15 =22
#15%
Example A : 30miles per hour = ft/sec.
. 1 22%
Solution : 30 = 2(22) = 44
8 (22)

68. Wha isthelength of thebase of atriangle with an area of 27 and an dtitudeof 67

Solution : Area = %;dght)
21 = @ ; 27(2) = (base)(6) ; 54 = (base)(6) ; base = %4 _ 9

Step#1 : Doublethearea
27(2) = 54

Step#2 : Divideby theadtitude
5406 =29

72. 6° 03 =
.60 16 _ s _
Solutlon.3—#§b—2—8

ExampleA : 12® 0 3° =

12 1280 L
Solution : ? = #3&6 =4° =64

ExampleB : 36> 0 4% =

2 2
Solution : i—i = (3—6) =92 =81

73. (23 x 5 + 4) O 7 hasaremainde of
Solution : Theremainde when 23isdivided by 7is2. Theremainde when5is
Divided by 7is5. Theremainda when 4isdivided by 7 is4.
(23 x 5 + 4) O 7 hasaremainde tha can be foundby first doing
thefollowing: 2 x 5 + 4 = 14, thenfindtheremainde when 14

isdivided by 7. Theanswer isO.

ExampleA : (32 x 13 + 45 O 6 hasaremainder of



Solution : Findtheremainde of each number insde of the parentheses.
Theremainda when 32isdivided by 6is2. Theremainde
when 13isdivided by 6is1l. Theremainde when 45is
divided by 6is 3,

Subditute theremaindes for numbesindgdethe paentheses.

2x1+3=2+3=5; Theanswverisb.

75. Theprodud of the GCF andthe LCM of 24 and 30 is

Theprodud of the GCF andthe LCM of any two numbersisequd tothe  produd of thetwo
numbers.

Solution : 24(30) = 720
= (mixed number)

Note : For this shortcut to work, thesum of thefractionsis 1 and thewhole numbes are
thesame.

Solution :  Step#1 : Multiply thefractions

21152
3%3% 9

Step#2 :  Findtheprodud of oneof thewhde numbers andthe
whole nunber plus1.

88 + 1) = 8(9) = 72

Answer : 72E
9
1 1 .
83. 4Z X 1GZ = (mixed number).

If theprodud of thefractiond part of oneof the mixed numbers and the sum of thewhole
nunbersis equd to awhole nunmber then dothefollowing:

Step#1 :  Multiply thefractions

Step #2 : Multiply thefractiond part of onemixed number and the sum of thewhole
numbes.



86.

87.

89.

90.

1
—(4+16) =5
2 )

Step #3 : Addtheresult of Step #2to theprodud of thewhole numbers.
5+ 416) = 5 + 64 = 69

Answer : 69i

16
Approximate : 29014 O 802 =

Solution :  Think of the problem as being 29000 O 800, Since%9 = 3E =

8
3.625 theanswer can befound Keepin mindtha 290 O 80is
a2-digit answer. Answer is 36

Range : 35B37
Example A : Approximate : 3810230 304 =

Solution : Think of the problem as being 380000 O 300. Since

3—; = 12% = 1266E , theanswer can be foundby knowing that

3800 O 3isa4-digit ansver. Answer is 1266.
Range : 1191 - 1316

If A ={2,8053}andB = {4,3,7,9,5}, then A | B is{ 1.

Note : Theintersection of two given sets, is a set whose e ements are contained in both sets?
Solution : Since5 and 3 are elementsin both sets A and B, then theanswer is {5, 3}.
If A =(2,7,0} and B = {1, 3}, then the Cartesiansprodud of A andB has elements.

Note : TheCartesian produd of two setsis a set of ordered pars where theleft term comes fromthe
First set given andtheright term comes from the second set given.

Solution : TheCartesian produd of setsA andB isaset whose elements are
(2,1, 3),(7,1),(7,3),(0, 1) (0, 3). Thus, theanswer is6.

Rule : To findthenumber of elementsin the Cartesian Produd of two
given sets, ssimply multiply the number of ementsin each set.

32 =6
143 x 21 =

Rule : When multiply amultiple of 7 by 143 simply dividethemultiple of 7 by 7, then multiply by
1001.

Solution : 21 O 7 = 3 ; 3(1001) = 3003



93. 5-10+15-20+E + 75-80=

Note : Thesequence congsts of multiples with alternaing signs  If thelast term is negdive
theanswver isequd to thelast digit divided by 2.

Solution : (-80) O 2 = -40

100. 72%of 36is18% of

If &% of bisc% of d,thend = %.
C
Solution : 12(36) = 72‘-!#5—23 = 722) = 144

Example A : 45% of 27 is 9% of
Solution : @ = 45(%] = 45@3) = 135

101. Theset {M, A, T, H} has substs.
Note : Ann-element set has2" substs.
Solution : 2* = 16
102. How many elementsin thepower set of {3, 8, 1}?
Note : Thepower set of agiven set is aset whose e ements are the substs of the set.
Rule : 2", where n isthenumbe of elementsin the set
Solution : 2° =8

Example A : How many elementsin the power set of a 5-element set?

108. = (mixed number).

[(<JIEN|
+
~N | ©

Step #1 : Thenumerator of theanswer is equd to the squae of the difference of
the numerator and denominaor of oneof thefractions

(9-7?%=22=4

Step #2 : Thedenominaor of theanswer is equd to the produd of thedenominaors
of thetwo given fractions

9(7) = 63

Step #3 :  If thefraction resulting from Step #1 and Step #2is a prope fraction, then



thewhole number of theanswer is2. If theresulting fractionisimprope,
conveat it into amixed nunmber and add 2 to this result.

Answer : 2 i
63

16

109. 16 x T = (mixed nunber).

Step #1 : Findthedifference between the numerator and the denominator of

thefraction. Squaethisdifference. Thefractiond pat of the
answver isthisresult over thedenominaor of the given fraction.

(191 16)% _ F _ 9

¥ 10 g 19 19

Step #2 : Fromthewhole number in the given problem, subtract thedifference
of the numerator and denominaor of the given fraction.

16 - (19 - 16) = 16 - 3 = 13

Answver : 13 i
19

110. .414141. = (prope fraction).

Write a fraction whose numerator is therepeated digits and whose denominaor
congsts of as many 9'sas there are repesating digits.

Solution : 4l
99
Example A : .666.. = (prope fraction).

Solution : 9 =
9

wIN

113. 27* - 23% =

Note ; a* - b? = (a + b)@ - b) ; Thedifference of squaresis equd to the produd of
the sum of thetwo nunbers and the difference of thetwo nunbers.

Solution : (27 + 23)(27 - 23) = 50(4) = 200
114. Thenext terminthesequence 3,5,8,13,21,34,E is

Note : ThisisaFibonaci style sequence. Thesum of the 14 and 2ndtermsis equd to
thethird term. Thesum of the2ndand 3rd termsis equd to the4th term.
Thesum of the 3rd and 4th termsis equd to the 5th term, and so on.

Solution : 21 + 34 = 55



115.

116.

117.

121.

Approximate : 4576890 111 =

Note : .111E = é Think of this problem is beng 460000 O % x 1000 =

460000(9)

1000 = 4600) = 4140 (Thisisan approximate answver).

In general, when dividing by 111, multiply thefirst two digitsby 9, then place thedecimal.

ExampleA : 311430111 =
Solution : 31 x 9 = 279 ; Answeris279

Approximate : 719262x 111 =
Solution :  Step #1 : %2 =8

Step #2 : Quick guess : 700000 x 100 = 70,000000
Answver : 80,000
Approximate : 20 x 21 + 22 x 23 =

Rule : Doubletheprodud of thefirst term and the last term. Interesting to note
tha the exact answer can befoundby simply adding 6 to this result.

2(20)(23) = 2(460) = 920
Range : 880 - 972
Thel3thtermof 2,5,8,11,14,E is
Step#1 :  Findwha number isbengaddel to find each term in the patern.
They are adding 3.
Step#2 : Subtract 1 fromtheterm you are looking for and multiply by theresult of Step#1.
(13- 1) x3=12x 3 =36
Step#3 :  Addtheresult of Step #2to thefirst term in the pateren.
36 +2 =38
Example A : Thel2thtermof 3, 10,17,24,31,E is
Step#1 : Notetha they are adding 7 to find each term.
Step#2: (12- 1) x 7=11x7 =77

Step#3: 77+ 3 =90



124. If 7x + 6 = 34,then x =
Solution : 7x =34 -6; 7x=28;x =4
128. Wha istheareaof asquae with adiagond of 8?

Rule : Theaeaof asguaeisequd to onehdf the square of thediagond.
. 1,., 1
Solution : 5(8 ) = 5(64) = 32

129. Approximate : 1428 x 21 =

Dividethe number being multiplied by 1428by 7, then move the decimal
4 placesto theright

2107 = 3; Answver : 30000
Range : 28489 - 31487
133. Thesmallest leg of aright triangle with integral sidesis70 Thehypoenuseis
Note : Thegivenlegisan oddprime nunber.
Step #1 : Squaethenumber. 7° = 49
Step #2 : Find two consecutive integerswhose sumis equd to theresult of Step #1.
49 = 24 + 25
Step #3 : Theresulting Pythagorean Tripletis7,24,25 Thehypoenusis 25.

Example A : Thesmallest leg of arighttriangle with integral sidesis110 Thelongest

legis O
Solution :  Step#1 : 11> = 121
Step#2 : 121 = 60 + 61
Step#3 : 11,60,61, Thelonglegis60.
135. Thesidesof arighttriangle areintegers. If oneleg is 6, then theother legis

If thegiven legiseven, dothefollowing :

Step#1 : Dividethelegin hdf and squaeit.

2
#E% =3 =9

Step #2 : Findtheintegers on either side of theresult from Step #1
8 and 10 are theintegerson either side of 9.

Step #3 : Select thesmaller integer obtained in Step #2.



Answer : 8

Example A : Thesidesof arighttriangle areintegers. If onelegis 10,then theother legis

L 1108° o,
Step #1 : #E%_S =25

Step #2 : 24and 26 are theintegers on either side of 25.

Step#3 : Answer @ 24

137, L1t 1.
12 20 30
Note : a + a + a = 3a

b(b+1) B+ +2) (b+2)(b+3) b(b+ 3)

. 1 1 1 1 1 1 3 1
Solution : — + — + — = + + = = =
12 20 30 (@) @HB) G (36) 6

138. 200, = -

Step#1 : 2(7) = 14

Step#2 : 14 + 0O (thisisthemiddle zero) = 14
Step#3 : 14 x 7 = 98

Step#4 : 98 + 0O (thisislast zero) = 98
ExampleA : 43; = 0

Step#l . 4 x 8 = 32
Step#2 : 32+ 3 =35

85. 234 base 10 equds base 5.

Solution : Step#1 : 234 O 5 = 46, remaindea 4. Write down the4 asfirst digit of answer.
Step#2 : 46 O5 = 9,remainde 1. Write down 1 as the seconddigit of answer.
Step#3 : 9 O5 = 1, remainde 4, Write down 4 as thethird digt of answer.
Step #4 : Since 1 can@bedivided by 5, thelast digit of theanswer is 1.
Find answer : 1414

142. A hexahedron has faces.
There are 5 regular polyhedrons  They are called the Platonic Solids

tetrahedron has 4 faces (each face is an equilateral triangle)
4 vertices and 6 edges



143.

145.

150.

151.

hexahedron has 6 faces (each face isa squae)
8 verticesand 12 edges

octahedron has 8 faces (each face is an equilatera triangle)
6 verticesand 12 edges

dodecahedron has 12 faces (each face is aregular pentagon)
20 verticesand 30 edges

icosahedron has 20 faces (each face is an equilateral triangle)
12 vertices and 30 edges
Themeasure of each of the exterior angles of aregular decagonis degrees.

Note :

Themeasure of the exterior angle of an n-gon =

360j
n

360 - 36

10

Themeasure of an interior angle of aregular decagonis degrees.

Note :

Solution :

Aninterior angle and an exterior angle are supplementary (thesum
of thar measuresis 180j). If nisthe number of sides of aregular

polygon then 360 isequd to thenumber of degrees of the
n

exterior angle. Tofindtheinterior angle, subtract the exterior angle
from 180;.

180j - % = 180j - 36j = 144

The 12" triangular number is

Thenth triangular number is

n(n+1)
2

. Thefirgt few triangular numbers are

1,3, 6,10, 15, 21, 28, 36, 45, 55, E

Solution :

&?D - 12043 - 6019 = 78

2

The 9th triangular numbe added to the 10th triangular number equds

Rule :

Thenth triangular numbe added to the(n + 1)th triangular number equdsto
(n + 1)2.

Solution : 10° = 100

Note :

1

Thedenominaors are powers of 11 and al thenumerators are one



Step #1 : Addsum of thetwo leftmos denominaors to thenumerator of therightmod fraction.
Thisresult will bethe numerator of the answer.

11 + 121+ 1 = 133

Step #2 : Thedenomnaor of theanswer istherightmog denominator.

1331
Answer E
1331
2
155, 24° +24 _
25
+
Solution - 24(24+1) _ 24(25) - o4

25 25
156. Approximate : 59 x 61 + 58 x 62 =

Note : Theaverageof thetwo nunmbers ontheleft and the average of thetwo numbers ontheright
arethesame.

Rule : Step#1 : Findtheaverageof thetwo numbersontheleft.

50+61 _ 120
2 2

Step#2 :  Squaetheresult from Step #1.
60° = 3600
Step #3 : Double theresult from Step #2.
2(3600) = 7200
Range : 6836 - 7554
157. Whenthesides of asquae aretripled, by what factor is thearea multiplied?

Solution :  Since youwant to find out by wha factor the areawill bemultiplied and area
issquae units, thefactoris

3 =9

Example A : Whentheradiusof aspheeistripled, by wha factor is thevolume
multiplied? .

Solution : Since youwantto find outby what factor the volume will be
multiplied and volume is cubic units, thefactor is

33 =27



159. /72(50) = .

Solution : /72(50) = /36(2)(50) = /36(100) = ~/36 /100 = 6(10) = 60

164. 7! O5! =

7 _ (ME)EDO)..

Solution : 7! O5! =
5! B)(@)3)...

= (7)(6) = 42

165. Thediscriminantof 3x? - 2x + 1 = 0 is
Note : If ax> + bx + ¢ = 0, thediscriminantis b? - 4ec.

Solution : (-2)2 - 43)(1) = 4 - 12 = -8

169. |If % has aremainde of 4 and g has aremainde of 2, thena7b has aremainde of

Rule : If £ hasaremainde of rand g has aremainde of t, then theremainde of a—: isequd to
C

. rt
theremainde of —.
c

Solution : Findtheremainde of (4)(2) O7. 8 O7 = 1,remainde 1. Answerisl.
Answer is3.
172. How many postiveintegestha arelessthan 15 are relatively prime to 15?
Note : Relatively prime numbers : Two numbeasareredatively primeif ther GCD is 1.
Step #1 : Findthedigtina prime factors of the number.
15 = 3(5)

Step #2 : Findthe produd of the differences of the reciprocal of thedistinct prime factors
and 1.

S CHMHE

Step #3 :  Multiply thegiven nunmber by theresult from Step #2.

123! 4% _18% o . .
#5%5%15) = #1—5%15) = 8 ; Thefollowing nunmbesarelessthan 15and

relatively primeto 15 : 1,2, 4,7, 8,11, 13 and 14.



