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Thesum of thefirst 4 composte nunbersis
Composte nunber is a postive integer which has a postive divisor other than oneor itself. By definition,
every integer greater than oneis either a prime number or acomposte numbe. Thenunmbe oneis
congdered to be ndther prime nor composte.  For example, theinteger 15isacomposte number
because it can befactored as3 x 5.
Thefollowing are thefirst few composte numbas O
4,6,8,9, 10, 12 14,15, 16, 18,20, 21, 22, 24, E

Solution: 4 + 6 + 8 + 9 = 27

42 O 75 = (decimal).

When dividing by 75, multiply by % and movethedecimal point two placesto theleft.

!
Solution : Step#1 : 42#%; = 56

Step #2 : Movethedecimal 2 placesto theleft. Answer : .56
If abag of candy weighs12 0z and sellsfor $240, then a1 poundbag would cos $

Note : Thecod of 1 pound(16 ounas) isthecost of 12 ounaes + 4 ounes.
Solution : $240 + 1L42($2.4o) = $240 + $.80 = $320

35iswha percent more than 25? %

35is 10 more than 25. 1—0 = (2)(100)% = 40%
25 25

If GCD(40,k) = 8andLCM(40,k) = 120 thenkis
Note : Theprodud of the GCD and LCM of aand b isequd to ab.

Solution : 8(120) = 40k
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_8(120)

= = 8(3) = 24
40 ®)
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H . ( )! 1(8)2 —_ (D+2)! (13) — 4
Sol : = (8 = (8" = 4096
ution ®)° (8) (8

Wha nunber times six and added to four, gives the same result?

Solution : 6x = x + 4
5=4; x= — or .8

2! 5)+|1 3t 7

=[13+3!7 =17 =7

24° + 8% =

Note : (3x)* + (x)* = 10x°

Solution : 10(8)°> = 10(64) = 640

235bhase 7 isequivalent to base 10.
77@) +3) +5=717 + 5= 119+ 5 = 124
1+4+7+10+13+E +28=

Thisis an arithmetic series with difference of 3.
Sum of an arithmetic series = g(a+tn)

Solution : Step#1 : Determinethenumber ofterems. 1 + 3k = 28 ; 3k = 27 ; k = 9
Number of terms = 9 + 1 = 10

Step #2 : %)(1+ 28) = 5(29) = 145

Let x =2 y=3x,and z =y - x. Findxyz
Z=y-X=3X-X=2X
xyz = x(3x)2X) = 6x°> = 6(2)° = 6(8) = 48

If theUniversal set U = {u,n,i,v,er,s al} andsst A = {l.i.v. e r}, then thecomplement of
set A containshow many distinct elements?
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Thecomplement of set A istheset of elementsin theUniversal set that arenatin A.
thecomplement of set A = {u, n, s, @ which has 4 distinct elements.

If 3x - 5=-7,then6bx =

Solution : 3x -5=-7;3x=-2;23x) =2(-2); 6x = -4
1.08333E + 1.58333E =

Memorize : 1. 83% = .08333E : . 58 E% = 58333E
12 3 12 3

Solution:li +1— =2— =2E
12 3

12 + 1% +2% + 3% +5% +8% +13% +21° =
Note : a*> +b”> + (a+b)®> + (a+2b)° +E +c> +d> =dc+d - ab - a
Solution : 21(21 + 13) - 1(1 - 1) = 21(34) = 714
ExampleA : 1% + 3% + 4% + 7% + 11° + 18° =

Solution : 1818 + 11) - 1(3 - 1) = 18(29) - 2 = 522 - 2 = 520
ExampleB : 2% + 5% + 7% + 12° + 19° =

Solution : 1919 + 12) - 2(5 - 2) = 19(31) - 2(3) = 589 - 6 = 583
ExampleC : 6> + 3% + 9% + 12° + 21° =

Solution : 21(21 + 12) - 6(3 - 6) = 21(33) + 18 = 693 + 18 = 711
A squae has adiagond of 6+/2 inches. Theareaof thesquaeis 5. inches.

Note : Theareaof asgquaeisequd to onehdf the squae of thediagond.

Solution = (6v2)" = %(72) - 36

1
2
Thesum of the produd of theroots taken two at atime of 6x> - 13x* = 2 - X is

Note : If ax® + bx> + cx + d = 0, thenthesum of the produd of theroots taken two at atimeis
c

a

Solution : 6x% - 13x*> + x -2 =0

0
|
ol



*20. /4910 x /255 x 15 = .
Note : ¥/4913 = 17 ; /256 = 16
Solution : ¥/4910 x /255 x 15isapproximately greater than 17 x 16 x 15 =
272 x 15 = 27210 + 5) = 2720 + 1360 = 4080
Answer should begreater than 3840. Note : Range : 3868 - 4274
21. Thesmaller leg of arighttriangle with integral sidesis70 Thetriangle® perimeter is
If thesmaller leg is a negaive number greater than or equd to 3, to thefollowing:
Step #1 : Squaethenunber.
7% =49
Step #2 : Find two numbers whose sumis equd to theresult of Step #1.
49 = 24 + 25
Theintegrd sides of therighttriangle are 7, 24 and 25.
Perimeter = 7 + 24 + 25 = 56

Example A : Thesmaller leg of aright triangle with integral sidesis50 ThetriangleG
Perimeter is 0O

Step#l : 5% =25
Step#2 : 25 =12 + 13
peimeter = 5 + 12 + 13 = 30

Example B : Thesmaller leg of arighttriangle with integral sdesis110 Thetriangle®
peimeter is 0

Step#1 : 11° = 121
Step#2 : 121 = 60 + 61
Perimeter = 11 + 60 + 61 = 132

Example C : Thesmaller leg of arighttriangle with integral sdesis130 Thetriangle®
perimeter is @]

Step#1 : 13° = 169
Step#2 . 169 = 84 + 85

Perimeter : 13 + 84 + 85 = 182
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Notice : Given side, a, asthe shorter leg of aright triangle, its perimeter isequal to
a@a + 1)

Thenumber of distinct diagonds of aregular hexagonis

n(n! 3)

Note : A regular n-gonhas > 3 distinct diagonds.

66! 3) _ 6(3 _ 18
2 2

Solution : =9

90 x 5! + 150 x 4! =

41(90 x 5 + 150) = 41(450 + 150 = 41(600) = 24(600 = 14400

9 33 _

11 47

Note - 2 - 4g! 3 _ 4ab+3al! 4ab+3b _ 3(a+b)
" b 4b+3 b(4b + 3) b(4b + 3)

Solution : Step#1 : Findtheprodud of 3 and the sum of thenumerator and denominator of thefraction
ontheleft. Theresultisthe numerator of the answver.

309 + 11) = 3(20) = 60

Step #2 : Findtheprodud of thedenominaor. Theresult will bethedenominaor of
theanswer.

11(47) = 517

35 ;% = (prope fraction).

1 1 '1$  1.1.% 5 5
Note : — =72%: 5 = BYT=0% : = = 35>
14 7700 R & T ORI 1y 77

Thepoint (- 1, 2) isreflected across the x-axis to point (h, k). Findk.
Note : If thepoint (X, y) isreflected across the x-axis, theresult will bethepoint (x, - y).
Solution : -2
If x> + 6 > 11,then 2x* - 4 >
Solution : x* + 6 > 11
x> >11-6

x? > 5
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2x* > 2(5)
2x* -4 >10- 4
2x? - 4> 6
Ansver : 6
If V12 + V27 = Jx, thenx = .
Solution : /4(3) + 9(3) = Vx ; 243 +3V3 = Jx ; 53 = Jx ;
J25(3) = Jx ; J75 = Jx ; x =75
Ine® =
Note : Ine’? = plne = p(1) = p (Ine = 1).

Solution : Ine® = 5lne = 5(1) = 5

Theprobability of winningis 111 Theoddsof logngis

Fawvorable

Probaility = ————
TotalOutcomes
Unfavorable = Tota Outcomes - Favorable

[
Solution : Theoddsof losng = g = ;

Let x2 = J2x®+2x3+2x% +2x° , whaex > 0. Findx.

2
Solution : (x?)° = (\/2x3+2x3+2x3+2x3) ; xt =8 x=8

Thesum of thecodficientsof (2x + 2y)® is

Note : Thesum of thecoeficientsof (ax + by)" is (a + b)".
Solution : (2 + 2)° = 4° = 64

If 2+ 3i) Oi =a+ bi,then a=

If youarelookingfor a simply dividethei term by i.



*34. Approximate : 13 x 17 x 21 x 25 =

Use the shortcut for multiplying two numbers whose units digits add up to 10 and whose other
digits are the same to multiply 13 x 17.

13 x 17 = 221
Approximation : Slightly morethan : 221 x 21 x 15 = 220 x 20 x 15 = 4400 x 25 = 110000
Rangeof answver : 110224 - 121,826
35. Thelarger rootof 42x*> + 59x - 33 = 0 is

Solution : (6x + 11)(7x - 3) =0

11 3 3
X =-— or — ; Answer : —
6 7 7
13 15
36. det =
2 7
a b
Note : da‘ ‘=ad-bc
c d

Solution : (-3)(7) - (2)(-5) = (-21) + 10 = - 11

37. If theinitial paint of avectoris (- 2,14) and thetermind point of (- 5, 10), then |v| =

Solution : |v|| = J(2--57 +(14-107° = JF+4? = 25 = 5
38. 111111= 12345x 9 +
Note : 12x 9 + 3 = 111
123 x 9 + 4 =1,111
1234x 9 + 5 = 11111
12345x 9 + 6 = 111111
123456x 9 + 7 = 1,111,111
Solution : Answer : 6

39. A squae based pyramid has abase sidelength 30end aheéght120 Itsvolumeis
cu. ft.

Volume = %Bh, where B isthearea of thebase and h istheheght



Solution : %(3)2(12) = %(108) = 36

40. 55° - 56° + 57° - 58° =

Type#l : If thetermsbeangsquaed differ by d and are decreasing theanswer is equd to
- d(sum of theterms).

Solution : - 1(55 + 56 + 57 + 58) = - 226

Type#2 : IFtheterms bengsquaed differ by d and areincreasing the answer is equd to
d(sum of theterms).

Example A : 22% - 19° + 16° - 13° =
Solution : 3(22 + 19 + 16 + 13) = 3(70) = 210
41. Theremainde of f(x) = 3x* + 4x + kdividedby x + 2is15 Findk.

Theremainde of f(x) = ax" + bx™' + cx™? + E isdivided by x - kisequd to

£(K).
Solution : f(-2) = 3(-2)* + 4(-2) + k = 15
12-8+k=15; 4 +k=15; k =11
42.  Thegreatest integer fundionf(x) = [x! 5] hasavalueof for f(3.14).
Solution : [3.14! 5] = [11.86] ; Thegreatest integer less than or equdo to D1.86isD2.
*43. 3.14! x 2.72e x 162! =

Note : ! isapproximately equd to 3.14, eisapproximately equd to 2.72and ! istheGolden

1+v5 ) andis approximately 1.62.

Mean (==

Memorize : ! eisapproximately equd to 8.5 O !e!/ isapproximately equd to 13.8

Solution :  3.14! x 2.72e x 1.62! isapproximately equd to (3.14 x 2.72 x 1.62)° =[8.51.6)]" =
[17(.8)]° = 136 whichisdighty lessthan 14> = 196
Rangeof answer is 182 - 200

44.  Change.42base 6 to abase 10 fraction.

2 24 2 26 13
+ — = = + = = = =
18

A42base6 = =~
36 36 36 36

olhs
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Thelargest valueof x in thedomain of f(x) sotha f(x) = /5! 4x hasareal valued rangeis
, 5
Solution : 5-4x=0;5:4x;X=Z

BHE@2YH
(4

Find x, 0 " x < 6, if I' x(mod 6).

(BNH(2Y)

Solution : x isequal to theremainde when isdivided by 6.

(GH2H
4H

10 ; Theremainde when 10isdivided by base 6 is 4.

Answer : 4

lim sn2x _
x! 0 X

sIn2x

Step#1 : Let x = 0in . Theresaultis %

Step #2 : Sincetheresult in Step #1 was an indiscriminant, apply L@oitals Rule.

2C0S2X

Step#2 : lim,, , 1 = 20092(0)] = 2c090 = 2(1) = 2
Thehorizontal asymptoteof y = 2X|+31 is
x!
. : 2x+1 2 , -
Solution : lim,, . 3 = 1 = 2 (Note : When evaluaing thelimit when x approaches
X_

infinity, thelimit is equd to the codficient of theleading term in thenumerator over
the codficient of theleading term in the denominaor, if the degree in the numerator
and denominaor are equd, and if thetermsin the numerator and denominator are
both in standad form.

If f(x) = 4x® - 3x + 2, thenf@-1) =
Solution : f@x) = 12x*> - 3

fax) = 24x

FG-1) = 24-1) = - 24

1 1 1
— + = + = =

10 15 21

+

ol

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



Thesum of x reciprocal of consecutive triangular numbers starting with the nth triangular number is
2X

n(n+x)

Solution : 2(4) = E
3(3+4) 21




