2009 - 2010 UIL HIGH SCHOOL NUMBER SENSE SHORTCUTS

3021
5 725
Step #1 : Find equivalent fractions with the least common denominator.
15 21
25 25
Step #2 : Divide the numerators and simplify.
155
21 7
1
1 — + .08333... =
6
1
Note : .08333... = —
12
12
Solution : 1l + RS = Z — | =72) = 14
6 12 6 /)1

77 +25 4+ 123 + 25 =

) 77 123 200
Solution : — + — = =/ =
25 25 25

(34 x 56 - 78) + 9 has a remainder of
Step #1 : Find the remainder when is number is divided by 9.

34 + 9 has aremainder of 7. 56 =+ 9 has a remainder of 2.
78 + 9 has a remainder of 6.

Step #2 : Substitute the remainders and apply the operations.
7x2-6=14 -6 =8 ; Answer : 8

1 acre is equivalent to square feet.

Note : 1 square mile = 640 acres
1 acre = 43,560

How many elements are in {x 30 < x < 40, where x € {Primes}}?

Solution : Primes between 30 and 40 are 31 and 37. Answer : 2



10.

11.

12.

122 x 16 =
Rule : Multiply each digit by 6 and add to the right.

Step #1 : 6(2) = 12 ; Since there is no digit to the right of the units digit, write 2 and
carry 1 to Step #2.

Step#2 : 6(2) + 2 + 1 (carryover) = 15. Write 5 and carry 1 to Step #3.
Step#3 : 6(1) + 2 + 1 (carryover) = 9 ; Write 9.
Step#4 : 6(0) + 1 =1 ; Write 1.

Answer : 952
Round +/8 - /2 to the tenths place.
Solution : 2.828 - 1.414 = 1.414 ; Answer : 1.4
25836k is divisible by 8. Find k > 0.
Note : A number is divisible by 8 if the 3 most right digits are divisible by 8.
Solution : Find a value for k such that 36k is divisible by 8.

k could be O or 8. Since k must be greater than 0, the answer is 8.

Which of the following numbers is both abundant and unlucky, 24, 25, or 28?

Note : If the sum of the positive integral divisors of a number is more than twice the
The number, then the number is abundant. The first few abundant numbers are

12, 18, 20, 24, 30, 36, 40, 42, 48, 54, 56, 60, 66, 70, 72, 78, 80, 84, 88, 90, 96, 100, ...

The first few lucky numbers are 1, 3, 7,9, 13, 15, 21, 25, 31, 33, 37, 43, 49, 51,
63,67,69,73,75,79, 87, 93,99 (Numbers that are not lucky are unlucky)

Answer : 24
Set 8 has 8 elements, set Bhas 12, A N Bhas5,and A U Bhask. Findk.
Note : An B+A uB=A+8B
Solution : 5+ A u B=8+12; A u B=8+12-5=15
The sum of the positive integral divisors of 108 is
Step#1 : Prime factor the number.
108 = 9(12) = 33)3)(2) = 2* x 3°

Step#2 Increase exponent by 1, subtract 1 and divided by the base minus 1.



13.

14.

15.

16.

17.

18.

241 3+1
2 L3 ! = 7(40) = 240
2-1 3-1

Approximate : 16 x 16 x 16 x 16 =

Solution : 256 x 256 which is approximately equal to 255>. Use shortcut for squaring
numbers ending in 5.

Step #1 : The first two digits are 25.

Step #2 : Select digit(s) to the left of the units digit. Multiply by itself increased
By 1.

25(26) = 650
Answer : 65025 (Range : 62260 - 68812

40°C =

9
To convert from Celsius to Fahrenheit, multiply by 5 and add 32.

9
5(40) + 32 =72+ 32 =104

The sum of the product of the roots taken two at a time of x* - 2x° -

13x* + 14x = -24is
Note : Ifax*® + bx® + cx? + dx + e = 0, then the sum of the product

... C
Of the roots taken two at a time is —.
a

Solution : T =-13

The geometric mean of 8, 25, and 40 is

Note : The geometric mean of a, b, and ¢ is </abc .

Solution : 3/8(25)(40) = /8000 = 20

Given 1190 + 34 = 35. Find 1190 + 4.25.

Step #1 : 34 + 425 =8

Step #2 : 35(8) = 280

The legs of a right triangle are 5 and 12. The length of the altitude to the hypotenuse is

Note : The product of the altitude to the hypotenuse of a right triangle and the hypotenuse is
equal to the product of the legs.



19.

20.

21.

22.

23.

24.

Step #1 : Find the length of the hypotenuse of the triangle.

If the legs are 5 and 12, the hypotenuse is 13.

60
Step#2 : 5(12) = 13h ; 60 = 13h ; h = ')
3
If log,, (4x) = Z,then X =
3
Solution : 4x = 16* ; 4x =8 ; x =2
The complex conjugate of 3 + 4i is 3 + i.

The complex conjugate of a + bi is a - bi.
Answer : -4

(655) + (545, + 7 has aremainder of

Notice that you are dividing by a number that is one less than the base.

Step #1 : Find the remainder when the sum of the digits of each number is divided by 7.

(6 + 5) + 7has aremainder of 4 and (5 + 4) + 7 has a remainder of 2.
Step #2 : Replace each number with the remainder and apply the given operation.

4 +2 =6 ; Answer : 6
Iflog,2x + log,3 = 2,thenx =
Step #1 : log, M + log, N = log, MN

log,(2x)(3) = 2 ; log,6x = 2

Step #2 : Iflog,x = n,thenx = b".
2 8
6x =4° ;6x =16 ; x = — = g

How many ways can Snow White and the seven dwarfs be seated at the round table?
Note : How many ways can n people sit around a circular table? Answer : (n - 1)!
Solution : (8 - 1)! = 7! = 5040

5!
m = x(mod7) &0 = x = 6. x =



25.

26,

27.

28.

! 120 120
Solution : > = — = — =15
21+ 3! 2+6 8

15 = x(mod7) ; Find the remainder when 15 is divided by 7. Answer is 1.
440 - 33D - 22H) - 1Y =
Note : n(n!) -(n- D(n-D!'-m-2)n-2)-Mn-3)n-3)!-..-10) =nln-1) +1
Solution : 4!(4 - ) + 1 =243)+1=72+1=173
The slope of the line tangent toy = 3x% - x + 2 at ((1,4)is
Step #1 : Find the first derivative of y.
Y =6x -1
Step #2 : Replace x in the result of Step #1 by the x-coordinate of (1, 4).
6(1) -1 =5

4x° +5x+6
If h(x) is the slant asymptote of f(x) = % ,then h(-3) =
X+

Step #1 : Divide the numerator by the denominator. Disregard the remainder.
3
2X + —
Step #2 : Replace x by - 3.

3
2-3) + = =-45
(-3) 2

i(Zx—l) = .

Step #1 : Find the sum of the numbers from O to 3, inclusive.
0+1+2+3=6

Step #2 : Double the result of Step #1.
2(6) = 12

Step #3 : Since there are 4 terms in the series (Let x = 0, 1, 2, and 3), then
Subtract 4(1) from the result of Step #2.

12 - 4(1) = 8
10

Example A : 2(3x+2)

1



29.

30.

31.

Step #1 : Find the sum of the numbers from 1 to 10.
1+2+3+...+10=55
Step #2 : Multiply the result from Step #1 by 3.
3(55) = 165
Step #3 : Since there are 10 terms, add (10)(2) to the result of Step #2.
165 + 10(2) = 165 + 20 = 185
4141 x 1001 =

Step #1 : The 3 right most digits of the number being multiplied by 1001 are the
3 right most digits of the answer.

141

Step #2 : The middle digit of the answer is equal to the sum of the two outside
digits of the number being multiplied by 1001.

4+41=5

Step #3 : The 3 left most digits of the number being multiplied by 1001 are the
3 left most digits of the answer.

414
Answer : 4145141
Change .33 base 6 to a base ten fraction.

Step #1 : Convert the given number (disregard decimal point) to base 10. This
Result is the numerator of a fraction.

6(3) +3 =18 + 3 = 21

Step #2 : Since the number has 2 places value, the denominator of the fraction
is 6> or 36.

Step #3 : Write a fraction with numerator from Step #1 and denominator from Step #2.

21 7
36 12
Approximate : 5300 inches/second = miles/hour.

11
Note : To approximate converting inches/second to miles/hour, multiply by 200"



= 291.5. Write down 292. Range : 287 - 316

Solution : 5300( 1 ) = >311) = E

200 2



