2006 – 2007 UIL HIGH SCHOOL NUMBER SENSE SHORTCUTS

Multiplication by 11

Step #1  :
The first digit (units digit) of number being multiplied by  11  is the first 




digit of the answer.

Step #2  :
The sum of the tens digit and the units digit of the number will give the




tens digit of the answer.   If the sum is greater than or equal to  10 make 




sure to carryover to Step #3.

Step #3  :
Repeat addition of consecutive digits (tens to hundreds, hundreds to 




thousands, etc.) until the final digit of the number being multiplied by

11 is reached.  If necessary, add carryovers from previous steps.

Step #4  :
This final digit (plus any carryover) will be the final digit of the answer.

Example A  :
35  x  11  =  __________




Solution  :
Step #1  :
The first digit of the answer is  5.






Step #2  :
3  +  5  =  8






Step #3  :
The final digit is  3.






Answer  :  
385

ADDITION AND SUBTRACTION OF FRACTIONS

Traditional students are taught to add and subtract fractions by first finding the least common denominator.   The method that will be presented is much simpler to learn.

Example A  :

[image: image1.wmf]  +  
[image: image2.wmf]  =



Step #1  :
Multiply the denominator of the fraction on the right





With the numerator of the fraction on the left.





10  x  5  =  50



Step #2  :
Multiply the denominator of the fraction on the left with





The numerator of the fraction on the right.





9  x  3  =  27



Step #3  :
The sum of the results from Steps #1 and #2 will be





the numerator of the answer.





50  + 27  =  77



Step #4  :
Multiply the denominators of the two fractions.





9  x  10  =  90



Step #5  :
Determine if the resulting fraction can be simplified.






[image: image3.wmf]
REDUCING COMMON FRACTIONS BY USING KNOWLEDGE OF DIVISIBILITY RULES

The use of divisibility rules when reducing common fractions is implied in math textbooks.    Students should first become familiar with the following rules for divisibility.

Divisibility by 2  :
the number is even (it ends with 0, 2, 4, 6, or 8)
Divisibility by 3  :
the sum of the digits is divisible by 3
Divisibility by 4  :
the last two digits is divisible by 4
Divisibility by 5  :
the number ends in 0 or 5
Divisibility by 6  :
the number is even and the sum of the digits is divisible by 3
Divisibility by 8  :
the last three digits are divisible by 8
Divisibility by 9  :
the sum of the digits is divisible by 9
Divisibility by 10  :
the number ends in 0
Divisibility by 11 :
Add every other digit beginning with the units digit.   Subtract the




Sum of the remaining digits.   If the result is 0, the number is

divisible by 11.

Determine if the following numbers are divisible by 2, 3, 5, 6, 8, 9, 10, or 11.   Try and

least all possibilities.

20   :    This number is divisible by 2 (it is even),. 4 (last two digits is

 divisible by 4), 5 (the number ends in 0 or 5) and 10 (the number ends in

 0)


51   :
This number is divisible by 3 (the sum of the digits is divisible by 3)


42  :
This number is divisible by 2 (number is even), 3 (sum of the digits is

divisible by 3), and 6 (the number is even and the sum of the digits is

divisible y 3)


45  :
This number is divisible by 3 (sum of digits is divisible by 3), by 5 



(number ends in 0 or 5), and by 9  (the sum of the digits is divisible by 9)


112  :
This number is divisible by 4 (the last two digits are divisible by 4)


51  :
This number is divisible by 3  (the sum of the digits is divisible by 3)


207  :
This number is divisible by 3 (sum of the digits is divisible by 3) and by



9 (the sum of the digits is divisible by 9)


253  :
This number is divisible by 11 (If you add every other digit beginning 



with the units digit and subtract the sum of the remaining digits the result 

is 0.



3  +  2  -  5  =  0)


4235  :
This number is divisible by 11 (If you add every other digit beginning



with the units digit and subtract the sum of the remaining digits the result



is 0.  



(5  +  2)  -  (4  +  3)  =  7  -  7  =  0


70  :
This number is divisible by 2 (it is even), by 5 (it ends in 0 or 5) and by



10 (it ends in 0)

Example A  :   Find the average of  66, 76, and 83.



Step #1  :
Make an initial guess.   Try using a number that





possesses the same number of digits and ends with 0.





Guess  :   70



Step #2  :
Determine the positive difference of each term and





your guess.   Find the sum of the results.





76  -  70  =  6  and  83  -  70  =  13.



Step #3  :
Determine the negative difference of each term and





your guess.





70  -  66  =  4



Step #4  :
Subtract Step #3 from Step #2.





13  -  4  =  9



Step #5  :
Divide the result of Step #4 by the number of 





terms given.






[image: image4.wmf]  =  3



Step #6  :
If the result from Step #5 is positive, add the result to





your guess.   If the result from Step #5 is negative, subtract





them, absolute value of the result from your guess.





70  +  3  =  73

FINDING THE GCF OF TWO GIVEN NUMBERS

A non-traditional method of finding the greatest common factor (gcf) of two given numbers will be presented.

Example A  :

Find the GCF of 12 and 20.




Step #1  :
Take the smaller of the two numbers.  Double,






triple, quadruple etc., whichever gets the result






closer to the other number.






2(12)  =  24




Step #2  :
Find the difference of the result from Step #1 






and the second number.






24  -  20  =  4




Step #3  :
Divide each of the numbers by the result of






Step #3.   If each number is divisible by the






result of Step #2, than this result is the GCF.






If not, one of the factors of this result will be






the GCF.






Answer  :  Since both numbers are divisible by






                 4, the GCF is 4.

FINDING  THE  LCM OF TWO  NUMBERS

The following method of  finding the  LCM of two numbers has not appeared in a mathematics book that I am aware of, yet I am confident that it is less confusing then

the method that  makes use of “prime factorization”.   Beginning with its first introduction to students, the following method should be an integral part of every mathematics book.

Step #1  :
Students should  be made aware that the product of the GCF and



LCM of  two numbers is equal to  the product of the two numbers.



Examples should be provided to  make this obvious.

Step #2  :
Using the statement made in Step #1, it should be noted that  the



following is true :



LCM  =  (product of numbers)  ÷  GCF

Example A  : 
Find the LCM of 12 and 20.



Solution  :   LCM  =  (12  s  20)  ÷  (GCF of 12 and 20)




                  =  (12  x  20)  ÷  4



At this point, students should be told that the easiest way to solve the



problem is to divide 4 into one of the two numbers and multiply the



result by the  other number.





        Note  :   (12  ÷  4)  x  20  =  3  x  20  =  60

REMAINDERS

                                 By Caroline Clyborne & Leo Ramirez, Jr.

If you are familiar with divisibility rules for 2, 3, 4, 5, 8, 9 and 11 you can easily find the remainders when dividing by 6, 12, 15, 18, 22, 24, 36, etc.  

Remainder when dividing by 6   

First we will see how you find the remainder when a number N is divided by 6.     Find the number N on a number line.

_____________________________|____________________

                                                         N

If you are dividing N by 6, there is a possibility that N could be divisible by 6.     Remember that a number is divisible by 6 if it is even and the sum of the digits is divisible by 3.      Let us assume that N is not divisible

by 6.    Since 6 = (3)(2), we are first going to find the remainder when N is divided by 3.    A number is divisible by 3 when the sum of the digits is divisible by 3.    If you divide the sum of the digits by 3, the remainder you get is

equal to the remainder when N is divided by 3.    Subtracting this remainder from N results in a number M.

__________________|__________|____________________

                                   M                 N

You now know that M is a multiple of 3.     Since a number is even if the units digit is 0, 2, 4, 6, or 8, use this

Information if M is divisible by 2.     If M is divisible by both 3 and 2, then it is divisible by 6.    In this case,

the distance from M to N is the remainder when N is divided by 6.    For example  :   Find the remainder when

62 is divided by 6.    Let N = 62.      Find the remainder when 62 is divided by 3.     The remainder is 2.   If

you subtract 2 from 62 you get 60 which is equal to M.     Since 60 is even, then 60 is divisible by 6.    The

distance from 60 to 62 is the remainder.    The remainder is 2.

Now, let’s try a more complicated problem :   Find the remainder when 43,133 is divided by 6.     


Step #1  :
Find the sum of the digits.




4  +  3  +  1  +  3  +  3  =  14


Step #2  :
Find the remainder when the sum of the digits is divided by 3.




14  ÷  3  =  4, remainder 2.


Since 43,133 has a remainder of 2 when divided by 3, that means that 43,133 is not a multiple of 3.   


Step #3  :
Subtract the remainder from Step #2 from the original number.   This will result in




a number that is a multiple of 3.




43,133  -  2  =  43,131


Step #4  : 
Determine if the number is even.   If it is even, the remainder is the difference between




the result of Step #3 and the original number.    If the number is odd, subtract 3 until




the result is even.     Once the result is even, you have found a number that is divisible




by both 3 and 2, thus it is a multiple of 6.     The difference between this result and the




original number is the remainder.




43,131  -  3  =  43,128




Since 43,128 is even and divisible by 3, it is a multiple of 6.    43,133  -  43,128  =  5.




43,133  ÷  6 has a remainder of 5.

Remainder when dividing by 12
Since 12  =  3(4), you want to determine if the number is divisible by both 3 and 4.

Example A  :   87,163  ÷  12 has a remainder of __________.


Step #1  :
Find the sum of the digits.




8  +  7  +  1  +  6  +  3  =  25


Step #2  :
Find the remainder when the sum of the digits is divided by 3.




25  ÷  3  =  8, remainder 1.


87,163 is not divisible by 3.

Step #3  :
Subtract the result of Step #2, from the original number.



87,163  -  1  =  87,162

Step #4  :
Determine if the result of Step #3 is divisible by 4.    Remember that a number is



divisible by 4, if the last two digits are divisible by 4.     Since 62 is not divisible



by 4, you must subtract 3 from the result of Step #3, until a number that is divisible



by 4 is obtained.



87,162  -  3  =  87,159   ;    87,159  -  3  =  87,156   (87,156 is divisible by 4 since



56 is divisible by 4).    Since 87,156 is divisible by both 3 and 4, then is a multiple



of 12.

Step #5  :
Find the difference between the multiple of 12 found in Step #4 and the original number.



This will result in the remainder.



87,163  -  87,156  =  7  ;   7 is the remainder when 87,163 is divided by 12.

Remainder when dividing by 18

Since 18  =  9(2), a number is divisible by 18 if it is divisible by both 9 and 2.

Example A  :   114,980  ÷  18 has a remainder of __________.


Step #1  :
Find the sum of the digits.




1  +  1  +  4  +  9  +  8  +  0  =  23


Step #2  :
Find the remainder when the sum of the digits is divided by 9.




23  ÷  9  =  2, remainder 5.


114,980 is not divisible by 9.

Step #3  :
Subtract the result of Step #2, from the original number.



114,980  -  5  =  114,975

Step #4  :
Determine if the result of Step #3 is divisible by 2.    Remember that a number is



divisible by 2 if its units digit is 0, 2, 4, 6, or 8.     Since 114,975 ends in 5, it is not divisible



by 2.   You must subtract 9 from the result of Step #3, until a number that is divisible



by 2 is obtained.



114,975  -  9  =  114,966  (114,966 is divisible by 9 since the sum of its digits is divisible by 

9).   Since 114,966 is divisible by both 9 and 2, then is a multiple of 18.

Step #5  :
Find the difference between the multiple of 15 found in Step #4 and the original number.



This will result in the remainder.



114,980  -  114,966  =  14  ;   14 is the remainder when 114,980 is divided by 18.

The following problems are of the tpe appearing on the UIL tests during the 2006 – 2007 school year.


1.

702  -  207  =  __________.





Note  :    This shortcut can be used when find the difference of two numbers whose digits






       are reversed.





Step #1   :     Find the difference of the units and hundreds place.






             7  -  2  =  5





Step #2  :      Multiply the result from Step #1 by 99 (It is easier if you multiply by 100  -  1.

  





   5(100  -  1)  =  500  -  5  =  495


25,

MIII  +  MIV  =  __________ (Arabic Numeral).





Solution  :     Addition of Roman Numerals should be done the same as addition of Arabic





 
`      Numerals (add units digits first, followed by tens digits, followed by hundreds






        digits, etc.)






        Step #1  :   III  +  IV  =  3  +  4  =  7  (this is the units digit of the answer)





                       Step #2  :   Since there are no tens, the tens digit of the answer is 0.






        Step #3  :   Since there are no hundreds, the hundreds digit of the answer is 0.





                       Step #4  :    M  +  M  =  1000  +  1000  =  2000 (2 is the thousands digit of the answer)






        Answer  :  2007



51.
Six tablespoons is __________ % of a cup.





Note  :   1 tablespoon =  
[image: image5.wmf] ounce  =  
[image: image6.wmf] cup





Solution  :   Six tablespoons  =  6(
[image: image7.wmf])  =  
[image: image8.wmf]  =  37 
[image: image9.wmf]%





Example A  :   Two tablespoons is _________ % of a cup.






         Solution  :   Two tablespoons  =  2
[image: image10.wmf]  =  
[image: image11.wmf]  =  12 
[image: image12.wmf]%


53.

Which of the following is a deficient number, 40, 41, or 42? ___________





Deficient numbers (1, 2, 3, 4, 5, 8, 9, 10, 11, 13, 14, 15, 16, ,,,,)   if the sum of the positive






integral divisors is less than twice the number, the number is deficient.





Perfect numbers (6, 28, 496,…) if the sum of the positive integral divisors is equal to twice






the number, the number is perfect.





Abundant numbers (12, 18, 20, 24, ….)   if the sum of the positive integral divisors is greater






than twice the number, the number is abundant.





Solution  :    The positive integral divisors of 40 are 1, 2, 4, 5, 10, 20, and 40. The sum is 42. 






      Since 82  >  2(40), then 40 is an abundant number.






       The positive integral divisors of 41  are  1  and  41;   The sum is 42.   Since  






       42  <  2(41), then 41 is a deficient number.






        The positive integral divisors of 42 are 1, 2, 3, 6, 7, 14, 21, and 42.    The sum






         is 96.   Since 96  >  2(42), then 42 is an abundant number.





Use the shortcut for finding the sum of the positive integral divisors of a n umber to assist




            in determining if it is deficient, perfect or abundant.    





Example  A;      Determine if 28 is deficient, perfect or abundant.






            Step #1  :    Prime factor the number.   28  =  2
[image: image13.wmf]  x  7






            Step #2  :    Find the sum of the positive integral divisors.






                                
[image: image14.wmf]  =  7(8)  =  56






             Since the sum of the positive integral divisors is equal to twice the






             number, 56 is a perfect number.





Example B  :       Determine if 50 is deficient, perfect or abundant.






             Step #1  :  Prime factor the number.   50  =  5
[image: image15.wmf]  x  2






             Step #2  :   Find the sum of the positive integral divisors.






                                
[image: image16.wmf]

 EMBED Equation.DSMT4  [image: image17.wmf]  =  31(3)  =  93






           Since the sum of the positive integral divisors is less than





                          twice the number, the number is deficient.


54.

A happy number is any number that eventually reduces to 1 when the following process is used  : 





take the sum of the squares of its digits, and continue iterating this process until it yields 1, or





produces an infinite loop.    Numbers that are not happy are unhappy numbers.





For example, 7 is happy, as the associated sequence is :





7
[image: image18.wmf]  =   49





4
[image: image19.wmf]  +  9
[image: image20.wmf]  =  97





9
[image: image21.wmf]  +  7
[image: image22.wmf]  =  130





1
[image: image23.wmf]  +  3
[image: image24.wmf]  +  0
[image: image25.wmf]  =  10





1
[image: image26.wmf]  +  0
[image: image27.wmf]  =  1





The first few happy numbers are  :





1, 7, 10, 13, 19, 23, 28, 31, 32, 44, 49, 68, 70, 79, 82, 86, 91, 94, 97, 100, 103, 109, 129,





130, 133, 139, 167, 176, …





If n is not happy, then its sequence does not go to 1.   What happens instead is that it ends





Up in the cycle  4, 16, 37, 58, 89, 145, 42, 20, 4, …





Happy primes :   A happy prime is a happy number that is prime.   The first few happy 





Primes are 7, 13, 19, 23, 31, 79, 97, 103, 109, 139, 167, 193,  

60.
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



hexahedron has 6 faces (each face is a square)



8 vertices and 12 edges



octahedron has 8 faces (each face is an equilateral triangle)



6 vertices and 12 edges



dodecahedron has 12 faces (each face is a regular pentagon)



20 vertices and 30 edges



icosahedron has 20 faces (each face is an equilateral triangle)



12 vertices and 30 edges


70.

(23  x  5  +  4)  ÷  7 has a remainder of __________.






Solution  :    The remainder when 23 is divided by 7 is 2.    The remainder when 5 is







       Divided by 7 is 5.   The remainder when 4 is divided by 7 is 4.








       (23  x  5  +  4)  ÷  7 has a remainder that can be found by first doing







       the following :   2  x  5  +  4  =  14, then find the remainder when 14







       is divided by 7.    The answer is 0.


81.

…, - 
[image: image28.wmf], 
[image: image29.wmf], - 
[image: image30.wmf], x, - 
[image: image31.wmf], … is a geometric sequence.   The value of x is __________.






Rule  :   To find x, find the square root of the product of the two numbers that surround






              x.







Solution  :   
[image: image32.wmf]  =  
[image: image33.wmf]  =  
[image: image34.wmf]

83.

How many positive integers less than 21 are relatively prime to 21?   __________.






Solution  :   Step #1  :   Find the distinct prime divisors of 21.







                        3 and 7







    Step #2  :   (1  -  
[image: image35.wmf])(1  -  
[image: image36.wmf])21  =  
[image: image37.wmf]  =  12


89.

Let  R, S, and T be the roots of 2x
[image: image38.wmf]  +  4x  =  5.   RS  +  RT  +  ST  equals __________.




   
If R, S, and T are the roots, then RS  +  RT  +  ST is equal to the sum of the product of the



     
 
roots taken two at a time.   If ax
[image: image39.wmf]  +  bx
[image: image40.wmf]  +  cx  +  d  =  0, the sum of the product of the roots



      
taken two at a time is equal to 
[image: image41.wmf].






Solution  :   2x
[image: image42.wmf]  +  4x  -  5  =  0  ;   
[image: image43.wmf]  =  
[image: image44.wmf]  =  2


96.

If  A is 20% less than B and B  is 20% less than C, then A is what % less than C?






Note  :  If A is x% less than B and B is y% less than C, then A is what % less than C?






Rule  :   (x  +  y)  -  x% of y






Solution  :   (20  +  20)  -  20% of 20  =  40  -  4  =  36


102.

The Cartesian product of {1, 2, 3} and set A contains 15 order pairs.   The number of 






elements in set A is __________.






If set A has a elements and set B has b elements, then the Cartesian product of sets A and






B will have ab elements.






Solution  :   {1, 2, 3}  x  Set A  =  15  ;   3x  =  15   ;   x  =  5


120B.
An acute triangle has integer sides of 4, x, and 9.   The smallest value of 






 x is __________.






Rule  :  x  >  
[image: image45.wmf]  or  x  >  
[image: image46.wmf]






          Solution  :   x  >  
[image: image47.wmf]  ;  x  >  
[image: image48.wmf]






                              x  =  9






Example A  :   An acute triangle has integer sides of 2, 7, and x.   The largest value of x






                        is __________.







         Solution  :   x  >  
[image: image49.wmf]  ;  x  >  
[image: image50.wmf]






                             X  =  7


121.

Which of the following is an extravagant number, 9, 10, or 11 ?






An extravagant number is one that has fewer digits than are in its prime factorization. 






(Examples  :   6, 8, 9, 12, 18, 20, 24, 28, 30, 36, 40, ,,,)






Frugal number is a number that has fewer digits than are in its prime factorization.






(125, 128, 243, 256, 343, 512, 625, 729, …)






Solution  :   9 = 3
[image: image51.wmf]  ;   Notice that the number 9 has one digit and its prime factorization







     consists of 2 digits (the base and the exponent).






Example A  :   Which of the following is an extravagant number 14, 25, or 30?  __________.







          Solution  :   30  =  2  x  3  x  5   :  Notice that 30 has 2 digits and its







          Prime factorization has 3 digits (2  x  3  x  5).







Equidigital number is an economical number that has the same number of digits as make






up its prime factorization.  (Example  :   1, 2, 3, 5, 7, 10, …)






Example A  :   Which of the following is an equidigital number, 6, 8, or 10?







          Solution  :   10  =  2(5)   ;   10 has 2 digits and its prime factorization also 







                              consists of 2 digits.






Economical number is a number that has no more digits in its prime factorization (including






Powers).






Example A  :   Which of the following is a frugal number, 100, 120, or 125?






                         Solution  :   125  =  5
[image: image52.wmf]  ;   125 has 3 digits  and  its prime factorization 






  
                              cvonsists of 2 digits.


146.

19
[image: image53.wmf]  -  18
[image: image54.wmf]  +  17
[image: image55.wmf]  -  16
[image: image56.wmf]  =  __________.






Solution  :   19  +  18  +  17  +  16  =  70






Example A  :   28
[image: image57.wmf]  -  26
[image: image58.wmf]  +  24
[image: image59.wmf]  -  22
[image: image60.wmf]  =  __________.







          Solution  :   2(28  +  26  +  24  +  22)  =  2(100)  =  200






Example B  :   30
[image: image61.wmf]  -  33
[image: image62.wmf]  +  36
[image: image63.wmf]  -  39
[image: image64.wmf]  =  __________.







          Solution  :   - 3(30  +  33  +  36  +  39)  =  - 3(138)  =    - 414






Example C  :   19
[image: image65.wmf]  -  20
[image: image66.wmf]  +  21
[image: image67.wmf]  -  22
[image: image68.wmf]  =  __________.







         Solution  :   - (19  +  20  +  21  +  22)  =  - 82




150.
2(cos30°)(cos30°)  -  1  =  __________.






Note  :  2cos
[image: image69.wmf]A  -  1  =  cos2A






Solution  : 2(cos30°)(cos30°)  -  1  =  cos[2(30°)]  =  cos60°  =  
[image: image70.wmf]

154.   
2sin15°sin75°  = __________.






Note  :  sin(u)sin(v)  =  
[image: image71.wmf][cos(u  -  v)  -  cos(u  +  v)]






Solution  :   2sin15°cos75°  =  2
[image: image72.wmf][cos(15°  -  75°)  -  cos(15°  +  75°)]







     =  cos(- 60°)  -  cos(90°)  =  
[image: image73.wmf]  -  0  =  
[image: image74.wmf]

161.

The sum of the first eight terms of the Fibonacci sequence 3, 4, 7, 11, 18, … is __________.






Note  :   
The sum of the first eight terms of the Fibonacci sequence a, b, a  +  b,  a  +   2b,  




                            2a  +  3b, … is equal to 5th term x 11 – first term.






Solution  :    18  x  11  -  3  =  198  -  3  =  195


162.

The sum of the first nine terms of the Fibonacci sequence 3, 5, 8, 13, 21, … is __________.






Given the Fibonacci sequence a, b,  a  +  b,  a  +  2b,  2a  +  3b, …the sum of the first nine terms is






Equal to 6th term x 11  -  (2nd term – 1st term).







Solution  :   The 6th term = 5th term  +  4th term  =  21  +  13  =  34





                             34  x  11  -  (5  -  3)  =  374  -  2  =  372


163.

The sum of the first ten terms of the Fibonacci sequence 3, 5, 8, 13, 21, 34 … is __________.






Given the Fibonacci sequence a, b,  a  +  b,  a  +  2b,  2a  +  3b, 3a  +  5b …the sum of the first nine

                        terms is qual to 7th term x 11.







Solution  :   The 7th term = 6th term  +  5th term  =  34  +  21  =  55





                             55  x  11  =  605



164.
The sum of the first eleven terms of the Fibonacci sequence 2, 4, 6, 10, 16, 26, … is





          __________.






Rule  :   Sum of the first 11 terms is equal to 8th term x 11  +  first term






Solution  :   7th term  =  16  +  26  =  42  ;  8th term  =  26  +  42  =  68






                    68  x  11  +  2  =  748  +  2  =  750


165.

The sum of the first twelve terms of the Fibonacci sequence 1, 2, 3, 5, 8, 13, 21, … is ________.






Sum of first 12 terms  =  9th term x  11  +  3rd term






Solution  :   8th term  =  21  +  13  =  34  ;  9th term  =  34  +  21  =  55






                    55  x  11  +  3  =  605  +  3  =  608


166.

If f(x)  =  3x  -  1, then f
[image: image75.wmf](2)  =  __________.






Solution  :   3x  -  1  =  2   ;   3x  =  3   ;   x  =  1






Example A  :   If  f(x)  =  2x  +  6, then f
[image: image76.wmf](2)  =  __________.







         Solution  :   2  =  2x  +  6   ;   2x  =  - 4  ;   x  =  - 2


167.

The 5th pentagonal number is __________.






Rule  :   
[image: image77.wmf]





Pentagonal numbers  {  1, 5, 12, 22, 35, 51, 70, …






Solution  :   
[image: image78.wmf]  =  
[image: image79.wmf]  =  5[7]  =  35


168.

The 6th hexagonal number is __________.






Rule  :   n(2n  -  1)






Hexagonal numbers  :   1, 6, 15, 28, 45, 






Solution  :   6[2(6)  -  1]  =  6[11]  =  66


169.

The 7th septagonal number is __________.






Septagonal (heptagonal numbers)   A polygonal number of the form n(5n  - 3)/2.   The first few






Are 1, 7, 18, 34, 55, 81, 112, …






Solution  :   7[5(7)  -  3)/2  =  7[35  -  3]/2  =  7[32]/2  =  7(16)  =  112  


170.

The 8th octagonal number is __________.






The nth octagonal number is n(3n  -  2).   The first few octagonal numbers are 1`, 8, 21, 40,






65, 96, 133, 176,…






Solution  :   8[3(8)  -   2)]  =  8[24  - 2]  =  8[22]  =  176


178.

The amplitude of f(x)  =  4cos3(x  +  1)  -  2  is __________.






Note  :
The amplitude of f(x)  =  AcosB(x  -  3)  +  C is  |A|.







Solution  :   |4|  =  4


179.

The phase shift of 6cos4(x  +  3)  -  2  is  __________.






Given  :  y  =  C  +  AcosB(x  -  D), the phase shift is D.






Solution  : The phase shift of 6cos4(x  +  3)  -  2  is  - 3.


180.

The period of f(x)  =  5cos
[image: image80.wmf](x  +  3π)  +  2  is kπ radians.   Find k.   __________.






If y  =  C  +  AcosB(x  -  D), then  
[image: image81.wmf] is the period.






Solution  :   
[image: image82.wmf]  =  4(2π)  =  8π   ;   If  kπ  =  8π, then k  =  8.


181.

The vertical displacement of y  =  5cos4(x  +  3)  -  2 is __________.






The vertical displacement of  y  =  C  +  AcosB(x  -  D)  is  C.






Solution  :   - 2






Example A  :   The vertical displacement of y  =  10  +  2cos3(x  +  π)  is __________.






                         Solutiuon  :   10






Example B  :   The vertical displacement of y  =  - 4  -  6cos10(x  -  2) is __________.






                        Solution  :   - 4

*193.


22
[image: image83.wmf]  x  33
[image: image84.wmf]  ÷  11
[image: image85.wmf]  =  __________.






Solution  :   
[image: image86.wmf]  =  
[image: image87.wmf]  =  2(2)(3)(3)(33)  =







     2(2)(3)(3)(3)(11)  =  108(11)  =  1188
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