Regents Exam Questions F.BF.A.2: Sequences 2
Page 4
www.jmap.org




Name: __________________________________



1
Which representation yields the same outcome as the sequence defined recursively below?

[image: image1.png]



	1)
	[image: image2.png]3,7,11,15,19,




	3)
	[image: image3.png]




	2)
	[image: image4.png]



	4)
	[image: image5.png]






2
A pattern of blocks is shown below.

[image: image6.png]



If the pattern of blocks continues, which formula(s) could be used to determine the number of blocks in the nth term?

	I
	II
	III

	[image: image7.png]



	[image: image8.png]



	[image: image9.png]





	1)
	I and II
	3)
	II and III

	2)
	I and III
	4)
	III, only



3
In 2014, the cost to mail a letter was 49¢ for up to one ounce.  Every additional ounce cost 21¢.  Which recursive function could be used to determine the cost of a 3-ounce letter, in cents?

	1)
	[image: image10.png]=+ 21




	3)
	[image: image11.png]




	2)
	[image: image12.png]a,

49, +21




	4)
	[image: image13.png]a,

2la, ) +49







4
At her job, Pat earns $25,000 the first year and receives a raise of $1000 each year.  The explicit formula for the nth term of this sequence is [image: image14.png]5,000 + (72— 131000




.  Which rule best represents the equivalent recursive formula?

	1)
	[image: image15.png]



	3)
	[image: image16.png]


, [image: image17.png]




	2)
	[image: image18.png]5,000 + 1000x





	4)
	[image: image19.png]


, [image: image20.png]






5
Savannah just got contact lenses.  Her doctor said she can wear them 2 hours the first day, and can then increase the length of time by 30 minutes each day.  If this pattern continues, which formula would not be appropriate to determine the length of time, in either minutes or hours, she could wear her contact lenses on the nth day?

	1)
	[image: image21.png]



	3)
	[image: image22.png]




	2)
	[image: image23.png]



	4)
	[image: image24.png]5+0.5n








6
The sequence [image: image25.png]o1



 can also be written as

	1)
	[image: image26.png]



	3)
	[image: image27.png]




	2)
	[image: image28.png]gerl





	4)
	[image: image29.png]gerl








7
Which function could be used to represent the sequence [image: image30.png]8,20,50,125,312.5,



, given that [image: image31.png]


?

	1)
	[image: image32.png]a,

@1+




	3)
	[image: image33.png]




	2)
	[image: image34.png]



	4)
	[image: image35.png]






8
A recursive formula for the sequence [image: image36.png]18,9,4.5,



 is

	1)
	[image: image37.png]



	3)
	[image: image38.png]




	2)
	[image: image39.png]



	4)
	[image: image40.png]g, = 18(2)""







9
A recursive formula for the sequence [image: image41.png]40,30,22.5,



 is

	1)
	[image: image42.png]



	3)
	[image: image43.png]




	2)
	[image: image44.png]



	4)
	[image: image45.png]
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A recursive formula for the sequence [image: image46.png]64,48, 36,



 is

	1)
	[image: image47.png]4(0.75)" !





	3)
	[image: image48.png]=64+ (n- 1)(-16)






	2)
	[image: image49.png]



	4)
	[image: image50.png]
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An initial investment of $5000 in an account earns 3.5% annual interest.  Which function correctly represents a recursive model of the investment after n years?

	1)
	[image: image51.png]A = 5000(0.035)"




	3)
	[image: image52.png]A = 5000(1.035)"





	2)
	[image: image53.png]2, = 5000





	4)
	[image: image54.png]2, = 5000
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The population of Jamesburg for the years 2010-2013, respectively, was reported as follows:

250,000   250,937   251,878   252,822

How can this sequence be recursively modeled?

	1)
	[image: image55.png]j, = 250,000(1.00375)" "




	3)
	[image: image56.png]j1 = 250,000
o = 100375, _,





	2)
	[image: image57.png]j, = 250,000+ 937"




	4)
	[image: image58.png]j1 = 250,000

Ju=dyo1 + 937
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In 2010, the population of New York State was approximately 19,378,000 with an annual growth rate of 1.5%.  Assuming the growth rate is maintained for a large number of years, which equation can be used to predict the population of New York State t years after 2010?

	1)
	[image: image59.png]9,378,000(1.5)"





	3)
	[image: image60.png]9,378,000(1.015) "






	2)
	[image: image61.png]Py = 19,378,000
,

9,375,000+ 1.015P,_,




	4)
	[image: image62.png]Py = 19,378,000
,

0158,
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Jack started a new fitness program.  The first day he did 10 push-ups.  The program required him to increase the number of push-ups each day by doing 9 less than twice the number from the previous day.  Which recursive formula correctly models Jack’s new program, where n is the number of days and [image: image63.png]


 is the number of push-ups on the nth day?

	1)
	[image: image64.png]



	3)
	[image: image65.png]2) =10

(n—1)- 9






	2)
	[image: image66.png]



	4)
	[image: image67.png]
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A father makes a deal with his son regarding his weekly allowance.  The first year, he agrees to pay his son a weekly allowance of $10.  Every subsequent year, the allowance is recalculated by doubling the previous year's weekly allowance and then subtracting 8.  Which recursive formula could be used to calculate the son's weekly allowance in future years?

	1)
	[image: image68.png]



	3)
	[image: image69.png]




	2)
	[image: image70.png]



	4)
	[image: image71.png]
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The average depreciation rate of a new boat is approximately 8% per year.  If a new boat is purchased at a price of $75,000, which model is a recursive formula representing the value of the boat n years after it was purchased?

	1)
	[image: image72.png]5,000(0.08)*





	3)
	[image: image73.png]5,000(1.08)






	2)
	[image: image74.png]



	4)
	[image: image75.png]2, = 75,000

92(a,

)
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After Roger’s surgery, his doctor administered pain medication in the following amounts in milligrams over four days.

	Day (n)
	1
	2
	3
	4

	Dosage (m)
	2000
	1680
	1411.2
	1185.4


How can this sequence best be modeled recursively?

	1)
	[image: image76.png]my = 2000
- 320





	3)
	[image: image77.png]my = 2000

0.54)m,_,





	2)
	[image: image78.png]000(0.84)* !





	4)
	[image: image79.png]000(0.84)* !
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A tree farm initially has 150 trees.  Each year, 20% of the trees are cut down and 80 seedlings are planted.  Which recursive formula models the number of trees, [image: image80.png]


, after n years?

	1)
	[image: image81.png]2y = 150





	3)
	[image: image82.png]50(0.2)" + 80






	2)
	[image: image83.png]2y = 150





	4)
	[image: image84.png]50(0.8)" + 80
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The Rickerts decided to set up an account for their daughter to pay for her college education.  The day their daughter was born, they deposited $1000 in an account that pays 1.8% compounded annually.  Beginning with her first birthday, they deposit an additional $750 into the account on each of her birthdays.  Which expression correctly represents the amount of money in the account n years after their daughter was born?

	1)
	[image: image85.png]000(1.018)" + 750





	3)
	[image: image86.png]2, = 1000
-1 (1.018)+ 750






	2)
	[image: image87.png]000(1.018)" + 7507





	4)
	[image: image88.png]2, = 1000
-1 (1.018) + 7507
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The formula below can be used to model which scenario?

[image: image89.png]7) = 3000

o1




	1)
	The first row of a stadium has 3000 seats, and each row thereafter has 80 more seats than the row in front of it.
	3)
	A bank account starts with a deposit of $3000, and each year it grows by 80%.

	2)
	The last row of a stadium has 3000 seats, and each row before it has 80 fewer seats than the row behind it.
	4)
	The initial value of a specialty toy is $3000, and its value each of the following years is 20% less.
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Write a recursive formula, [image: image90.png]


, to describe the sequence graphed below.

[image: image91.png]100-

(4,108)

(.4)

}(2.12)

(3,36)
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Write a recursive formula for the sequence [image: image92.png]6,9,13.5,20.25,





23
Write a recursive formula for the sequence [image: image93.png]8,20,50,125,312.5,





24
Write a recursive formula for the sequence [image: image94.png]189,63,21,7,





25
While experimenting with her calculator, Candy creates the sequence 4, 9, 19, 39, 79, ....  Write a recursive formula for Candy's sequence.  Determine the eighth term in Candy's sequence.

26
The explicit formula [image: image95.png]6+ 6




 represents the number of seats in each row in a movie theater, where n represents the row number.  Rewrite this formula in recursive form.

27
The population, in millions of people, of the United States can be represented by the recursive formula below, where [image: image96.png]


 represents the population in 1910 and n represents the number of years since 1910. 

[image: image97.png]2y =922
0150,

o1




Identify the percentage of the annual rate of growth from the equation [image: image98.png]015,

o1



.  Write an exponential function, P, where [image: image99.png]


 represents the United States population in millions of people, and t is the number of years since 1910.  According to this model, determine algebraically the number of years it takes for the population of the United States to be approximately 300 million people.  Round your answer to the nearest year.

28
Write an explicit formula for [image: image100.png]


, the nth term of the recursively defined sequence below.

[image: image101.png]2y =x+1

(@)





For what values of x would [image: image102.png]


 when [image: image103.png]ol



?

29
Elaina has decided to run the Buffalo half-marathon in May.  She researched training plans on the Internet and is looking at two possible plans: Jillian’s 12-week plan and Josh’s 14-week plan.  The number of miles run per week for each plan is plotted below.

[image: image104.png]x Josh's Plan
 Jillan's Plan







Which one of the plans follows an arithmetic pattern?  Explain how you arrived at your answer.  Write a recursive definition to represent the number of miles run each week for the duration of the plan you chose.  Jillian’s plan has an alternative if Elaina wanted to train instead for a full 26-mile marathon.  Week one would start at 13 miles and follow the same pattern for the half-marathon, but it would continue for 14 weeks.  Write an explicit formula, in simplest form, to represent the number of miles run each week for the full-marathon training plan.


1
ANS:
2

[image: image105.png]



REF:
012321ai

2
ANS:
3
REF:
061522ai

3
ANS:
1
REF:
011708ai

4
ANS:
3
REF:
011824aii

5
ANS:
4

[image: image106.png]



REF:
011916aii

6
ANS:
3
REF:
081618aii

7
ANS:
2
REF:
011919ai

8
ANS:
1

(2) is not recursive
REF:
081608aii

9
ANS:
4

(1) and (3) are not recursive
REF:
012013aii

10
ANS:
4

1) is a correct formula, but not recursive
REF:
082216aii

11
ANS:
4
REF:
062412aii

12
ANS:
3
REF:
061623aii

13
ANS:
4
REF:
081624aii

14
ANS:
1
REF:
082319ai

15
ANS:
3
REF:
062321ai

16
ANS:
4
REF:
081810aii

17
ANS:
3
REF:
081909aii

18
ANS:
2
REF:
012321aii

19
ANS:
3
REF:
081724aii

20
ANS:
4

The scenario represents a decreasing geometric sequence with a common ratio of 0.80.
REF:
061610aii

21
ANS:


[image: image107.png]o1




REF:
081931aii

22
ANS:


[image: image108.png]


  [image: image109.png]o1




REF:
061931aii

23
ANS:


[image: image110.png]20

25



  [image: image111.png]o1




REF:
012531aii

24
ANS:


[image: image112.png]


  [image: image113.png]



REF:
062329aii

25
ANS:


[image: image114.png]2a,_y +1



  [image: image115.png]



REF:
081729aii

26
ANS:


[image: image116.png]



REF:
012430aii

27
ANS:


1.5%;  [image: image117.png]P(f) = 92.2(1.015)°



;  [image: image118.png]300

573 - (L019)

Iog ;ZDZ Flog(1.015)
300

Less
Tog(1.013) ~

1879




REF:
062237aii

28
ANS:


[image: image119.png]*x+ 1)




  [image: image120.png]


  [image: image121.png]



REF:
spr1511aii

29
ANS:


Jillian’s plan, because distance increases by one mile each week.  [image: image122.png]


  [image: image123.png]



REF:
011734aii
