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For the next seven questions, consider the following Microsoft Office documentation to a built-in
function in Excel that you have not seen as part of CS 105:

LARGE

Returns the k-th largest value in a data set. You can use this function to select a value based on
its relative standing. For example, you can use LARGE to return the highest, runner-up, or third-
place score.

Syntax
LARGE (array, k)

large is the array or range of data for which you want to determine the k-th largest value.
k is the position (from the largest) in the array or cell range of data to return.

Examples:
e A B
1 Data Data
2 3 4
3 5 2
4 3 4
5 5 6
6 4 7
Formula: =LARGE (A2:B6, 3) Result: 5

Explanation: 5 is the 3 largest number in A2:B6 (7, 6,5, 4, 4, 4, 3, 3, 2)

Formula: =LARGE (A2:B6, 7) Result: 4
Explanation: 4 is the 70 largest number in A2:B6 (7, 6, 5,5, 4,4, 4, 3, 3, 2)

1. Using the data in the example above, what is the value of =LARGE (A2:26, 3)?
3

moow>

4
5
6
7

2. Using the data in the example above, what is the value of =LARGE (B2:B6, 3)7?
A. 3

moow
~No o b~

3. Using the data in the example above, what answer choice does not return the same value
as all of the other answer choices?

=LARGE (A2:B3, 2)

=LARGE (A2:B4, 3)

=LARGE (A2:B5, 4)

=LARGE (A2:B6, 4)

=LARGE (A2:B6, 5)

moow»
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One source of data that CS 105 has used significantly is Olympic data. Specifically, we looked
at a visualization of medals from the Men’s 100m Sprint. Consider the following spreadsheet of
that data that includes the final results of every Men’s 100m Sprint:

e a B c D E F

1 | Year Medal Athlete Nation Time (s)

2 | 2012 Gold Usain Bolt Jamaica 9.63
3 | 2012 Silver Yohan Blake Jamaica 9.75
4 | 2012 Bronze | Justin Gatlin United States 9.79
5 | 2012 -- Tyson Gay United States 9.80
6 | 2012 -- Ryan Bailey United States 9.88
10 | 2008 Gold Usain Bolt Jamaica 9.69
11 | 2008 Silver Richard Thompson | Trinidad and Tobago 9.89

4. Thinking about the LARGE function from the previous page, what would be the value of
=LARGE (E:E, 1)7?
A. The fastest time (9.63 seconds)
B. The slowest time (999.99 seconds, not shown)
C. Another time that is neither the slowest nor the fastest

Suppose we want to find the athlete that finished fifth (5") in 2004. In order to do this, we will
create a formula in F2 that will be copied down to all of the other rows in Column F. This
formula must return the race time for all athletes who raced in 2004 and O for all other athletes.
Consider the following formula for F2 when answering the next three questions:

=IF( Part 1 , Part 2 , 0)

5. What statement should be placed in Part 1 in the above formula?
A2=2004

A2=E2

Year=2004

2004=E2

YEAR (2004)

moow»

6. What statement should be placed in Part 2 in the above formula?
A2
B2
c2
D2
E2

moowy

7. Do any cells need to be locked (by using dollar signs, $) in the previous two questions if 2
is copied and pasted down to the rest of the cells in Column F?
A. Yes, some cells must be locked
B. No, there is no need to lock any cells
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Continuing with the Men’s 100m Sprint dataset, our datasheet now has a completed Column G
as shown below. The same sheet has also been scrolled only to focus on data around 2004:

A B c D E F

1 _ _ Time (s)
Year | Medal | Athlete Nation Time (s) 2004 Only
17 2008 | -- Darvis Patton United States 10.03 0
18 2004 | Gold Justin Gatlin United States 9.85 9.85
19 | 2004 | Silver | Francis Obikwelu Portugal 9.86 9.86
20 | 2004 | Bronze | Maurice Greene United States 9.87 9.87
21 2004 | -- Shawn Crawford United States 9.89 9.89
22 2004 | -- Asafa Powell Jamaica 9.94 9.94
23 2004 | -- Kim Collins Saint Kitts and Nevis 10.00 10.00
24 2004 | -- Obadele Thompson | Barbados 10.01 10.01
25 2004 | -- Aziz Zakari Ghana 999.99 999.99
26 | 2000 | Gold Maurice Greene United States 9.87 0

8. Which formula returns the time of the athlete that finished fifth (5™) in 2004? (You should

consider the Gold medalist the 1* place finisher, Silver 2" and so forth.)

moow>

=LARGE (F:
=LARGE (F:
=LARGE (F:
=LARGE (F:
=LARGE (F:

F, 1)
F, 2)
F, 3)
F, 4)
F, 5)

9. Suppose the answer to your previous question was placed into 2. Which formula finds the
name of the athlete that finished 5" in 2004?
=VLOOKUP (G2, A:F, 6, TRUE)

A.
B.
C.
D.

=VLOOKUP (G2, A:F, 6, FALSE)
=INDEX (C:C, MATCH(G2, F:F, 0),
=INDEX (F:F, MATCH(G2, C:C, 0),

1)
1)

10. Which formula correctly returns the number of Gold medalists in the Men’s 100m Sprint from
the United States, across all years?

oo w>

FR1.
(15pts)

=COUNTIFS (B:B,
=COUNTIFS (A:F, 2,
=SUMIFS (B:B, B:B,
=SUMIFS (1, B:B,

“Gold”, D:D, "United States")
“Gold”, 4, "United States")
“Gold”, D:D, "United States")

“Gold”, D:D, "United States")

year specified in H2 than the gold medal athlete was four years prior.

Suppose the user enters a year that a Summer Olympic Games occurred inside of cell
H2. Write a formula that determines how much faster the gold medal athlete was in the

For example, if H2 contains 2004 the result would be 0.02 since Justin Gatlin (Row 18,
9.85s) was 0.02 seconds faster than Maurice Greene (Row 26, 9.87s). If the gold medal

athlete four years prior was faster the result should be a negative number.
...answer this question on your free response answer sheet as question FR1.
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When you graduate from the University of lllinois, you can graduate with an honors distinction
by fulfiling some college-specific requirements and earning a certain GPA. The following
spreadsheet shows these GPA requirements:

A B o] D E
1 GPA (Min) GPA (Max) Honors Type (Latin) English Translation
2 3 3.499 Cum Laude With Honors
3 3.5 3.749 Magma Cum Laude With High Honors
4 3.75 4.0 Summa Cum Laude With Highest Honors
Sheet Name: [ Requirements | Students *

11. When entered into cell E2, which formula displays “Summa Cum Laude”?
=VLOOKUP (3.7, A2:C4, 2, TRUE)
=VLOOKUP (3.8, A2:C4, 2, TRUE)
=VLOOKUP (3.7, A2:C4, 3, TRUE)
=VLOOKUP (3.8, A2:C4, 3, TRUE)

oW

12. When entered into cell E3, which formula displays “Cum Laude”?
=INDEX (2.9, MATCH(C:C, A:A, 1), 1)
=INDEX (3.1, MATCH(C:C, A:A, 1), 3)
=INDEX (3.1, MATCH(A:C, A:A, 1), 3)
=INDEX (C:C, MATCH(3.1, A:A, 1), 1)
=INDEX (A:C, MATCH(2.9, A:A, 1), 3)

moow>

13. What is the result of the formula:
=INDEX (A:E, COUNTIFS(A:E, ">3.7"), MATCH("With Honors", D:D, 0))

A 3
3.499
3.5
3.749
3.75

moow

Now, consider a new sheet, students, of students and GPAs within the same file:

[ | a B c D E
1 Student GPA Honor Qualification
2  Alice 3.2
3 Bob 2.7
4 | Charlie 3.74

Sheet Name: | Requirements | Students JE I ]

FR2. Write a formula that can be placed in students!c2 that can be copied and pasted down

(15rt) jn ¢3 and c4 that displays the Honors Type (Latin) for which the student qualifies if they
qualify for one. If the student does not quality for any honors, the cell should display
“Does not qualify”.

Your formula must reference the data on the Requirements sheet in order to determine

the correct qualifications (as they may change at a later data).
...answer this question on your free response answer sheet as question FR2.
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Consider the following spreadsheet of historical weather data in Champaign-Urbana:

] a B c D E
1 Month Avg. High Avg. Low Precipitation
12  Nov. 2014 43.9 24.9 2.42
13  Oct. 2014 63.3 44.0 4.96
14  Sept. 2014 75.9 53.2 3.44

14. Which formula returns the month with the most precipitation occurring in the dataset?

A. =VLOOKUP (MAX(D:D), A:D, 1, FALSE)
B. =VLOOKUP (MAX(D:D), A:D, 2, FALSE)
C. =VLOOKUP (MAX(D:D), A:D, 3, FALSE)
D. =VLOOKUP (MAX(D:D), A:D, 4, FALSE)
E. None of the above

15. Which formula returns the total number of months in the dataset?
A. =COUNT (B:B)
B. =suM(B:B)
C. =AVERAGE (B:B)
D. =TOTAL (B:B)
E. =ISNUMERIC (B:B)

Consider the following spreadsheet for the next two questions:

[ ] a B c D E
1 Day Weather Temp. Play Tennis? Go Running?
2 | Monday Sunny High
3 | Tuesday Windy High
4 | Wednesday Raining Medium
5 | Thursday Sunny Low
6 | Friday Sunny Medium

For the next two questions, consider the following answers:
Monday

Monday and Friday

Monday and Tuesday

Thursday and Friday

Monday, Thursday, and Friday

moow>»

16. Suppose the formula =IF(B2 = "Sunny", IF(C2<>"Low", "Yes", "No"), "No") is
entered into b2 and then the cell is copied and pasted to p3:p6. On what days does
Column D report "Yes"?

17. Suppose the formula =IF(B2 <> "Raining", IF(C2="High", "No", "Yes"), "No") is
entered into E2 and then the cell is copied and pasted to E3:E6. On what days does
Column E report "Yes"?
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Consider the following Excel spreadsheet:

] a B c D E F
1 Coffee House Rating 1 | Rating 2 | Rating 3 | Average | Comment
2 ERC: Union 4.9 3.1 1.5
3 ERC: Library 4.1 4.2 3.1
4 ERC: Daniel St. 4.0 4.7 3.4
5 ERC: Goodwin St. 3.7 4.9 3.5
6 ERC: BIF 3.2 3.7 3.8
7 Starbucks: Bookstore 2.9 3.9 3.9
8 Starbucks: Green St. 2.9 4.1 4.1
9 Bevande (Siebel) 1.7 1.0 4.4

18. What is the value of the formula; =INDEX (A2:A9, COUNTIF (A:A, "ERC*"))
A O
B. 5
C. 6
D. AA
E. ERC: BIF

19. To ensure that you get a correct result, which is the only column that can be used to find the
lookup_value in VLOOKUP when the range lookup iS TRUE?

moow>»

Column A
Column B
Column C
Column D
Column E

20. Suppose we want to calculate an average rating in Column E that includes only the two
lowest ratings for each coffee house. Which formula, typed into E2 and then copied and
pasted into E3:E9, would calculate this average correctly?

>

=AVERAGE (B2 :D2)

B. =AVERAGE (MAX (B2:D2), MIN(B2:D2))
C.
D
E

=AVERAGE ( IF(B2<B2, B2, C2), IF(C2<D2, C2, D2) )

. =AVERAGE ( IF(B2<C2, B2, C2), IF(B2<D2, B2, D2) )
. =(SUM(B2:D2) - MAX(B2:D2)) / 2

21. Which formula, when typed in cell F2 and copied and pasted into F3:F9, displays “Highest
Rated” in the cell if and only if the average rating calculated in column E is the highest
average rating among all of the coffee houses listed.

moow>

=MAX (E:E, "Highest Rated")

=IF (E2=MAX (E:E), "Highest Rated", "")

=VLOOKUP (MAX (D:D), D:E, 1, FALSE)

=INDEX (D:D, MATCH(MAX(D:D), D:D, 1), 0)

=IF (VLOOKUP (MAX (D:D), D:E, 1, FALSE)=MAX(D:D), "Highest Rated", "")
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In various athletics events that contain a subjective assessment of performance (such as diving,
gymnastics, and others), a multi-judge panel is used and the lowest and highest scores are
dropped. For example, consider an event where five judges judged a performance:

[ ] .\ B C D E F G H I J K
1 Judges Adj. Final
2 Performer #1 | #2 | #3 | #4 | #5 | High | Low | Average | DD Score
3 Alice 84 82858183 4.5
4 Bob 79 84/6.1[81]|9.2 4.0
5 Charlie 6.2 64 63|69]6.8 5.5
6 Eve 6.6 79546873 5.0

22. Which formula can be used in &3 to calculate the highest judge score for the performer?
=SUM (B3:F3)

=COUNT (B3:F3)

=AVERAGE (B3:F3)

=MAX (B3:F3)

=MIN (B3:F3)

moow»

23. Which formula can be used to in 3 to calculate the lowest judge score for the performer?
=SUM (B3:F3)

=COUNT (B3:F3)

=AVERAGE (B3:F3)

=MAX (B3:F3)

=MIN (B3:F3)

moowy

24. Which formula can be used in 13 to calculate the “Adjusted Average”, the average of all
scores after the highest and lowest scores are dropped?
A. =AVERAGE (B3:F3)
B. =AVERAGE (B3:F3) - G3 - H3
C. =AVERAGE (B3:F3) - (G3 + H3) / 2
D. =AVERAGE (B3:H3) - AVERAGE (G3 + H3)
E. =(SUM(B3:F3) - SUM(G3 + H3)) / 3

25. The “Final Score” (Column K) is calculated by taking the “Adjusted Average” and multiplying
that score by the Degree of Difficulty (DD, shown in Column J). Which formula(s) can be
used in K3, and can be copied and pasted into K4 : K6, to calculate the “Final Score”?

=I3 * J3

=$I3 * $J3

=$I$3 * $J$3

(A) and (B) are both correct

(A), (B), and (C) are all correct

moowp

26. With the setup of the spreadsheet above, is it possible to use vLookup to find the name of
the performer with the highest final score?
A. Yes, VLOOKUP can be used
B. No, itis not possible to use VLOOKUP
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Suppose you were analyzing a commercial loan for a new building “The CS105 Tower”. As part
of the loan, we are concerned about the ability for CS 105 to make the payment on the loan. In
banking terms, we describe this as the Debt-Service Coverage Ratio or DSCR. The DSCR can
be calculated with the following formula:

DSCR = (Net Operating Income) / (Debt Services)

Suppose the debt services cost is fixed at $10,000 /month. To determine the net operating
income, we will create an Excel model of the tenants inside of CSTower.

] a B c D E

1 | TenantID | Monthly Rent | Creditworthiness | Risk Predicted Cashflow
2 AC-9803 $ 4,000.00 72.5

3 FE-9383 $ 2,000.00 87.1

4 | GH-398 $ 3,000.00 71.5

5 | OF-5083 $ 5,000.00 64.9

6 RH-8390 $ 1,000.00 99.2

7 DSCR:

27. In Column D, we want to calculate a given tenant’s risk of not paying rent (due to negligence
or due to moving out). To calculate this, we consider the risk to be a percentage defined by
the following formula:

Risk = 100 - Credllévgorthlness +10%

Which formula can be placed into p2 that calculates the formula defined above?
A. =100-C2/100+10
B. =(100-C2)/100+10
C. =100-C2/100+0.10
D. =(100-C2)/100+0.10

28. In Column E, we want to model the predicted cashflow of each tenant. To create this model,
we will assume the tenant pays rent only if a random number is greater than the calculated
risk (eg: if the risk is 20%, any number in the range (20%, 100%)] results in the tenant paying
rent in our model). Which formula correctly implements this model in Excel?

=IF( RAND() > D2, 0, B2 )

=IF( RAND() > D2 * 100, 0, B2 )

=IF( RAND() > D2, B2, 0 )

=IF( RAND() > D2 * 100, B2, 0 )

oowp

FR3. Write the formula that can be placed in 7 to calculate the DSCR based on the predicted
(15prts) - cashflow.

In writing your formula, you should assume that p2:pé and E2:Eé6 have all been
calculated for you and are calculated corrected. The description of a DSCR is given at
the top of this page.

...answer this question on your free response answer sheet as question FR3.
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After completing the model on the previous page, we used Excel to run it 25 times and recorded
the DSCR for each run of the model. That record is organized into the following spreadsheet:

[ ] a B c D E
1 1.5 0.7 0.8 0.9 0.3
2 0.4 0.8 1.5 13 1.2
3 0.8 1.0 1.0 1.5 1.5
4 0.6 0.8 1.2 0.5 1.2
5 1.3 0.9 15 0.7 0.6

29. A DSCR of 1.0 or higher indicates that the property brought in enough money in income in
order to fully pay the monthly debt payments. How many times did this occur in our data?

=SUM (A:E)

=COUNT (A:E)

=AVERAGE (A:E)

=COUNTIFS (A:E, ">=1.0")

=SUMIFS (A:E, ">=1.0")

moow

30. Suppose we only want to make the loan if our model indicates that the average DSCR is
greater than 1.05. What formula correctly prints out “Make the loan” or “Do not make the
loan” based on the model results?

A. =IF(SUM(A:E) <= 1.05, "Make the loan", "Do not make the loan")
B. =IF (AVERAGE (A:E) <= 1.05, "Make the loan", "Do not make the loan")
C. =IF(SUM(A:E) <= 1.05, "Do not make the loan", "Make the loan")
D. =IF (AVERAGE (A:E) <= 1.05, "Do not make the loan", "Make the loan")

31. Suppose we only want to make the loan if our model indicates that the average DSCR is
greater than 1.05 and that at least 70% of the months have a DSCR above 1.0. What
formula correctly prints out “Yes” when the loan should be made and “No” otherwise?

A. =IF(AVERAGE (A:E) > 1.05,
IF( COUNTIFS (A:E, ">" & 1) >= COUNT(A:E) * 0.7, "No", "Yes" ),
"No")

B. =IF(AVERAGE (A:E) > 1.05,
IF( COUNTIFS(A:E, ">" & 1) >
llYesll)

COUNT (A:E) * 0.7, "No", "Yes" ),

C. =IF(AVERAGE (A:E) > 1.05,
IF( COUNTIFS(A:E, ">" & 1) >
llNoll)

COUNT (A:E) * 0.7, "Yes", "No" ),

D. =IF(AVERAGE (A:E) > 1.05,
IF( COUNTIFS(A:E, ">" & 1) >
"Yes")

COUNT (A:E) * 0.7, "Yes", "No" ),

E. =IF(AVERAGE (A:E) > 1.05,
"Yes",
IF( COUNTIFS(A:E, ">" & 1) >

COUNT (A:E) * 0.7, "Yes", "No" )
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