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Laboratory work 2 

Formulas and functions 

Objective: obtain basic skills in creation formulas and using functions of 

Microsoft Excel. 

1. How to perform the laboratory work 

1. Formulas and functions 

 A formula is an expression which calculates the value of a cell. Functions are 

predefined formulas and are already available in Excel. 

For example, cell A3 below contains a formula which adds the value of cell A2 to 

the value of cell A1. 

 

For example, cell A3 below contains the SUM function which calculates the sum 

of the range A1:A2. 

 

Enter a Formula 

To enter a formula, execute the following steps. 

1. Select a cell. 

2. To let Excel know that you want to enter a formula, type an equal sign (=). 

3. For example, type the formula A1+A2. 
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Tip: instead of typing A1 and A2, simply select cell A1 and cell A2. 

4. Change the value of cell A1 to 3. 

 

Excel automatically recalculates the value of cell A3. This is one of Excel's most 

powerful features! 

Edit a Formula 

When you select a cell, Excel shows the value or formula of the cell in the formula 

bar. 

 

1. To edit a formula, click in the formula bar and change the formula. 

 

2. Press Enter. 
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Operator Precedence 

Excel uses a default order in which calculations occur. If a part of the formula is in 

parentheses, that part will be calculated first. It then performs multiplication or 

division calculations. Once this is complete, Excel will add and subtract the 

remainder of your formula. See the example below. 

 

First, Excel performs multiplication (A1 * A2). Next, Excel adds the value of cell 

A3 to this result. 

Another example, 

 

First, Excel calculates the part in parentheses (A2+A3). Next, it multiplies this 

result by the value of cell A1. 

Copy/Paste a Formula 

When you copy a formula, Excel automatically adjusts the cell references for each 

new cell the formula is copied to. To understand this, execute the following steps. 

1. Enter the formula shown below into cell A4. 
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2a. Select cell A4, right click, and then click Copy (or press CTRL + c)... 

 

...next, select cell B4, right click, and then click Paste under 'Paste Options:' (or 

press CTRL + v). 

 

2b. You can also drag the formula to cell B4. Select cell A4, click on the lower 

right corner of cell A4 and drag it across to cell B4. This is much easier and gives 

the exact same result! 

 

Result. The formula in cell B4 references the values in column B. 
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Insert a Function 

Every function has the same structure. For example, SUM(A1:A4). The name of 

this function is SUM (СУММ). The part between the brackets (arguments) means 

we give Excel the range A1:A4 as input. This function adds the values in cells A1, 

A2, A3 and A4. It's not easy to remember which function and which arguments to 

use for each task. Fortunately, the Insert Function feature in Excel helps you with 

this. 

To insert a function, execute the following steps. 

1. Select a cell. 

2. Click the Insert Function button. 

 

The 'Insert Function' dialog box appears. 

3. Search for a function or select a function from a category. For example, choose 

COUNTIF (СЧЕТЕСЛИ) from the Statistical category. 

 

4. Click OK. 

The 'Function Arguments' dialog box appears. 
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5. Click in the Range box and select the range A1:C2. 

6. Click in the Criteria box and type >5. 

7. Click OK. 

 

Result. Excel counts the number of cells that are higher than 5. 

 

Note: instead of using the Insert Function feature, simply type 

=COUNTIF(A1:C2,">5"). When you arrive at: =COUNTIF( instead of typing 

A1:C2, simply select the range A1:C2. 

II. Nested functions (Вложенные функции) 

A function used in the same cell with another function is called a nested function. 

When functions are combined, Google Sheets will calculate the innermost function 

first. The nested function is contained in parentheses and is used as one of the 

components of the surrounding function. 

For example, let's say you want to calculate the absolute value of a sum of several 

numbers in the cell range A1:A7. To calculate the sum of these numbers, you 

would enter '=SUM(A1:A7)' into a cell. 

To calculate the absolute value of this sum, you need to nest the sum formula 

within absolute value formula. To calculate both formulas in a single cell, enter 

'=ABS(SUM(A1:A7))' into the cell. Note that the =SUM() function is performed 

first and is used as a component in the =ABS() function. 
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2. Tasks to Perform 

1. Open Microsoft Excel. 

2. Open your workbook. 

3. Go to Worksheet Lab 3. 

4. Task 1 - Simple Arithmetic 

a. Enter a formula to add together the contents of 

cells B3 and B4. Place the result in B6. 

b. Enter a formula to subtract the contents of cells 

B4 from B3. Place the result in cell B7. 

c. Enter a formula to multiply the contents of cell B3 

by B4. Place the result in cell B8. 

d. Enter a formula to divide the contents of cell B3 

by B4. Place the result in B9. 

5. Task 2 - Using Formula 

There are 20 female and 30 male students in each of 10 groups. How many 

students are there? 

 There are 23 black pens, 46 blue pens, and 11 pencils to be shared among 10 

students. How many writing implements would each student get? 

 100 sandwiches were delivered for a lunch buffet, 30 were eaten by the 

helpers before the delegates (6 from Kiev, 12 from Donetsk, and 17 from 

Sumy) arrive. How many sandwiches would each delegate have? 

 Train tickets are only available if you purchase them 45 days in advance. If 

you want to travel on 7 March, how many days do you have to buy your 

tickets? 

 Your informatics exam is the 5 June. How many weeks do you have to 

prepare for it? 

6. Task 3 - Count the values of expressions. 

Take x equal your number in the grade book, a – your birthday and count the 

values of expressions, b – today’s date, n – today’s week day number, m – 

your mother’s birthday. 

a. 
22 3 6

1 sin( 1)x xy e x     

b. 
5

2

2 cos (ln( )).
1

xe
y x

x



 
 

 

http://technet.microsoft.com/en-us/library/dn521022.aspx


10 

 

c. 
2 3

3 cos sin .x xan
y ax e

x

      

d. 4 cos( 5) cos( ) ln .a x bn
y e x x x a

mx

      

e. 
2

3
2

5 ln .
5

x a x x
y e x a

a

  
     

f. 6

2
ln .

5 sin2

x x
y xtgx

a a

 
   

 
 

g. 
2 4

7

cos
2 .

3

x a a x
y e x

x

   


 

h. 
 8

coscos 4 sin
.

cos 3a x

x xa bx x
y

e bx x a x


  

  
 

7. Save workbook. 

8. Close workbook. 

9. Close Excel. 

3. Checklist 

1. How to enter a formula into a worksheet? 

2. How to enter a function into a worksheet? 

3. What are the differences between a function and formula? 

4. How to copy formulas? 

5. What are the nested functions? 

6. How to use the nested functions? 

7. What function will be performed first in formula SUM(ABS(A2:A10). 

8. What function have to use to count the square root? 

9. What function have to use to count the natural logarithm? 
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Laboratory work 3 

Formulas and functions (continuation) 

Objective: obtain basic skills in using functions to count and sum in Microsoft 

Excel. 

1. How to perform the laboratory work 

І. Count and Sum Functions 

The most used functions in Excel are the functions that count and sum. You can 

count and sum based on one criteria or multiple criteria. 

COUNT (СЧЕТ) 

To count the number of cells that contain numbers, use the COUNT function. 

 

COUNTIF (СЧЕТЕСЛИ) 

To count cells based on one criteria (for example, higher than 9), use the following 

COUNTIF function. 

 

COUNTIFS (СЧЕТЕСЛИМН) 

To count cells based on multiple criteria (for example, green and higher than 9), 

use the following COUNTIFS function. 
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SUM (СУММ) 

To sum a range of cells, use the SUM function. 

 

SUMIF (СУММЕСЛИ) 

To sum cells based on one criteria (for example, higher than 9), use the following 

SUMIF function (two arguments). 

 

To sum cells based on one criteria (for example, green), use the following SUMIF 

function (three arguments, last argument is the range to sum). 
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SUMIFS (СУММЕСЛИМН) 

To sum cells based on multiple criteria (for example, blue and green), use the 

following SUMIFS function (first argument is the range to sum). 

 

General note: in a similar way, you can use the AVERAGEIF and AVERAGEIFS 

function to average cells based on one or multiple criteria. 

II Examples 

COUNTIF 

To count cells based on one criteria (for example, higher than 9), use the following 

COUNTIF function. 
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COUNTIFS 

To count cells based on multiple criteria (for example, green and higher than 9), 

use the following COUNTIFS function. 

 

SUM 

To sum a range of cells, use the SUM function. 

 

SUMIF 

To sum cells based on one criteria (for example, higher than 9), use the following 

SUMIF function (two arguments). 
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To sum cells based on one criteria (for example, green), use the following SUMIF 

function (three arguments, last argument is the range to sum). 

 

SUMIFS 

To sum cells based on multiple criteria (for example, blue and green), use the 

following SUMIFS function (first argument is the range to sum). 

 

General note: in a similar way, you can use the AVERAGEIF and AVERAGEIFS 

function to average cells based on one or multiple criteria. 

 

2. Tasks to Perform 

1. Open Microsoft Excel. 

2. Open your workbook. 

3. Create a new worksheet. 

4. Fill the table with orders and transport information.  

Order 

no. 
Date Driver's name Item 

Number 

of items 
Transport Destination 

100001 01.02.2014 Ivan Petrenko TV 25 truck 4 Kharkiv 

100002 01.02.2014 Sergiy washing 30 truck 3 Kyiv 

http://technet.microsoft.com/en-us/library/dn521022.aspx


16 

 

Nikanorov machine 

100003 02.02.2014 Igor Pylypenko 

washing 

machine 15 truck 3 Donetsk 

100004 03.02.2014 

Sergiy 

Nikanorov TV 32 truck 4 Kyiv 

100005 03.02.2014 

Leonid 

Kuzmuk refrigerator 25 truck 3 Kharkiv 

100006 03.02.2014 Igor Pylypenko 

washing 

machine 18 truck 1 Sumy 

100007 03.02.2014 Ivan Petrenko refrigerator 15 truck 2 Donetsk 

100008 04.02.2014 Igor Pylypenko refrigerator 25 truck 3 Sumy 

100009 04.02.2014 

Sergiy 

Nikanorov TV 30 truck 1 Lviv 

100010 04.02.2014 

Leonid 

Kuzmuk refrigerator 15 truck 2 Kyiv 

100011 04.02.2014 

Yuri 

Matvienko microwave 25 truck 3 Donetsk 

100012 04.02.2014 Ivan Petrenko 

washing 

machine 14 truck 4 Kyiv 

100013 05.02.2014 Ivan Petrenko 

washing 

machine 25 airplane Sumy 

100014 05.02.2014 Igor Pylypenko TV 30 truck 4 Donetsk 

100015 05.02.2014 

Leonid 

Kuzmuk microwave 15 truck 3 Kharkiv 

100016 05.02.2014 

Sergiy 

Nikanorov TV 15 truck 1 Lviv 

100017 06.02.2014 Ivan Petrenko microwave 25 truck 1 Kyiv 

100018 07.02.2014 Ivan Petrenko TV 30 truck 4 Donetsk 

100019 08.02.2014 

Leonid 

Kuzmuk 

washing 

machine 13 truck 3 Sumy 

100020 08.02.2014 

Sergiy 

Nikanorov refrigerator 25 truck 2 Donetsk 

100021 08.02.2014 Igor Pylypenko microwave 30 truck 1 Lviv 

100022 08.02.2014 

Sergiy 

Nikanorov 

washing 

machine 15 airplane Kyiv 

100023 08.02.2014 Ivan Petrenko microwave 25 truck 4 Kharkiv 

100024 09.02.2014 

Leonid 

Kuzmuk 

washing 

machine 34 truck 3 Sumy 

5. Perform the tasks: 
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6.  Fill the table with data from car maintenance. There is information 

about each customer in December 2014. What service, mechanic, price, payment 

and when. 

Summary December 2014 

 

Date Service Mechanic's name Payment Price 

01.12.2014 Oil and filters change Ivan Fedorenko cash 750,00 

01.12.2014 Oil and filters change Roman Shnurov credit card 750,00 

01.12.2014 Oil and filters change Igor Tkachenkol cash 750,00 

01.12.2014 Wheel alignment Petro Popel cash 200,00 

01.12.2014 

Сheck headlights and tail 

lights Petro Popel credit card 32,00 

01.12.2014 All service Vilaliy Mamonov cash 6750,00 

01.12.2014 Oil and filters change Vilaliy Cuhov cash 750,00 

02.12.2014 Oil and filters change Vilaliy Cuhov credit card 750,00 

02.12.2014 Oil and filters change Arseniy Pysanko credit card 1750,00 

02.12.2014 Check tire pressures Arseniy Pysanko cash 32,00 
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02.12.2014 Oil and filters change Vilaliy Cuhov cash 750,00 

02.12.2014 Oil and filters change Igor Tkachenkol cash 750,00 

02.12.2014 Oil and filters change Ivan Fedorenko credit card 750,00 

02.12.2014 Wheel alignment Arseniy Pysanko cash 200,00 

02.12.2014 

Сheck headlights and tail 

lights Vilaliy Mamonov cash 32,00 

02.12.2014 All service Petro Popel credit card 6750,00 

02.12.2014 Wheel alignment Roman Shnurov cash 230,00 

02.12.2014 Oil and filters change Arseniy Pysanko cash 750,00 

02.12.2014 Oil and filters change Ivan Fedorenko cash 1750,00 

02.12.2014 Check tire pressures Vilaliy Cuhov cash 3,00 

03.12.2014 Check tire pressures Arseniy Pysanko credit card 3,00 

03.12.2014 Check tire pressures Igor Tkachenkol cash 3,00 

03.12.2014 Wheel alignment Roman Shnurov cash 200,00 

03.12.2014 

Сheck headlights and tail 

lights Igor Tkachenkol credit card 32,00 

03.12.2014 All service Vilaliy Mamonov cash 6750,00 

03.12.2014 Wheel alignment Ivan Fedorenko credit card 23,00 

03.12.2014 Oil and filters change Vilaliy Mamonov cash 750,00 

04.12.2014 Oil and filters change Roman Shnurov cash 1750,00 

04.12.2014 Check tire pressures Petro Popel cash 3,00 

04.12.2014 Check tire pressures Arseniy Pysanko credit card 3,00 

04.12.2014 Check tire pressures Ivan Fedorenko credit card 3,00 

04.12.2014 Check tire pressures Roman Shnurov cash 3,00 

04.12.2014 Check tire pressures Vilaliy Mamonov cash 3,00 

05.12.2014 Oil and filters change Roman Shnurov cash 750,00 

05.12.2014 Oil and filters change Roman Shnurov cash 1750,00 

05.12.2014 Wheel alignment Vilaliy Mamonov cash 32,00 

05.12.2014 Wheel alignment Vilaliy Mamonov credit card 40,00 

05.12.2014 Wheel alignment Igor Tkachenkol cash 200,00 

05.12.2014 

Сheck headlights and tail 

lights Arseniy Pysanko cash 32,00 

05.12.2014 All service Arseniy Pysanko cash 6750,00 

05.12.2014 Oil and filters change Vilaliy Cuhov cash 750,00 

05.12.2014 Oil and filters change Vilaliy Mamonov cash 750,00 

06.12.2014 Meeting hairstyles Vilaliy Mamonov cash 32,00 

06.12.2014 Oil and filters change Arseniy Pysanko credit card 750,00 

06.12.2014 Wheel alignment Igor Tkachenkol cash 40,00 

06.12.2014 Meeting hairstyles Petro Popel cash 40,00 

06.12.2014 Wheel alignment Vilaliy Mamonov cash 200,00 

06.12.2014 

Сheck headlights and tail 

lights Vilaliy Cuhov cash 32,00 

06.12.2014 All service Vilaliy Mamonov cash 6750,00 

06.12.2014 Wheel alignment Petro Popel cash 23,00 

07.12.2014 Oil and filters change Vilaliy Mamonov cash 1750,00 

07.12.2014 Wheel alignment Arseniy Pysanko cash 32,00 

07.12.2014 Wheel alignment Roman Shnurov cash 40,00 
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07.12.2014 Oil and filters change Vilaliy Mamonov cash 750,00 

07.12.2014 Oil and filters change Vilaliy Cuhov cash 750,00 

Your task is to find some statistical values. The results are included on the sheet. 

 

7. Save workbook. 

8. Close workbook. 

9. Close Excel. 

3. Checklist 

1. What are the differences between a function and formula? 

2. What is the area of using functions SUM, SUMIF and SUMIFS. 

3. What is the area of using functions COUNT, COUNTIF and 

COUNTIFS. 

4. What are the differences between using functions SUMIF and 

SUMIFS, COUNTIF and COUNTIFS. 

5. How to copy formulas? 

6. What is the difference between using AutoSum and function SUM? 
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