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Lab: Using MS Excel formulas to find the area and volume of shapes

PRACTICAL PART

Task 1-1.It is necessary to determine the area and volumebullets(S and V respectively), if

there are several (five) options for its radius (R).

Note for all tasks starting from 1-1...to 4-1:

It is not necessary to draw area and volume formulas using the formula editor
above the table with conditions, only if there is time;

Choose the text and fill color arbitrarily, do not be tied to the task; the results of
finding S(area) and V(volume) must be rounded to the nearest hundredth (for

example314.16)

For ease of viewing, solve each task on a separate sheet and label it
with its name (for example 1-1 or bullet)

JERTON ] asenzonc |

Task conditions 1-1

A B C D
1 |3apaaHHa Nel-1
2 4mR3 4
3 [¥YMOBH 3aBIAHHA S=4nRZ ~12,6RZ V= 3 = 4,2R
4
5 Ne |Pagiyc kymi, R (cM)| ILioma cepm, S (car’) O6'em Ky, V (em’)
6 1 2 3
7 1 5
8| 2 8
3| 3 11
10| 4 14
11| 5 20
12 (OEpYTIITH 00 COTHN) (OEpYTITH 00 COTIN)



https://www.onlinedoctranslator.com/en/?utm_source=onlinedoctranslator&utm_medium=pdf&utm_campaign=attribution

Example of task design:

- Ne |Pagiyc kymi, R (cM)| ILioma cepm, S (em?) 06'em Ky, V (o)
6 1 2 3

7 1 5

a8 2 3

9 3 11

10| 4 14

11| 5 20

(OBpYTIITH 00 COTIE)

(O®pyTImm 00 COTHX)

Example of formulas, finding the area and volume of a sphere for the first radius

option in the 7th row

c7 - fe | =a*P1()*B7"2

D7 - £ | =(a*P1()*B773)/3

You can check the results you got with the answer template:

ITepeBipka pe3yabTaTy:

Ne |Pagiyc kyai, R (cM)| ILzoma cepum, S (o) 06'em Ky, V (car’)
1 2 3
1 5 314,16 523,60
2 8 504,25 2144.66
3 11 1520,53 5575.28
4 14 246301 1149404
5 20 5026,55 3351032

(ORpYTIIITH 00 COTHY)

(OBpYTIIITH 00 COTHY)




Tasks 1-2.1t is necessary to determine the area and volumesectors of the
sphere(S and V respectively), if there are several (five) options for its radius (R) and
perpendicular length (H).

Task conditions 1-2
A B C D E

1 (3apaaHHA Nel1-2
2

v . . 2
4

e Pagiyc ky.ai, Lt IL1ioma cekTopa, S | O0'em cexTOpa,
2 NepnEHANKY.IApA, ]

- R (em) H (cen) (em’) V ()
B 1 2 3 4
7 1 5 1
8 2 8 2
E 3 11 3
10 4 14 b
11 5 20 ]
12 (OEpyTmIm 0o coTi)  ORpyIIITH 00 COTHN)

Example of task design:

r

e Pagiyc xkymi, e “’1133;1"_“ . Il1oma cexTopa, 5 | O0'em cexTOopa,
S| R (cM) - ngm']"mp ’ () V (o)
] 1 2 3 4
7 1 5 1
8 2 5 2
9 3 11 3
10 4 14 4
11 5 20 (]
12 (Oxpyrmom go conw)  [ORpyITHITH 00 COTIN)

Example of formulas, finding area and volumesectors of the spherefor the first variant of
the radius and the length of the perpendicular in the 7th line

D7 - fe | =PI()*B7%(2*C7+SQRT(2*B7*C7-C7"2))

E7 - fe | =(2/3)*PI()*B7"2%C7

You can check the results you got with the answer template:



Ileperipka pe3yabTaTy:

e Pagivc Ky, e “'1133:::“ . Ilroma cekTopa, 5 | O6'em cexkTopa,
’ R (cm) - Hﬂ(lmi B (erd) V (e
1 2 3 4
1 5 1 78,54 52,36
2 8 2 233,52 268,08
3 11 3 468,25 760,27
4 14 4 782.80 1642.01
5 20 ] 1651,40 5026.55
(Oxpyrmm go conr)  [ORpyYIIHNTH 00 COTIN)

Task 2-1.1t is necessary to determine the area of the lateral surface, the total surface and

volumecone(S and V, respectively), if there are several (five) options for the radius of the base of the

cone (R), the length of its generator |, and the height of the cone (h).

A B C D E F G
3apmaHHA No2-1
¥y aBa: - —
I0OBH 3ABTaAHHA S5 = 1Rl Sp = mR(l +R) V=%11’R2h
. . ) Ilroma Gigsoi ITroma moBHOT 06’ o
Ne Papiyc D;"FB? TBIP':T: "';"}“’ B“m:; ) NOBEPXHi KOHYCA, | MOBEPXHI KOHYCA, ::“ m;;} o
KOHYC, cM cM KoHYyca, h (cm " (enr
Sﬁi‘!ﬂ:ﬂ. (EHJ} Smmau (EHZ} (
1 2 3 4 5 ]
1 3 5 4
2 i} 10 8
3 0 15 12
4 12 20 16
5 15 25 20

(ORpyIImITH 00 COTHE)

(Orpyrmmm go comr) OKpyTIITH J0 COTHX)




Example of task design:

ILroma Giwmoi IIroma moBHOL , )

No Pagiyc ocHoBH | TRipHa KoHYyCa, BucoTta nomepxui Komyca, | noBepxmi Komyca, 0d lel KOHYCa,
- KoHYCa, R (cM) 1 (cnr) KoHYCca, h (cM) Seim [CMZ] 8o [EMZ] vV [cMJ]
6 1 2 3 4 5 1]
7 1 3 5 L
B 2 6 10 3
9 3 9 15 12
10| 4 12 20 16
11( 5 15 25 20
12 (Orpyrmmm go com) | (Oxpyrmm go comm) OKpyYTIITH 00 COTHE)

Example formulas, finding lateral surface area, total surface area and
volumeconefor the first option in the 7th line

E7 - fe | =PI()*B7*C7
F7 - fe || =PI()*B7*(C7+B7)
G7 - I =(1/3)*PI()*(B7"2)*D7

You can check the results you got with the answer template:

ITepeBipra pesy/abTaTy:
ILioma GivHOY ILioma moeHOI Od'em
Ne ]Tﬂ'“i?_c D;"DB" TBip'lm KoHyca, X B_"m]:ﬂ NOBEPXHi KOHYCA, | MOBEPXHi KOHyCa, | mmiiaapa, V
KoHYyca, R (cMm) (o) KoHYca, h (cm) Seim (cHZ] Soo [cMz] (EMJ]
1 2 3 4 5 1]
1 3 5 4 47,12 75,40 37,70
2 o 10 8 188,50 301,59 301,59
3 9 15 12 424,12 678,58 1017,88
4 12 20 16 753,98 1206.37 241274
> 15 25 20 1178,10 188496 4712,39

(Oxpyrmrm go conr) | (Owpyrmrm go com) OpyITNImM 0o COTHE)



Task 3-1.1t is necessary to determine the area of the lateral surface, the total surface and

volumecylinder(S and V respectively) if there are several (five) options for the radius of the cylinder
bases (R) and the height of the cylinder (h).

A B C D E F G H
1
2

; V=nRh=n"h
3 |YMOBH 3aBJIAHHA S, = 2wRh S, =2nR(h + R) 1 4
4

- Pagiyc ocHoR, BucoTa TimeTp IL1oma digsoi mopepxHi |I[L1oma mosHol moBepxHi | O6'em nmITiHApa,

e .
5 R (cm) OEIiEIpa, h (cM) | ocHOE, d (cM) HILTHIPA, S5igg, (l:.uz) LALTHIPA, S0, (C}IE} v (c113]
6 1 2 3 4 5 (1]
7 1 3 0
8 2 5 11
9 3 8 13
0| 4 12 15
11| 5 15 20
12 {OxpyTmmi go coTim) (OwpyTmImI J0 COTIX) {OrpyTmImI g0 COTIE)

Example of task design:

N Pagiyc ocHOB, Burcota JiMeTp IL1oma OiHoi moBepxHi |[L1oma moBHoi moBepxHi| O8'em ymIiHApa,

Ne .
5 R (cm) nuTieapa, h (cM) | ocHOE, d (cM) LETHAPA, Sgap, (cnz} LILTHAPA, Spopa. (C}IZ} v (E}Ia}
6 1 2 3 4 5 (1]
7 1 3 9
8 ) 5 11
9 3 8 13
10| 4 12 15
11| 5 15 20
12 (OppyTIOITH 00 COTI) (OrpyTIIMTH 00 COTI) (OxpyTIHITH 00 COTIX)

Example formulas, finding lateral surface area, total surface area and
volumecylinderfor the first option in the 7th line

E7

G7

Je

J

Je

==

=2*PI()*B7*(C7

PI()*B7*(C7+B7)

=PI()*B7"2*C7

You can check the results you got with the answer template:

. |Pagiyc ocroe, BucoTa Timetp ILroma digmoi noeepxni (ILioma moeHOT moeepxHi | O6'em umiingpa,
e R (cm) nn.TiHgpa, h (cM) | ocHoR, d (cM) OHE.THAPA, Sgiug, (E_\IZ} OETHAPA, Sgopm, (E_\IZ} v (cnl]
1 2 3 4 5 1]
1 3 9 0 169,65 226,19 254,47
2 5 11 10 345,58 502,65 863,94
3 8 13 16 653,45 1055,58 2613,81
4 12 15 24 1130,97 2035,75 6785,84
5 15 20 30 1884,96 3208,67 14137,17




INDEPENDENT WORK.

For those who completed the previous four tasks and additional
homework assignments:

- to find the surface area and volume of a sphere;

- to find the areas of the lateral surface, the total surface and the volume of the cut
cone;

- to find the cross-sectional area of a cylinder;

- to find the surface area and volume of a torus.

Tasks 1-3

A B C D E F G
1 |3aBaaHHA Nel-3
2
3 |¥MOBH 3aBIaH 1 1

1 S =2nRH V=—nH?*+_-n(r}+r}H
4 6 2
. |Pagive xyai, Bixcrans m:;. Pagiyc mepmoro | Pagiyc apyroro | ILioma 3pizy, S
Ne c JEOMA IepepizaMu, . . 2 O6"em 3pizy. V (cua)
R (cm) nepepisy, r; (cM) [mepepisy, r; (cm) (cM)

5 H (cm)
6 1 2 3 4 5 o
701 15 5 8 10
8| 2 18 7 10 11
9| 3 23 9 14 17
10| 4 30 11 15 21
11| 5 35 15 20 23
12 (OrpyTmIT g0 COTHE) (OxpyTmIT g0 COTHE)



PRRRTE R S

W0 s & L

11
12

A B
3apmaHHA Ne2-2

YMOBH 3aBIAHHA

Task 2-2

I= [+ R-12 5, =qI(R+7T) V=%nh(R2+Rr+r2}

. .| TIzoma &iwmoi

N Pagiyc ocHOBH Pagiyc ocHOBH BucoTta 3pizaHoro 31;’1;;::‘:::::;1:::[[ . MOBEpPXHi O6'em 3pizaHOrO

- koHyca, R (cm) KOHYyCa, r (cM) KoHyca, h (cm) = <77 | 3pizaHOrD “U:‘TC“» KkoHyca, V I:CMJ}

Sﬁi‘i!l (l:!\'l }
1 2 3 5 0

1 - 1 3

2 7 2 5
3 0 3 7

4 12 4 0

5 16 5 11

faowa =

(OxpyTmImT 0o coTH:)

Task

(Oxpyrmrmi mo conx) | (OEpYTmITH 00 COTHX)

A B C D E
. TIRZ
VYMOBH 3aBIAHHA Sp =
cos&x
-~ 1]
. S u“[f' i o IL1oma mepepizy
Ne Paniyc ocuoe, R YTBOPHBECA Mi Kyra',s MELTEADA, S pepepiy
(cv) nepepizom Ta pagiaHax (c“;_.} ’
OCHOBOIO LMNiHApPa ]
1 2 3 4
1 3 15
2 5 20
3 8 30
4 12 45
5 15 60

{(OKp YT/ 00 COTIE)




Task 4

A B C D E
1 |3aBaaHHA Ned-1
2 § = 4n’Rr = (2nR)(2nr)
3 (VMOBH 3aBIaHHA
. V =2n2Rr? = (mr?)(2nR)
i Papiyc sin I.]EHTP}-' Pagiyc & cepennni | IL10ma noeepxHi O6'em Topa, V
Mo |m0 cepeamER TOpY, - _ (n:z} 3}
5 R (cm) Topa, I' (M) TOPY: Spopepxai (€ (cM
6 1 2 3 4
7 1 10 3
8 2 12 5
9 3 15 7
0| 4 20 9
11 5 25 11

Self-test questions:

1. Syntax for writing formulas in the MS Excel spreadsheet;

2. Use of mathematical functions, give examples;

3. Use of statistical functions, give examples;

4. Addressing cells in MS Excel;

5. Copying formulas in MS Excel cells;

6. Formatting data in MS Excel cells;

7. Creating a new sheet, deleting an existing one in MS Excel. Changing the name,
color of the sheet and moving it in the MS Excel workbook;



LABORATORY WORK #1

MOTION. SPEED.
ACCELERATION.

https.//phet.colorado.edu/uk/simulati

on/leqacy/moving-man

Questions to study

Position in space

Speed

Acceleration
Tasks for work
1.Learn more about displacement, velocity, and acceleration graphs.

2. Move the little man back and forth with the mouse and observe

the graph of his movement.

3. Set your displacement, velocity, or acceleration values, and let the simulation

show you the appropriate displacement of the little man.
Questions for writing a report for work

1. Interpret, predict, and draw graphs (displacement, velocity, and
acceleration) for various situations.

2. Describe what reasoning can be provided to explain the graphs.


https://phet.colorado.edu/uk/simulation/legacy/moving-man
https://phet.colorado.edu/uk/simulation/legacy/moving-man
https://www.onlinedoctranslator.com/en/?utm_source=onlinedoctranslator&utm_medium=pdf&utm_campaign=attribution

LABORATORY WORK #2

PERIODIC MOVEMENT.
PENDULUM.

https.//phet.colorado.edu/en/simulation

on/legacy/pendulum-lab

Questions to study

Periodic motion

Energy conservation
Period

Pendulum
Tasks for work

1. Play with one or two pendulums and discover how the period of a simple pendulum depends on
the length of the string, the mass of the pendulum's head, the force of gravity, and the amplitude of

the swing.
2. Measure the period using a stopwatch or period timer.

4. Using a pendulum, find the value of g on planet X. Note the anharmonic

behavior at large amplitude.

Questions for writing a report for work

1. Design experiments to determine what variables affect the period of a pendulum.

Quantitatively describe how the period of a pendulum depends on these variables.

2. Explain the small angle approximation and define what a “small” angle is.
3. Determine the gravitational acceleration of Planet X.
4.Explain the conservation of mechanical energy using kinetic
energy and gravitational potential energy.

s.Describe the energy graph from the position and velocity of the pendulum.


https://phet.colorado.edu/en/simulation/legacy/pendulum-lab
https://phet.colorado.edu/en/simulation/legacy/pendulum-lab

LABORATORY WORK #3

CAROUSEL. CIRCLE MOVEMENT.

https.//phet.colorado.edu/uk/simulati

on/legacy/rotation

Questions to study

Rotation

Movement

Rotation in a circle
Tasks for work

1. Join the ladybug in exploring rotational motion.
2. Rotate the carousel to change the angle, or select a constant angular
velocity and angular acceleration.
3. Learn how circular motion relates to X, Y, displacement, velocity, and

acceleration using vectors and graphs.
Questions for writing a report for work

1.Explain some variables for rotational motion, Task for robotic motion of
an insect on a rotating platform.
2.Describe how the position of the insect on the rotating platform affects these

variables.



LABORATORY WORK No. 14
ENERGY CONVERSION.

https://phet.colorado.edu/en/simulati

on/leqgacy/enerqy-forms-and-changes

Questions to study

Energy
Energy conservation

Energy states

Energy changes
Tasks for work

1. Investigate how heating and cooling iron, bricks, water, and olive oil
adds or removes energy

2. Look at how energy is transferred between objects.

3. Create your own system with energy sources, user-changing
devices, and users.

4. Track and visualize how energy flows and changes through your

system.
Questions for writing a report for work

1.Predict how energy will flow when objects are heated or cooled, or

for objects in contact that have different temperatures.

2.Describe different types of energy and give examples from everyday life.
3.Describe how energy can be converted from one form of energy to another.
4.Explain the conservation of energy in real systems.
5.Create a system with energy sources, variable devices, and users

and describe how energy flows and changes one type of energy

into another.



