0.2 Question 1 ( 35 points)

A geometnc solid capsule is a sphere of radius r that has been cut in half through the centre and the 2 ends are then separated by a cylinder of radius r and
height (or side length) of a.

Yirite a python program that prompts for and reads the Circumference [in cml and height (or side length) a [in cm] of a Capsule, it then calculates and
dizplays the volume and surface area of Capsule. The volume and the surface area must be displayed with an appropriate message and in two decimal
places. Your program must define & as a constant with the value 3.141592.

The volume, circumierence, and surface area of a capsule are
calculated by the following formulas:
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A tero-dimensional orthographic projection al the left with a three-
dimensional one at the nght depicting a capsule

0.2.1 Sample Program run:

Enter the value of Circumiference of a Capsule [cm]: 5.53
Enter the value of height {or side length) of 3 Capsule [cmj. 5
The radius of Hemisphere is .85 [cm]

Volume of Capsule 2476 [cm™3]

Surface Area of Capsule 59.50 [cm™2]



2 i ; Ll #ritefile K10 py

#& Uncomment the above Line gfier yol finish your code, in order to genergle the Pylhon submizsicr File.

==
# This progrom colculgites the olume and surface areo -of Capsule
=

od= bl =

=J T

& | # YOUR CODE HERE
(=)
18 |PT = Z.3915592

12 | capsuleCircumference = fTloat{input{"Enter the value of Circumrerence of & Capsdle [emls "))
13 | capsuleHeight = float{input{"Enter the walwe of height (or =ide-length) of a-Capsule [om]l: )}

15 radiusHemisphere = capsuleCircumference f (PL ¥ 2)

17 capsulevolume = PI ¥ radiusHemisphere #% 2 #{{4 / 3} * radiusHemisphere + capsuleHeight)
capsulsurfacearea = 2 ® PI # radiusHemisphere * (2 ¥ radiusHemisphere = capsuledeighi)

=

print{"Tthe radius of Hemisphere is ¥.2f ¥ rodigsHemisphers,"cmi™)
printi"volume of Capsule (X, 2F"% capsulevioluse ™ Tom*3]1™)
printi"surfzce area of Capsule X.2f°% capsulsurtacearea, "[fom™2]")
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0.3 Question 2 (25 points)

White a program that calculates the speed of sound in ideal gas of given femperature T. adiabatic constant v and average molecular mass M.

Formula to compute the speed of =cund in ideal gas in misec:
RT
Speed of Sound = ] T— £

Vihere:

» R =the universal gas constant = 2.314 Mmool K

« | =the absolute temperature

» M =the molecuiar weight of the gas in kg/mol

« y = the adiababc constant, charactenstic of the specific gas

Wour program should ask user to enler the absolute temperature in kelvin, the molecular weight of the gas in kgfmol and the adiabatic constant, it then
calculates and displays the speed of sound of gas.

0.5.1 Sample Program run:

Enter the absolute temperature in kelvin: 300

Enter molecular weight of the gas in kg/maol: §.02395
Enter adiabatic constant of the gas: 1.4

Speed of Sourd inideal gas = 347 300 mis
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2 &% Uncomment the above Line after vou Finish your code, in arder ita.gemerete the Python submission File.
=

4 FF

5o# Thic progrom compltes the spesd of sound in ideal gas

SIRE

g | & YOUR CODE -HERE

)

18 from math import sgri

11 |UNIVERSAL GAS COMSTANT = 8.314 #ithe umiversol gos constant

13

13 1 #regd the absolute ftempergliure from-the user in-Kelvim (k)

14 témperature = float{input{“Enter the absolute temperature in kelvin: "))

15

16 #read the the molecular weight of the gos in kg/mol from the dser

17 cmolecularkeliphtGas = float{input{"Enter molecular weisht oFf the ges in kgdsol: "))
1g '

19 #rcad the gdichotic constent, charecteristiic of The specific gas from the . user

36 gdiabaticConstarteas = float{input{"Enter adiabatic constant of the gas: ")

21

22 #rompute The speed of sound in idegl gos in misec

22 'speedtounkd = sqri{{adiabaticConstantGas ¥ UNIVERSAL GAS CONSTANT * temperature) /molecularielighicas)
24

=
53]

print{"Spead of Scund in idesl gas = E.3F" X speedSound,"mis" )



0.4 Question 3 (40 points)

Write a program that computes a customer s monthly electncity bill. The bill includes a 10 (Riyals) monthiy fee of meter, 15% {ax on the totzal consumption cost,
and plus the cost of electricity consumption per kilowatthour based on the Mew Electricity Tanfis for all categories of consumpiion.

The program asks the user to mpul custormers name, the bill actual number of days, amount of elecinicity consumplion. and then the tolal cost of elecincity
consumption is calculated baszed on the following Consumption categones.

# Consumption categories (per month)  (Halalah [ kwh)

1 1 = 8000 18
2 More thar 6000 30

And by the following formulas (In case consumgption exceeds consumption of first calegory

Consumption of the first category = Actual number of days =

30
Consumption of the second category = Amount of electricity consumplion — Consumption of the first category

Total consumption cost = Consumption of the first category # % + Consumption for the second category = %

Tax = Total consumption cost + Tax rate
Bill amount = Monthly fee of meter + Total consumption cost + Tax



0.4.1 Note:
In case consumption does not exceed that of first category, then the bill will heha_vqedpn1ﬂlﬂ_lﬂllillmhmijr.
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0.4.2 Sample Program run:

Sample run &1

Enter yvour name: Ali

Enter yvour Bill actual number of days: 27

Enter yvour amourt of electricily consumption: 7000

Mr. Ali; your bill amount iz 1673.580 (Rivals)

(1452000 tolal consumplion cost, 217 800 tax, and 10 monthly meter service]

Sample run #2

Enter your name: Omar

Enter vour bill actual number of days: 30

Enfer vour amount of electricity consumption; 6000

Mr. Omar, your bill amount is 125200 (Rivals)

{1050.000 tofal consumplion cost, 162 000 1ax, and 10 monihly meler zervice)
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# Uncomment the gbove Line after you Finish your code, in order to germergie the Python submission File.

Lid el

L
# This progrom computes the speed of sound in ideal gas

ys
™

# ¥YOUR CODE HERE

UPPER _LIMIT 18 TARIFF = 688 #Upper Limit for First Cotegorie TarifiE 18 (Halaoloh 7 Feh)
HUMBER DAYE = 38 # number of diovs in egch month

FIRST CATEGORIE TARIFF = 8.18 # cost of the First Colegoric of Consompiton

SECOND CATEGDRIE TARIFF -= &.38 # cost of the First Coiegorie of Consumption

TAX RATE = 8.15 # Soudi Aragbio Sales Tax Rote

MONTHLY. FEE_METER = l18.# monthly meter service jee

| il it )
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=

customerName = Input(“Enter yvour nase: ")

billactualnumberDays = Int{input{"Enter wour bill actual number of deys: "})
amountElectricityConsumption =float{input{"Enter your amount of electricity consumption: "))
12 consumptionFirstCategorie = billAactualNumberDays * (UPPER_LIMIT 12 TARIFF/MUMEER DAYE)

o consumptionsecondCategorie = amountElectricityConsumpiicn - consumpiicnFirsicategorie

X1 “if consumptionsecondCategorie <= &:

P
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&3 primt{i)

3 totalConsumptionCost = consumptionFirstCategorie ® FIRST CATEGDRIE_TARIFF

24 | glse:

25 print{2)

Z5 totalConsumptionCost = consumptionFirstCategorie * FIRST CATEGDRIE TARIFF = consumptiohsecondCategorie
27 ¥ SECOND _CATEGORIE TARIFF

2% totalTax = totallConsumptionCost * TAX _RATE

billamount = totalConsumptionCost + totalTax + MOMNTHLY _FEE_METER

e LD

primti"\nir. X5, your Bill amount is #8027 (Rivalisz)"R{customersame,billimount))
print{"{¥&a. 23t total consumption cost, 8.3+ tax,anmd 3 monthly meter service) ™ EitotalConsumpiticnCost,totalTax,MONTHLY. FEE.
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1 End of the Homework

Good luck...



