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INTRODUCTION
Students across diverse educational backgrounds, including PUC, 
Paramedical and Medical curricula, often struggle with mathematics-
centric questions in physiology. This article aims to provide a clear and 
logical approach to tackling these challenges, especially in the 
chapters of Plant and Animal Physiology. By focusing on key concepts 
and offering simplied steps, we will help you navigate numerical 
problems efciently (Sircar, S. (2017).

Human excretion involves the removal of waste products from the 
body, primarily through urine, feces, and sweat. Calculating aspects of 
excretion can involve determining urine output, concentration of 
solutes, and uid balance.

Body Mass Index (BMI) is a simple yet effective way to assess whether 
an individual has a healthy body weight relative to their height. It's 
commonly used in health assessments and can be calculated using 
weight and height.

Human breathing, or respiration, can be quantied through various 
parameters, such as tidal volume, respiratory rate, and minute 
ventilation. 

Methods And Experiment Details 
Understanding Human Excretion Calculations
Human excretion involves the removal of waste products from the 
body, primarily through urine, feces, and sweat. Calculating aspects of 
excretion can involve determining urine output, concentration of 
solutes, and uid balance. Here's a guide to understanding and solving 
related problems.

Key Concepts
1. Urine Output: The volume of urine produced in a specic time 
period, typically measured in milliliters per hour or liters per day.
2. Concentration of Solutes: The amount of a specic solute (e.g., 
urea, creatinine) in urine, measured in milligrams per milliliter 
(mg/mL) or grams per liter (g/L).
3. Fluid Balance: The balance between uid intake and output, 
important for maintaining homeostasis

Human Excretion problem (Pal, 2025).

If the GFR is 140 ml/min and the ltration fraction is 20%, then the 
renal plasma ow (RPF) is _______ ml/min.

GFR or Glomerular ltration rate

RPF or Renal plasma ow 

Filtration fraction or FF is the 

ratio of GFR to RPF.

Therefore, FF = GFR/RPF

In the given question, GFR = 140 ml/min and FF= 20 % or 0.20

Putting the values in the formula,
0.20 = 140/RPF
RPF = 140/0.20 = 700
So, the correct answer is '700'.

What will be the RPF (liters/min) if the GFR is 0.28 liters/min and the 
FF is 40%?  0.7

How Do You Calculate Net Glomerular Filtration Rate? 
Net ltration pressure (NFP) = glomerular blood hydrostatic pressure 
(GBHP) – [capsular hydrostatic pressure (CHP) + blood colloid 
osmotic pressure (BCOP).

Estimated GFR using the Cockcroft-Gault equation was calculated as 
follows: (140 − age) × (weight in kg)/serum creatinine (mg/dl) × 72 × 
(0.85 if female).

To calculate the value of NFP:   NFP = 55 – [15 + 30] = 10 mm Hg

Figure 1: Showing the schematic picture of Human Nephron and its 
function

Photosynthesis Energetics
How the reducing and non-reducing equivalence makes ATP in various 
cyclic and non-cyclic pathways with dark reactions will be calculated.

Plant And Animal Respiration Energies
How the substrate and non-substrate levels of phosphorylation support 
energy production in terms of kilocalories, kilojoules per mole, and the 
number of reactants in the presence and absence of inhibitors in 
various types of living cells in distinct organs and parts will be 
calculated.

Human Circulation And Breathing Rate
How the cardiac output will change with stroke volume and heart beat 
in various individuals, old and new, if the breathing rate and partial 
pressure of oxygen and carbon dioxide are changing in different 
conditions using parabola and hyperbola graph logic skills will be 
calculated.

Understanding Key Concepts
1. Physiology Basics:
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Physiology, whether in plants or animals, relies heavily on quantitative understanding of biological functions. For students in PUC, Paramedical, or 
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o Understand foundational concepts such as homeostasis, cellular 
respiration, and metabolic pathways.
o Familiarize yourself with relevant units (e.g., liters, moles, grams) 
and conversions.

2. Common Physiological Parameters:
o Heart Rate (HR): The number of heart beats per minute.
o Respiratory Rate (RR): The number of breaths taken per minute.
o Oxygen Consumption (VO�): The amount of oxygen used by 
tissues.

Human excretion and neurology volumes 
How the CSF and urine volume are changing depending upon distinct 
factors like hormones, enzymes, etc., with specic reference to various 
countries climatic conditions depending upon the amount of water 
intake in normal and diseased conditions will be calculated.

Human BMI  (Arthur C. Guyton and John E. Hall, 2024)

BMI Key Concepts
Ÿ Weight: Measured in kilograms (kg) or pounds (lbs).
Ÿ Height: Measured in meters (m) or inches (in).

RESULTS AND DISCUSSION 
Step-by-Step Calculation
1. Gather Data:
o Determine urine output (in mL or L).
o Measure or obtain the concentration of a solute in urine (in mg/mL or 
g/L).

2. Calculate Total Excretion of a Solute:
o Total excretion can be calculated using the formula: Total 
Excretion=Urine Output × Concentration of Solute\text{Total 
Excretion} = \text{Urine Output} \times \ text{Concentration of 
Solute}Total Excretion=Urine Output × Concentration of Solute

3. Assess Fluid Balance:
o If you have data on uid intake and urine output, you can assess uid 
balance by: Fluid Balance=Fluid Intake−Urine Output\text{Fluid 
Balance} = \text{Fluid Intake} - \text{Urine Output}Fluid 
Balance=Fluid Intake−Urine Output

Human BMI 
Step-by-Step Calculation
1. Collect the Necessary Data:
o Weight in kilograms (if in pounds, convert using 1 lb=0.453592 kg1 
\text{ lb} = 0.453592 \text{ kg}1 lb=0.453592 kg).
o Height in meters (if in inches, convert using 1 in=0.0254 m1 \text{ 
in} = 0.0254 \text{ m}1 in=0.0254 m).

2. Convert Units (if necessary):
o Example: If weight is given in pounds and height in inches, convert 
both to kg and meters.

3. Apply the BMI Formula:
o Plug the weight and height into the BMI formula.

4. Interpret the Result:
o Use BMI categories to assess weight status:
Ÿ Underweight: BMI < 18.5
Ÿ Normal weight: BMI 18.5–24.9
Ÿ Overweight: BMI 25–29.9
Ÿ Obesity: BMI ≥ 30

Human Circulation (Singi, 2015).

Problem-Solving Steps
1. Identify the Problem:
o Read the question carefully and determine what is being asked.
o Highlight key variables and units involved.

2. Gather Relevant Equations:
o Compile equations related to the concepts.

3. Unit Conversion:
o Make sure all units are compatible. Use conversion factors when 
necessary.
o Example: To convert liters to milliliters, remember 1L=1000mL1 L = 

1000 mL1L=1000mL.

4. Perform The Calculations:
o Substitute known values into the equations.
o Solve step by step, ensuring clarity in each stage.

5. Interpret the Results:
o Analyze the outcome in the context of the question.
o Discuss implications, such as what the numerical results mean for 
physiological processes.

For example, a sample of 5000 from Chitradurga, Karnataka has:
Ÿ 1460 individuals of type MM, that is 1460/5000 or 29.2%
Ÿ 2550 of type MN, that is 2550/5000 or 51%
Ÿ 990 of type NN, that is 990/5000 or 19.8%

Table 1: Showing The MN Blood Group System

2 2If we apply the Hardy-Weinberg equation (p  + 2pq + q  = 1),

we can calculate the allele frequencies as:

2Frequency of M = p  + 0.5 (2pq) = 0.292 + (0.5 x 0.51) = 0.547
If it is not equal to one?
Ÿ Mutation, 
Ÿ Non-Random Mating, 
Ÿ Gene Flow, 
Ÿ Finite Population Size 
Ÿ (Genetic Drift)
Ÿ Natural Selection.

Human Circulation problem
Pre-requisite

Figure 2: Showing the ow hart of Human circulation

Cardiac Output Calculation
For example: 
If the heart rate is 90 bpm and stroke volume is 90 ml.

Using the formula: HR X SV
= 90 X 90
= 81 dl/min or 8100 ml/min 
or 8.1 liters per minute.

Stroke volume =  end-diastolic volume – end-systolic volume.

Cardiac Index = Cardiac Output/Body Surface Area
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MN Blood Group System
Genotype Phenotype Antigen present on red bc

M ML L
M NL L
N NL L

M
MN
N

M
M and N
N

10 deciliters = 1 liter 10 liters = 1 decaliter
100 centiliters = 1 liter 100 liters = 1 hectoliter
1000 milliliters = 1 liter 1000 liters = 1 kiloliter
10000 microliters = 1 liter 10000 liters = 1 megaliter
100000 nanoliters = 1 liter 100000 liters = 1 gigaliter
1000000 picoliters = 1 liter 1000000 liters = 1 teraliter
10000000 femtoliters = 1 liter
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So, EF = (SV/EDV) x 100

Human Breathing (Nagalakshmi, 2024)

Pre-requisite 
Tidal volume (TV):  
amount of air enters or exits the lungs during a single breath 

Inspiratory Reserve Volume (IRV):
inhaled beyond the tidal volume during a forced inhalation. 

Expiratory Reserve Volume (ERV):
extra air that can be exhaled after a normal exhalation.

Residual Volume (RV):
volume of air in the lungs after forceful exhalation.

Inspiratory capacity (IC):
maximum air a person can inhale after a normal exhalation.  

Expiratory capacity (EC):
maximum amount of air that can be exhaled after a normal inhalation  
Functional residual volume (FRC):
volume of air remaining in the lungs after a normal exhalation. 

Vital capacity (VC):
maximum amount of air exhaled forcefully after the deepest 
inhalation. 

Total Lung Capacity (TLC):
maximum volume of air that the lungs can hold. 

Let Solve The Problem 
With two value we can nd third value 
Ÿ Inspiratory capacity (IC) =  (TV + IRV).
Ÿ Expiratory capacity (EC)= (TV + ERV).
Ÿ Functional residual volume (FRC)= (ERV + RV).
Ÿ With three value we can nd fourth value 
Ÿ Vital capacity (VC)= (IRV + ERV + TV).
Ÿ With four value we can nd fth value 
Ÿ Total lung capacity (TLC)=  (IRV + ERV + TV + RV).

mmHg to kPa?
kPa value = mmHg value x 0.133322.

kPa to mmHg?
mmHg = kPa × 7.50062. 

KPa -kilopascal 
mmHg -millimeter mercury column 

CONCLUSION
By following these steps, you can easily calculate BMI using weight 
and height. Understanding BMI helps you assess whether your weight 
is in a healthy range relative to your height. Remember, it's just one of 
many tools for evaluating health, so consider other factors like muscle 
mass, age, and distribution of body fat.

Calculating excretion parameters is crucial for understanding bodily 
functions related to waste removal and uid balance. By following 
these steps, you can assess total solute excretion and uid status 
effectively, which is essential in clinical and health settings.

Paramedical Students:
(10% numerical) can do nicely with simplied steps (Pocock, G., and 
Richards, C. D. (2018).

USMLE aspirant:
Even though numerical (5%) are less in number, that score decides the 
entries in addition to the star central and state government medical 
colleges.

PLAB Aspirant (50%): Can face numerical biology very easily if they 
are hybridizing subject questions like biophysics, biochemistry, etc.

IGCSE Students: (15% numerical) While facing core and extended 
centric papers from 1 to 6 in value, interconversion with specic 
reference to different types of rectangular hyperbola graphs, etc. will 
bring an errorless answer.

Medical Students: (20% numerical) Specically, while solving free 
response questions because of the time expense of diagram and graph-
centric questions, the maximum score for numerical question solving 
will become difcult to face, which will be resolved using the short-cut 
narration procedure.

MCAT (USA) & IMAT (Italy) Medical entrance Aspirant (10% 
numerical); can face systematically and for a short duration the 
numerical biology if they are hybridizing chapter questions like 
biomolecules and cell organelle count in cell division.

IBDP Students: The number of numerical is in the range of 10% across 
the papers 1A, 1B, and 2, and this will help you reach your dream top-
ranking, centric colleges with the best score.

Calculations in human circulation, such as cardiac output, mean 
arterial pressure, total blood volume, and oxygen delivery, provide 
valuable insights into cardiovascular health. Understanding these 
outcomes helps assess heart function, blood ow, and overall 
physiological well-being. 
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Cardiac Output (CO)
CO = stroke volume X heart rate

Cardiac Index (CI)
CI = cardiac output ÷ body 
surface area

Example: 75 mL X 60 beats per 
minutes = ?
Answer: 4500 mL/minute or 4.5 
L//min

2Example: 4.5 L/min ÷ 1.25 m  = 
?

2Answer: 3.6 L/minute/ m
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