
Quimester 1 Study Guide 
Nature of Science and Cells & Disease 

10th grade/ 1 BGU Biology 
Your test will be on: Wednesday, January 25th, 2023 (9:30-11:00) 

 
● I- Nature of Science (NOS) & Experimental Design  

○ What is science and why does it exist?  
○ Distinguish between subjective and objective statements. Provide an example of each.  
○ Distinguish between an observation and an inference. Provide an example of each.  
○ What is reproducibility and why is it important in science?  
○ Distinguish between accuracy and precision.  
○ What is measurement uncertainty and why is it important to consider it?  
○ How is good science practiced and how can we distinguish between good and bad science 

(pseudoscience)?  
○ What is an independent variable (IV)? When graphing, where does it go on a graph? 
○ What is a dependent variable (DV)? When graphing, where does it go on a graph?  
○ What is a control variable? Why are these important? 
○ What is a hypothesis? What are the characteristics of a good hypothesis?  
○ Distinguish between the experimental and the control group.  
○ What is the placebo effect and why is it important to consider it when designing experiments?  
○ What is the importance of sample size when collecting experimental data?  
○ When designing science experiments, how do scientists decide appropriate, 

realistic/measurable, control, independent, and dependent variables?  
○ Is peer-reviewed science always good? What biases do we have to be aware of when analyzing 

sources of information?  
○ Describe the difference between qualitative and quantitative data.  
○ Describe the difference between categorical and continuous data. How are each of these 

data sets graphed?  
○ What are 3 characteristics of a good graph? Make sure you are comfortable with graphing by 

hand!  
● II- Cell Theory & Organization 

○ Why are cells called cells? 
○ What are the 3 components of the cell theory?  
○ What are the biological levels of organization for multicellular organisms?  
○ What are the 5 characteristics/behaviors shared by all living things?  
○ Discuss whether viruses are alive according to the cell theory and the characteristics of life.  

● III-What do cells do? 
○ Provide the function of the following organelles (cell structures): cell membrane, cell wall, 

cytoplasm, nucleus, nucleoid, cytoskeleton, ribosome, endoplasmic reticulum, Golgi 
apparatus, lysosome, vacuole, vesicle, mitochondria, chloroplast.  

○ Distinguish between the structures found in prokaryotic and eukaryotic cells.  
○ Distinguish between the structures found in plant and animal cells.  

● IV- Cell Diversity 
○ Describe the 3 domains of life.  
○ What does the acronym Katy Perry Came Over For Grape Soda” stand for? 
○ What are the six major kingdoms of life? Provide an example of each. 
○ What does a scientific name consist of and what is the correct format to write it? 
○ Provide a defining characteristic for each kingdom of life: protista, fungi, animals, plants, 

bacteria, and archaea.  
○ Where do viruses fall within the classification of living things on Earth? 

● V-Infectious & Non-Infectious Diseases 
○ What causes infectious diseases? Provide three examples of infectious diseases.  
○ What causes non-infectious diseases? Provide three examples of non-infectious diseases.  



○ What is malaria? What causes it, what type of disease is it (infectious or non-infectious), and 
what are its symptoms? 

○ What is sickle cell disease? What causes it, what type of disease is it (infectious or non-
infectious), and what are its symptoms? 

○ Why is it important to study cells to be able to treat diseases? 
● VI-Limitations to Cell Size 

○ What do we mean when we talk about the “surface area to volume ratio”? 
○ Why is it important for cells to have a large surface area to volume ratio? 
○ How does the surface area to volume ratio limit cell size? 

● VII-Membrane Structure & Transport  
○ What does it mean when a molecule is hydrophilic? Provide an example of a hydrophilic 

molecule.  
○ What does it mean when a molecule is hydrophobic? Provide an example of a hydrophobic 

molecule. 
○ What is a phospholipid and why do they form bilayers in water? 
○ Distinguish between the structure and function of integral and peripheral proteins within the 

cell membrane.  
○ Why is the cell membrane described as a fluid mosaic?  
○ The cell membrane is semi permeable. What does that mean?  
○ What two factors determine whether molecules can cross the cell membrane? Provide two 

examples of molecules that can easily pass through the membrane. 
○ Passive transport is a type of movement of molecules across a cell membrane which does not 

require an input of energy because molecules are moving down their concentration gradient. 
What is a concentration gradient?  

○ Distinguish between the forms of passive transport: simple diffusion, facilitated diffusion, 
and osmosis. Provide an example of each.  

○ Distinguish between an isotonic, hypertonic, and hypotonic solution. What happens to cells 
when they are placed in each of these solutions?  

○ Active transport is a type of movement of molecules across a cell membrane which requires 
an input of energy because molecules move against their concentration gradient. What does 
this mean?  

○ Active transport is only possible because of the formation of vesicles formed in the cell 
membrane and in the membranes of organelles such as the golgi apparatus. What is a vesicle?  

○ Distinguish between the forms of active transport: exocytosis, pinocytosis, and receptor-
mediated endocytosis. Provide an example of each.  

 
● VIII- Mitosis & Asexual Reproduction 

○ Distinguish between sexual and asexual reproduction.  
○ The cell spends 90% of its lifetime in a stage called interphase. What happens during this 

stage?  
○ What are the three reasons why mitosis is essential for life? 
○ Describe what happens during the four stages of mitosis (PMAT). Be able to identify pictures 

of cells at the different stages.  
○ What are the advantages and disadvantages of asexual reproduction?  

 
 


