Cell, DNA. Mitosis and Meiosis worksheet
1. What is the smallest unit of life that makes up all living organisms? _____a cell________

2. Define the following terms: 
a) Cell:

building block of all living things; smallest unit of life
b) Cytoplasm:

fluid inside the cell membrane which allows substances to circulate in the cell
c) Cellular membrane:

flexible barrier which protects the cell, and controls what can enter and exit the cell.
d) Nucleus:
command central for the cell; Controls cells activities (growth and reproduction) and contains DNA
e) DNA:

the hereditary materials for most organisms; Deoxyribonucleic acid
f) Chromosome:

a complete molecule of DNA
g) Gene:

DNA segments that determine specific genetic characteristics (heritable traits). 
h) Nitrogen Base:

the building blocks of DNA; there are 4 different bases (A-T, G-C)
i) Karyotype:
A chart showing the pairs of chromosomes in descending order of size
j) Cell Division:

process used by cells to multiply; meiosis and mitosis
3. What cells in the human body are haploid? Why?

sex cells (gametes) are haploid because they will combine with another gamete (sperm + ovum) in order to complete a zygote that has one complete set of chromosomes and not two
4. What cells in the human body are diploid?

the somatic cells (basically all the other cells except for the gametes)
5. True or false?

a) Within each pair of chromosomes, one comes from the mother, the other from the father. __T__

b) The ovum is a diploid cell. _F____

6. When a new disease appears, genetic diversity becomes even more important. Why? Explain.
Genetic diversity means that not everyone has the same genetic makeup; this means that chances are at least some individuals will be resistant to that disease and so won’t die off. This gives the species a much better chance at survival!
7. a) Describe the structure of the DNA molecule.

        Double helix (twisted ladder)

b) In what part of the cell is DNA found? _____nucleus_______________________

8.  Which Nitrogen bases make up DNA and the genetic code? How are they paired up?
A-T, G-C
9.  Diploid cells contains two sets of chromosomes, one set donated from each parent.
a) Describe which cells are diploid cell, how many are there and provide an example: 

all somatic cells; there are a LOT of diploid cells
examples: epithelial (skin) cells, white blood cells, neurons, etc. 
b) How is a diploid cell represented: ____2n_____
10.   How many chromosomes does a haploid cell possess? 23
a) How are they represented? __n____
b) What type of human cell is haploid?

sex cells (gametes) = sperm and ova
11. What is the main difference between the 23 pairs of chromosomes in a female and male?
pair 23
female = XX

male = XY
12.  What are the two functions of mitosis? Explain each one.

growth – cells divide to produce more cells so that the organism can get bigger
repair – cells divide to replace damaged or lost cells
13. Certain cells on the human body are replaced every two weeks, whereas other cells, like red blood cells, have a lifetime of 4 months. Why is the mitotic activity of these cells so different?

Cells that undergo a lot of “wear and tear” need to replaced more often (ex: skin cells) but other cells that have longer “lifespans” due to their function only need to be replaced occasionally.
14. What is the function of meiosis?
to produce the sex cells needed for reproduction
15. What is the name given to the male gametes (sex cells)? __spermatozoa (sperm)____

16. What is the name given to the female gametes (sex cells)? ____ovum/ova___________
17.  Complete the following sentences.

In order to produce daughter cells containing 23 chromosomes, the mother cell must divide twice. The first division is very similar to _mitosis_____. After the DNA replication in the ___nucleus________, two cells are formed, each containing ___46_____ chromosomes. Each of these cells divides a second time without the DNA replication. Each cell randomly distributes one copy of the _____pair______________ of chromosomes to each of the four daughter cells. At the end of this process, there are ____4____ daughter cells which are genetically _____different______ and each contains ____23______ chromosomes.

18.  Draw how a cell will be diploid then haploid then diploid again. (Use the terms meiosis, mitosis, 2n, and n in your answer). 
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19.  Give 2 differences between the processes of mitosis and meiosis.

1) mitosis only involves one division; meiosis involves 2 divisions
2) mitosis produces 2 daughter cells; meiosis produces 4

3) mitosis produces daughter cells that are diploid (2n); meiosis produces daughter cells that are haploid (n)
20.  Some cats will have 19 chromosomes in their sex cells, while others will have 18 chromosomes in their sex cells. Once fertilization has occurred how many chromosomes will each type of cat have?

n= 19 → 2n = 38


n= 18 → 2n = 36
21.  Is it possible for twins who are the opposite sex to be identical twins?

No! Their 23rd chromosome pair is different (male = XY, female = XX) so they do not have an identical genetic makeup meaning they are not identical!
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