1.
What is meant by the term “homologous chromosomes”?
2.
What are sister chromatids?

3.
During which chases of the mitotic cycle would the term chromosome and chromatid refer to identical structures?

4. 
In developmental biology, the theory of genome equivalence claims that all the cells in an adult organism have the same genes.  How is mitosis evidence for this?
1.
Homologous chromosomes are similar in that they contain alleles of the same gene at the same positions along the length of the chromosomes.  One member of the pair is maternally derived and the other paternally derived.  The homologues may or may not carry the same allele of a gene.

2.
A sister chromatid is one of two exact copies of DNA.  A sister chromatid gets replicated in the S phase of the cell cycle in preparation for cell division.
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3.
Anaphase, telophase of mitosis and G1 of interphase.  These are steps where the chromatid equals one chromosome.  Sister chromatids have separated (in anaphase) and are then distributed into two daughter cells (in telophase).  In G1, the two daughter cells are synthesizing cellular components and have not yet duplicated their DNA.  During the S phase, chromosomes duplicate their genetic material creating sister chromatids.  Starting with the S phase and ending with metaphase of mitosis, one chromosome equals two chromatids.

4.
Mitosis results in a constant number of chromosomes through many cell divisions.  The genes are on the chromosomes.  So, if all of our cells descended from a zygote by repeated mitosis, they should all have the same genes.

