SAMPLE MID-TERM EXAM QUESTIONS, BIOL 201

For the reaction A ↔ B, if [B] is 0.1M and Keq = 0.1, the concentration of A at equilibrium will be

1. 
1 M

2.  
0.1 M

3. 
0.01 M

4. 
10 M

5. 
100 M

Which of the following compounds does not contain a phosphoryl group with high phosphoryl transfer potential?

1. Phosphoenolpyruvate

2. 1,3 bisphosphoglycerate

3. Glyceraldehyde-3-phosphate

4. GTP

5. ATP

Under which of the following conditions is the pyruvate dehydrogenase complex most likely to be fully catalytically active

1. Low ATP, high acetyl CoA, high NADH

2. Low ATP, low acetyl CoA, high NADH

3. High ATP, low acetyl CoA, low NADH

4. High ATP, high acetyl CoA, high NADH

5. Low ATP, low acetyl CoA, low NADH

ΔG for the movement of an ion across a cell membrane is composed of a concentration term ΔGc and an electrical term ΔGm.  For the movement of K+ ions into cells

1. ΔGc is negative and ΔGm is positive

2. ΔGc is positive and ΔGm is negative

3. Both ΔGc and ΔGm are positive

4. Both ΔGc and ΔGm are negative

5. None of the above

How many protons are translocated across the inner mitochondrial during the reaction succinate + ½ O2 → fumarate + H2O

1. 2

2. 4

3. 6

4. 8

5. 10

Which of the following enzymes does not catalyze a step in the pathway for gycolysis?

1. Pyruvate carboxylase

2. Phosphofructokinase 

3. Pyruvate kinase

4. Hexokinase

5. Glyceraldehyde-3-phosphate dehydrogenase

Conformational changes in the beta subunits of the mitochondrial ATP synthase are thought to result from:

1. conformational changes in the associated alpha subunits

2. movement of protons through the b subunits of Fo

3. rotation of the associated gamma subunit of the ATP synthase

4. electron transfer from cytochochrome c to cytochrome b

5. the binding of AMP to Fo

The binding of the signal recognition particle to a signal sequence is not required for the targeting of proteins to:

1. the ER lumen

2. the chloroplast

3. the Golgi

4. the plasma membrane

5. the lysosome

Photophosphorylation is a term that refers to:

1. synthesis of ATP in the mitochondria during photosynthesis

2. the phosphorylation of intermediates in the Calvin cycle pathway for CO​​2 fixation

3. synthesis of ATP by chloroplast ATP synthase during photosynthesis

4. cyclic electron flow 

5. the dark reactions of photosynthesis

Which of the following reactions occurs only as part of the gluconeogenesis pathway:

1. Fructose-6-Phosphate + ATP → Fructose-1,6-bisphosphate + ADP

2. Phosphoenol pyruvate + ADP → Pyruvate + ATP

3. Glyceraldehyde-3-phosphate + phosphate + NAD+ → 1,3-bisphosphoglycerate + NADH

4. Fructose 1,6 bisphosphate → Fructose-6-phosphate + phosphate

5. Glucose + ATP → Glucose-6-phosphate

A mRNA for a mitochondrial matrix protein is translated on cytoplasmic ribosomes and isolated mitochondria are added to the mixture.  Which of the following will normally occur?

1. A precursor form of the protein will be converted into a mature form after it enters the mitochondria

2. The mature form of the protein will enter the mitochondria directly

3. Neither a precursor nor a mature form of the protein will enter the mitochondria

4. A precursor form of the protein will enter the mitochondria but it will not be converted into a mature form

5. The mature form of the protein will remain in the space between the outer and inner membranes

If ΔGo’ for the reaction C ↔ A + B is 1.36 kcal/mol, what is ΔGo’ for the reaction 

A + B ↔ C?

1. 1.36 kcal/mol

2. -1.36 kcal/mol

3.
2.72 kcal/mol

4
-2.72 kcal/mol

5
cannot be determined from the information given

The process by which a transport vesicle fuses with a target membrane involves which of the following?

1. The binding of vesicle coat proteins to cargo proteins

2. The binding of vesicle coat proteins to a GTP-binding protein

3. The assembly of a clathrin coat

4. The addition of an N-acetyl-glucosamine residue to a core oligosaccharide

5. The association of a v-SNARE protein with a corresponding t-SNARE protein

Which of the following is not associated with photosystem II

1. oxidation of water

2. charge separation in P680

3. absorption of light by chlorophyll a

4. reduction of ferredoxin

5. reduction of plastoquinone

Pyruvate will be converted to lactate when

1. cells are deprived of oxygen

2. the tricarboxylic acid cycle is blocked (completely inhibited)

3. the electron transfer chain is blocked 

4. pyruvate dehydrogenase is blocked

5. all of the above

The process that ensures that only folded proteins exit the ER for the cis-Golgi involves:

1. removal of a signal sequence from a precursor protein

2. binding of the SRP to a signal sequence

3. the association of importin with a specific amino acid sequence

4. the assembly of clathrin on the vesicle coat

5. the processing of the core N-linked oligosaccharide

Which of the following processes does not normally occur during the import of a nuclear encoded protein destined for the mitochondrial matrix?

1. association of a precursor form of the protein with a receptor on the mitochondrial outer membrane.

2. transfer of the protein across import channels located in the outer and inner mitochondrial membranes. 

3. association of the precursor with the signal recognition particle in the cytoplasm

4. association of the precursor with an hsc70 protein in the mitochondrial matrix

5. cleavage of a matrix targeting sequence by a protease in the matrix
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6. Lynn Margulis published a paper in 1966 that led to the ‘Endosymbiotic Theory’. Which of the following statements reflects that theory?

a. Mitochondria are derived from anaerobic bacteria

b. The nucleus is derived from the engulfment of a fungal cell that was digested except for its nucleus

c. The nucleus is derived from invaginations of the plasma membrane

d. Chloroplasts are derived from photosynthetic bacteria

e. The endomembrane systems (endoplasmic reticulum, Golgi, etc) derived from a symbiosis between an ancient eukaryote and an archaebacteriu

7. Which of the following statements about photosynthesis is TRUE?

a. All photosynthetic reactions take place in the thylakoid stacks

b. During the light reactions, a proton gradient builds up across the inner membrane of the chloroplast

c. The only pigments found in the thylakoid membranes are chlorophylls

d. The Calvin cycle takes place in the chloroplast stroma

e. Ferredoxin-NADP+ reductase is located on the lumen side of the thylakoid membrane

8. Treatment of plants with phenylhydrazones makes the thylakoid membranes permeable to protons. What will be the effect on photosynthesis?

a. The Calvin cycle will be inhibited due to lack of ATP

b. The Calvin cycle will be inhibited due to lack of NADPH

c. The Calvin cycle will be inhibited due to lack of both ATP and NADPH

d. The Calvin cycle will not be affected 

e. Neither the light reactions nor the Calvin cycle will be affected

