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3 The table shows the results of food tests carried out to identify two types of biomolecules. 

 

test-tube 

reagent added to test-tube 

sodium hydroxide + 

copper sulphate 
Benedict's solution iodine in potassium iodide

X purple brick red brown 

Y blue blue blue-black 

Z purple blue blue-black 

 

Which conclusion is consistent with the results? 

 

 A Only albumen and sucrose had been placed in tube X. 

 B Only maltose and starch had been placed in tube Z. 

 C Only starch and sucrose had been placed in tube Y. 

 D Only starch and sucrose had been placed in tube Z. 

 

 



©       Hwa C
 
 

4 The 

dow

2 cm

 

 

Whi

 

 A 

 B 

 C 

 D 

 

 

Chong Institu

 graph sho

wn sucrose i

m3 of a 1 % 

ch conclusi

Between 

After 60 m

At 140 m

Between 

ution 2013      

ows the res

into glucose

invertase s

on can be d

0 and 60 m

min, the con

in, some of

60 and 140

                    

sults of an 

e and fructo

solution was

drawn from 

min, the con

ncentration 

f the enzym

0 min, the c

4 
 

          9648 H

investigatio

ose. 1 g of s

s added. 

this inform

centration o

of enzymes

e molecule

concentratio

H2 Biology / J

on using th

sucrose wa

ation? 

of the subst

s becomes 

s are denat

on of the sub

C2 Prelimina

he enzyme 

s dissolved

trate remain

the limiting 

tured. 

bstrate is th

ary Examinati
 

invertase t

d in 100 cm3

ns constant

 factor. 

he limiting fa

on / Paper 1 

that breaks
3 water and

 

. 

actor. 

 

s 

d 



©       Hwa C
 
 

5 The 

pico

 

 

Whi

nucl

 

  

 

 A 

 B 

 C 

 D 

 

Chong Institu

 diagram s

ograms (pg)

ch row cor

leus at diffe

numbe

mole

1

2

1

2

ution 2013      

shows a st

). 

rrectly ident

erent stages

telophase

r of DNA 

ecules 

12 

24 

12 

24 

                    

tage of mi

tifies the nu

s of nuclear 

e of mitosis

amount o

1

1

5 
 

          9648 H

tosis in a 

 

umber of D

division? 

of DNA / pg

6 

12 

12 

6 

H2 Biology / J

cell.  The 

NA molecu

numbe

mole

C2 Prelimina

amount o

 

ules and am

telophase 

er of DNA 

ecules 

6 

12 

6 

12 

ary Examinati
 

of DNA pre

mount of DN

II of meios

amount o

on / Paper 1 

esent is 12

NA in each

is 

of DNA / pg

3 

6 

3 

6 

 

2 

h 

g



6 
 

©       Hwa Chong Institution 2013                                     9648 H2 Biology / JC2 Preliminary Examination / Paper 1  
  
 

6 Nocodazole is a chemical used in the study of mitosis. It causes all mitotic cells to be 

arrested at metaphase. 

 

Which statement(s) correctly identify how nocodazole might work?  

 

1 Inhibits chromatin condensing in the nucleus 

2 Prevents replication of the centrioles 

3 Stops sister chromatids migrating to opposite poles 

 

 A 3 only B 1 and 2 only C 1 and 3 only D All of the above 

 

 

7 A double-stranded DNA molecule is 10 kb long.  

 

Which row correctly describes the structure of this DNA molecule? 

 

  number of nucleotides number of complete turns length of DNA molecule / m 

 A 10000 1000 3.4 

 B 20000 1000 0.34 

 C 20000 1000 3.4 

 D 20000 10000 3.4 

 

 

8 An alien organism was found and investigated. Like eukaryotes, it has a linear double-

stranded DNA genome. When DNA replication was examined, it revealed that although the 

process is semi-conservative, no Okazaki fragments were observed in all the multiple 

replication forks. In addition, the end-replication problem was not observed. 

 

Which statement correctly explains this phenomenon? 

 

 A Alien DNA is antiparallel. 

 B Alien DNA replication only starts at the 3’ end of each template strand. 

 C Alien DNA polymerase synthesises DNA in both 5’ to 3’ and 3’ to 5’ directions. 

 D Alien DNA ligase is not involved in the DNA replication process. 
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9 You have three different double-stranded DNA molecules, each of which you incubate 

(separately) in solution that is heated from 25 °C to 100 °C to denature the double-stranded 

molecules.  

 

Molecule 1 is 1000 bp long and has a G-C content of 70 %. 

Molecule 2 is 1000 bp long and has a G-C content of 50 %.  

Molecule 3 is 2000 bp long and has a G-C content of 40 %. 

 

Which statement is likely to be the correct prediction of the denaturation of these molecules? 

 

 A Molecule 2 will denature at the highest temperature. 

 B Molecule 3 will denature at the highest temperature. 

 C Molecules 1 and 2 will denature at a higher temperature than Molecule 3. 

 D All three molecules will denature at the same temperature. 

 

 

10 Which statements correctly describe the structure and function of prokaryote ribosomes? 

 

1 Prokaryote ribosomes are smaller than eukaryote ribosomes and sediment at 

70S. 

2 A prokaryote ribosome consists of two subunits, one of 50S and one of 30S. 

3 In prokaryotes, ribosomes translate mRNA in the same cellular compartment in 

which it is transcribed. 

4 In prokaryotes, ribosomes can begin translating mRNA before its synthesis has 

been completed. 

5 A prokaryote ribosome can accommodate only one tRNA at a time. 

 

 A 1, 3 and 5 only 

 B 2, 4 and 5 only 

 C 1, 2, 3 and 4 only 

 D All of the above 
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13 Which statement(s) about bacterial genetic transfer is / are not correct?  

 

1 In transformation, only bacterial cells which possess competence factors in their 

chromosomes can take up naked DNA from the surroundings. 

2 In generalised transduction, bacterial genes near the prophage insertion site on 

the donor chromosome can be transferred to the recipient cell via a T4 phage. 

3 In conjugation, DNA replication of the F plasmid occurs in both donor and 

recipient cells. 

4 Binary fission does not lead to variation in bacterial cells. 

 

 A 2 only B 1 and 2 only C 2 and 3 only D 3 and 4 only 

 

 

14 Which statements about viruses are correct? 

 

1 They can only be seen under the electron microscope. 

2 They possess DNA but not RNA. 

3 They have a simple structure based on nucleic acids, proteins and 

polysaccharides. 

4 They are obligate parasites. 

5 All possess a capsid made of capsomeres. 

 

 A 1 and 3 only B 2 and 5 only C 1, 4 and 5 only D 2, 4 and 5 only 
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17 The table compares the genomes of various organisms. 

 

organism classification number of 

chromosomes 

size of 

genome    

/ Mb 

approximate 

number of protein-

coding genes 

Haemophilus 

influenzae 

bacteria 1 1.8 1700 

Saccharomyces 

cerevisiae               

(yeast) 

eukarya 16 12.1 5900 

Drosophila 

melanogaster         

(fruit fly) 

eukarya 4 180 13000 

Oryza sativa              

(rice) 

eukarya 12 440 50000 

Canis familiaris 

(dog) 

eukarya 39 2400 19000 

Homo sapiens      

(human) 

eukarya 23 3000 20000 

 

Which statement can be concluded from the table? 

 

 A There is no correlation between chromosome number and genome size. 

 B Presence of introns in the eukaryotes resulted in larger genomes and more 

chromosomes. 

 C The more genes there are, the larger the genome. 

 D The genes are smaller in O. sativa, hence it has a smaller genome. 
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27 Mammalian liver cells were homogenised and the resulting homogenate centrifuged.  

Portions containing only mitochondria and cytosol (residual cytoplasm) were each isolated. 

Samples of each portion, and of the complete homogenate, were incubated in four ways: 

 

1 with glucose; 

2 with pyruvate; 

3 with glucose plus cyanide; and 

4 with pyruvate plus cyanide. 

 

Cyanide inhibits carriers in the electron transport chain. After incubation, the presence or 

absence of carbon dioxide and lactate in each sample was determined. The results are 

summarised in the table below. 

 

samples of homogenate 

complete mitochondria only cytosol 

carbon 

dioxide 
lactate 

carbon 

dioxide 
lactate 

carbon 

dioxide 
lactate 

1 glucose       

2 pyruvate       

3 glucose + 

cyanide 
      

4 pyruvate + 

cyanide 
      

 

= absent,  = present 

 

Which statement can be concluded from the table? 

 

 A Carbon dioxide was not formed when mitochondria was incubated with glucose as 

there was no oxygen present.  

 B Both aerobic and anaerobic respiration were occurring in 3.  

 C Lactate formation in mitochondria was inhibited by the presence of cyanide. 

 D The mode of action of cyanide would be similar to that of a cell experiencing anaerobic 

respiration. 
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31 Before the settlement of California in the 1800s, the elk population was very large. By about 

1900 there were only a few dozen elk left. Owing to protection, there are now about 3000 elk 

living in a small number of isolated herds. Unfortunately, some of the elk in all the herds 

have difficulty grazing due to a shortened lower jaw. 

 

Which statements best explain this? 

 

1 The early settlers only hunted elk that could graze. 

2 There was a mutation affecting jaw size. 

3 There is random mating within each herd. 

4 The current elk population demonstrates genetic drift. 

5 There was directional selection favouring short jaws. 

 

 A 1, 2 and 4 only B 1, 3 and 5 only  C 2, 3 and 4 only D 2, 3 and 5 only  

 

 

32 The following statements relate to molecular phylogenetics. 

 

1 Lines of descent from a common ancestor to present-day organisms have 

undergone similar, fixed rates of DNA mutation. 

2 Organisms with similar base sequences in their DNA are closely related to each 

other. 

3 The number of differences in the base sequences of DNA of different organisms 

can be used to construct evolutionary trees. 

4 The proportional rate of fixation of mutations in one gene relative to the rate of 

fixation of mutations in other genes stays the same in any given line of descent. 

 

Which statements, when taken together, suggest the existence of a ‘molecular clock’ that 

enables scientists to estimate the time at which one species might have diverged from 

another? 

 

 A 1 and 2 only B 1 and 4 only C 2 and 3 only D 3 and 4 only 
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37 Which statement is correct? 

 
 A Clones isolated from cDNA libraries contain promoter sequences. 

 B Restriction endonucleases cut DNA at specific sites that are always located between 

genes. 

 C To make a cDNA library, either a reverse transcriptase or a restriction endonuclease, 

but not both, can be used. 

 D It is possible for a coding region of a gene to be present in a genomic library prepared 

from a particular tissue but absent from cDNA library prepared from the same tissue. 

 

 

38 DNA fingerprinting is often used to confirm the identity of an individual.  The diagram shows 

a small section of the gel electrophoresis results from a DNA fingerprinting analysis of a 

family. 

 

 
 

Which of the children is least likely to be the offspring of both parents? 

 

 A child 1 

 B child 2 

 C child 3 

 D all of the children are definitely offspring of both parents 
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