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STPM BIOLOGY – TERM 3 Chapter 1: Taxonomy and Biodiversity 1. The diagram shows one way of representing the classification of living organisms into five kingdoms. The overlapping of boxes indicates that members in Kingdom Protoctista share certain characteristics with other kingdoms. [Johor 2008]



(a) Which kingdom is represented by box X?



[1]



________________________________________________________________________________ (b) Give one structural characteristic that the members of Kingdom Protoctista may share with members of: [2] (i) Fungi: _______________________________________________________________________ (ii) The kingdom represented by box X: _______________________________________________ _______________________________________________ (c) Give two reasons why fungi are placed in a separate kingdom from plants.



[2]



_______________________________________________________________________________ _______________________________________________________________________________ (d) The diagram below shows the way in which four species of monkey are classified.
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(i) State two reasons why monkeys are grouped under Chordata.



[2]



____________________________________________________________________________ ____________________________________________________________________________ (ii) What taxon is represented by Primates?



[1]



____________________________________________________________________________ (iii) To which family does the green monkey belongs to?



[1]



___________________________________________________________________________ (iv) Explain why the blue monkey is more closely related phylogenetically to the green monkeys than to the red colobus. [1] ___________________________________________________________________________ 2. Taxonomists organize species into hierarchical systems to show phylogenetic relationships. They find algae difficult to classify. The photosynthetic pigments in algae are used to distinguish among the major groups or phyla. These phyla are the green algae (Chlorophyta), the brown algae (Phaeophyta) and the red algae ( Rhodophyta). Tha major features of CHlorophyta, Phaeophyta and Rhodophyta are shown in the table below. [Johor 2009]
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(a) With reference to the table above, (i) Name two features that all three phyla share with the plant kingdom.



[2]



____________________________________________________________________________ ____________________________________________________________________________ (ii) List two characteristics of brown algae which are not found in the other two phyla.



[2]



____________________________________________________________________________ ____________________________________________________________________________ (iii) Suggest two reasons why taxonomists think that the three phyla of algae may not be closely related. [2] ____________________________________________________________________________ ____________________________________________________________________________ (b) State one function of flagella in unicellular algae.



[1]



_______________________________________________________________________________ (c) (i) Define the term taxon.



[1]



______________________________________________________________________________ (ii) State the major function of the natural classification.



[1]



_____________________________________________________________________________ (iii) State one major function of an artificial classification.



[1]



_____________________________________________________________________________
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3. The diagram shows the life cycle of the plant Dryopteris.



[Kedah 2011]



(a) Identify processes Y and Z in the diagram above.



[2]



________________________________________________________________________________ (b) What are represented by W and X in the diagram?



[2]



________________________________________________________________________________ (c) State two differences between W and X.



[2]



________________________________________________________________________________ ________________________________________________________________________________ (d) State two characteristics of Dryopteris.



[2]



________________________________________________________________________________ ________________________________________________________________________________ (e) State the phylum of Dryopteris and Marchantia in the table below. Plant Dryopteris Marchantia SMK Sultan Ibrahim Kulai Johor
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4. The diagram below shows part of a tapeworm, Taenia sp.



(a) What is meant by parasitic nutrition?



[Kedah 2009]



[2]



_______________________________________________________________________________ _______________________________________________________________________________ (b) Parasites can be divided into obligate and facultative parasites. Explain these two types of parasites. [2] Obligate parasite: _________________________________________________________________ _________________________________________________________________ Facultative parasite: _______________________________________________________________ _______________________________________________________________ (c) Name the part labelled A and state its importance in the life of the tapeworm.



[2]



________________________________________________________________________________ ________________________________________________________________________________ (d) (i) State the type of nutrition in Mucor.



[1]



______________________________________________________________________________ (ii) Compare the nutrition of tapeworm and Mucor.



[3]



______________________________________________________________________________ ______________________________________________________________________________ ______________________________________________________________________________ ______________________________________________________________________________ SMK Sultan Ibrahim Kulai Johor
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5. The diagram below shows three types of unicellular organisms.



[NS 2010]



(a) Name the taxonomic kingdom of the organisms above.



[1]



________________________________________________________________________________ (b) State the scientific names and phyla of the organisms in the diagram above. Organism A



Scientific name



[6]



Phylum



B C (c) Organism B has two nuclei, namely macronucleus and micronucleus. State the function of micronucleus.



[1]



________________________________________________________________________________ (d) State two different characteristics between organisms A and C.



[2]



________________________________________________________________________________ ________________________________________________________________________________ 6. The diagram below represents transverse sections through three different animal phyla, A, B and C. [Pahang 12’]
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(a) Identify the body layers 1,2 and 3.



[3]



1: _____________________________________________________________________________ 2: _____________________________________________________________________________ 3: _____________________________________________________________________________ (b) Identify which of the transverse section represents a member of the phylum Platyhelminthes. Give one reason for your decision. [2] ________________________________________________________________________________ ________________________________________________________________________________ (c) Which section represents a phylum that shows radial symmetry?



[1]



_______________________________________________________________________________ (d) Which section represents a phylum in which chaetae would be present?



[1]



________________________________________________________________________________ (e) Describe three features present in members of the phylum Annelida which are not found in Hydra. [3] _______________________________________________________________________________ _______________________________________________________________________________ _______________________________________________________________________________
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7. The diagrams below show the stages of the life cycle of a green plant. The pictures in Diagram 1 is not in sequence.



(a) The life cycle of this plant shows alternation of generations. Define the term alternation of generations.



[2]



________________________________________________________________________________ ________________________________________________________________________________ ________________________________________________________________________________ (b) Which of the picture labelled A to F in Diagram 1 is known as the young sporophyte?



[1]



________________________________________________________________________________
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(c) Name the male and female reproductive structures of the gametophytes.



[2]



________________________________________________________________________________ ________________________________________________________________________________ (d) Mark on Diagram 2 the positions where mitosis and meiosis happen.



[2]



(e) State three characteristics of the plant that are considered more advanced compare to bryophytes. [3] _______________________________________________________________________________ _______________________________________________________________________________ _______________________________________________________________________________ ________________________________________________________________________________ Section B: Essays 1. (a) State the causes of declining biological diversity due to human activities. [5] (b) State the reasons why tropical rainforests are disappearing today and discuss the consequences. [10] 2. (a) Explain briefly the concept of taxonomy. (b) State the importance of taxonomy. (c) Differentiate between the plants Pinus sp. and Caesalpinia sp.



[3] [5] [7]



3. (a) State the importance of conservation of ecosystem. (b) (i) State why conservation of forests is important. (ii) Explain the sustainable development technology in forestry development.



[5] [4] [6]



4. (a) Discuss why a virus cannot be classified as a prokaryote or eukaryote. (b) Describe how bryophytes are adapted to live on land.



[8] [7]



5. By giving a named example, describe the taxonomical characteristics of the following taxonomical groups of organisms. (i) Arthropoda (ii) Echinodermata (iii) Fungi (iv) Mollusca (v) Spermatophyta [15] SMK Sultan Ibrahim Kulai Johor
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6. (a) Explain why proper management and conservation of ecosystems are needed. [5] (b) (i) Define sustainable development. [2] (ii) Explain the benefits of sustainable development techniques used in the management of forests. [8] 7. (a) Define sustainable development. (b) Discuss how sustainable development can be implemented in the following: (i) forestry (ii) agriculture (iii) fishery



[2] [5] [5] [3]



8. (a) Describe the diagnostic features of angiospermatophytes. [5] (b) Discuss the extent to which the angiospermatophytes and filicinophytes are adapted to live on land. [10] - END OF CHAPTER 1 –



SMK Sultan Ibrahim Kulai Johor



10



STPM BIOLOGY – TERM 3 Chapter 2: Ecology Part A: Structured 1.



[3 marks]
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2. The diagram below shows the energy flow measured during a study of a grassland ecosystem. The values shown are kJ m-2 year-1 x 104. Values of energy lost through respiration (R) and other means (L) are shown for some organisms. The biomass of the organisms in the ecosystem remains unchanged during the study. [Pahang 2012]



(a) Calculate the gross primary productivity (GPP) for the grasses in this system. Show your working. ________________________________________________________________________________ ________________________________________________________________________ [ 2 marks] (b) Describe how this figure could be used to calculate the net primary productivity (NPP) of the grasses. ________________________________________________________________________________ __________________________________________________________________________ [1 mark]
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(c) Calculate the percentage of energy taken in by the grasshoppers that is converted into new grasshopper biomass. Show your working. ________________________________________________________________________________ ________________________________________________________________________________ ________________________________________________________________________ [3 marks] (d) Give two ways in which energy is lost by the grasshoppers other than in respiration. ________________________________________________________________________ [ 2 marks] (e) Use your calculated figure in parts (a) and (c) to explain why food chains are of limited length. ________________________________________________________________________________ ________________________________________________________________________ [ 2 marks]
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Part B: Essays 1. (a) Describe how climatic and biotic factors affect the size of a population. (b) Describe how the population size of rats in a rice field can be estimated.



[ 8 marks] [ 7 marks] Johor 2008



2. (a) Explain the meaning of the term ecosystem. (b) Explain how energy is transferred along the food chain in an ecosystem.



[ 5 marks] [ 10 marks] Kedah 2011



3. (a) Describe the different types of ecological pyramids. (b) Discuss the factors which influence the size of a population.



[ 6 marks] [ 9 marks] Melaka 2009



4. (a) Explain biogeochemical cycle. (b) With the aid of a suitable diagram, explain the phosphorus cycle. 5. (a) Describe the energy transfer from the sun to producers through the trophic levels. (b) Describe and explain the shape of a bacterial population curve.



[ 5 marks] [ 10 marks] N.Sembilan 2011 [ 11 marks] [ 4 marks] Pahang 2011



6. (a) Explain what is meant by: (i) Carrying capacity (ii) Biotic potential [ 4 marks] (b) With reference to suitable examples, describe the adaptive features of organisms using the k strategies and r strategies for their survivals. [ 11 marks] Perak(2) 2009 7. (a) What are meant by niche and habitat? (b) State three types of niche in ecology and elaborate on each of them.



[ 4 marks] [ 11 marks] Selangor 2011



END OF CHAPTER 2
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STPM BIOLOGY – TERM 3



Chapter 3: Selection and Speciation Part B: Essays 1. (a) Define the term genetic drift, and explain how it occurs in a population. (b) Explain the concept of adaptive radiation, using specific examples.



[ 8 marks] [ 7 marks] (Johor 2012)



2. (a) What is meant by species? Explain the problems faced in the definition of species. (b) Explain how the isolation mechanism helps in the formation of new species.



[ 5 marks] [ 10 marks] (Johor 2008)



3. (a) Describe the genetic and environmental factors that cause variation in organisms. (b) Explain the importance of variation in a population.



[ 12 marks] [ 3 marks] (Kelantan 2012)



4. With the aid of graphs and suitable examples, explain briefly: (a) Stabilising selection (b) Directional selection (c) Disruptive selection 5. (a) Explain the role of isolating mechanisms in the evolution of new species. (b) Describe an explain, using an example, the process of artificial selection.



[ 15 marks] (NS 2009) [ 8 marks] [ 7 marks ] (Pahang 2012)



6. (a) What is meant by species? [ 2 marks] (b) Explain the problems that exist in defining species. [ 5 marks] (c) Explain how different species could maintain their identities through isolating mechanism. [ 8 marks] (Terengganu 2011)



END OF CHAPTER 3
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STPM BIOLOGY – TERM 3 Chapter 4: Genetics and Inheritance 1. (Johor 2009)
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2.
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(Johor 2012)
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3. The diagram below shows the stages in meiosis during the formation of gametes which involve a pair of chromosome P and a pair of chromosome Q. (N.9 2011)
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4. (N.9 2009)
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5.



(d)



State the function of lac Y gene.



[1 mark]



.......................................................................................................................................



SMK Sultan Ibrahim Kulai Johor



21



6. The processes of transcription and translation are shown in the diagrams below.
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7. (a) Cystic fibrosis is a recessive condition that affects about 1 in 2500 babies in the Caucasian population of the United States. [Johor 2009] (i) Calculate the frequency of the recessive allele in the population.



[2]



(ii) Calculate the frequency of the dominant allele in the population.



[1]



(iii) Determine the percentage of the heterozygous individuals (carriers) in the population.



[1]



(b) In a population of butterflies, brown body (B) is dominant to white (b). 40% of butterflies in the population are white. Using the information given, calculate the following: (i) The percentage of butterflies in the population that are heterozygous.



[3]



(ii) The frequency of homozygous dominant butterflies.



[1]



(c) Give two conditions for a population to be in Hardy-Weinberg equilibrium.



[2]



_________________________________________________________________________________ _________________________________________________________________________________
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8. In sheep, the characteristic of normal fur is controlled by a dominant allele R while non-uniform fur is controlled by a recessive allele r. In a population of 100 sheep that mate randomly, it is found that 250 sheep have non-uniform fur. [Kedah 2011] (a) Calculate the frequency of recessive allele in the population.



[2]



(b) Calculate the frequency of the sheep in the population which have heterozygous Rr genotype. [2]



(c) Calculate the number of sheep in the population with (i) homozygous dominant genotype.



(ii) heterozygous genotype.



[2]



[2]



(d) If all the sheep with non-uniform fur in (a) are killed by a disease and other sheep are allowed to mate freely, find the frequency of the dominant allele in the new population. [2]
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9. In a population of rats, 64% have agouti coat. Agouti coat is controlled by a recessive allele r whereas yellow coat is controlled by a dominant allele R. [Kedah 2009] (a) With the help of relevant equations, calculate the allelic frequency of agouti and that of yellow. [5]



(b) Will the allelic frequency change in the next generation? Explain.



[3]



________________________________________________________________________________ ________________________________________________________________________________ ________________________________________________________________________________ ________________________________________________________________________________ (c) If all the homozygous yellow coat rats die at birth, what is the percentage loss from the total yellow allele? [2] ________________________________________________________________________________ ________________________________________________________________________________ ________________________________________________________________________________ SMK Sultan Ibrahim Kulai Johor
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10.The pedigree below shows the inheritance of red-green colour blindness. Red-green colour blindness is a sex-linked recessive condition. The gene for colour blindness is carried on the X-chromosome. [Kelantan 2012]



(a) Why is X linkage more common than Y linkage?



[2]



_______________________________________________________________________________ _______________________________________________________________________________ (b) Assume that the alleles C and c control the expression of the trait, state the genotype of the following individuals labelled A to E. [5] A: _____________________________



D: ____________________________



B: _____________________________



E: ____________________________



C: _____________________________ (c) By means of a genetic diagram, what is the probability of a red-green colour blindness father and a mother carrying the allele for red-green colour blindness having a red-green colour blindness daughter? [3]
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11. The diagram below shows the DNA replication fork during DNA replication.



(a) When does the replication occurs in the cell cycle?



[Pahang 09]



[1]



________________________________________________________________________________ (b) Name enzymes C and D involved in replication and state their function.



[4]



C: ______________________________________________________________________________ ______________________________________________________________________________ D: ______________________________________________________________________________ ______________________________________________________________________________ (c) Based on the diagram, there are two newly synthesised strands, X and Y. (i) Name both strands and state the way they are synthesised.



[2]



X: ____________________________________________________________________________ Y: ____________________________________________________________________________ (ii) State why DNA replication is said to be semi-conservative.



[1]



_____________________________________________________________________________ _____________________________________________________________________________ (d) Explain why strand X is synthesised as fragments.



[2]



________________________________________________________________________________ ________________________________________________________________________________ SMK Sultan Ibrahim Kulai Johor



28



12. The diagram below shows the comb shape of the chickens.



[Pahang 10’]



(a) The genotype R__pp gives a rose comb, rrP__ gives a pea comb, R__P__ gives a walnut comb and rrpp gives the single comb. The dash (__) indicates the presence of either the dominant or recessive alleles. List all the genotype which will produce a walnut phenotype. [1] ________________________________________________________________________________ (b) In an experiment, chickens with rose comb were crossed with chickens with pea comb. All the resulting F1 offspring differ from both parents and had walnut comb. When pairs of these F1 were allowed to interbreed, they produce the resulting F 2 ratio in offspring: 9 walnut comb, 3 rose comb, 3 pea comb, 1 single comb Draw a genetic diagram to explain both of these crosses.



[7]



(c) A walnut comb chicken was crossed with a rose comb chicken. All the progeny had walnut comb. State the two possible pairs of parental genotypes that could produce these progeny. [2] _____________________ x _____________________ _____________________ x _____________________ SMK Sultan Ibrahim Kulai Johor



29



13.During research into the mechanism of DNA replication, bacteria were grown for many generations in a medium containing only heavy isotope of nitrogen, 15N. This resulted in all the DNA molecules containing only 15N. The graph below shows the result. [Pahang 11’]



Diagram 1 These bacteria were then grown in a medium containing only light nitrogen, 14N. After the time taken for the DNA to replicate once, the DNA was analysed. The results are as follows:



Diagram 2 (a) Explain how these data support the semi-conservative hypothesis of DNA replication.



[3]



________________________________________________________________________________ ________________________________________________________________________________ ________________________________________________________________________________ ________________________________________________________________________________ The bacteria continue to grow in the light nitrogen, 14N medium until the DNA had replicate once more. The DNA molecules were analysed. The results are as follows:



Diagram 3 SMK Sultan Ibrahim Kulai Johor
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The figures below show the simple diagrams of DNA molecules, including the nitrogen content of each.



Diagrram 4 (b) With reference to Diagram 4, select the letter(s) which best represent the bacterial DNA in Diagrams 1, 2 and 3. [3] Diagram 1: ______________________________________________________________________ Diagram 2: ______________________________________________________________________ Diagram 3: ______________________________________________________________________ The bacteria continue to grow in the light nitrogen, 14N medium until the DNA had replicate once more. The DNA molecules were analysed. (c) Complete the bar graph to indicate the expected results of the composition of these DNA molecules. [3]



(d) Name the enzyme mainly responsible for the synthesis of a new strand of DNA.



[1]



________________________________________________________________________________ SMK Sultan Ibrahim Kulai Johor
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14.The colour and shape of radish are controlled by two pairs of alleles that do not show dominance, each genotype produces different phenotypes. Radish can be red(RR), purple (Rr) or yellow (rr). Radish shape can be long (LL), oval (Ll) or round (ll). [Terengganu 2010] (a) Draw a genetic diagram for the cross between the red and long radish with the yellow and round radish. [4]



(b) Draw the Punnett square if the selfing of F1 generation produced in (a) occur.
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(c) By using the data in (b), complete the table below.
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ESSAY 1. (a) Differentiate between gene mutation and chromosomal mutation. (b) Explain the different types of gene mutation. Give specific examples where relevant. (c) Down’s Syndrome is caused by chromosomal mutation. Explain how this may occur.



[ 4 marks] [ 8 marks] [ 4 marks]



2. (a) Explain what is meant by frameshift mutation and non-frameshift mutation. [ 6 marks] (b) With the aid of a diagram, describe briefly the evolution of a named fertile allopolyploid. [ 9 marks] 3. (a) Define mutation. [ 2 marks] (b) What is meant by chromosomal mutation? State the types of chromosomal mutation and and explain how each type occurs. [ 13 marks] 4. Studies on the lac operon show that gene expression in organisms is controlled and regulated. (a) State the reasons why gene regulation is necessary. [ 3 marks] (b) Why is the lac operon classed as an inducible system? [ 2 marks] (c) Explain the regulation of gene expression in lac operon. [ 10 marks] 5. (a) Escherichia coli is a bacterium that will only produce the enzymes necessary for utilizing lactose when it is placed in lactose solution. Explain how this enzyme induction is controlled. [ 9 marks] (b) Explain how a zygote with the genotype XO is formed in humans. What is the effect of an individual carrying the chromosome XO? [ 6 marks] 6. (a) State the structural differences between RNA and DNA. [ 3 marks] (b) Discuss how the information from DNA is used to form a correct sequence of amino acids in polypeptide. [ 12 marks] 7. (a) Draw and label a simplified diagram to show how DNA is constructed from sugars, phosphates and bases. [ 6 marks] (b) Explain why DNA must be replicated before mitosis and the role of helicase in DNA replication. [ 4 marks] (c) Explain how the base sequences of DNA is conserved during replication. [ 5 marks]



8. (a) Draw and label the general structure of deoxyribonucleic acid (DNA). (b) DNA replicates during interphase. Describe this process.
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9. (a) What is menat by: (i) Hardy-Weinberg’s Law? (ii) Sickle-cell anemia?



[3] [3]



(b) In a particular country in Northern Africa, a medical study revealed that 0.085% of the country’s population are suffering sickle-cell anemia. Sickle-cell anemia is controlled by a pair of alleles H and h, where the individuals with the illness have the homozygous recessive genotype, those with normal red blood cell have the alternative genotypes. Using the Hardy-Weinberg’s equation, calculate the percentage of the population of the two genotypes for normal blood cells. [4] (c) In only a few remote areas in that country, the percentage of sickle-cell anemia reaches as high as 4%. Calculate (i) the percentage of homozygous and heterozygous individuals with the normal blood cells.[3] (ii) the ratio of both the phenotype. [2] N.Sembilan 2011 10. (a) With reference to an example, explain what is meant by the following genetic terms: (i) multiple alleles (ii) polygenic inheritance



[6]



(b) In sweet corn plants, the alleles for red and smooth seed are dominant over the alleles of white and wrinkled seed. Sweet corn plants with red and smooth seed were crossed with plants with white and wrinkled seed. A test cross was done using the F1 progeny and the results are as follows: Red, smooth 348 White, wrinkled 335 Red, wrinkled 40 White, smooth 39 By using suitable symbols, draw a genetic cross diagram to explain the results.



[9] Pahang 2009



11.(a) Outline one example of inheritance involving multiple alleles. [6] (b) Using an example you have studied, explain a cross between two linked genes, including the way in which the recombinants are produced. [9] Pahang 2012
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12. A homozygous tall pea plant with smooth seeds is crossed with a homozygous dwarf plant with wrinkled seeds. The F1 generation produces all tall plants with smooth seeds. When a test cross is carried out, the following results are obtained. 53 tall plants with smooth seeds 48 dwarf plants with wrinkled seeds 49 tall plants with wrinkled seeds 47 dwarf plants with smooth seeds (a) Describe, using genetic symbols (i) How individuals of F1 generation are produced from homozygous parents? (ii) The results of the test cross. [10] (b) Are the genes for height of pea plants and texture of seeds linked-genes or non linked-genes? Give reasons for your answer. [5] Perak 2009 13.In Drosophila, the genes for wing length and for eye colour are sex-linked. Normal wing and red eye are dominant to miniature wing and white eye. (a) In a cross between a miniature wing, red-eyed male and a homozygous normal wing, white-eyed female, explain fully the appearance of the: (i) F1 and (ii) F2 generations. [8] (b) Crossing a female from the F1 generation above with a miniature wing, white-eyed male gave the following results: Normal wing, white-eyed males and females Normal wing, red-eyed males and females Miniature wing, white-eyed males and females Miniature wing, red-eyed males and females



35 17 18 36



Account for the appearance and numbers of the phenotypes shown above. What conclusion can you draw on the positions of the alleles?
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14.(a) A population of fruit flies consists of 250 individuals. 195 individuals have grey bodies. The allele for grey is dominant (K) and the allele for ebony bodies is recessive (k). Assuming the population is in a genetic equilibrium, calculate the frequency for the alleles and the ratio for the three genotypes in the population. [8] (b) The ABO blood group is governed by a set of three multiple alleles, IA, IB and IO. IA and IB are codominant, IO is recessive. A man of blood group B married a woman of unknown ABO blood group. They had three children. One of the children had blood group A, one had blood group AB and one had blood group O. (i) State the genotype of the parents and give explanation for your answer. [5] (ii) Draw a genetic diagram to show the inheritance of ABO blood groups in this family. [2] Terengganu 2009 15.(a) Explain briefly the experiment conducted by Meselson and Stahl to prove the DNA replication method. (8) (b) Explain DNA replication (7) Terengganu 2009



END OF CHAPTER 4
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STPM BIOLOGY – TERM 3 CHAPTER 5: GENE TECHNOLOGY Section A: Structured 1 [Johor 2008]
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2. The diagram below shows a DNA fragment containing a desired gene and a bacterial plasmid. [Melaka 2009]



(a) (i) Identify a restriction site found on the DNA fragment and plasmid.



[ 1 mark]



___________________________________________________________________________
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(ii) State and explain the characteristics of the restriction site named in (a)(i).



[ 2 marks]



___________________________________________________________________________ ___________________________________________________________________________ (b) Draw a diagram to show (i) a DNA restriction fragment containing the desired gene.



(ii) the end of the open plasmid.



[ 1 mark]



[ 1 mark]



(c) In some genetic engineering processes, a synthetic gene is inserted into a bacterial host. This process is shown below.



(i) What is the term used to describe the function of the plasmid in this process?



[ 1 mark]



___________________________________________________________________________ (ii) Name the type of enzyme used in stage Q to cut the DNA.



[ 1 mark]



___________________________________________________________________________ SMK Sultan Ibrahim Kulai Johor
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(d) Human insulin is now genetically engineered to treat diabetes. State three advantages in using this type of insulin. [ 3 marks] _____________________________________________________________________________ _____________________________________________________________________________ _____________________________________________________________________________ 3. The figure below shows a summary of a procedure designed to clone genes.



(a) What is meant by recombinant DNA?



[Pahang 2009]



[ 1 mark]



_____________________________________________________________________________ (b) State briefly what happens at steps I, II and III.



[ 3 marks]



_____________________________________________________________________________ _____________________________________________________________________________ _____________________________________________________________________________
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(c) What are the plasmid and foreign gene cut by using the same restriction enzyme? [ 1 mark] ____________________________________________________________________________ (d) State two ways in which bacteria can be screened for the presence of recombinant plasmids. [ 2 marks] _____________________________________________________________________________ _____________________________________________________________________________ (e) (i) State two benefits of insulin produced by genetic engineering.



[ 2 marks]



___________________________________________________________________________ ____________________________________________________________________________ (ii) Unlike insulin, blood cannot be produced by genetic engineering. Why?



[ 1 mark]



___________________________________________________________________________ 4. The following diagram is the simplified representation of a technique used in genetic engineering. [Pahang 2011]
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(a) Give the name of enzymes A and B.



[ 2 marks]



_____________________________________________________________________________ (b) Suggest why the same enzyme (enzyme A) is used to cut both vector DNA and the chromosomal DNA fragment. [ 1 mark] _____________________________________________________________________________ (c) What is the function of enzyme B?



[ 1 mark]



_____________________________________________________________________________ (d) What name is normally given to molecule C?



[ 1 mark]



_____________________________________________________________________________ (e) Describe two ways in which the chromosomal DNA fragment can be obtained.



[ 2 marks]



_____________________________________________________________________________ _____________________________________________________________________________ (f) What can be added to molecule C to aid in selection and identification of the cells that have successfully taken up the fragment? [ 1 mark] _____________________________________________________________________________ (g) Suggest a possible medical use of this technology.



[ 1 mark]



_____________________________________________________________________________
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5. “Take all” is a disease caused by a fungus. It can cause severe damage to the crops. There is no gene for resistance to this fungus in wheat. There is, however a gene for resistance to this fungus present in oats. The diagram shows how this gene might be transferred to wheat. [Perak 1]



(a) (i) The wheat plant with the resistance gene contains recombinant DNA. What is recombinant DNA? [ 1 mark] ___________________________________________________________________________ (ii) The plasmid acts as vector for the resistance gene. What is vector?



[ 1 mark]



___________________________________________________________________________ (iii) Suggest how cells with the resistance gene can be selected.



[ 2 marks]



__________________________________________________________________________ ___________________________________________________________________________ (b) A laboratory has oat plants containing the resistance gene and a supply of plasmids. Describe how bacteria may be produced which have the resistance gene in their plasmids. [ 6 marks] _____________________________________________________________________________ _____________________________________________________________________________ _____________________________________________________________________________ _____________________________________________________________________________ _____________________________________________________________________________ _____________________________________________________________________________ SMK Sultan Ibrahim Kulai Johor
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6. The flowchart below outlines the stages in the process by which foreign DNA may be inserted into a bacterium. [Perak 2]



(a) (i) Name the enzyme used to make single stranded DNA in stage A.



[ 1 mark]



___________________________________________________________________________ (ii) The original mRNA contains the following sequence: UAACUGCCG Write the corresponding sequence of bases in the single stranded DNA made in stage A. [ 1 mark] ___________________________________________________________________________ (b) (i) Explain how the sticky ends allow a temporary link to be made between suitable pieces of DNA. [ 1 mark] ___________________________________________________________________________ (ii) Name the enzyme used to convert this temporary link into permanent combined DNA. [ 1 mark] ___________________________________________________________________________
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(iii) What name is usually given to this combined DNA?



[ 1 mark]



__________________________________________________________________________ (c) Suggest why the bacteria are treated with calcium ions and subjected to temperature shock. [ 2 marks] _____________________________________________________________________________ _____________________________________________________________________________ (d) Describe one way in which bacteria can be screened for the presence of plasmids. [ 3 marks] _____________________________________________________________________________ _____________________________________________________________________________ _____________________________________________________________________________
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1 (a) In DNA recombinant technology, a desired gene is obtained and inserted into a host cell to be cloned. (i) Describe the ways of obtaining a desired gene. [ 7 marks] (ii) Explain how the desired gene can be inserted into a host cell. [ 5 marks] (b) List three applications of recombinant DNA technology in medical field. [ 3 marks] Johor 2009 2 (a) What is meant by vector in DNA cloning? State the characteristics of this vector. (b) Describe how DNA cloning is carried out by bacteria.



[ 5 marks] [ 10 marks] Kelantan 2012



3. (a) Explain how amniocentesis is used in the screening for genetic defects. [ 6 marks] (b) Explain the main steps in the formation of DNA fingerprint and state the uses of this technique. [ 9 marks] N.Sembilan 2011 4. Explain how the following techniques are carried out: (a) Gene therapy (b) DNA fingerprinting technique



[ 7 marks] [ 8 marks] N.Sembilan 2010



5. (a) Recombinant DNA technology has been used to transform higher plants and animals and to modify them to produce better crops and more productive farm animals. What are the possible risks could genetically modified plants have? [ 10 marks] (b) Explain the theoretical basis of genetic fingerprinting and suggest uses for the process. [ 5 marks] Terengganu 2010 6. (a) State the negative effects on health and environment that may arise from the use of recombinant DNA technology. [ 6 marks] Terengganu 2011



END OF CHAPTER 5
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