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2.2 Carbohydrates & Lipids

Question Paper

Course DP IB Biology
Section 2.Molecular Biology
Topic 2.2 Carbohydrates & Lipids
Difficulty Hard
Time allowed: 70
Score: /54
Percentage: /100
Page 1 0f12

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Questionla

a)
The following diagram shows the structure of a polysaccharide foundin plant cells.
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i)
Identify the polysaccharide picturedin the diagram.
[1mark]
ii)
Explain youranswerat parti).
[1mark]
[2 marks]
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Question1b

b)
Molecularvisualisation software such as Jmol can be used to depict biological molecules.

Identify the moleculein this Jmolvisualisation.

[2 marks]
[2 marks]
Questionlc
c)
Three molecules of the same monosaccharide are joined into a trisaccharide.
The molecular formula of the monosaccharideis CsH0Os.
Deduce the formula of the resulting trisaccharide.
[2 marks]
[2 marks]
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Question1d

d)
The tetrasaccharide stachyose has the molecular formula Co4H4205;.

Describe two aspects of its molecular formula that identifies stachyose as a carbohydrate.

[2 marks]
[2 marks]
Questionle
e)
Adisaccharide has the formula C,H»,0y;
Itis made up of twoidentical monosaccharides.
Deduce the formula of the monosaccharides that form the disaccharide.
[2 marks]
[2 marks]
Question 2a
a)
Draw a moleculardiagram of a 10-carbon saturated fatty acid.
[2 marks]
[2 marks]
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Question 2b

b)

Explain why unsaturated fatty acids form different shaped-triglycerides whereas saturated fatty acids do not.
[2 marks]
[2 marks]

Question 2¢c

c)
Below is a typicallabel printed on a piece of food packaging.

Each 1/2 pack serving contains

MED LOW MED MED

Calories | Sugar Fat Sat Fat Salt

353 | 0.9g 20.3g110.8g| 1.1g
18% 1%  29% 18%

of your guideline daily amount

The productin questionis a cookie-style snack food, sold in small packets with see-through plastic packaging.

Suggestand explain one aesthetic reason why a food company might wish to market such a food product despite its high
saturatedfat content.

[2 marks]

[2 marks]
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Question 2d
d)
Doctors recommend that the majority of dietary fat intake should come from monounsaturated and polyunsaturated fats.
Explain why.
[2 marks]
[2 marks]
Question 3a
a)

Typical energy content values of various food group molecules are given in the table below.

Food Group Typical energy content / kig™!
Protein 15
Carbohydrate 17
Fat 38

State the molecularfeature of fats that allows them to contain more energy per gram than carbohydrates or proteins.
[2 marks]

[2 marks]
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Question 3b

b)
The diagram shows a cellwith arolein storage.

i)
Identify structures X, Y and Zin this diagram.

[3marks]

ii)

Suggestwhich tissue this cell forms part of.
[1mark]

[4 marks]
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Question 3¢

c)
Aperson's body massindexis 26.4 and theirmass is 78.3kg.

Calculate the person's heightin metres, to 2 decimal places. The formula for BMlis shown below:

Body mass (kg)

Body Mass Index = —————
Height® (metres)

[2 marks]

[2 marks]
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Question 3d

d)
Anewspaperheading states that "High fat diets lead to weightloss!" based on the following study and data.

Scientists carried out a study across five years in which 8254 participants followed one of three diets:

o aMediterranean diet with added extra virgin olive oil
o aMediterranean diet with added nuts
o alowfatdiet

None of the diets involved reducing calories orincreasing physical activity.

The graph below shows theresults of weightloss in participants after five years.

-0.0 Key:

-0.5 |:| = med + olive oil
-1.0 [ ]=med + nuts
-1.5 [ ]=low fat

-2.0
-2.5
-3.0
-3.5
-4.0
4.5 4.7

-5.0

Weight loss %

-4.0

Usethe data andinformation provided to evaluate the newspaper's claim.
[4 marks]

[4 marks]
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Question 4a

a)
Explain why cholesterol forms associations with proteins called lipoproteins eg. LDL (low density lipoproteins) and HDL (high
density lipoproteins).

[2 marks]

[2 marks]

Question 4b

b)
Outline the series of events by which low density lipoproteins (LDLs) raise the risk of a person suffering from coronary heart
disease.

[4 marks]

[4 marks]

Question 4c

c)
Many claims about the health benefits and drawbacks of food are made. One suchis the claim that a high consumption of
trans-fats causes coronary heart disease.

Evaluate this claim.
[3marks]

[3marks]
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Question 5a

One mark s available for clarity of communication throughout this question.

a)
Compare and contrast the compounds glycogen and starch.

[8 marks]

[8 marks]
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Question 5b
b)
Sketch a labelled diagram of the part of a trans-fatty acid that identifies its chemical structure as trans-.

[3marks]

[3 marks]

Question 5¢
c)
Ahealthy 35 year-old man of height 1.75m has a mass of 95kg.

He calculated correctly that his Body Mass Indexwas 31, which places himin the 'obese' category. Online sources heread
gave him cause forconcern about his future health prospects.

Evaluate the claim that a BMI of 31is detrimental to his health.

[4 marks]

[4 marks]
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