Problem Solving Practice - Multicellular Organisms

Stem Cells and Meristems

1.
In an experiment, a young root was inked at 1mm intervals, as shown in the diagram


[image: image1.png]root hair epidermis
cortex

“ phloem

ermanent
’ - 52 xylem b

tissues

broad bean seed

-

region of
fdiﬁerentiation

ink marks
1mm apart
on young root

region of cell
> elongation and
vacuoflation

region of
7 mitosis and
cell division

protective
root cap




After 4 days of further growth, the spaces between the marks were measured and recorded as shown in the table.

	Space between

	Distance (mm)

	Root tip and mark 1
	1.0

	1 + 2
	6.0

	2 + 3
	7.0

	3 + 4
	6.5

	4 + 5
	1.0

	5 + 6
	1.0

	6 + 7
	1.0

	7 + 8
	1.0

	8 + 9
	1.0

	9 + 10
	1.0



i)
Present the data as a bar graph

ii)
Draw TWO conclusions from the data.               (Processing and Analysing)
SG Credit 2010 Q4 (a)(i-iv)
2.
Rooting compound helps plant cuttings to produce new roots. The diagram below shows the apparatus used to find out how the concentration of rooting compound affects this.

Six flasks were set up, each with a different concentration of rooting compound.
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After 21 days the number of roots and the lengths of the roots on each cutting were measured.

The results are shown on the following graph.
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2.
(CONTINUED)

(i)
Which two concentrations of rooting compound, used in the investigation, produced the same average root length?

_____________ mg/I and _____________ mg/I
(Selecting)

(ii)
Using information from the graph, predict the average length of roots on cuttings grown in a concentration of 2∙5mg/l.

_____________ mm

(Predicting)

(iii)
Which concentration of rooting compound produces the greatest number of roots per cutting?

_____________ mg/I

(Selecting)
(iv)
Describe how the average length of the roots on one cutting would be calculated.



___________________________________________________________


___________________________________________________________



___________________________________________________________

(Analysing)
Control and Communication

Int2 2006 MC Q17
3.
The table shows water gained and lost by the body over a 24 hour period.
	Method of water gained
	Volume of water gained (cm3)
	Method of water loss
	Volume of water lost (cm3)

	Food
	800
	Exhaled breath
	300

	Drink
	1000
	Sweating
	

	Metabolic water
	350
	Urine
	1200

	
	
	Faeces
	100



What volume of water is lost by sweating?

A
150 cm3

B
200 cm3

C
550 cm3

D
900 cm3
(Selecting)
SG Credit 2008  Q14 a) (i-v)

4.
In a commercial process, a bacterial species is provided with glucose and produces a hormone. The bacteria release the hormone into surrounding liquid. The graph shows changes in the glucose concentration and the hormone concentration during a 60 hour period.
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(i)
How many hours did it take for 50% of the glucose to be used up by the bacteria?



____________________ hours

(Selecting)
(ii)
During which 10 hour period was secretion of hormone the greatest?

Tick (() the correct box.
	
	
	20 – 30 hours

	
	
	

	
	
	30 – 40 hours

	
	
	

	
	
	40 – 50 hours

	
	
	

	
	
	50 – 60 hours

	
	
	


 (Selecting)
4
(CONTINUED)


(iii)
Calculate the decrease in glucose concentration over the 60 hour period.

Space for calculation.

____________________ g/100 cm3
(Processing)
(iv)
If glucose continues to be used at the same rate as between 50 and 60 hours, predict how many more hours it would be before all the glucose would be used up.

Space for calculation.
____________________ hours
(Predicting)
(v)
During the first 10 hours of the process, energy was being used for functions other than the synthesis of the hormone.

Give two pieces of evidence from the graph to support this statement.


1
______________________________________________________


2
______________________________________________________
(Analysing)
SG Credit 2006 Q10 (b)(i)(ii)(iii)
5.
An investigation was carried out on the response of the pupil of the eye. A volunteer was seated in a dark room and a torch was switched on.

The diameter of the volunteer’s pupil was measured.

This was repeated at different distances from the volunteer. The results are shown on the graph below.
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(i)
What was the diameter of the volunteer’s pupil when the torch was 15 cm away from the eye?

___________________ mm

(Selecting)
(ii)
Draw one conclusion from these results.



___________________________________________________________



___________________________________________________________

(Analysing)
(iii)
The investigation was repeated several times and the average values of the pupil diameters were calculated before the graph was drawn.

Why is this good experimental procedure?


___________________________________________________________



___________________________________________________________

(Analysing)
Int2  2010 MC  Q14
6.
Sperm production in humans is controlled by two hormones, P and Q. 
As levels of P rise, sperm production increases.

As levels of Q rise, sperm production decreases.

Which of the graphs below shows the changes in hormone levels of a man whose sperm production is decreasing?
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(Selecting/Analysing)
SG Credit 2001 Q7
7
Pike, roach and trout are freshwater fish which reproduce by external fertilisation of their eggs.

Adult pike range from 100—150 cm in length and each female produces an average of 100 000 eggs which are each 2∙5 mm in diameter.

Adult trout and roach are each from 25—40 cm long. Roach produce the same number of eggs as pike on average, whilst trout produce only 1000 eggs per female.

Trout produce the biggest eggs at 5 mm diameter, whilst roach eggs are only 1mm.

(a) 
Complete the following table by adding suitable column headings and data using the above information.

	Fish
	
	
	

	Pike
	
	
	

	Trout
	
	
	

	Roach
	
	
	


(Selecting)

(b)
Which species has the greatest chance of successful development?

Give a reason for your answer.

Species _________________________

Reason ______________________________________________________
(Selecting)
(c)
Fertilisation in land living animals is internal.

Explain the importance of this.
_____________________________________________________________
_____________________________________________________________
(Selecting)
Variation and Inheritance
Int2
2005
MC Q18

8
Achoo syndrome is a dominant characteristic in humans which causes the sufferer to sneeze in response to bright light.

A woman who is homozygous for the syndrome and a man who is unaffected have children.

What proportion of their children would be expected to have Achoo syndrome?

A
    0%

B
  25%

C
  50%

D
100%

(Processing)
Int 2
2004
Q10
a)(i)(iii)

9
(a) 
In the fruitfly Drosophila melanogaster, the dominant form (G) of one gene 
determines grey body colour; black body colour results from the recessive form (g) of the gene.

The genotypes of the parent flies used in a cross are shown below.

[image: image7.png]



(i) 
State the genotype(s) of the F1 offspring of this cross.




____________________________

(Selecting)
(ii)
Two flies from the F1 were allowed to breed together.  This produced 56 grey flies and 14 black flies in the F2-



Express this result as a simple whole number ratio.



Space for calculation



_________ grey flies : _________ black flies
(Processing)
SG Credit 2004
Q15
a)(iii)
10
The seeds from the F2 were counted and the results are shown in the bar chart.
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What is the simple whole number ratio of round to wrinkled seeds?

Space for calculation


___________ : ___________

      round               wrinkled

Transport
SG Credit 1994
Q4
a) (i)
b) (i)(ii)(iii)
c) all
11
(a) 
The pie chart shows the length of time over a 24 hour period that food spends 


in each of the main regions of the alimentary canal.
	[image: image9.png]



	Letter

Name of Region

Time (hours)

M

Stomach

N

Small intestine

0

Caecum

P

Large intestine




Space for calculation.


Complete the table by inserting the time spent by food in each region.

(Processing)
11 Continued
(b)
The bar chart below shows the nutrient composition of four different milks. Colostrum is the breast milk produced by a woman for the first few days after giving birth.

“Humanised milk” is cow’s milk that has been modified to make it more like human breast milk.

	Type of Milk
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(i) 
Underline in the list below, the statements which are correct about the differences between colostrum and human milk.
1. 
Colostrum contains more fat than human milk.

2. 
Colostrum provides less energy per 100 cm than human milk.

3. 
Human milk contains less protein than colostrum.

(Selecting)
(ii) 
Compare the composition of cow’s milk and “humanised” milk.




_______________________________________________________




_______________________________________________________




_______________________________________________________

(Analysing)
(iii) 
Express as a ratio, the protein content in colostrum, cow’s milk and 


human milk.

Space for calculation

_________ colostrum: _________ cow’s milk: _________ human milk
(Processing)
11 Continued 

(c)
A method for diagnosis of diabetes is the glucose tolerance test.

The test involves measuring blood glucose levels after taking a glucose drink. In a non-diabetic person, the blood glucose level never rises above 10 units. In a diabetic person, the blood glucose level can rise above 10 units and, when this happens, glucose can be detected in the urine.

The graph below shows the results of glucose tolerance tests on four people.
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Use the graph and the information above to answer the questions.
(i) 
Which graph shows the results for a non-diabetic person?

Graph__________

(Selecting)
(ii) 
After drinking the glucose solution, how many minutes passed before glucose appeared in the urine of person L?

__________ minutes

(Selecting)
(iii) 
For how long was the blood glucose level of person M above 10 units?
__________ minutes
(Selecting)
SG Credit 1997  Q5
c) (i) (ii) (iii)

12
An investigation was carried out into the effect of increasing the concentration of carbon dioxide in the air on a person’s breathing.

The graph below shows how increasing the percentage of carbon dioxide in the air affects the volume of air inhaled each minute.
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(i)
By how much does the volume of air inhaled per minute change when the carbon dioxide concentration in the air is increased from 1 to 6%?

Space for calculation

Change in volume _____________________ litres

(Processing)
(ii) 
Describe and compare the effects on the volume of air inhaled per minute, when the carbon dioxide concentration in the air is

increased from 0—4% and from 4—8%.

0—4% _______________________________
4—8% _______________________________

Comparison ___________________________________________
(Analysing)
(iii) 
Calculate the volume of carbon dioxide entering the lungs each minute when the concentration of carbon dioxide in the air is 7%.

Space for calculation

Volume of carbon dioxide _____________________ litres

(Processing)

SG Credit 2004 
12c (i) (ii)
13
The pie charts below show the composition of fresh air and breathed air.
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(i)
Indicate which chart refers to breathed air and give a reason for your choice.

The chart that refers to breathed air is ___________

Reason ________________________________________________



_______________________________________________________

(Selecting/Analysing)

(ii)
Which named gas appears not to be involved in gas exchange in the lungs?



______________________________

(Selecting)

SG Credit 1997
Q6  all
14
(a)
The graph below shows the effects of exercise on breathing and pulse rates 


of one individual.
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(i) 
State the breathing rate before exercise.
 _______________________ breaths per minute

(Selecting)

(ii) 
State the pulse rate before exercise.
_______________________ beats per minute

(Selecting)

(iii) State the maximum breathing rate recorded. 
_______________________breaths per minute

(Selecting)

(iv)
Use the information in the graph to identify the valid conclusion in the list below.

Tick (() the correct box.
	During exercise, breathing rate increases more quickly than pulse rate.
	
	

	
	
	

	During exercise, pulse rate increases more

quickly than breathing rate.
	
	

	
	
	

	During exercise, pulse rate and breathing rate increase at the same rate.
	
	


(Analysing)
14 Continued
(b)
The table below shows the changes in the volume of blood circulating in a number of parts of the body before and during exercise.
	Part of Body
	Volume of blood circulating (cm3/,minute)

	
	Before exercise
	During exercise

	Heart muscle
	300
	900

	Muscles attached to the skeleton
	1200
	12000

	Skin
	600
	1900

	Muscle of the gut
	1500
	600


(i) 
How many times greater is the volume of blood flowing through the muscles during exercise compared with before exercise?

Space for calculation

For heart muscle _________________________________ times
For muscles attached to the skeleton _________________ times
(Processing)
(ii) 
Calculate the percentage decrease in the blood flow to the muscle of the gut as a result of exercise.

Space for calculation

Percentage decrease ________________
(Processing)

Higher 2001
Q10

15
Leaves of the same surface area from the same shrub were treated as shown in Diagram 1 below. The results after 1 hour, in conditions that promoted water loss, are shown in Diagram 2.
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In the following sentences, underline one of the alternatives in each pair to make the sentences correct.


	The leaf which has
	more
	stomata exposed will lose more mass.

	
	fewer
	



	This is
	leaf A
	which shows that more stomata are present on

	
	leaf B
	


	the
	upper
	leaf surface.

	
	lower
	


(Analysing)

_1439376639

