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Section Check In – Pure Mathematics: Calculus (integration)

Questions


1.	Find .

2.	In this question you must show detailed reasoning.

	Evaluate .

3.*	In this question you must show detailed reasoning.



	Find the area of the region enclosed by the curves  and  and the axis.


4.*	Find .



5.	(i)	Given that , show that .

	(ii)	Deduce that .


6.*	Prove that .

7.	In this question you must show detailed reasoning.


The equation of a curve is . Find the area of the region enclosed by the curve and the axis.


8.*	Find .





9.	The mass of a chemical at a time  hours after the start of an experiment is  grams. The rate of increase of the mass is given by . One hour after the start of the experiment, the mass was  grams. Find the mass of the substance at a time ten hours after the start of the experiment.








10.*	The number of plants of a particular species in a small reserve is being monitored. The number of plants is  at a time  years after the start of the investigation. A model linking the variables  and  is . At the start of the investigation, there are  plants. According to the model, how many plants will there be  years later? Comment on the suitability of this model as time increases.
Extension



(i)	Use the substitution  to find .


(ii)	Why does a similar process not work with ?


(iii)	Find .


(iv)	Evaluate .


(v)	Find .


Worked solutions



1.	Expanding the integrand,  giving 


2.	

3.
        [image: ]x
y
y = 2e2x
y = 8e-2x




	Curves meet where  giving  and, taking square roots, 

	or 

	Area 



	(using  to substitute  and  directly)




4.	Use substitution  so that ‘’ and therefore ‘’

	Integral is 



	Replacing  by , integral is 


5.	(i)	

		
	(ii)	By the Fundamental Theorem of Calculus,

		

		Dividing by 3, 


6.	Factorising the denominator and expressing in partial fractions, integral 

	

	




7.	 so curve meets axis at  and 

                      [image: ]x
y



	


	Answer is negative because region is below the axis; area is  square units



8.	
	Using double-angle trigonometric identities, integral

	
	Now using integration by parts, integral

	

	

	

	


9.	Integrating, 




	When ,  and so  giving 

	Formula for the mass is 


	When , 


	After hours, mass is  grams (rounding to take account of possible experimental error)



10.	Separating the variables,  giving 




	When ,  and therefore  giving 



	When ,  and hence 

	After ten years there will be  plants





From the formula,  and therefore  will increase as  increases; for example when ,  and this is unlikely for the situation on a small reserve; it is possible that the model is only realistic for a relatively short period of time



Extension




(i)	Using the substitution ,  giving

	




(ii)	Using  leads to  and this integrand cannot be expanded to give powers of 


(iii)	Using the substitution  leads to

	

	



(iv)	Using the substitution  leads to

	




(v)	Using the substitution  leads to  and therefore 
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