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Section Check In – Pure Mathematics: Algebra

Questions


1.	Solve the inequality .


2.	Simplify .



3.	(a)	Express each of  and  in completed square form.



	(b)	Sketch the curves  and  on the same axes, and show that the shortest distance between the two curves is .


4.	(a)	Show that .
	(b)	Two numbers have mean 7 and product 36. Find the numbers.




5.	Show that the straight line  meets the curve  in two distinct points for all values of the constant .

6.	The height in metres and weight in kilograms for a random sample of three women is shown in the table below.

	Height (m)
	Weight (kg)

	1.47
	54.5

	1.48
	62.6

	1.55
	90.4



	A model for human weight is that it is proportional to the cube of height. Use the data in the table to determine whether the model appears to be suitable.



7.	An object is projected vertically upwards from ground level and its height, metres, after  seconds is given by the formula

.



	Show that the object is above a height of metres for approximately seconds.


8.	Solve the inequality .
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Worked solutions



1.	 so .

	 BC


2.	Simplifying, 


3.	(a)	

		


	(b)	 has minimum at 


		 has maximum at 
y
1
27
x




















		Shortest distance between curves is the distance between their stationary points.

		Shortest distance is 




4.	(a)	.


	(b)	Suppose the numbers are  and 

		Product is 

		


		Numbers are  and .



5.	Substituting  in the equation of the curve, 

	Expanding, 

	Simplifying, 

	Discriminant, 



	For all values of ,  and therefore 

Since the discriminant is positive, the quadratic equation has two distinct roots and so the line meets the curve in two distinct points.


6.	If weight (w) is proportional to height cubed, where h is the height then  where k is a constant.

	.
	
	

	

	

	
 (to 3 d.p.)

	1.47
	54.5
	3.176523
	17.157

	1.48
	62.6
	3.241792
	19.310

	1.55
	90.4
	3.723875
	24.276



	The values in the last column are not constant so the model does not appear to be suitable.



7.	Times when object is at a height of metres found by substituting 


	Equation is  which simplifies to 


	Using quadratic formula,  or 



Object at height of metres after seconds (going up) and after seconds (going down)


Object above this height for seconds, i.e. for seconds (to 3 significant figures)



8.	 is positive so both sides of the inequality can be multiplied by it.

	

	

	

	The sketch shows .
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	y is negative when the curve is below the x-axis.
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