12th Nov
Surds: The Rules
Same as algebra   2a + 3a = 5a         so                          √5 + √5 =       2√5
                                a x a = a2            so                          √5 x √5 = 5
To simplify a surd simply write it as a product of  2 factors, one of which must be a square number.
So √50 becomes √25√2 = 5√2

Furthermore √12 + √27  HINT: If you are being asked to simplify something like this then both numbers must end up with the same √ otherwise it wouldn’t simplify.
√12 = √4√3  = 2 √3                √27  =   √9√3 = 3√3   so √12 + √27  = 6√3


Expanding brackets is also the same as algebra.
 =(√50 - √2)2
(√50 - √2) (√50 - √2) = 50 + 4 -2√2√50 = 54 – 2√100 = 54 – 20 = 34


Try this one
(2 + 3)(4 – 3) = 




Rationalise means get rid of √ as the denominator of a fraction; you do this by multiplying both numerator and denominator by the √.

21     To rationalise this fraction you multiply by  

       


1.	(a)	Simplify
(i)	    [image: ]
Answer  ................................................................
(1)
(ii)	    [image: ]
Answer  ................................................................
(1)


(b)     Write [image: ] + [image: ] in the form [image: ]where a and b are integers.
........................................................................................................................
........................................................................................................................
Answer ................................................
(2)
(Total 4 marks)
2.	(a)	Simplify	[image: ]+[image: ]
.....................…………………………………………………………………………
.....................…………………………………………………………………………
.....................…………………………………………………………………………
Answer ................................................

(2)
(b)	Rationalise	[image: ]
.....................…………………………………………………………………………
.....................…………………………………………………………………………
Answer ................................................
(1)
(Total 3 marks)




3.	(a)	Rationalise and simplify	[image: ]
.....................…………………………………………………………………………
.....................…………………………………………………………………………
.....................…………………………………………………………………………
Answer ............................................
(2)
(b)	By simplifying	[image: ]+[image: ],
	write	[image: ]
	in the form [image: ]where a and b are integers.
.....................…………………………………………………………………………
.....................…………………………………………………………………………
.....................…………………………………………………………………………
.....................…………………………………………………………………………
.....................…………………………………………………………………………
Answer ............................................
(3)
(Total 5 marks)
4.          Write each of these in the form p[image: ], where p is an integer.
(a)     [image: ]
.........................................................................................................................
.........................................................................................................................
Answer .................................................
(2)



(b)     [image: ]
.........................................................................................................................
.........................................................................................................................
Answer .................................................
(2)


(c)     [image: ]
.........................................................................................................................
.........................................................................................................................
Answer .................................................
(2)
(Total 6 marks)
5.	(a)	You are given that 12 + 27 = a3 where a is an integer.
	Find the value of a.
......................................................................................................................................
......................................................................................................................................
......................................................................................................................................
Answer ..........................................................
(2)
(b)	Find the value of (m + p)2 when m = 2 and p = 8
......................................................................................................................................
......................................................................................................................................
......................................................................................................................................
Answer ........................................................
(2)
(Total 4 marks)
6.	(a)	(i)	Expand and simplify (3 + 7)2
.....……………………………………………………………………………..
.....……………………………………………………………………………..
Answer ............................................
(2)
7.	Rationalise the denominator of [image: ]
	Simplify your answer fully.
.........................................................................................................................................….
.........................................................................................................................................….
.........................................................................................................................................….
.........................................................................................................................................….

Answer ..................................................................
(Total 3 marks)


8.	(a)	(i)	Show that       [image: ] = [image: ]
……………...........……………..…….........………………………………….
 (1)
(ii)	Expand and simplify         ([image: ]+[image: ])2
……………...........……………..…….........………………………………….
……………...........……………..…….........………………………………….
Answer …………………………………..
(2)
(b)	Is this triangle right-angled?
[image: ]

…HINT: Use Pythagoras and see whether a2 + b2 = c2 …………...........……………..……...................………………………………….
……………...........……………..……...................………………………………….
……………...........……………..……...................………………………………….
……………...........……………..……...................………………………………….
……………...........……………..……...................………………………………….
……………...........……………..……...................………………………………….
(3)
(Total 6 marks)











9.	Two rectangles, A and B, are equal in area.  

[image: ]Not to scale(√10 +cm

	Calculate the length of rectangle B. 
Give your Answer in the form [image: ].
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
Answer ................................................................... cm
(Total 4 marks)
















10.	(a)	Show that	(√12 + √3)2 = 27
.....................................................................................................................................
.....................................................................................................................................
..................................................................................................................................
 (2)


(b)	In the diagram	PQ = (√12 + √3) cm
	QS = (√8 + √2) cm
	SR = √2cm 
Not drawn accurately
[image: ]
(i)	Show that PS = 3 cm
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
(4)
(ii)	Find the area of triangle PQR giving your answer in the form a√2, where a is a positive integer.
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
Answer ............................................................... cm2 
(3)
(Total 9 marks)

11.          (a)     Simplify          (9 + √7)(9 + √7)
          Give your answer in the form             a + b√7
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
Answer ...................................................
(2)

(b)     Prove that          [image: ]
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
(4)
(Total 6 marks)
12.	(a)	Find the value of m when	[image: ]
.....................................................................................................................................
.....................................................................................................................................
Answer m = ...................................................
(3)
(b)	Given that [image: ] and [image: ]
(i)	Simplify fully,	[image: ]
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
Answer ....................................................
(2)






13.	Work out         [image: ]
	Give your answer in the form [image: ] where a and b are integers.
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
Answer ..............................................................
(Total 3 marks)
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