A3: SURDS

e Four operations on surds, including rationalising the denominator
e Solving equations involving surds

1. ABCD is a trapezium where AB is parallel to DC. [5]
The area of the trapezium is 12 + 11\/§ em’.

AB = 8 —+/48 cm and DC = 12 —+/12 cm.
Find the perpendicular distance between AB and DC, leaving your answer

in the form a + b\/§ , where a and b are integers.

2. A rectangular block has a square base of side (\/E + \/E) cm and a height of h [5]

cm. The volume of the rectangular block is (52 + 28\/§) em’.
Without using a calculator, find the height of the rectangular block, in cm.

Give your answer in the form (a + bx/g) cm where a and b are integers.

3. It is given that \/p — q\/§ = %, where p and q are integers. 6]

Without using a calculator, find the value of p and q.

4. Simplify 7+/2 — 3+/8 + +/32. 2]

5. A rectangle has an area of 11 — \/? cm”. Given that the length is 3 + \ﬁ cm, [4]

find the breadth of the rectangle and express the breadth in the form a — b\ﬁ ,
where a and b are integers.

6. It is given that 2\/§(x + 1) = 2 — x. Find x in the form a\/§ — b, [4]
where a and b are real numbers.

7. Show Z5=3)(6+:5)
3+/5

are rational numbers.

can be written in the form a + bx/g , where a and b [4]

4

8. Solve the equation % - = \/§ , where x # 0, giving your answer in its [4]

simplest surd form.




2 2
9. (a) Without using a calculator, express (2\/§ + \/E) in the form a + bx/g, 2l
where a and b are integers.
: (23+2) . [3]
9. (b) Hence, or otherwise, express 476 in the form p + qx/g,
where p and g are rational numbers.
10. It is given that \/g(x + 3) = x + 17. Find x in the form a + b\/§, where [4]
where a and b are integers.
11. Given that (a — 3\/§) (2 + \/g) =b — 2\/§ , find the values of the integers [3]
a and b.
12. Solve \/x + 7 — 3\/5 = 1, leaving your answer in the form m + nx/i, [3]
where m and n are integers.
13. Simplify /108 — %, giving your answer in the form k\/§ , (2]
where k is an integer.
[5]

14. Without using a calculator, solve the equation 3x — \/E = 2(1 + x\/i)




A3: SURDS (MARKING SCHEME)

1. ABCD is a trapezium where AB is parallel to DC.
The area of the trapezium is 12 + 11\/5 em’.

AB = 8 — /48 cm and DC = 12 — /12 cm.
Find the perpendicular distance between AB and DC, leaving your answer

in the form a + b\/§ , where a and b are integers.

Area of trapezium = % (a + b)h, where a and b are the length of parallel sides
12 + 1143 = (8 — /48 + 12 —[12)h
24 + 2213 = (20 — /4 x 12 —+/12)h K /48 = /4 x 12

24 + 2243 = (20 — 2112 — /12)h k /2" x 12 = 2//12
24 + 2243 = (20 — 3+/12)h
(
(

24 + 22:/3 = (20 — 3/4 x 3)h

24 + 2243 = (20 — 613)h % 31/2° x 3 = 3(2)\3
2442243
2063
_ 24422+3 . 204643

20—64/3 204643
= 1241143 X 10+3y3 % Rationalise the denominator
10-3+/3 104343
B = 120+436+/3+110+/3499

100—27

21941463
h = 73

h=3+2/3
h=3+2\/§cm

[5]




2. A rectangular block has a square base of side (\/TO + \/E) cm and a height of h

cm. The volume of the rectangular block is (52 + 28\/§) em’.
Without using a calculator, find the height of the rectangular block, in cm.

Give your answer in the form (a i bx/g) cm where a and b are integers.

Volume of rectangular block = [bh

2
(52 + 28\5)= (10 ++2) A
_ 5242845
(J10+f2)
_ 52+28./5
1042+/20+2
5242845 _
= e * 2420 = 24/4 x 5
_ 5242845
12445
= 524285 X 1245 % Rationalise the denominator
12445 12—4/5

624—208+/5+336+/5—112(5)

h = 144—16(5)
_ 64+128\5

h = 64

h=1+ 25

h=1+2\/§cm

[5]




3. It is given that \/p — qx/g = fzﬁ, where p and g are integers.

Without using a calculator, find the value of p and q.

\Vp — q\5 = 3i2£

2
p— q5 = (3+ ()
_ o5 = 144 :
P
14-4-
P CI\/7 B 9+6\f+5

144
P q\f 14+6(

)
p—qf—mﬁ

_ 72 7-3+/5
p q\/§ = ek X e % Rationalise the denominator

504—216+/5
p— qV5= 49-9(5)
p — q\/7— 504— 216(
p—q(=126—54ﬁ

p = 126, q = 54

[6]

4. Simplify 7/2 — 3+/8 + +/32.
742 — 3./8 + /32

= 72— 3/4 x 242 x 16
=7\2— 62+ 42
= 52

[2]




5. A rectangle has an area of 11 — \/? cm”. Given that the length is 3 + \ﬁ cm,

find the breadth of the rectangle and express the breadth in the form a — b\ﬁ ,
where a and b are integers.

Area of rectangle = lb

11 —+/7 = (3 ++/7)b
11—/7 —p
3+7
= 117 X 37 % Rationalise the denominator
3+4/7 37
p = 33—11+/7—3+/747

9-7

p = 40—14.7

2

b=20— 77

b =20 - 77 cm

[4]

6. It is given that 2\/§(x + 1) = 2 — x. Find x in the form a\/§ — b,
where a and b are real numbers.

2\/§(x+1)=2—x
2\B3x + 2\3=2 —«x
23x + x =2 - 23
x(23+1)=2-23

X = 2—243
243+1

X = 2-2,3 X 23-1 % Rationalise the denominator
23+1 23-1

_ 4\3-2-4(3)+243

X = 2(3)—1
6+/3—14

X =

11

6 5 14
X =T 3_11

[4]




can be written in the form a + b\/g , where a and b

7. Show (24/5-3)(6+5)
3+/5

are rational numbers.

(2+/5-3)(64+/5)

3445

12,/542(5)-18-3y5 X 35 % Rationalise the denominator
3+5 3—/5

9/5—8 % 3—/5

3445 3—/5

27+/5-9(5)—24+8+/5
9-5

35569
o 4

_ 355 _ 69
T4 4

__ 69 | 355
- 4 4

[4]

4

8. Solve the equation % - = \/§ , where x # 0, giving your answer in its

simplest surd form.

:
x3—x12 =\/§
X’ — 12 = 33x
X —3\f3x — 12 = 0
ol
2a
_ (=33 )12

2(1)
_ 33+27+48
2

x = 3y3£4/75

2

3+/3++/25%3

2

33453
2

X =

x =4 30tx=—\/§

[4]




2
9. (a) Without using a calculator, express (2\/§ + \/E) in the form a + bx/g,
where a and b are integers.

(243 +2)
= 4(3) + 2(2/3)(\2) + 2

=14 + 46

[2]

9. (b) Hence, or otherwise, express %L in the form p + qx/g,

where p and g are rational numbers.

14446 o 3206 3 Rationalise the denominator

3++/6 3—/6
42—14J6+12+/6—4(6)
9-6

18—2./6
3

=6—%\/8

[3]

10. It is given that \/g(x + 3) = x + 17. Find x in the form a + b\/§, where
where a and b are integers.

VB(x +3) =x + 17
\/§x+3\/§=x+17
VB3x —x =17 — 343
x(\3-1)=17 - 33
_17—3ﬁxﬁ+1

% Rationalise the denominator

3-1 \3+1
_1743+17-3(3)=343
X = 31
_ 14348
X = 2
x=73+4

x=4+ 73

[4]




11. Given that (a — 3\/5) (2 + \/g) =b — Zx/g, find the values of the integers
a and b.

(a = 3V5)(2 ++5)=b — 245

2a + a\/5 — 62/5 — 3(5) = 2a — 15 + a\/5 — 645
By comparison,

a5 — 65 =— 24/5

a\/E = 4\/5

a=4%
b=24)—-15
b=—17

[3]

12. Solve \/x + 7 — 3\/5 = 1, leaving your answer in the form m + n\/E ,
where m and n are integers.

Vx+7-32=1
Vx+7=1+32

x+7=(1+3ﬁ)2

x+ 7 =1+ 21)(32)+ 9Q)
x+7=1+ 62+ 18
x=19 — 7 + 642
x=12 + 62

[3]




13. Simplify /108 — 1—é, giving your answer in the form k\/§ ,

where k is an integer.

[~ 12
]_8_f
— ./ _ 12
=4/3 X 36 G

= 63 — ( g % Rationalise the denominator
—6 \/g . 12;f

_183-123

- 3

_ 63

3

= 243

[2]

14. Without using a calculator, solve the equation 3x — \/E = 2(1 + xx/i)

3x—\/§:2(1+x\/§)
3x — 2 =2 + 2+2x
3x — 242x = 2 +2
x(3 - 2/2)=2+42

X = 242 X 3+2y2 % Rationalise the denominator
3-242 3+242
64442432+42(2)
X = 9—4(2)

x=10+7\/§

[5]




	A3: SURDS 
	A3: SURDS (MARKING SCHEME) 

