SURDS (WASSCE LEVEL)

Important roots to remember | Simplyfing Surds

Adding and subtracting Surds | Multiplying Surds

gﬁ?:snqu brackets with Rationalizing the denominator

Rationalizing using

. Surd Laws
Conjugates E—
Common WASSCE Traps WASSCE Worked Examples

For better viewing and navigation of this document we
recommend the following PDF-readers:

1. Adobe Acrobat Reader

2. WPS Office + PDF

1. What Is a Surd?

A surd is an irrational number written in root form that cannot

be simplified into a whole number.

Examples:

. /2
™ 2-\/5
Mot surds:

'xrilz
e /49 =7
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2. Important Square Roots to Memorize

These are very important for WASSCE:

MNumber Square Root
1 1
4 2
9 3
16 4
25 5
36 6
49 7
64 o
a1 9
100 10

3. Simplifying Surds

Rule

Find a perfect square factor inside the root.

Example 1:
V12
Factorize:
12=4x3
So:
V12 =+4x3
Use:
Vab = /avb
V4 x V3
21/3
Final Answer:
23
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Example 2

V72
72 =36 x2
V72 = /36 x 2
6v/2
Final Answer:
672

BACKTO TOP

WASSCE Shortcut

Always look for:
e 4

s 9

* 16

e 25

* 36

e 49

inside the number.

4. Adding and Subtracting Surds

You can only add or subtract LIKE surds.

Example:
3v2 4 5v/2
Add coefficients only:
(3+5)v2
8v/2

Example 2
7v5 — 2v/5
(7 2)V5
2V D
Example 3
3V2 +4V/3

Cannot be added because roots are different.

Final Answer:

31@ i 41!’?‘}
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5. Multiplying Surds

Rule

Multiply numbers outside and inside separately.

Example:
(2v/3)(4v/5)
Multiply coefficients:
2x4=28

Multiply roots:

V3 x /5 15

Answer:
8v'15
Example 2
V2 x /8
Combine roots:
V16
4

BACK TO TOP

6. Expanding Brackets with Surds

Example:
(V2+3)(V2+1)
Expand:
V2(v/2) +v2(1) + 3(v/2) + 3(1)
2+vV2+3vV2+3
Collect like terms:

5+ 4v72

7. Rationalizing the Denominator

Very important in WASSCE.

You must remove surds from the denominator.
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Case 1: Single Surd Denominator

Example:
3
V2
Multiply top and bottom by v‘ﬁ:
3 V2
V2 V2
:;V/ﬁ
2
Final Answer:
32
2
Example 2
33
2v/3
Multiply by V3
5 V'3
2v3 /3
5v/3
]

BACKTO TOP

8. Rationalizing Using Conjugates

When denominator has two terms.

Conjugate Rule

Change the sign between the terms.

Conjugate of:

342
is:
3—-2
Example
1
2 +4/3

Multiply top and bottom by conjugate:

1 2

hod
24+4/3 2-—4/3

Mumerator;

2 v’ﬁ
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Denominator:
(24 v3)(2 - V3)

Use:

(a+b)(a—b)=a" — b

Final Answer:

BACKTO TOP

9. Surd Laws

Product Law

va x Vb= vab
Example:

V3 x V12 =36 =6

Quotient Law

Vb

B
3

Example:

10. Common WASSCE Exam Traps

Trap 1
Va+b+#va+ Vb
Example:
VOIF16 #3+4
V25 =5
but
3+4=7
Wrong.
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Trap 2
(a+b)* #a® + b
Correct identity:

(a+b)* = a* + 2ab + b°

BACK TO TOP

11. WASSCE Worked Examples

Example 1
Simplify:
V45
Solution:
45 =9x b
V45 = /0 x /5
3v/5
Answer:
3v5
Example 2
Evaluate:
2v/3 + 5v3 — V3
(24+5—1)V3
613
Answer:
63
Example 3
Simplify:
4
V5
4 /5
VRV
44/5
5
Answer:
45
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12. WAEC Examiner Tips

Always simplify surds fully.
Leave answers in surd form unless told otherwise.
Rationalize denominators.
Collect like surds carefully.

Check for perfect square factors first.

R R

Memorize conjugates and identities.

13. Quick Revision Summary

Operation Rule

Simplify Extract perfect square
Add/Subtract Cinly like surds

Multiply Multiply coefficients and roots
Divide Rationalize denominator
Conjugate Change sign between terms

14. Practice Questions

Easy

1. Simplify 4/20
2. Simplify /27
3. Evaluate 24/5 + 31/5

Medium
4. simplify (v/3 + 2)(+/3 + 1)

5. Rationalize:

an

Hard
6. Simplify:

2 4 5
7. Evaluate:

(V2 + V3)?

BACKTO TOP
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Answers

1.
2v/5
2.
33
3.
5v'5
4,
5+ 3v'3
5.
5T
7
6.
3(v5 - 2)
s

5+ 246

BACK TO TOP
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