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SIMPLIFICATION

The order of operations used to solve
mathematical expressions correctly.

VINCULUM o
A bar placed over numbers a + b
or expressions.

BRACKETS

Grouping symbols used to ( )' { }r [ ]
indicate priority.

ORDERS 2\ = Ln
Powers, roots, indices a ’ a ’ a
and exponents.

DIVISION ..
Division operation. a

MULTIPLICATION

Multiplication operation.

X
ADDITION J-

Addition operation.

SUBTRACTION —

Subtraction operation.

ORDER OF OPERATIONS
V-B~>0->D>M~>A->S
Vinculum Brackets Orders Division  Multiplication  Addition Subtraction

(powers/roots)
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1. What is the result of 3% + 057
3; + 0.5 @601 LODSIIL| WITGI?
@325 (6.5 (¢)2.75 (d)6.25

(&) 3.25 (9)) 6.5 (@) 2.75 (FF) 6.25
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2. Find the value of 11 — {(3 +4) of 8§ —4 — &}
11 — {3 = 4) @601 8 — 4—8} @601 LOGHILIL SHTEHUIS

@2 M3 @1 (-1
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3. Simplify: 3 + ¥) x (5 + 3)

2 GMEML&&HONGG: (¢ + +) X (5 + 3)

120 180 196 150
(a) 19 (b) 19 (c) 130 (d) 360

(@) 2 (g B (@) ) X
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4. Simplify: (3.5 +3) — (3 x 1.25)
2 _6MEML_&&LOMEHG: (3.5 + 3) — (& x 1.25)

(a) 3.4418 (b) 1.625 (c)4.5526  (d) 7.5526

(M) 3.4418 (34) 1.625 (@) 4.5526 (FT) 7.5526
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5. Simplify: [(g) + (% + %)] - [(%) _ (17_2 % %)]

2 GMEML_&&ONEGG: [() + (¢ + 2)] =+

@3 bOx ©x @i

@) 2 (@2 @ e w2
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6. Find the value of the following expression:

R- G- G- PHofss — 12

1. 1 3 3
6.2.5><2.60f60+(4 8)

4
Sp&Mand elleurh SHesu(hilyg:

B-6- G- ) Qetres — 12
+25x 2+ L @660 + G — )

4

o=

@53 ()32 ()4 (d)42

(SI) 52 () 32 (@) 45 (FF) 42
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7. Solve the following:

3 Ty p (24 5.6
24T§of(8+2><7 3)+[ﬁ " 53 {8+16}]
32 +-15-7+75+(6+15+3+4)

&ij6) Smeour:

. 3 @\6i 7—3 2 .4 S5, 6
24T§@m(8+2x7 3) +[7 * 55 — {5 + 1]

32 +15—-7+ 75+ (6 + 15+ 3 + 4)

@ b); ©r @p
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8. Simplify the following expression:

ol 6t £ 122 Z 03 4 17t o3
5 7 65~ 123 =93) 2 91097

SP&MEID aTeUD 2 6MaTL&&LDMEHSG:
91 = (162 + 122 — 92) + 171 @66131
5 7 (155 = 123793 2 27

@5 O (©gr (Der

(D) 5o () 5o (@) 57 (FF) g0
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9. Evaluate the continued fraction:

1
X =3 4+ I
8 + T
6 + >
QML) LNetTeorenL_uN6dr LO&ILIL] ST6vor:
1
x =3+ .
6 + >
331 131 321 231
(a)m (b)m (C)m (d)m
331 131 321 231
() = (W) == @) = (FF) =
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)

DS -

+ & LAW OF SURDS

WHAT IS SURDS?

¢ A surd is an expression that
involves a root (v/) and cannot be
simplified to a rational number.

¢ |n other words, a surd is a number
that is irrational and is expressed
in radical form.

v2,v3,45,v7,V10..

- V4 =2 is NOT a surd,
because it simplifies to
a rational number.

LAWS OF SURDS

o i Example:
Product Law n = |
\/E X ‘\/_ \/E : '\/3 X ,\/— = R/1_5
E le:
e Quotient Law ﬁ £ ﬁ (b>0) J%pe G \
,\/_ ,\/_ —_— = = = \/6 =3 '
P 2T V2
0 Power Law (Va)" = +/a” s b
(n is any integer) (\/3)2 =452 =5
[ [
Ria E le:
' 0 AdditionlaW | v/ +gvla= (EHE 2~/x;r2p5i/' = (2+5)V3=7V3 |
|

W Note: Surds can be added or subtracted only if they are like surds (same surd part).

\ e SubtractionLaw  ¢\/q - dva = (c - d)Va

@ Vaxb=Vaxib
BUT!!
QD Va+b £ Va+ Vb

QD Va-b #Va-Vb

IMPORTANT NOTES

Example:

6v2h 3VR N6 6)VZ = 324

© Va5 -Ya+ b

o Surds cannot be added or
subtracted unless they are
like surds.

\
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’ ,

a" INDICES AND |
" LAW OF INDICES

Indices (or exponents) show how many times a number (the base)
is multiplied by itself.

a

L Base

Example:

22=2x2x2=8

n <— Index/Exponent/Power

(2 is the base, 3 is the index)

Let a and b be non-zero real numbers and m, n be integers.

[
0 Product of Powers g Example:
(Same Base) atxa =a""" 93 5 2% = 93+4 _ o7
e Quotient of Powers ﬂ - Example:
(Same Base) ar a - pEEF
(a #0)
o Power of a Power m\n s Example:
a =a
( ) (32)4 = 32X4 = 38
o Power of a Product (ab)" = a"b" Example:
(2eF3)* = 2* 53"
n n E le:
e Power of a Quotient (E) = a xamp3e 3
B/ BT R\ 2
(b #0) %) 33
@ Zero Index ao = Example:
(a #0) 59=1
o Negative Index Bl Example:
e 3 _ 3
a 58 = 3 = o
(a#0) 27 8
= Z,
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10. Find the value of 4778 = 47° x 477"
477°% + 47° x 477" @61 WHUL H6sor(HLIlg.
@) 47" 47 ©47Y (a7

(o) 477 () 477 @) 4777 () 47
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3
LBl S 30 =2
Y1o000 33

3
v/ 1331 X 5 X 30 =?

410000 = 33

@6 ()13 ©9 (d)5
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12. The simplified value of

3110 x 215 x 84° i
317 x 2% x84

9 6NMENML &SHLOMFSH LOGILIL:

3110 x 2™ x 84°
31° x 2™ x 84°

() 5208 (b) 5209 (c) 5217 (d) 5213

(3]) 5208 (S)) 5209 (@) 5217 (FF) 5213
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13. Given that 137°% = X, 137%0% = y and x%=y2, then the value of z is close

to:

137°% = x, 137°% = y DOMID  x* = y2 P& QBHSHTEL, z Ee6dT
S 6THMG S6TOI6MLOLLITEOTS)?

(2)2.95 (b)4.37 (c)4.66 (d)2.8

(9l) 2.95 () 4.37 (@) 4.66 (FF) 2.8
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_ - _ (L T S T\
14. The value of [K*°° x K" x k"] x (x°—1) is: X% 2 W
vV - K"" m-n
b— c—a —b . . -
(K27 x K777 x k] x (X0 — 1) @607 LOLILY: w° @

(a)atbtc (b)abc (c)0 (d)1

(9]) atb+c (&) abc @{) 0 (FF) 1

& \:\ix\ﬁ%\ A R -0

&\’\‘ w? 0?-'\
" x \-\
0
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15. The mixed surd form of +1350 1s?

/1350 @681 &6ULIL SN 6UIQEULD WIME)? %3550
5 |20
(a) 1216 9{15% () 13/6  (d) 14V6 a2\ R4
2\
() 12/6 () 15/6 (@) 1376 (FF) 146 -5;\3
5\350 S %) )\:L*é
-BArD O3S
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   1 4   ÷   0 . 5   ?


   1 4


    4 − 8 - }


    4 − 8 - }


   8 5   ÷    14 5 )   ×   (  10 7   ÷    4 3 )


   8 5   ÷    14 5 )   ×   (  10 7   ÷    4 3 )


   120 196


   180 196


   196 180


   150 360


   120 196


   180 196


   196 180


   150 360


   3 8


   9 5


   3 8


   9 5


   4 3


   4 5


   2 7


   3 2


   7 12


   3 4


   4 3


   4 5


   2 7


   3 2


   7 12


   3 4


   992 255


   892 255


   982 255


   929 255


   992 255


   892 255


   982 255


   929 255


    [  5 8   −   {  3 8   −   (  5 8   −    3 8 ) } ]   of   8 . 8   −   1 . 2  4  1 6   ÷   2 . 5   ×   2   ÷    1 6   of   60   +   (  3 4   −    3 8 )


    [  5 8   −   {  3 8   −   (  5 8   −    3 8 ) } ]   இ ன ்   8 . 8   −   1 . 2  4  1 6   ÷   2 . 5   ×   2   ÷    1 6   இ ன ்   60   +   (  3 4   −    3 8 )


   22 43


   23 67


   44 85


   4 5


   22 43


   23 67


   44 85


   4 5


    24   ÷    3 8   of   ( 8   +   2 ×   7 − 3 - )   +   [  2 11   ÷    4 55   −   {  5 8   +    6 16 } ]  32   ÷     15 − 7 -   +   75   ÷   ( 6   +   15   ÷   3   +   4 )


    24   ÷    3 8   இ ன ்   ( 8   +   2 ×   7 − 3 - )   +   [  2 11   ÷    4 55   −   {  5 8   +    6 16 } ]  32   ÷     15 − 7 -   +   75   ÷   ( 6   +   15   ÷   3   +   4 )


   23 27


   9 2


   11 18


   15 19


   23 27


   9 2


   11 18


   15 19


  9  1 5   ÷   { ( 16  1 5   ÷     12  2 3   −   9  2 3 - )   +   17  1 2   of   3  1 21 }


  9  1 5   ÷   { ( 16  1 5   ÷     12  2 3   −   9  2 3 - )   +   17  1 2   இ ன ்   3  1 21 }


   139 881


   137 881


   140 881


   138 881


   139 881


   137 881


   140 881


   138 881


  x   =   3   +    1  8   +    1  6   +    1 2


  x   =   3   +    1  8   +    1  6   +    1 2


   331 106


   131 106


   321 106


   231 106


   331 106


   131 106


   321 106


   231 106


   47  − 8   ÷    47 3   ×    47  − 19


   47  − 8   ÷    47 3   ×    47  − 19


   47  − 30


   47  − 24


   47  − 27


   47  − 37


   47  − 30


   47  − 24


   47  − 27


   47  − 37


     1331 3   10000 4   ×    5 33   ×   30   =   ?


     1331 3   10000 4   ×    5 33   ×   30   =   ?


     31 10   ×    2 15   ×    84 6   31 9   ×    2 14   ×    84 5


     31 10   ×    2 15   ×    84 6   31 9   ×    2 14   ×    84 5


   137  0 . 42


   137  0 . 62


   x z


   y 2


   137  0 . 42


   137  0 . 62


   x z


   y 2


  [    k a  b − c   ×      k b  c − a   ×      k c  a − b ]   ×   (  x 0 − 1 )     is :


  [    k a  b − c   ×      k b  c − a   ×      k c  a − b ]   ×   (  x 0 − 1 )   இ ன ்   ம த ி ப ் ப ு :


   1350


   1350


   6


   6


   6


   6


   6


   6


   6


   6

