STANDARD FORM

Summary:

1. Standard form is a way of expressing a number in the form A x 10"
where 1< A <10 and nis an integer

2. (i) To express a number in standard form, we shift the decimal point until
the digit part A is between 1 and 10. This digit A has a decimal point placed
after the first digit.

(i) The power part (10 ) shows how many places to move the decimal
point

3. The rules of indices apply to calculations in standard form
EXAMPLES:

1. Express the following numbers in standard form:

(i) 25000 (i) 3860 (iij) 568-3  (iv) 74-8 (v) 3-584 (vi) 4000
(vii) 0-435 (viij) 0-000263 (ix) 0-007  (x) 0-00356 (i) 248 x 103
(xii) 4500 x 10~7 (i) 58-4x 10~ 4 (xiv) 0-027 x 10~ 3

(xv) 0-0062 x 10~ 4 (xvi) 0-0364 x 10°

2. By expressing each of the numbers in standard form, evaluate the
following:

() 0-0004 x 0-002 (i) 0-005 x 0-00004 (iij) 800000 x 0-0005

) _800 0-00006 ;) 0-0009 X 8000
(IV) 0-004 (V) 2000 (VI) 0-002 x 0-3

3. By expressing each of the numbers in the form a x 10" where n is even,
evaluate the following:



() ;Z8L (i) 002x 0-0015 (i) 1500 x 40000

4. By expressing each of the numbers in the form ax 10" where n is even,
find the square root of:

()0-25x 0-64 (i) 0-16 x 0-09  (iii) 0-0036 x 0-25 (iv) 0-0087 x
0-0004

5. Without using a calculator, evaluate the following give your answer in
standard form:

() 2x 102 )x(6x10°) (i) @4x 10~ 3 )x(5x10%)
(i) 9x 102 )x (4x 10~ 3) (iv) (15x 10~ 3 )x 20 x 107 )

. h : _ 2
6. Without using a calculator, evaluate: 1-21 z.éax 77 x 40

7. Without using a calculator, evaluate: 225 ?;i _7.35 X 3-9

EER:

1. Without using a calculator, evaluate: 0-07 X 0-2

2. Without using a calculator, evaluate: 0'525 0;42'009




769 x 10— 2 x 1-25

3. Without using a calculator, evaluate: 73%25

4. Without using a calculator, evaluate: % give your answer in the

formax 10" where 1<a <10 and n is an integer
LOGARITHMS
Summary:

1. The logarithm of x to the base a is written as log 2 X

2. The following rules apply to logarithm:

: a b _ ab
() log . + log ] = log
e a _ b _ (a/b)
(II) /ogc log c = IogC
m
eoe a _ a
(iii) log e = milog

: c _—
(iv) logC =1

T _
(V) logC =0

(vi) log 2 = b implies that a = cb

b

c implies that a = b

oo a _
(vii) log 7 = log
(viii) log 2 is sometimes written as log a

EXAMPLES:

1. Without using a calculator simplify:



. .. 1
(i) log ;g (ii) log 130 (i) 1og 17500

; 10000 16 ) 1 64
(vi) log 10 (v) log 2 (vi) Elog 2
(vii) log ¢ 125 (viii) %Iog ;29 (vii) log g7

2. Without using a calculator simplify:

50 20

(I) log ;’0 + Iog Iog
50 80 2
(ii) 2log o) + log oy — log 3,

o 56 1, 49
(iii) fog 3 109 5

(iV) log75 + 2log2 — log3

5 1 64 _ 1 725
(v) 4log 7, + 2109 3109 ;
; 5 _ 1 76 _ 3 25
(vi) log 3, 2109 5109
i 18 32 6
(vii) log ,° + log ;¢ — 2log |

@/5)

10

76 2
( VIII) 7/og + log ? 0 " 2log

(iX)%/og125 + %/og49 — log (7 /4)

-3
(x) Iogg + 2log g - Iog;’9



1
(xii) il 5

jog 2 81

+ Iog

. log125 log8
(xiii) =2 -
log25 log32

3. Express the following as a single logarithm:

(i) 2log 130 + ;Iog 216 | ;Iog 16 _ — log ; 12

(i) 2/og‘19 + ;/og 125 _ 4

120 | 11925 _
(iv) log ;2% + Sl09 3 =2

4. Solve the simultaneous equations

Iog 2x +y) _ — 2

5x + 3
,gg y)

5. Solve for x in the equations:

(I) 2log x + logé = 1+ logl15

(3x +17) x —1) _ 4
(ii) log log 7 = log 7,

5



(iii) /og% D+ log (X —2 - = log | 70

(VI) /og x+3) _ /og (x =3) _ 2

6. Use logarithm tables to write down the logarithm of the following
numbers:

(i) 1826 (i) 25 (iii) 6-25 (iv) 37.28
(v) 0.0812 (vi) 0-2147 (vii) 0-0025 (viii) 0-0007

7. Use the fact that log fo = 0-4771 and log 50‘3 = 7-4771 to find:

2 3

() ea 7, (i) log 3, (i) 1og 3
(iv) Iog %} (v) 1og { (0 9’ (v) fog ¢ (0 3*
e 2/3

(vii) fog }, " (vii) log Y03 (ix) 1og @ ¥

10 10

8. Use logarithm tables to write down the logarithm of the following
numbers:

(i) (24 -68) 2 (i) (195 -6)° (i) \J72 - 2 (iv) 350 - 37
(v) (7 - 38) 2/3 (vi) (0-567) 2 (vii) (0 -0248) 3 (viii) 0 - 0547
(ix) ~Jo- 5385 x) 30472 (xi) 3/0- 0843 (xii) (0-48)%/3

9. Use the fact that log x = 0-4771, log y = 0-8451 and log z = 1-3010

to



find:

(i) log xy (ii) log xz (i) log yz (iv)
log x|y
(v) log y/x (vi) log x/z (vii) log z/ x (viii)
log y/z
(ix) log z/ y (x) log xy |z (xi) log x| yz (xii)
Iogx2 y3
2
3

(xv) log vz (xvi)

(xiii) log yz* (xiv) log xz

1 _1
logx3z 2

10. Use the fact that log 120 = 0-3010 and log fo = 0-4771 to find:

(i) log ?0 (ii) log ?g (i) log Zg (iv) log 150
(v) log 17050 (Vi) log ?0 4 (vii) log ?0 72 (Viii) log 770 5

11. Use logarithm tables or a calculator to find the value of X for which:

(i) log ;‘0 = 0-7781



(ii) log 7, = 1-3010
mm%:rmo
(iv) log 5, = 1-4771

(V) log X, = 2-1761

12. Use the fact that log7 = 0-8451 and log2 = 0-3010 to find:

(i) log( 64/49 ), hence obtain the value of % correct to 3 decimal

places.

(ii) log( 49/64 ), hence obtain the value of % correct to 3 decimal

places.

13. Given that logx = 2-304 and logy = 2-872 find the value of:

(i) log x 112 / y. hence find the value of x /2 / y correct to 3 decimal
places.

1 _1
(iij) x4y 3 correct to one significant figure.



14. Given that log 720 = 0-3010 and log 730 = 0-4771, without using tables

ora

calculator, find the value of X for which:

(i) log 5, = 0-7781
@m%=am1
(iiii) log ;‘0 = 1-4771

(vi) log ;(o = 1-3010

(v) log 7, = 1-6020

15. Use logarithm tables to evaluate the following:

" 25 . i) 22:6 i) 328 X _0-3465

(i) 25-6 x 731 (i) o (iii) 2685

; 226 0-0721_x_925 " 5. . 73) 2
V) 75 0329 () 900522 x 405 (vi) 5:6 x (14:73)

(vii) 3:83 x_5:968 (vii) \J3-37 x 0429 (ix) /1‘;2-:5

(1-597) 2 76-51

2/3
i) 3. 2 :{/0-3216 X _62-58 : (24-3 X 205)
(ix) /(0 - 3256) ) 41-57 (xi) 0-04763

16. Solve for x in the following equations:
(i) 5% =9

(i) 3% =5



(i) 7% = 15
(iv) 3% = 12

(v)1-2% = 1728

n
17. Make n the subject in this formula A = P(1 + ﬁj , hence find n

when

r=20, P=2000 and A = 3456.

18. A sum of Sh. 400,000 is invested in a bank that gives 15% compound
interest

per annum. Find how long it will take to accumulate an amount of
sh529,000.

EER:

1. Without using a calculator, simplify:
10



: 24 5 _ 6
(I) log 10 + 2log 10 log 10

(ii) log12 + log5 — log6

5 1, 16 _ 3, 25
(iii) log >, 2109 15— Sleg 3

; 20 1 125
(iv) log 10 3 fog
18 32 6
(v) log , 1 Iog — 2log 2
1 163 5 3, a’
(VI) Iog + 2log 0 Elog 10
o 5 2 _ 1;,, 64
(vii) 3log o T 6log 10 2/og
log343 log8
(vii)) =2 -
log49 log32

(ix) %/og125 + %/og49 — log (7 /4)

9

5 a 1 a _ a

(x) Slog 3 + —log 2 3log
2. Express the following as a single logarithm:
. 6 3 9 _ 3
(i) 2log 1t Elog 5 — Hog

o2 48 1 25 _
(ii) log 7, + 20955 =1
(II) /og 120 + %Iog 25 _ 7

3. (i) Find the prime factors of 150. Hence

11



(ii) find log 77050 , given that log 750 = 0-6690, log ‘130 = 0-4771 and

log 120 = 0-3010

4. Solve for x in the equation:

(I) 2log x + log2 = log18
.. (2x +4) _ (1T —x) _
(ii) log log -, =1

X _ 2x _
(III) 4log 4 log 4 = 7

(iv) Iog;( + Iog2X =1

8
x—=1 _ 5 _ 1
(v) 2log 16 2log 6 = 2
: x+9) x —9) _
(vi) log 12 log 12 =

5. Use the substitution y = log ;2 to solve for X in the equation:

log ¥ 2 4og X + 4 =0
10 10

2
6. Use the fact that log 120 = 0-3010 and X =4 to find the value of log fo )

7. Given that 5% = 7, find the value of X correct to two decimal places

12



8. Make N the subject in this formula T = ar ™ — 1, hence find n when

r=5a=048and T = 60.

9. A sum of Sh. 400,000 is invested in a bank that gives 15% compound
interest

per annum. Find how long it will take to accumulate an amount of
sh529,000.

10. A sum of Sh. 200,000 is invested in a bank that gives 20% compound
interest

per annum. Find how long it will take to accumulate an amount of
sh345,600.

11. Givent that loga = 0-234 and logb = 1-185 find loga®b?.

1
12. Use the fact that logx = 0-648 and logy = 1-913, to find log xy 3.

13. Given that log ;2 = 2-852 and log 7}; = 2-581, use tables to evaluate

1

x? /y correct to three significant figures

— 2
14. Given that log ) = 2-476 and log ] = 1-811, find log gop/q ).

13



15, Use the fact that log 720 = 0-3010, to find log 150

16. (i) Show that log 170 =0

(ii) Without using tables or a calculator, find log 9907

17. Use the fact that log 120 = 0-3010 and log fo = 0-4771 to find:

(i) log 12 (ii) log 59 (iii) log 240 (iv) log (27 /16)
(v) log >, (vi) log 1 (vii) log 2-° (viii) fog 18

18. Use the fact that log io = 0-8451 and log fo — 0-7782 to find

Iog 25 2.

19. Use the fact that log fg 5 = 1.5119 tofind:

( ) Iog 32500 (”) /og 0 00325 (III) /og 3 25

20. Use the fact that log ?0‘ 225 - 7.3522 to find:

(I) log \10/0-225 (”) log \/0 225

10

14



21. Find x if:

. X _ .o X _ .
(i) 7% =15 (ii) log 5, = 1-3472
ooe X _ . . X — _.

(iij) 1-4% = 2-744 (iv) log 3, = 2-4865

22. Given that log 120 = 0-3010 and log 130 = 0-4771, without using tables

ora

calculator, find the value of:
(i) log 9-°
(ii) log ]°°
(iiii) X if log ;‘0 = 1-9030

23. Given that x° = 3- 375, use tables to find the value of X correct to
three

significant figures

24. Use logarithm tables to evaluate the following:

. . . ..\ 12.75 .\ 12.75 X 28 -34
(i) 75-6 x 0-8563 (i 1275 (iii % 2

j 925 0-0075 x 986 N (1 . 26 4
(V) 500322~ 405 (V) 504562 x 225 (vi) (18 - 26)

. . 2
(Vi) 5-6 x (14 -73)

i) 22-6 % 3-657 i) V3283
2426 (viii 0329 4 (ix)

15



(x) 31186  (x) 0-49°° () J@1-39° (i) [ 20722

(xiij) Y383 X 5968 (yjy, ) 9-324 x 0:3639  (xy) f{’/ 0-3215 x_1-439
(1-597) 2 3 g81.95 0-00485

2
231275 % 23-34) o 19-76 0-56
(xvi) \/( 7 - 908 (xvii (8-27)3 (xviii) {0-08356

16



