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Note 3 XJ%% Logarithms

vV a"=x o log,x=n

Note 4 Xj#tiIFEAM K Basic Nature of Logarithms

v log,a =1
v log,1=0

Note 5 X EH1izH M| Operation Principle of Logarithms

v log,(xy) = log.x + log,y
v

v o log,x™ =mlog,x (x>0)
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logaiz logex —logg,y (x>0,y>0)

Note 6 XFE#E AR Transform the base of Logarithms

log,b =

1
log,a

Note 7 EH] 544 Compound Interest and Annuities
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Tutorial 1

L6+ Q) - (3 = mss T

(3_5'32) = [Ans: 1]

3—3
3. 6 8+65+ 33=[Ans: i]
1 1 1 1
4, 123X 63 + 276 +36 = [Ans : 2]
2

1 1 1
6. (0.3)73 x (0.0081)z + (0.064)2 = [Ans : ]
2

@ (27 x (025 = pans 46

8 (%)_2 + 1255+ 3435 — (2) 7 = [4ns : 33

o (22) 7+ (12) - (22" = Lans Z]

a8 (V@

wir

10. I =[Ans: 4]
rr 1 3
11.a2-a+-a s-as =[Ans : a|
24— bZc*
12. (9a?b™%c™") 1 = [Ans : 5
3x2M—4x2"2
14.3a72b7% + (-371a?b™3) = [Ans : 7]

15. (3Tl+6 —5xX 31'L+1) - (7 X 3Tl+2) = [Ans : 33_4]

16.5a7%b73 =+ (57 'a?b3®) x 57 %2ab*c = [Ans " ]

a3b?
a~2-p~? b2-q?
17. a~2+b~2 [ Ans : b2+a2]
18.(a*+ b VH(a+b) ' =[Ans: ﬁ]
x*-1

19. x +x D(x—x"1) =[Ans : — ]
20. (—iny_i) (Bx_%yg) (—4x%y§) =[Ans: 24 y]
x—

21. Zx% G)é — 2x_§) =[Ans: T]
22 (0 7 (5 V) = [dns : 557
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Tutorial 2 LA T HFER Solve the following equations

1. 3% =—2 [Ans : Ef# ]
2. 2x2+4x=§ [Ans: x = =3 o0r —1]
3. 6* =51 [Ans: x = —8.8275]
4, 4*71 4 2% 1 =20 [Ans:x = 3]
8x 3 = % [Ans : x = g]
6. 32°*1 =243 [Ans:x = 2]
7. 10 *=1[Ans: x=—2o0r2]
8. 3¥°%3 = 27%+7 [Ans: x = —30r 6]
9. 4% = 25%*7 [Ans: x = —1or %]
10. 52X°+x = pgl+x=2x* [ Ang: x = —% or g]

Tutorial 3 LA T HFER Solve the following equations

I TN I

4

(%)x = (g)x_6 [Ans : x = 2]

52°41 — 54"+ [Ans : x = 0]

5%

== 704D [Ans: x = —1or 1]
3%*t1 = 4*~1 [ Ans : x = 8.6377]

7573% = 5%*2 [ Ans : x = 0.8742 ]

2%°"1 = 3%+ [ Aps: x = —1 or 2.5850 ]

31+ 9 —18=0[Ans:x =1]
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Tutorial 4 LA T HFEZ Solve the following equations
1. 2¥*243(27*)—14=0 [Ans: x = —1or log,3 ]
2. 2271 _3.2%"141=0[A4Ans: x=00r1]
3. 3% —5¥t2 =3x¥t1 _5*¥*3 [Ans: x = —7.6582]

4. 3372 =243 [Ans :x = 7]

5. 417* = (%)Zx [Ans: x = —%]
6. 2°° = (2%)2[Ans:x =0o0r2]
7. 33 =3 [Ans:x =0]

8. 5% =625 [Ans:x = ]

9. 7*—7*1=6[Ans:x = 1]

10.22%*1 =3(2¥) —1[Ans: x = —1or 0]

Tutorial 5

1. 52%*1 =26(5%) —5[Ans: —1lor 1]
2. 22%43 X =123 [Ans: —3]
3. #a™ =10 Ka"=2, Wam =2
If a™ = 10 and a™ = 2,then a™ 2" =? [Ans : 2.5]
4, # 4 =5, N8gr=?

If 4 = 5, then8¥=? [Ans:3v5]

5. opn-2 . gn-1_ j—z , Rn KE.

If 2n=2 + 371 = i—z , find the value of n. [ Ans : —2]
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Tutorial 6

1. ﬁ@(zx)3 ,4(x2—6x) -1 .

16

Solve (2%)3 - 4(*-6x) = % [Ans : x =% or4 |

2. BHly=ax’+10, H¥x=2My=26 K4 x=3My=64, Kalff-
Giveny = ax? + 10, when x = 2,y = 26 and whenx = 3,y = 64, find the value ofa. [Ans:a =2 ]

3. ﬁ@ﬁ%ﬁﬁ22x+2 + 2x+2 — 3 .

Solve the equation 22¥*2 + 2%*2 =3 [Ans: x = —1]

4. fRARHOTHES 2941 4 2742 4 2743 = 224,
Solve the equation 2¥*1 4 2%+2 4 2%+3 = 224 [Ans : x = 4 ]

5. fR R 32 —6(3** ) +27 =0,
Solve the equation 32**1 — 6(3**1) + 27 =0 [Ans : x =1 ]

6. R iFER 4 +16 =5 (2",
Solve the equation 4* + 16 =5+ (2**1) [Ans: x =101 3]

7. W 3%y =243 ) 3*Y =3, Kk x#MH.
If 3**Y = 243 and 3*7Y = 3,find the value of x. [Ans: 3]
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Tutorial 7

1.

2.

log,4* = [Ans : 2x ]

log,a'©9e? = [Ans: 1]

3log3x—log3y — [Ans . f]
y

log;(9* x 27Y) = [Ans : 2x + 3y ]

1
27l098% = [ Ans : x 73]

3log,2* = [Ans : 37x]

|
[R—

log,\/49 = [ Ans : z

490973 = [ Ans : 9]

1)—log27

2200927 4 (5 =[Ans : 56 ]

10. log;5 — logz15 = [Ans: —1]
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Tutorial 8
1. log5§+ log5§/§— logs25 = [ Ans : —g]
2. logs V27381 [ Ans : %]
3. log (0.1)* —log ¥0.001 [Ans: —3]
4. M =[Ans: 1]
1+log0.4+Elog9
5. logz66 —loge36 — logG% =[Ans: — %]
1 1 1
6. logzg . log3§ logsg=[Ans: —12]
7. logs5-1logs6-logg7 -log,8 = [ Ans : %]
8. logs8 —logi3 —log 4 =[Ans: —2]
9
9. (log23 + logzx/g)log\/gz =[Ans: 3]
logsx/f'log79 _ . _E
10. log73§/z-log5§ - [ATlS ' 2]
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Tutorial 9

1.

LLFIlogs5 = m Jlogs6 =n o« Lh m & nKiNlog,s54 -

mn+2

Given logz5 = m and logs6 = n. Express log,s54 interms of mand n. [ Ans : - ]
D H1log,3 = a M logs7=b . Lhal bKiNlog,,14 .
Given log,3 = a and log;7 = b. Express log,,14 intermsofaand b. [ Ans : a:f::l ]

CHllogs6 =x - Lhx Einlogel2,

2x—1]

Given log;6 = x. Express loge12 in terms of x. [Ans P

Ellogsy — logeVx =1+ logy,x « Phx TR yo
Given logzy — logeVx = 1+ log,,x, expressy intermsof x. [Ans:y = 3vx ]

B log,s(2x — 1) = logs(x — 3) + log,s5, UERH 5x2 —32x +46 =0
Given log,s(2x — 1) = logs(x — 3) + log,s5, prove that 5x2 — 32x + 46 = 0.
#a>0kb>0, Ha®>+b?>=7ab, iEH 2logs(a+b) =2+ logsa+ logsb -

If a >0and b >0, and a? + b? = 7ab, prove that 2log;(a + b) = 2 + logza + logsb.

x>0 Ny>0, H x2+ 9y?=10xy, Ut 2log(x + 3y) — 4log2 = logx + logy -
If x> Oandy > 0 ,and x? + 9y? = 10xy, prove that 2 log(x + 3y) — 4log2 = logx + logy.

KRAFER log(x? + 11x + 8) —log(x + 1) = 1 ML .
Find the solution of equation log(x? + 11x + 8) —log(x + 1) = 1. [Ans : x = 1]
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9. # 3% =1log8+log125 , AYMHATHENL, R x HME.

If 32* = log8 + log125 , without using calculator, find the value of x. [Ans:x = %]

10. %1 log2 = a, K log0.05 MIfE.
Given log2 = a, find the value of log0.05.[ Ans : —(a + 1)]

Tutorial 10

1. &% log;m =8, Rlog,m-.
Given log,m = 8, calculate log,vm. [Ans: 2]

2. Flog,x =a M logsx = b, N logex =2

If log,x = aand logsx = b, then logex =? [Ans : ;_; ]

3. & log,x =a MKlogsx =b, Klog,6 -

a+b
—]

Let log,x = a and log;x = b, find log, 6. [ Ans : —

4, x%9x2=? [Ans: 2]
. . _a-L
5. # a=1logs2M b =1logs5, K5% HIMH.
1
If a =1logs2andb = logs;5, find the value of 5%75. [Ans : g]

6. i a. b, ¢ NIEEL, KR loggb-log,c-log.a.

If a, b, ¢ as positive number, find log,b - log,c - log.a. [Ans: 1]

7. tL14 logs6 + logs4 — logs8.
Simplify log;6 + log;4 — log;8. [ Ans : 1]
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8. % lOglz(Z\/g)x =2, 5‘!% X E@{Eo
If log,,(2v/3)* = 2, find the value of x. [ Ans : 4]

9. # log,x =p Mlog,y =q, Wlog,2y =?

1+q

If log,x = p and log,y = q , then log,2y =? [ Ans : > ]

Tutorial 11
1. Ha>1, HHElogs7 1og,z25-1logsea

If a > 1, simplify logs7 - log,225 - logsea. [ Ans : %]

2. 1L1E (log,3 + 10g,9)(logs4 — l0oge2) -
Simplify (log,3 + log,9)(logz4 — logy2). [ Ans : 3]

3. ANFAEHTEN, K log10%+ 2log,03 — loglog + 3log,02 HIMH .

Without using calculator, find the value of log,, g + 2log103 — logqo % + 3log192. [Ans : 2]

4, B logl2 =a, logl8=>b ikl a M b FIs log2.16 .
Given log12 = a, log18 = b, express log2.16 intermsofaandb. [Ans: a+b —2]

5. BE%1log,ex =% K log,y =3, Klog,y HIMH -

Given log,¢x = %and log,y = 3, find the value of log,y. [Ans: %]

6. CAIlogQ = §(3logZ—10go.125—610g3), AVHEHTHENL, KRlogsQME [Ans: —2]

Given logQ = é (3log2 —1log0.125 — 6log3) , without using calculator, find the value of logsQ.
2
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Tutorial 12
1. logzx =—2 [Ans: é]
2. log,x*=4 [Ans: —2o0r 2]
3. logi—lizlogx%1 [Ans : 4 ]
4. 2logx +log7 =log14 [ Ans: V2]
5 log(x+6)—log(x—3)=1[Ans:4]
6. logex + loge(x? —7) =1 [Ans : 3]
7. log,,(15x% —2x —12) = 0 [Ans : —1—? or1]
8. logg(x*—3x—2) = % [Ans: —1lor4]
9.

10. %(logx —log5) =log2 —%log(9 —x) [Ans :4or5]

log;(2x —3) + logz;(3x + 2) = logs(2x — 1) [Ans: g]

Tutorial 13 Solve the following equations :

1. log(x+6)— %log(Zx —3)=2-1log25 [Ans:60r14]

2. log,x =loggx +1 [Ans : 2v/2]

3. 3logx = 2l093 [Ans: 2]

4. 4x'092% = x3 [Ans: 201 4]

5. 2(logzx)? +logsx —1=0 [Ans: % or vV3]
6. logs,’x —5log,x +6 =0 [Ans : 16 or 64 ]
7. 6log®x +logx® —3 =0 [Ans : %or\/E]
8. (logx)? =2logx [Ans:1o0r 100 ]

9. log,25—10og,sx =0 [Ans: % or 25]

10. 2logyx — 3log,4+5=0 [Ans: 6—14 or2 ]

I TN I
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Tutorial 14

1. 2log,10 —logx+1 =0 [Ans: 1—10 or 100 |

2. logs[log,(log,5)] =0 [Ans : V5]

3. logzx =5 [Ans:243]

4. logs(x—2)=0 [Ans : 3]

5. log(x?+2x—3)—log(x+3)=0 [Ans : 2]

6. log;(3x+1)+1=1logs(2x — 1) +logs5 [ Ans : 8]
7. log,3+10g,81 =5 [Ans: 3]

8. 3log,’x + 5log,x —2 =0 [ Ans : % or V4]

9. log,x —1log,8=2 [Ans: % or 8]

Tutorial 15

1. x1°9% = 100x [ Ans:— or 100 ]

2. 2logx —3log4 =2 [Ans : 80 ]

3. logx +log(x +3) =log(x+8) [Ans: 2]
4. (log,x)?* =logyx + 6 [Ans : i or 8]

5. logzx +6log,3=5[Ans : 9or 27 ]

6. 4l09% = logx+1 [ Ang: 10 ]

7. logys1(x? —5x —13) = 2 [Ans : Tf# ]
8. log,V2x2—5x+6=1[Ans:2o0r 3]

9. log,(x+1)+log,(x+3)=3+ log,x [Ans: 1or3]
10. log,[logs(logsx)] = 0 [ Ans : 125 ]

11. 3loggx — 2log,x +2 =0 [ Ans : 4]
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Tutorial 16
1. logs(x+4)+1= log,(x+1)[Ans : 5]
2. 2log,x -loggx = log,x + loggx [Ans: 1or4]
3. log,(x* —x—2)—log,(x +1) =0 [Ans : 3]
4. logx+log(x—3)=1 [Ans:5]

5. 2logx =1log32 +1log2 [Ans: 8]

Tutorial 17 EF 5E4
1. BHIAS A RM90000, HFFHZE L%, VUSEHPERTTE, K 10 EEFRAFIF,

Given that principal is RM90000, annual interest rate is 5%, with yearly compound interest, calculate
sum of accumulated principal and interest after 10 years. [Ans : RM146600.52]

2. ¥ RMB80000 fENERIAT , fFFIARE 8% , |=1"HE4H K. UERIE, RK5FEFMA
HIF o
Save RM80000 into a financial company, annual interest rate is 8%, compounding frequency quarterly ,
with compound interest, calculate the sum of accumulated principal and interest after 5 years. [Ans:
RM118875.79]
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