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U.A.C.E Subsidiary Mathematics

1
log1ov/GZ = 1) + = log,, (“ 1) v
2 x—1
Solulion
logioV(x2 —1) + = log10 (x + i)
x —

2
2

= logyo(x? - 1)% + log, (:: = i)

(x + 1)1

= logy(x2 — 1)7 + log, :
(x—1)2

(x + 1)z
(x - 1)%

= log,, ((x2 - 1))%

= logyo(x? — 1)% X

x—1

- x—1

3. E

-Xpress the following in (e of logyq x

log,, Y and log, z.

M log,, (iiy_)

(u) log,, (100\7_)

(i) log,, (;?) (iv) IogmyTJ_E X
<

4. Fxnrece - : .
)< L. Express the lollowing as single logarithms.

(l) 3|0g10 2\+ 2}0g]03 — 2|0g106

() 2logyo x + 3log,oy — log, o 2
(ii) 310g,0 x — ~logyoy + 1

(iv) log,98 — log-, 30 +log, 15

;l
5. Given that 1+ log,, (f—;)  — 2logo(x) =

log,o a. Find the value of a.

o ((x ~1)x + D + 1))%

= log,o((x + 1)?)2 2.24 The common logarithm

Common loganthms are logarithms used most
= logyo(x + 1) ; : .
- often in numencal calculatons. They are

17 x+1 ;
~logy e v(x2=1)+ ilogm (1—1—) = log,o(x + 1) usually to the base of 10 and as such, the base

is often omitted in written work. Thus log2 is

Exercise 2 f

‘ usually taken to meanrlogyg 2.
1. Without using tables or calculator, find the

’ ) Now
values of the following:
log2 = 0.3010

) log, 256 log;0 81 ) )
(1) 10:2 625 log:(,o?zn Thus, by index notauon, we have:

5 -

| 2 = 1093010

2

@) logg 25+3 logg F ples

2+4logg 5

1. Given that log2 = 0.301 and
log3 = 0.477, find the values of
(1) log5s (i1) log 6

Solution

(i) logm( )+‘“°sz logae/

2. Express logyg (-}g) and log;g (%) n

terms of log,¢ 2.




Exercise 2h
1. Solve for x r S
@ log 0.001=-3

W) log,, 0.0256 = x

vaa : 5
"(lll) loglﬁ__gc = .

(iv) lo’gg(i/ﬁ/3) =x
() log,(log,x) =2
2. Solve the follbWing eéquétionS |
() log(x —3)—1log(3—x) =2 .
(). log2x—1) —log(x-3)=1 -
(1) IOga (x+2) - loga 3= loga.(x - 4)

. >
wgif“’
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LXxercse 2§

L. Express the following in terms of the
sumplest Possible surds,

(1) V72 @ V75

Gi) V50 ) V27 -~

M V512 V1210

2. Express as a single square root

@  5V5 G 72

i)  10v7 v  3vI7

o 3vE (i) 3VIT

3. Simplify the following
_A) V50 + V2 — 2V/18 + V8
TG VEIZ++IZ8 432
i) V24 -3V6 216 + V294
v V284175 -+63
4. Given that av2 + V18 — /50 = 3v2

Find the value of a.

VZ . . JE
5 ' — where aand b
J. Express —= m the form [=, whe
' 23 b

\

are real numbers.

lar otV




Exercisc 2

I

(1)

(i)

2,

(o

Simplify the l'olllowiug:

Sve 1 3
\/§+\/'2- 'A (1) , \/§+\/§+\/§-—\/§

Va+y3 - JE3+V28
V4-y3 175-63

Given that V3 = 1.732 and V2 = 1.414,

1
evaluate to 3 signific
G 0 31g1_11h(.ant figures.

1+/3
2+/3

Express in the form a + bV3.

1+V3

Hence ' evaluate correct to 3
, 2+V3 -

significant figures if V3 = 1.732.

; ‘rExpress \[_9\/_ in the form a(\/_ + Vo),

where'a, b ;md c are integers.

' Givel\{hal E +v20 = aV/5, determine

the valuk of a.

Given lhat 3 J-—z vy a\/_ 2+ b\/— find

the values of a and b.

7. Ex 2 2 .. withoutwsardi
e €ss - , without a surd m
P 1+v3  3-243 "

the denomuinator.
‘ ) | -
8. Express . without a surd in the
P f‘;?ng } |
denommator.
-3 B
ﬁa.a” .




Exercise 2k

Solve the following équations
. yBx—8)—\/(x=2)=0 -
2. Vx=5—yx =2
3. J@x+3)=7=0
4. J(3x -ﬁ) =:} ..
5. m—- 2[:/ 50 5) =0
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ise 2n
xercise [Use long division only]

1. Find the remainder when

0 12x2 + 7x — 10 is divided by 3% — 2.
(i) 20x2 — 39x + 18 is divided by 5x — 6.

(@,Ji — 6x2 + 7x — 12 is divided by X +___§.
(iv; 51;3-- 5x2 — 7x — 3 is divided by x + 1.

(v) 2x2 — 5x — 3 is divided by x — 3.

(vi 3x2 — 2xy — 8y? is divided by x — 2y.

,(;ii)8y3—y2—y+5is divided byyz + y.

(Viﬁ) 4x° — 5x% + 2x — 6 is divided byx? — 3x.

(i) x* + 3x? + 3x + 1 is divided by x + 2.
() 4x3 —6x + 5 is divided by 2x — 1.

2. Find the value of ‘k that will make the

Q).

9

divisor a factor of the dividend
x3-5x2_2x4k
T
X343x2_gx_17

\ :
X+3

wi

'€1)

(x

A e et

—_



Exercise 2u
Solve the following equations

1.

2

3.
4.
5.

6

x—11Vx+30=0

. x+3Vx—10=0

2yn+3=n
(Bx—2)=3x—2

J(2t—1) +2 =.t
. \/(x+2)f1FV(xf3)



Exercise 1B _ |
1. Express each of the following as a single

logarithm
(i) log 2 + log 3 + log 5
(ii) log 6 + log 3 - log 9
(iii) 2 log a - log b - log ¢
(iv) loga+Slogb—3logc
2. Solve the following, correct your answers to
two decimal places
() 2% =3"" (ii)3*7’ = 2+
(lll) 32x—l = 5% a (IV) 6I-x - 23x+l
3. Given that x and y are positive, solve the
simultaneous equations log (xy )= 7 and

log (i) = 1
| y
4. Given that log (p - g +1)= 0 and
log(pg)+1=0, show that P = i
J1o
5.The variable x satisfies the equation
3*.4**! = 6™ , By taking logarithms of both
sides, show that , _ log 9
log 8
6. Solve the pair of simultaneous equations
log(x +y)=0
2log x = log(y -1)
7. Without using tables, show that
log V27 + log +/8 - log V125
log 6 - log 5

=4
2



Exercise 1C ]
1. Simplify each of the following
(i) 8 (i) 312
(iii) V125 (iv) 147

. Je
2. Express each of the following in the form E_E.__. ’

where a,b and c are integers

L2 L NT
(i) Ts G
o 345 iv) 445
(i) 2J6 ) 5:/.8

3. Express each of the following in the form
(a+ e where a,b,c and d are integers

(;) 3 (i) 3+ V2
6+ /3 5+j__
) 6445 iv) 3+ 24
(iii) T (iv) =
4. Express () J6- 3 ,(ii)'_};Lf:ﬁ_ﬁ,

J6 - 43 + 2

with rational denominator
3 , 1
5. Simplify as possible ] +
Pty g 343-3 J5+3

Ji-2
23 +3

7. Express V3
V2+3-45

a rational denominator

8. Slmplify !2+ﬁ!3+£!£-2)
5=-10+ 2

Sample examinstion questions
1. (a) (i) Find logo 27+/3 without using tables
(ii) Simplify (1og, b? )x (iog, a*).
(b) Express logas (xy) in terms of iogsy and

loggy.
Answers

() (i) 1.75 (ii) 6 (b) lis}_x;mg,y

6. Express in the form a + b33

as equivalent fraction with

2. (a) Simplify 26 - V&
Vo -5

(b) Evaluate log 04 50 (to 2 decimal places).
(c) Solve 241 _ (4 x 8")J

Answers
(a) 7+30 (b)-4.27 (c) -2

3.(a) (i) Simplify 8%
() If 4 = 0.25 , find without using tab]
. e
calculate the value of x ¢ Sor

(iii) if log_gs _ _!_ show that . . V3
2 73" X = —;-—

(b) Evaluate to 3 significant figures
1 1

]_:;3—I+\/3_

Answers
(a) (i) 4 (ii) -1 (b)-1.73

4. Simplify: .
0) 47 x2™ %16

(ii) s/3_—1
243 +1
(iii) 3loga - 2log b

Answers

@2 1228 i) 10g 2,

T B
5.(a) If y=3" and x=0, simplify y’ x yi

(b) Given that ﬁ{& = 252 ind withoy

" using tables or calculate, the value of y,
(c) without using tables or calculator, use

log,, 2 =0.301 and log,, 5 = 0.699 (o f;,,
the value of: (i) log,, 2.5 (ii) log,, 6.25

Answers
(a) ab (b) V6 (c) (i) 0.398 (ii) 0.796

12




A 4

Sample examination questions

(a) Express 2% +11x + 6 in the form
1 (;zx +l:1) 2 4 r and hence deduce its mini

p,qandrare constants.
) If @ and B are the roots of @’ + bx + ¢

= (), express (a—Zﬂ)(ﬂ - 2a) in terms of
a, b, and c. Hence deduce the condjtion,for one
root to be twice the other. :

mum value, where

Answers

(3)2(x+!-41-

- —

! 93 13
-5 %

2
(b) EEC_‘ZZZ’L, 2b* =9ac
7 a
5 Solve3=*'-3*"'-3"+1=0

Answer: 0, -1 .
3. Show that 2% — 36x + 175 may be written in the

form a(x — b)* + ¢, where the values of a, b, and
c are to be found. Find the minimum value of
25% — 36x + 175 and state the value of x for
which this minimum occurs

Answer: (x — 2)? + 13. Min value = 13 at x =2

4. Given that for all values of x,
X’ +12x4 5= p(x+q) +r
(a) Find the values of p, g and r
(b) Find the minimum value of 3x* +12x+5

(¢) Solve the equation 3x* +12x+5=0
Answer:

: 52 p= 3,q.= 2,r=-7 (b)-7(c)-3.5,-0.5
- I'he quadratic equation x? + 6x+1= k(x’ e 1) has

real roots. Find th 5
constant k the possible values of the

Answer: -2 or 4



UACE Subs

2. Factorisc  the  following

trionuals.
(i) x24+5x+6

)  x24+x-20
()  y2+15y+ 36

(iv) 5t? + 28t + 32

(v) 2x*+x?2 -6

vi)  x*-—8x2+15
Vi)  4x?+5x—9

(i) 15¢% —34c + 16
(x)  2p2-27p +‘ 36
(x) 28a% + 13a -6
(x1) 2m? — 11m + 15
Gii)  3x? — 24x — 27
(i) 12x2 + 36x + 27
(xiv)  16x% —80x + 100

3. Solve the following quadratic trinomials by

factorization.
) x*=7x+12=0
m  x?2+9x+20=0
m  y*—-3y=-2
av)  6t°+23t—4=0
(v) 24x* +23x—-12=0
(v1) 2x2—13x+6 =0
Vi)  3x?+5x—12=0
(i) 15¢2 4 19¢ - 10 =0
(ix) 10x*+33x-7=0
®  4p2+9=12p

quadrage




