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CZ> EXPONENTIALS AND LOGARITHMS Worksheet A
1 Express each of the following in the form log, b = c.

a 10°=1000 b 3*=8l1 ¢ 256=2° d 7°=1

e 3°=1L f 32°=1 g 19'=19 h 216= 36}
2 Express each of the following using index notation.

a logs 125=3 b log, 16=4 ¢ 5=1og, 100000 d logy1=0

e 1 =log3 f 1g0.01=-2 g log £ =-3 h logs6=1
3 Without using a calculator, find the exact value of

a log; 49 b log, 64 ¢ log, 128 d log; 27

e logs 625 f logg8 g log; 1 h log;s 5

i logs g j 1g0.001 k logs2 1 log, 8

m logy 243 n loge 0.001 o logys 125 p logy §
4 Without using a calculator, find the exact value of x in each case.

a logs25=x b log,x=6 ¢ log, 64=3 d Igx=-3

e log,16=2 f logs1=x g log,9=1 h 1g10”=x

i 2log,7=1 j logsx=15 k log 0.1=—1 I 3loggx+1=0
5 Express in the form log, n

a log,4+1log,7 b log, 10 —log, 5 ¢ 2log, 6

d log, 9-log, 1 e ITlog,25+2log,3 f log, 48 —3log,2— 1log, 9
6 Express in the form plog, x

a log, x’ b llog,x" ¢ log, 1 d log, Vx

X
1 1 1

e 4log, 7 f log, X+ log, x° g log, = +loq, = h 3log, X - +log, x*
7 Express in the form g n

a lg5+1g4 b lgl2-1Ig6 ¢ 3lg2 d 4I1g3-1g9

e Ilglo—11g32 f 1+Igll g lg & +2 h 3-1g40
8 Without using a calculator, evaluate

a log; 54 —log; 2 b logs 20 + logs 1.25 ¢ log, 16 +log; 27

d logs 24 +1logs 9 e log; 12 —log; 4 f log, 18 —1log, 9

g logy 4 +logy 0.25 h 21g2+1g25 i log;8—log; 18

i +log, 64 +2logs 25 k ZTlogs(lx)+2logs 10 1 logs5—2log; 6 —1logs(33)



Back to Previous Menu

CZ> EXPONENTIALS AND LOGARITHMS Worksheet B
1 Express in the form plog;oa + g logio b

a 10g10 ab b loglo (lb7 C loglo % d 10g10 (l\/z

e logy (ab)’ f log L g log, Va’h’ h 3log a

ab Ib

2 Given that y =log, 8, express each of the following in terms of y.

a log, 64 b log, 2 ¢ log, 16 d log, 4q’

q

3 Given that a=1g2 and b=1g3, express each of the following in terms of a and b.

a lgl8 b 1g96

elg\/g

4 Without using a calculator, evaluate

a 1logs 1000 — 1logs 4

f 3Jlgle+ 11g81 g 41g3-31g6

b 2 10g12 4+ %loglz 81

c lg 2 d Ilg6-—1g8

h 1g60+1g20-2

¢ log, 12 +log, 2

log, 81 e 3logy 12 —2logy 72 £ loen2s
log, 3 log, 1
5 Solve each equation, giving your answers correct to 3 significant figures.
a logzx=1.38 b logsx=-0.3 ¢ logs(x—3)=2.1

d log,(§x+1)=32
6 Express in the form log, [f(x)]
a Slogx
d 3log, (x—2)—4log, x
7 Solve each of the following equations.
a log;x+log; 5=1log; (2x+3)
¢ logsx—1logy (x—1)=1logs3+ 1
e 2logex=1logs (2x —5) +loge 5
8 Solve each pair of simultaneous equations.

a log,y=2
xy =27

¢ logax=3-2logy
log, 32= -3

e log,x+log,3 = 1log,y
3x+y=20

e 15-1log,3y=9.7

b log, x +log, (x +4)

f logs(1—50)+42=36

¢ 2log,x+ {log, x°

e logy(@*—1)—log (x+1) f logx— tlog,x*+ Llog, x*

logo x +logy 10 = 3
logs 5x — logs (x + 2) = logs (x + 6) — logs x

log; 4x = log; LI 1
x—6

logs x — 2 logs y = logs 2

x+y =12
log, x= 3
X+ 37 =20

logipy +2logipx=3
log, y—log, x=3
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C2 > EXPONENTIALS AND LOGARITHMS Worksheet C
1 Find, to 3 significant figures, the value of
a log 60 b logi, 6 ¢ logyy253 d logy 0.4
2 Solve each equation, giving your answers to 2 decimal places.
a 10°=14 b 2(10-8=0 ¢ 107=49
d 10°7%=23 e 107'=130 f 100°-5=0
log,. b

3 Show that log, b= 1 , where a, b and ¢ are positive constants.

c

4 Find, to 3 significant figures, the value of
a log,7 b logy 172 ¢ logs 49 d logy4
5 Solve each equation, giving your answers to 3 significant figures.
a 3'=12 b 2°=0.7 ¢ 87 =3 d 4°-03=0
e 577=24 f 16-3""7"=0 g 77 =12 h 52" h=62
i 477=327 j 5=6"" kK 772=9""" 1 4 =11>"
m 4%x+3 _51*2){20 n 23}’*2:32}’4’5 o 72x+5:7(113x74) p 32x:3x—1><24+x
6 Solve the following equations, giving your answers to 2 decimal places where appropriate.
a 2% +2"—6=0 b 3*-53)+4=0 ¢ 57 +12=8(59
d 2(49)+3(4™=7 e 2V 4+7(2)-15=0 f 3™ ' -17(3)+10=0
g 25'+571_24=0 h 3> ' +15=2(3""% i 3(16)—-4"2+5=0
7 Sketch each pair of curves on the same diagram, showing the coordinates of any points of
intersection with the coordinate axes.
a y=2" b y=3" c y=4" d y=2"
y=5" y=0) y=4"-1 y=2""°
8 A curve has the equation y =2 +a" where a is a constant and a > 1.

a Sketch the curve, showing the coordinates of any points of intersection with the coordinate
axes and the equations of any asymptotes.

Given also that the curve passes through the point (3, 29),
b find the value of a.

9 VA

/y=2x—5
O/B x

A4

The diagram shows the curve with equation y = 2" — 5 which intersects the coordinate axes at the
points 4 and B. Find the length AB correct to 3 significant figures.
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CZ> EXPONENTIALS AND LOGARITHMS

Worksheet D

Given that @ =1logjy2 and b =1log;, 3, find expressions in terms of a and b for
a logp 1.5,

b logy, 24,

¢ log 150.

Find, to an appropriate degree of accuracy, the values of x for which
a 4logzx—5=0,
b log; X-5 log; x =4.

a Given that p =1og, g, find expressions in terms of p for
i log g,
ii log, 8g.
b Solve the equation
log, 8¢g — log, \/5 =logs 9.

An initial investment of £1000 is placed into a savings account that offers 2.2% interest
every 3 months. The amount of money in the account, £P, at the end of ¢ years is given by

P =1000 x 1.022*
Find, to the nearest year, how long it will take for the investment to double in value.

y=(%)"—4\
\\0

\

v A

«V

yv=k

The diagram shows the curve with equation y = (5 )" - 4.

a Write down the coordinates of the point where the curve crosses the y-axis.
The curve has an asymptote with equation y = k.

b Write down the value of the constant 4.

¢ Find the x-coordinate of the point where the curve crosses the x-axis.

a Solve the equation
logs (x +1)—logz; (x —2)=1.

b Find, in terms of logarithms to the base 10, the exact value of x such that
32)( +1 _ 2x - 4'

a Given that ¢=2", write down expressions in terms of ¢ for
i 27,
ii 22x +1
b Hence solve the equation
22142 )+ 6=0.

()
(0]
(©))

()
(©))

(C))

(©))

(C))

0))

0))
(©))

(©))

(©))

(©))

(©))
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C2 EXPONENTIALS AND LOGARITHMS

Worksheet D continued |

10

11

12

13

14

Find the values of x for which
a log,(3x+5)+logs125=17,
b log,(x+1)=5—-1log, Bx—1).

Given that log, (x +4) =1log, % + log, 5,

and that log, (v +2)=1log, 12 —log, (y + 1),
where y >0, find

a the value of x,

b the value of y,

¢ the value of the logarithm of x to the base y.

A colony of fast-breeding fish is introduced into a large, newly-built pond. The number of
fish in the pond, n, after ¢ weeks is modelled by
_ 18000
1+8c™"

a Find the initial number of fish in the pond.
Given that there are 3600 fish in the pond after 3 weeks, use this model to
b show that ¢ = 32 ,

¢ find the time taken for the initial population of fish to double in size, giving your
answer to the nearest day.

a Given that y =logg x, find expressions in terms of y for
i logg xz,
ii log; x.

b Hence, or otherwise, find the value of x such that

3 logs X+ log, x = 6.

Solve the simultaneous equations
log, y=1log, (3 —2x)+ 1

logs x +logsy = 5

a Sketch on the same diagram the curves y =2+ 1 and y = ()", showing the
coordinates of any points where each curve meets the coordinate axes.

Given that the curves y=2"+1 and y=(3)" intersect at the point 4,
b show that the x-coordinate of 4 is a solution of the equation

27 +2°—1=0,
¢ hence, show that the y-coordinate of 4 is %(\/g +1).

a Show that x =1 is a solution of the equation
274027 +2°+6=0. (D)

b Show that using the substitution u = 2", equation (I) can be written as
w—4r+u+6=0.

¢ Hence find the other real solution of equation (I) correct to 3 significant figures.

(&)
©))

(©))
(O]
()

(0]

(©))

(O]

(C))

(©))

®

(C))

()
(C))

(0]

()
Q)
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<C2> EXPONENTIALS AND LOGARITHMS Answers - Worksheet A
1 a logj, 1000 =3 b log; 81 =4 ¢ log,256=28 d log;1=0
e log; & =-3 f logy, 4 =—-1 g logy19=1 h logy216=3
2 a 5=125 b 2'=16 ¢ 10°=100000 d 23°=1
e 9° =3 f 102=0.01 g 2°=1 h 6'=6
3 a =log,7 b =log, 43 ¢ =log, 27 d =log; 3?
=2 =3 =7 =3
e =logs5 f =logg 8! g =log, 7° h =log;s 157"
=4 =1 =0 =1
i =logy 37 i =l1g107 k =log 16 1 =log, 4°
--2 --3 -4 -2
m = logy 93 n = logmp 10072 o =logs 25° p =logy 27
=3 = _3 =3 = _2
2 2 2 3
4 a 5=25 b 20=x c X’ =64 d 10°=x
x=2 x =64 x=4 = 000
e x =16 f 55=1 g x'=9 h 10°=10"
x =64 x=0 x=9 x=12
i log.7=1 j 4¥=x kK x° =0.1 1 logsx=—1
X = x=8 x=1000 87 =x
x=49 x=3
5 a =log,(4x7) b =log, (10 +5) ¢ =log, 6
= log, 28 =log, 2 =log, 36
d =log,(9+ 1) e =log, 25° + log, 3° f =log, 48 —log, 2’ — log, 9
=log, 27 =log, 5 +1log, 9 = log, 48 — log, 8 —log, 3
=log, (5% 9) =log, [48 + (8 X 3)]
=log, 45 =log, 2
6 a =5log,x b = Llog, x ¢ =log,x" d =log, X
=—log, x = 1log, x

e =4log, '
=-2log, x

f =2log,x+5log,x g =10gqx_2+10gqx_3 h =6log,x—-2log, x
=Tlog, x =-2log,x—3log,x =4log,x
=-5log, x
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‘ C2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet A page 2
7  a =lg(5x4) b =I1g(12+6) ¢ =1g2’ d =1g3*—1g9
=1g 20 =lg2 =1g8 =1g8l—1g9
=1g(81+9)
=1g9

—lg 16" —1g 32° f =Ig10+Igll g =lg Ll +1g10> h =Ig10°—1g40

(¢

=lgd—-l1g2 =Ig(10x11) =1g 5 +1g 100 =1g 1000 — Ig 40
=lg(4+2) =1g 110 =1g (45 x 100) =1g (1000 =+ 40)
=lg2 =lg2 =1g25
8 a =log;(54+2) b =logs (20 x 1.25) ¢ =log 2"+ log; 3°
= log; 27 =logs 25 =4+3
= logs 3? = logs 52 =7
=3 =2
d =logs (24 %x9) e =log;(12+4) f =log,(18+9)
=logs 216 =log; 3 =logy 2
= logs 6° =1 =log, 4
=3 1
g =logy (4 x0.25) h =1g2’+1g25 i =log; 8 —log; 18
=logy 1 =lgd+1g25 =log; 2 —logs 18
=0 =1g (4 x25) =log; (2 + 18)
=1g 100 =log; &
=1g 10 =log; 37
=2 =-2

j =log, 647 + (2 x logs 5%)
=log;4+(2x%x2)
=1+4
=5

k = 1logs & +logs 10?
= logs (%)% +logs 100
=logs 5 + logs 100
=logs (5 x 100)

= logs 125
= logs 5°
=3

It

=log; 5 — log; 6 — log; o
=log; [5+ (36 x 13)]

= logs 21—7

= log; 37

=3
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<C2> EXPONENTIALS AND LOGARITHMS Answers - Worksheet B

1 a =logoa+logeb b =logga+log,eb ¢ =loga’ —logyb d =logya+logy b?
=logpa+T7logiwb =3logwa—logwb =logga+ 1logyb

e =2logyab f =—log,ab g =logo a’ +logieb* h =3(logioa®—logeb*)
=2logoa+2loginb =-logya—1logyb =3logipa+t3logb =6logya—logyb
2 a =log, 8’ b =log, gt ¢ =log,16-1log,q d =log,4+log, q
—2y =1y =log, 8" — 1 =log, 8% +3
=3y-1 =2y+3
3 a =Ig((2x3% b =1g(2°x3) ¢ =Ig9-1gle6 d =lg(2x3)—1g2’
=1g2+2Ig3 =51g2+1g3 =1g3*-1g2* =lg2+1g3-3Ig2
=a+2b =5a+b =21g3-41g2 =lg3-2Ig2
=2b—-4a =b-2a
_ _ 4 4 _ _

e =1lg6 f =21g2"+ 11g3" g =4Ig3 —3(1g2+1g3) h =lg(6x10)+1g(2x10)-2
=1(g2+1g3) =6lg2+21g3 =1g3-31g2 =lg6+1+Ig2+1-2
=1(a+bh) =6a +2b =b-13a =1g2+1g3+1Ig2

=2a+b
4 a =logs 10 — logs 2 b =log;, 16 +log;; 9 ¢ =log,8
=logs 5 = log;, 144 =log, 4
=1 =2 — %
_ log734 _ z _ logMS2

d log, 3 ¢ logar 72? f —log;, 5
_ 4log,3 _ 12Xx12x12 _ 2log;,5
B =107 ————— ==

log, 3 6x12x6x12 —log,, 5
=4 =logy § = —3 =2
5 a x=3"" b x=5% ¢ x—3=8"
x=722 x=0.617 x=3+8"
x=281.8

d lx+1=4% e log,3y=523 f logs (1—5f)=-0.6
x=2(4"7-1) 3y=2"" 1-5t=6"¢
x=167 y=1x2" t=1(1-6"%)

y=13.1 t=0.132
6 a =logx’ b =log, (x* + 4x) ¢ =log,x"+log x
=log2x3
2
d =log (x—2)’ —log x* e =log = +_11 f =log,x—2log,x+ Zlog, x
X
oo, 72 oo, DG _
= log, = = log, o = —1log x

=log, (x—1) =log, X
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‘ C2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet B page 2
7 log; 5x = logz (2x + 3) logo 10x = 2
5x=2x+3 10x=9° =27
x=1 x=2.
X _ _ 5x x+6
log, — =log, 3 +1log, 2 =1log, 6 logs —— = logs
x—1 x+2 X
X -6 5x _ x+6
x—1 x+2 X
x=6x-6 S5 =(x+2)x+6)=x>+8x+12
x=2$ ¥ =2x-3=0
x+hHx-3)=0
x=-1,3
logs x notreal forx=—-1 .. x=3
logs x* = logs 5(2x — 5) log; 4x — log; % =1
_
X =52x-5) log; 4x(x — 6) =1
¥ —10x+25=0 dx(x—6)=17
(x=5)7%=0 4x* —24x-7=0
x=5 x = 24EN576+112 “5;6“412 -3+ %\/ﬁ
log; 4x not real for x =3 — %\/4_3
L x=3+ 143 [=6.28(3sh)]
8 log,y=2 = y=x logsx —2logsy=1logs2 = %:2
y
sub. x*=27 = x=2)
x=3 sub. 3y*=12
wx=3,y=9 y2=4

log,32=-% = 2 =32

= y=327 =1

sub. log,x=3-2log,
logpx=3-(-4)=7
x=2"=128

wx=128,y=1

log, x +log, 3= 1log,y = 3x=)?

= y=09x

sub. 3x+9x*=20
9x? +3x—-20=0
Bx+5)(3x—4)=0
forreal log,x, x>0 ... x=

y=16

IS

. — 4
.X—g,

for real logsy, y>0 .. y=2
L x=8,y=2

ST

3

log,x=35 = »>=x
— y%:x%
sub. 4x%=20
x%=5
x=5"=125
L x=125,y=25

logioy+2logox=3 = x2y= 10°

log, y —log, x=3 = X =2
X

= y=28x
sub.  8x’ = 1000
X =125
x=5

x=5,y=40



Back to Previous Menu

<C2> EXPONENTIALS AND LOGARITHMS

Answers - Worksheet C

1 a 1.78 b 0.778 c
2 a x=lIgl4=1.15 b 10"=
=1g4=0.60
d x—4=1g23 e 2x+1=1g130
x=4+1g23=5.36 x=1(g130-
3 let y=log,bp = d'=b
ylog.a=1log. b
_ log.b
log,a
log, b log, b
log, a
4 a =2%-73g b =L 17
lg 1g20
5 a xlg3=Igl2 b xlg2=1g0.7 c
_ Igl2 _ 1g0.7
g3 1g2
x=2.26 x=-0.515
e (t+3)Ig5=1g24 f (4+x)lg3=Igl6 g
_ g2 _ _lel6 _
g5 g3
t=-1.03 x=-1.48
i 2-3x)1gd=1g32.7 J
— 1 _ 18327
x 3(2 lg4 )
x=-0.172
k +2)1g7=@+1)Ig9 1
y(g9-1g7)=21g7-1g9
_ 2lg7-1g9 —6.74
1g9—-1g7
m (1x+3)lgd=(1-2x)lg5 n
x($lgd+21g5)=1g5-31g4
:M:_oﬁﬂ
slg4+21gs
0 72x+4 113x 4 p

Qx+4)lg7=0CBx-4)1g 11
x@Glgll1-21g7)=41g7+41g 11
_ 4lg7+41gll _ 526
3lgll-21g7

2.40 d —0.398

¢ 3x=1g49
x=11g49=0.56

f (10°"=10"=5

2x=1g5

x=11g5=035

1)=0.56

1g49

= lgd _
9

242 d 0.631

lg Ig

ITxlg4=1g03
_ 21g03
g4

x=-1.74

—-ylg8=1g3
1g_3

1g8
y=-0.528

23X+1

12.4
Gx+1)lg2=

2x+4dlg7=1g12

2(lg12 4)

=

g 12.4

x=-1.36 lel24

g2
x=0.877

x=1(

xlgs5=x-1)1gé6
x(lg6—-1gs5)=1Ig6

0 _ 983

Ig6—-1g5
5=-x)1gd=02x-1)Ig11
xQlgll+l1g4)=51gd+l1gll

_ Slgd+1gll —151

21gll+1g4 '
By-2)Ig2=Q2y+5)1g3
y(3lg2-21g3)=51g3+21g2

— Slg3+2lg2 _ 504
3lg2-21g3 ’

:24+x

3x+1
x+1Dlg3=@A+x)1g2
x(g3-1g2)=41g2-1g3
_ 4lg2-1Ig3 —4.13
lg3-1g2
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| c2 EXPONENTIALS AND LOGARITHMS Answers - Worksheet C page 2
6 a 2°+3)(2°-2)=0 b 3-1)3-4)=0 ¢ 57-8(5)+12=0
2" =-3 [no sols], 2 (5" =2)(5"-6)=0
x=1 =0, 1.26 5°=26
x=182 186 439
lg5 " 1g5
d 24™)-7(4)+3=0 e 22")+7(2)-15=0 f 33*)-173)+10=0
Q&) -1)4 -3)=0 2(2)-3) 2" +5)=0 (3(39-2)3"-5)=0
4°=1.3 2"=-5 [no sols], 3 3=2,5
x=-1 18 - _1 079 y=182 _gs8 x= 185185 537 146
27 g 2 ' 1g3 " g mh
g 57+5(5)-24=0 h 33™)-18(3)+15=0 i 34" -16(4)+5=0
(5'+8)(5'=3)=0 33 - 13" =5)=0 (B3(4) - 1)@ =5)=0
5'=-8 [no sols], 3 4'=15
1
=123 _ 68 =0, 146 x=18 185 _ 479 116
Ig5 g4’ 1g4
7 a VA b VA
y=5" S y=2" y=y [y=3"
0,1 Ql
i) . ©b
0] X o X
c VA d v
| y=4# 0,8)
+3 /
Jy=4-1 y=2 y=2
/
0,1
(0, 1) 0. 0) _ e g (V1 ) .
X o X
8 a VA x=0=y=-4
y=0 = 2'=5
_ g5
g2
(0,3) AB =4+ (291391
y=2 1g2
. AB=4.63
o X

b (3,29) = 29=2+d
a =27
a=3
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<C2> EXPONENTIALS AND LOGARITHMS

Answers - Worksheet D

=logyo 3 2

= logjp 3 — logyo 2
=b—-a

= logyo (2’ x 3)
=3logo 2 + log;o 3
=3a+b

= logio (1.5 x 100)
=logo 1.5 +log;o 100

=b-a+2
i =log ¢" = Llogq=1p 4
ii =log;8+log,g=3+p
3+p-1p=2
p=logg=-2
g=2"=14
(0»_3) 6
k=—4
(3)'-4=0
(3)'=4
x=18% — 126350
lg
i =27(29)=1¢ 8
i =2(2%) =22 =27
20 -Tt+6=0
(2t-3)(t-2)=0
1=2"=212

—_—

o [Lo

x=-22 1=0585(@3s0), 1
g2

a logzx=2
x= 3" =3.95(3sf)
b 3logzx—5logzx=4
log; x =-2

—32_1
x=3 5

2000 = 1000 x 1.022*
2=1.022%
4t1g 1.022=1g2

g2 _
41g1.022

.. 8 years

b 2x+1)lg3=(—-4)lg2

x(g2-21g3)=1g3+4l1g2
_ lg3+41g2
lg2-21g3

a log,(Bx+5)+3=7
3x+5=2"=16
=l

b log, (x+1)+1log, Bx—1)=5
(x+DBx-1)=2"=32

3 +2x—33=0

BGx+1)x-3)=0

— 11
x——7,3

for real log, Bx—1),x> 1 . x=3




Back to Previous Menu

‘CZ EXPONENTIALS AND LOGARITHMS Answers - Worksheet D  page 2
9 x+4=%x 10 a t=0 = n=2000
x=16 b 3600= 0%
1+8¢
12 -3
+2=_"2 + =
y+2 b+l 1+8c 5
G+2)p+1)=12 =1
Y +3y-10=0 =2
(1 +5)1p-2)=0 c=13
y>0 cy=2 ¢ 4000 = 12000
1+8¢
log, x =log, 16 =4 1+8'=12
c'==L
_p= g5
lgi/z
t=3.578 weeks = 25 days
11 i logsx’=2loggx=2y 12 loggy-log,3-2x)=1 = 3y2 =2
—zX
ii y=loggx = x=8=2% = y=6—4x
o logy x =3y logy xy =+ :>xy=4%=2
32y)+3y=6 sub. x(6—4x)=2
y=logsx=2 2 =3x+1=0
L x=8 =4 Qx—(x-1)=0
x=1,1
x=4,y=4orx=1y=2
13 VA 14 a whenx=1,
LHS=8-4(4)+2+6=0
- x=11s a solution
b 23X:(2X)3:u3
y=(3) y=2'+1 =@y =
() =2 -4 +ut6=0
(0,2) ¢ x=1=>u=2 .. (u—2)is afactor
0,1
O D > w - 2u—- 3
0 ¥ u—2)u3—4u2+ u-+ 6
3 2
: ’ x\2 xz _2u2+ u
@)+ =1 %+
27+2°-1=0 _3u+ 6
gv = Z1EVl+4 —3u+ 6
5 —ouT b
¥ = ‘1‘25 [no sols] or —1+2J§ (u—2)u* = 2u—3)=0
n =15 -1 (u=-2)u-3)u+1)=0
y=(4 5_%)+1=%(\/§+1) u=2"=-1[nosols], 2 or 3

x =1 (given) or 183 _ 58
g2
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