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Director General’s Message

This book “ A basic course for beginners in G.C.E. (Advanced Level) Mathematics ” is
written for the pupils who prepare to continue their studies in G.C.E. (A.L) Mathematics stream
after their G.C.E. (Ordinary Level) examination.

The salient feature of this book is giving a clear understanding, basic knowledge in GC.E.
(A.L) Mathematics and self-confidence to follow the subject.

Every chapter in this book is written by the writers with the precaution of national curricu-
lum to offer clarity and richues. This book will help the students as a self-learning guide and to

grasp the subject quickly and easily.

I'am inclined to believe that this book will be found equally useful to both pupils and

teachers.
I hope that the mathematics department will publish such books in future as well.
Upali M Seedera

Director General

National Institute of Education



PREFACE

This book ““ A basic course for beginners in G.C.E. (Advanced Level) Mathematics  is
written specifically to meet the requirements for the pupils, who like to continue their studies
in Mathematics or Combined Mathematics for G.C.E. (Advanced Level). Whole funda-
mental principles are emphasised, and attention is paid on basic mathematical problems and

concepts, to make the pupils understand and practise in exercise.

One of the most important feature of this book is that it has been written for self study to the
pupils expecting the results of the G.C.E. (Ordinary Level) examination.

The striking feature of the book is a number of solved problems, which are given to motivate

the pupils for selflearning. More attention is focused on Algebra in this book.

However, suggestions or comments for the improvement of this book including criticisms if

any, will be welcomed and incorporated in the subsequent edition.

Director

Department of Mathematics
Faculty of Science and Technology
National Institute of Education

Maharagama
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1. Algebra

Binomial Expansion
W e leamt tte followrg eqasias ING.CE. (L)
@+ by, (a-bYy,(a+b) and (a-b)
Now we will obtain the above binomial expansions.
(a+bYy= (a+bXa+b)
= a(a+b)+b(a+b)
=(a*+ab+ab+ b?
=a> +2ab+b* — (1)

(a-bYy = (a-bXa->b)
= a(a-b)-b(a->b)
= a’-ab-ab+ b?
=a -2ab+bh> — _______(2)
OR
The result (2) above can be obtained by using the result (1).
(a=b)* =[a+(-b)]
Replacing b, bh) nteresidt @D
e @+by = a® +2ab+b’
[a+ (D) T = @ +2a(-b)+ (-b)
(a-b)* = a*-2ab+ b’

(a+ by = (a+bXa+b)y
= (a+bXa*+ 2ab+ b?
= a(a*+2ab+b*)+b(a*+2ab+ b
= & +2a’°b+ab’ +a*b Rab* +b’
= & +3a’b +3ab’> + b* ———(3)

(a-b) = (a-bXa-b)
= (a-b)[a*-2ab + b*]
= a(a*-2ab+b*)-b(a*-2ab+ b?)
=a -2a°b+ab’ - a*b Rab® - b?
= & -3a*b +3ab® - ———— (4)
OR



Tre eqearsian of (@ - b)) can be obtained by replacing b by 6) nQ).
@+b)y =a’+3a*b+3ab’>+bh’
[a +& bY? = a’® +3a?(-b)+3a (-b)y +(-b)
= a’ -3a’b+3a b’ - b’

(@ +b+9* = [(a +b)+c]’
= (a +by +2(a +b)+cC’
=a? +2ab+b+2ac+2bc+c?
=a?+b*+c*+2ab+2bc +2ca

@ +by =a* +22ab+bh’

(a-b) = a’ -2ab+b?

(a+b)y = a +3a*b +3ab® + b’

(a-b)y = a* -3a’*b +3ab* - b*
(atb+cy= a*> +b*+c?+2ab +2bc +2ca

W ewll gply tre dnve results in oivirg rellated prdolens.
Example 1

Beard the ol loning biromiials.

@ &x+3yy @  (xy 52
(i)  (Gx+2y) (iv) [ b 2 ]
v) (atb-cy c

1) 2x +3)? = 2xy+2x 2xx3y +@y)
= 4x>+ 12 xy +9)?

(i) (2xy-5z) = (2xy)?-2x 2xy x5z +3@z)y
= 4xH? - 20xyz +5 2

(i) (3x +2y) = Bx) +3 x GxF} x €)+3 x Gx)x @x) +(2)
= 27x*+ 54 x*y +3PBxy* + 8°

2 : 9, 2 3
(iv) [cxb— —] = (ab) -3 (ab)y W2 +3(ab{—] _(E]
‘ s s o
2 2;2
:a3b3_6a:£:l +12':;E:'_E3
s s o

(v) (a+b-cy =a*+b> +c?* +2ab-2bc -2ca

2



Example 2
Gvntet a+b =4 ad ab =5 fadteabedr () o>+ 5% and (ii) @+ b°
(a+by = a*> +2ab+ b’
a +b> = (a+by - 2ab
=42 - 2x5 =16-10=6

@+b) = a +3a°h +3ab*>+b?

@ +b = (a+b) -3a*h -3ab?
= (a+b) -3ab(a+b)
= 43 -3 x5x4

—6&-0=4
Exercise 1

W rite tre eqersion of tre folloiy -

1 4
1 Qa +3b) 2. (3a -4bY 3. (x+;]
4. (2xy +5 5 [l+l]2 6. [1-= 2
. (2xy +52) S ) .
]
a 2V [l_g]
7. 5 8. lo & 9. (4xy -3z)
10. (a +2b) 11. 2a-bYy 12. (3a +2b)
3
1y _1
13. (x+:] 14. [?‘ x] 15. (ab-2)?
16 (l"‘lf 17 (1—3]3 18. (2 3
S S . (2xy -3z)
19. (a+b +0)? 20. (a+b-0? 21. (a-b +0)?
22. (a-b-0? 23. (a -2b +0)? 24. (a-b -2)*?

25. Evaluate
(i) 1013 (i) 1983 (iii) 4013 (iv) 9993

26. Evaluate
(i) 1017 +2x 10l x P +P? (i) 88> -2x&8 x & + &*



Z/. Baleate

@ 8 +3x8B2xD+3x8 x D + 49

(b) 101° -3 x 1012 x D +3 x A x P> - 99
28. Show that

)  (a+by t(a-b) =2(a+b*)

(ii) (a+ by -(a-by = 4ab

® @+b) +(a-b) = 2a(a*® +3b*)

@) (a+b) -(a-b) = 2b @Ba*> +b*)

1 1 1
29. If x4~ —a, fitewkesdf (a) xz+? ad © x3+x—3 ntansof a.
D Fx-y=4ad xy =2, firdttenakeof x* -)°

1
31. If(x+y):—§,ﬁd1te\alecf X+ -xy

1 1
2 Fa-- =-5fidtewked @ —— -0

s

£
=R

=4, dwtet *—— B&B

=2, fidtewakeof —,

F a+b-3=0, fidteakedF &*+5H*+9ab -B

F a+b-7=0ad ab =212, fidttexakeof o +b*+4ab@+b)
F p=2q +4, dovttet p*-8¢° - 24pg =64

F a+b+c=0,dowttet & + 5’ +3=3abc

8 B8 Q9 8 g R

F pt+g=1+pq ,dovtet p’+q’ =1+ p’q
k!

If ab@+b)=p ,dovttet & + b +3p= %
¥

N
e



2. Factorization

Fectorization of algdoralc eqressian

2.1 Trinomials
Bamples for trironials.
x> -5x -6, 2x3-5x* -3x
3x? - Sxy -2)°

Example 1

Fdoie: x* -5x 6
=x? -6x+x -6
=x(x0)+1(x -6
=G -9 +D
Example 2
Fdorise - 2x° - 5x? - 3x
=x Bx* -5x -3
=x Bx* -6x+x -3
= xBx(x-3+1(x-3]
=x[(x -39 €x +D]
=x(x-39Cx+D
Example 3
Fdtorise @ 3x? - 4xy - 4y?
= 3x? - 6xy +2xy -4y?
= 3x(x -2y)+2y (x-2y)
= (x-2y) (3x +2y)
Example 4
Fdorie: 2(x +32-7(x+9-4
let x +3 =a
=2a’-T7a -4
=2a*>-8a+a -4
=2a(a -9 +1(a -9
=@a+D(a -9
RG+3+0 [x +3-4
=& +D(-D



Example 5
Ferie - 2Q@a+ b)Y -5 2a+ bXa -2b) -3(a -2bY
Let x =2a+b ady=a-2b
=2x? - 5xy -3y?
= 2x* - 6xy +xy -3)?
=2x(x =3y)+ y(x -3y)
=(x -3y)@x +y)
=[@a + b)-Xa -2b)] [A2a + b)+(a -2b]
=(b-a)5a =5a (b-a)

2.2 Difference of squares.

a - b

a -b* =a* -ab+ab-b
=a(a-b)+ b(a-b)
=(a-b)(a+b)

a’> -b* = (a-b)(a+b)

Example 1
Fdore: o&'b -ab’

= ab(a* - b?)

=ab(a-bXa+b)
Example 2
Fooie: x* -1

= (x2)2 - 12

=@ -DE*+1)

=x-DG+D G+ 1)
Example 3
Fdore: o' +4b*

a*+4b* = a* +4a’b* + 4b*- 4a* b?

= (a* +2b*)* - Qab)y
= (a* +2b*-2ab) (a*> +2ab+ b?)

Example 4
Fedoke : 1- &*+2ab-b?

= 1-(a*-2aab +b?)

= 12-(a-b)*

= [1-(a-b) [1+(a-b]

=Q-a+b)(1+ a-b)



3. Factorising «*+b° and a3 - b’

Qrsicer tre prodlct (a + b X a? - ab + b?)
(a + bXa?* - ab + b?)
= a(a*-ab+ b*) +b(a®-ab + b?)
=a’ - a’b + ab* + a’b-ab* + b’
=a+b
Therefore a*+b* = (a+bXa?-ab + b?)
Consider the product (a—-bXa?*+ ab+ b?)
(a-bXa*+ab+b)=a@ +ab+b*) - b(a*+ ab + b?)
= &+ a’b + ab? - a*b - ab? - b®
=a’- b’
Therefore @’ - b* = (a-b X a® + ab + b?)
a+ b’ =(a+b)(a’-ab+ b
a- b’ =(a->b)(a*+ab+ b

Example 1
Foose: 8l - 3)°
= 3[27x* -)?)
=3[Gx)-)']
=3 (x-y) [Gx) +3xxy+ »*]
=3(Bx-y) (O +3xy + )?)
Example 2 1
Roodse  * T
x
2
:Jr3+l3 = [x+l][x2 —x><—+[l] ]
x x rowx
= [x+l](xj —1+—2]
X X
Example 3
Feotorise: a1



Example 4
Fedorise:  84° +(b+¢)

8+ (b+c) = RQa) +(b+c)
=[2a+ (bt [@ay-2a(b+c) +(b+cY]
=(2a+b+c) (4a*-2ab 2ac +b*+2bc+?)
=(2a+b+c) (4a*>+ b* +* -2ab -2ac +2bc)

Example 5
Foose: @’ -27(b-¢)

a-27(b-cy = & -{3(b-c}
=[a-3(b-c)[@*+3a(b-c) +9(b-c)]
=(a-3b+3c) (@ +9b*+9c¢* + 3ab -3ac -Bbc)

Example 6
® FRdoE @+b)+ ¢
(i)  Write the expansion of (a + ) and show that a*+ b* = (a+b) - 3ab@+b)
@ Wigtedoereaultsfadorise o+ b+ ¢ -3abe
® @+by+ & =[a+b)+cQa+by-c(a+b)t ]
= (a+b+c) (&> +2ab+ b*-ac-bc+ ?)
=(a+b+c)(@®+b+c* +2ab -ac-bc)
® @+b) =a+3a’>b +3ab* + b’
(a+ b)Y -3a*b -3ab*> =a* + b’
(a+ by -3ab(a+b = a +b°
@ +b*= (a+b)-3ab(a +b)
® @+ b+ & -3abc

=(a+b) - 3ab@+b)+c’ - 3abc; [Hron(Gn)]

=(atb) +c* - 3ab(@+b)-3bc

=[(at+b)+cla+by - c(atb)+ * | - 3abla+b+c]; [on@)]
=(a+b+cXa*+b*+ 2+ 2ab-ac -bc)-3ab(a+ b +c)

=(a+b+cXa®>+b*+c*-ab-bc-ca)



Exercise 2.1

Factorise:

1 x*-x -6 2 X +4x -B

3 x* +5x -6 4 X -4x -2

5 X tx-2 G x* -9x +18

A 2* +5x +3 8 2 -5x +3

Q 2 +5x -3 0. 2 - 5x -3

1 0-7x -2x* 12. 15 +x -2x2

13. 18x* - 33x - 206 U 6x? - 55x + 126

B 2% - Sxy +3)? 16.  6x* - Sxy -6)”

17.  4x* + 8xy +3)? 18.  2a* -27ab +13p°

19.  40xH” +49xy -2 . x? - 36xy -BHy?

21. 24a® - 17a*b - 20 ab? 22. 18a® - 3a’°h -Dab?

23, (@* -3ay-38(a*-3a )8 A @+b+c)y-3(atb+c)-B
D 2(xtyy -3(xty) & B A2xty) -xtyYx2y) +Ax2y)
27. ¥ tx~(aD (D B X -x(aD(aD

D X- (ﬂ +§] x H D X2+ 2ax +(a+b)a-b)

3L ax* + (abD x-b 2 xX* +ax -@a* - S5ab + b*)
33, 4(a* -b?*) - 8ab(a? - b*) -5a* b?

34. 10(a+2by + 21(a+2b) Qa-b) - 10Ra-by

35 6(x+yy-5(x-)*)-6(x)

Exercise 2.2

Factorise:
1 x2 - 4y? 2. X -x 3 xz—%
xX3-x 5 4-9a? 6. (a4bYy - 9b?
7 16 - (a+b) 8. 9 - (a-b) 9. 12a° - 3ab?
10 1 - (a-b) 11. 1 - (at+b) 12.  x*-y* -x-y
B X2 -yt -x+y U X -y +tx+y oY X2 -y +x-y
6. a* - b* -4a +4b 1. @ -b* -4a +4 B ab + ac - (b10)?
19 a@+D) - bQ+) 2. xt -3x% )2 +y* 21, x*+xPy? )yt
22. a* +5a%b* +9b* 23, xX* -dxy+ 4?2 -72 24, 4a? +b* -x* +4ab
5. xt X2 +1 26.  4a* +11a* b* +9b*

9



Evaluate:

1

4.
7.
10.

100?% - 992 2. 942- 36 3. 12.382- 7.622
6.2%- 3.8 5. 100 x 99 +1 6. 11.7 x9.3+83x%x9.3
J148% 140 +16 8. 3192-318 x 30 Q 125 -13x 2

1B x

Exercise 2.3

Factorise:
1 a*+ 8b* 2. 274 - b} 3. 1254° - 64b°
i, | i1
4. 8a’h’ -3 5. rt—= 6. ro-—=
x x
1 1 1 1
7. c:t_3+b_3 8. PR 9. @ +(b+c)
10. a +(b-c) 11. a -(b-c) 12. 8&x* + (2y-x)
13. (a+b) +(a-b) 14. (a+b) -(a-b) 15. 8(a+b) +(a+b)
16 X0 -0 17. X8+ 8 18. x8 -27
19. (a) Factorise (a+b) +¢c?

(b) Show that @* +b* =(a+ b) -3ab(a+b)
© Wwgtermdtsin@ad@), faaomie & +b°+c -3abe
Hace, factorise tre follovirg polyronials.
® X+ -2+ 3xyz
® 8x* +y' + 2 -6xyz
® X+ 8y =272+ 18xyz
® a’ -28b° - 9ab®
v) 8a® +b* -1+ 6ab
Sow thet
® Fa=bH+c, twm & -0 - 2 =3abc
® Fa+b+c=0 ten & +bH + A =3abc
® Fz=2x-3y, ter 8x° -27)° - ¥*=18xyz
Gnentet x+ y+z =0, dowttet x* +)° + 22 =3xyz
Hace, fectorise tre follovirg algaaraic polyromialls.
(] (a-b) + (b€ +(ca)
(ii) 2x -3y)Y + B3y -4z) +8Q2z=x)
(iii) a (b)Y + b’ (ca) + 3 (ab)
(v)  (x-3y)y+QGBy-4z)+@4z-x)

10



3.  Algebraic Fractions

Lowest Common Multiple (L.C.M.)
Lanest common Muktaple of sinplle pollyonialls can e essilly foud resohvad into treir eleren-
tayfdos.
Example 1
Adte L.CM. of 8x°,12x°,and 18x7
8x3=23 x x?
12x°=22%x 3 x X°
18x7=2 x 32 x x’
Hence L.CM.is2% x 32x x7 =72x’
Example 2
Adte LCM. of 2x?-8,3x>+3x -6ad 6x>-6x -12
2x?-8=2(x* -4 = A xD(xtD)
3x*+3x-6 =3(x*+x 2 = 3(xD) (xD
6x’-6x -2 =6(x>-x2) =6(x-(x+D
LCM. 15 6 (xD(xD) (xD(x+D)

Simplying Algebraic Fractions
2 3
21 (217
Wehae o firdLCM. of (?-1)and(x-D?
x-1=((xD(xtD)

Example 1

GD? = (xD?
L.CM.is (xD? (x D
2 3
-1 (=17
i 3

(-4l (x-T)
2(x—11-3(x+1)
(=17 (x+1)
—x=5
(x—1F(x+ 1

_ —(x+3)
T (x-DFx+D




Example 2

Snplify .

2 1 3x
et
1+ -1 1-zx

1+ 1-x 1-zx

1 3x
+ 7

1 3x

+
1+ 1-x (1-x014+x)

2(1- x) - (14 %)+ 3x

(1-0(1+x)
1

(1-x1{14+x)
Example 3
1 4 1 B 2
-4 FH4x—6 1 +5x+6
1 1 2

Example 4

(x—20x+2) " (x+3(x—2) - (x+20x+73)
E+E24+x4+2-2(x-2)
(x—20x+20(x+3
9
(x— x4+ 2(x4+3)

3x 4 &
7t h
2=3x+x" 1-x 2-x
ix 4 &

+ —_
(2-xl-x) 1-x <2-x
Sx4+42-x1-6(1-x)

(2= x){1-x)
240x
(2—x)1-x)




Example 5

a2 4

a-2 4-a°
_a+2_ 4 a
Ca-2 &' -4
:a+2_ 4 1
a-2 (a-2)a+2)
_fa+2) ' —d—(a-2la+2)
B (a—2)a+2)
@t tda+d-4-(a' - 4)
- (@— 2)a+2)
_ Aa+D
C fa-2(a+2)

-1

Example 6 1

1 1

= 42-x)-31-7z) 8-dz-3+3x
(2— 3 D—x

-2
|
S

]
|
o
_h
|
-



Example 7
Sl
-5 -4 x+1
3 X s
¥ 4+3x=-10 2 -5x-10 x"+3x

(x—ﬁ)(x+5)x(x—2)(x+2)x x+1
a (x+0(x-2) (x—2z+2) z{z+3

x+1

xx+3

Example 8

x2—3x+2; -1
(x—3) 22" —6x

x2—3x+2x 25t —6x
(x—73) -1
(x—Tx-2) N 2x(x—=13
(x=3) (x=1{x+1)
2xlx—2)
x+1

Example 9
) 14y 1+ 2z )
Ghen tret x_zy—l ad »y= 1, - Adz ntemsof x aly.
Now in the farst equatian
ao 1Y o 1+ 2z

Zy-17 g 1-z

1+ 2=
1-z

T T ey
2( + Z]—l
1-z

1+

(1-2) + (14 22)

_ 1-z
21+ 20-(1-2)
1-=z

X

1A



24z

_ 1=z
1+52

1-z

24z
X =
14+5=

x1+521= 24z
X+0= =24z

z(dx-N=2-x
2—x
bl =
Sxr-1
Exercise 3.1
Siplify.
x 3 x
1 + —
dx—6 6H-Z2x 2
5 & N 7
X 4+2x-8 10-3x—x"
3 3 B 1 B 2
©42x-15 F-x-6 ©4+Tx+10
4 2x + 1 4 %
F—2x-3 x-1 xF—dx+3
1 x-3x-2
a x— -—
1-x =1
5 1 B 2 N 1
A —5x4+6 F—dx+3 x—3x42
. 1 B 2x B 1
- 2x—1 4x° =1 2x° =3x+1
a a— 2 B a+2
a*—9a+20 4 -a-12
a—2 a+2 a*+4
Q9 + ——
a+2 a-—-2 o —4
0 1 B 1 4 3
) -1 2% —fx+4 2x°—2x-4



a® P be
+ +
la—hila—e) (b—clib—a) (c—al(c—8)

x—.:z+x—b_ (a—b)*
x—bh x—a (x-aix-8

a*+3a+2 o —Ta+b

=,
ai—dg-12 a*—4

a+&° ><cz:+£:-><c:;g—.::;‘-_‘:'
ala® —8* a—-b (a+d)

1 . 2a Xa*+aﬂbﬂ+b4
at tab+bt 2y A

! _cx+1 N _cx—l
a—1 c;t o+l c;t
(2_y2+zj—xg]+(2+xz+y2—zg]
JE Y
a2+b3_ag—bz . c:t+f:'_cz—f:'
2=t g4t la-b a+d

1 1
Fy=x+— ad Z=J’—; , idz mtansof x.
X

Fy-—! epfssl_yz A
=— in ‘.
1+¢ 1+ y*
rx_1+.:;t xd 1-a x- } o
1—g Y71 14 mEmsd a.
2541 o+1 2g+1
a = b

=201 =26_1,epe:s g—1 intansof x aly.



4. Equations

Egatias inolvirg ae \aricble.
W ewsll arsicer the varias metioos of solvirg an e ataan in this dgpoter .

(a) Linear Equations.

Example 1.
3x+2 2(x-2) _1
=1 x+z

Mikaplyig loth sicess by LC M. (x—1i(x+2)
(x4 20x+2 - 2(x—Dix-D=(x-1(x+2)
CGrf + 8+ - 2(x* —3x+2) =2 +x-2

¥ A+ldr=x+2-2
13x=-2
2
13
(b) Quadratic Equation

The most gereral form of a quedratic equetION IS 432 +bx 4+~ = 0, WBRa, b, caeral
rnnbasad @ = 0.

Slubanof tteqedraticeg BN ;7% +hx+0 =0 -2 = 0 by the methad of corpletaon of
S |aEs.
ax +hx+c=0; a=l

g B C ; .
x +—X+E=U (@nvidirg loth sackss by @)

ot

& b —dar
i+ — == -
Qe dex”
—htJb - dae
x = .
2et



i —btfp?—dac  —b—ft* —dac

St ’ 2
Thus tre roots of tte e aticn are
—b+~[b? —dac d —b—fb? —dac
2 2 ’
Example 2
Sohe tre follovig en atias.

© 4x*-4x-3=0D
O -sx-1=0
© 4x'-4x-3=0
This equation can ke solhved by fectorising 4,2 — 45— 3
4 —4x-3=0

Az — 6x+2x-3=0
Cx(C2x—+1(2x-3 =0
(2x—B(2x+D=0
2x—3 =0 or Z2x+1=10

(9) 3t —5x—1=0
(Vethad of aorpletaion of soLeres)
3 —S5x—1=0

5 J37
-2 = +¥7°

6 6
x:5+gr‘ﬁ o 5—;;!??



(c) Equations reducible to quadratic equations.
Example 3

he (430 -5 +EI0-6=0
RE y=x"+3x
¥ =Sy —6=10

-6y +h=0
v=6t ar y=-1

H4+3x=6 *+3xr=-1
H43x—6=0 2 +3x+1=0

__o3Eved 3454
2 2

—344/33 x_—3i£

2 2
Roots of the equation are
34433 —3-33 345 -3-5
2 2 2 2

Example 4.
dx+5 x+5 10
+ p—

x+5  dx+5 3

dx+5
let ¥=
x+5

The given equaition beaores

110
yt—=—

¥y 3
Iyt 10y +3=10

Gy-Diy-3=0

1
= — :3
¥ 3 ar oy

4x+5 1 dx+5

= ar =3
x+5 3 x+5




12x+15=x+5 A% +5=3(x+5)
11x=-10 Ax+5=3x+15
~10

— x=10
11

r=

Example 5

. 1 1
i — |+& — =10
e Eoataas of tre fam ﬂ(x +xg]+ [K+ ]ﬂ?

X

, 1 1
She: 6[x +— |+35| x4+ |+62=0

X

1 1
6[x2+—2]+35[x+—]+62: 0

A X

1
i+— =y
X
1 2
(x+—] =;u2
let X
1
x2+? :yz—E
The equattion becores

6y — 214+ 35y+62=0
6y° 4+ 35y +50=0
(Zy+5)(3p+10)=0

y__ﬁ o JL;__m
2 3
1 5 1 10
rAt—=—-— o it—=——
x 2 x K
Prt 4 Sx+2=10 3 +10x+3=10

Rr+Dx+2=0 Gr+Dix+3=0

r=—— or—2 or x:—lor—B

1
Hoe te roots of te egetionare ——. — 2, ——, —3

1
2 3



Example 6.

ol A

Let
1
l}? = X——
x
1y 1
_}?2:[1'——] :3’2—24__2
X x
1 1
}’2+4=x2+2+—2 = (};4-_]
X x
The given equation becares

20y +4) -3y =8

2_}’2—3:].-? =|:I
yey—-3 =0
3
:D = —
Hz ar ¥ >
x—l=':| o x—l:E
X r 2

*-1=0 or 2xt—3x-2=0
(x=Dix+1)=0  (2x+1)(x-2)
1

=1 ar-1 r=—— ar 2

Hee tre soluin <&t IS {—1, —%, 1, 2}
Example 7.
She tre olloviny e BHTS.
@ 2¥_32"i32=0
® Fi+37=4
@ ¥-_32"432=0
(2] = 3% 2% 2F +32=0

Lﬁ }3: 23’



Then the given eguatian beoores

¥ —12y+32=0
-9 r-4) =0
y=8 or y=4
2"=8 or 2" =4
=2 or =27
x=3 or x=2

Hrerootsae 3, 2

¥ 326y +27x9=0
(y—2Ny-9 =0
y=27 ar y=9
=27 or 3F=8
F=3 ar =3
=3 ar x=2

x=3, 2 are trte olutias of tte g B0 S.

Example 8.
Sohe tre eq.ation.

(x+ D2+ (2x-T(x—3) = 45

(x+D(2x+D2x-Tx=-3 =45
[(x+D(2x-T|[(2x+1)(x—3)] =45
(2xi—5x-T(2x*-5x-3 =45

let y=2x*-5x



The equattion becores

=Ty -3 =45

¥y —10y+21=45

¥ —10y-24=0

(y+2)(y—12)=0

y+2=0or y—12=10
2x*—S5x+2=0 2xt—5x-12=0
(2x—D(x—-21=0 (2x+D(x-4=0
x:% ar 2 Jr:—E ar 4

:

[

1
Tesdhnst 5 {5 2, -

Example 9

3
She: Jar-3+2x+3=6 [ﬂg]
Treegation is\alidaly if
dx—320 and 2x+3210
ancd xE—E
2
Sine treboth coditics dauld ke satashied, tre recuired codition for tre vallues of x

x=

I ]

. 3
B x> —

3
NAx—3+2x+3=6 (xEE]

S anirg both sicss,

(4x =3+ 2J(4x—H2x+3) +(2x+3) = 36
6x—36=—2.f(4x— 3)(2x+3)

6x—36 =—2,f(dx—3(2x+3)
3x—6) = —Jidx—32x+3)

x— 6 = (dx—3(2x+3

9(x® —12x436) = 82" +6x—9
x—114x+333=0

(x=111z-3=0

=3 or 111




3
Both 3 ad 111 satasfy tre cooitian XEE .
Nowve willl verify the solutian.
When x=3,

LHS =dzx-3+22+3
=J9+J9=3+3=6+R.HS., which is true

When x=111

LEHS=372-3 + ~2x+3
= J4x111-3+ /2x111-3
= 441 + +f225
= 21 + 15 =36+RHS
Hre 3 s tre oy solution of tre given eqatian.

2



Exercise 4(a)
Sohe tre follovig en atios.
1 A-202x+0=7

x+9_2x—3_3x+4

2 2 4
x+3 x-3
_ =7
3 4 5
. 2_a=6 33
15 12 20 2
dix-31 x-2
fn— =
3 3 5
6 4—3x+2_x—5_x
3 4
2x=11 x+7
z -1
=4  x+4
8 (x+ﬁ@x—ﬂ+(r—$@x+ﬂz{2x+ﬂz
5 3 2
9 — =
r—2 x+2 x+4
0 3x—2_x—3_x+1
i 4 5

Exercise 4(b)
Sohe tre follovig en atias.
3t - 22=10
(x+2)°=1
(x=3)x-5=3
2x—5x-3=0
-3x(3x-H+8=0
Sxlx+D—z(2x+=4
A (x+3 =157
3 4 5
- +
=3 x=4 x-1
x 1 1
+

N O o1 s, DN P

5

- =0
(x+2)(x—11 x+2)(2x—1 (x=D(2x-1



(A

=1 x—2 x+1

(x-3x-2) x-IE-D (-2

2 B 3 _l

Ax+d (2x+T 15
14 _E_l
2x=1 x 3

Sohe tre follomg equataas by tre netiad of aorpletaon of soLares.

B

.
B
6.

¥ —6x-5=0

2x +Tx-5=0

2xt—-3x2-7=0
x x—1

St T
x+1 o

Exercise 4(c)

Sohe tte follovig eqatios.

1
2

(5247 -4 452+ 71+32=0
(x*—9x415) (x* —9x4+200=6

(x+3+4][x+3—1] =6
x x

x Y x

— | +5|— |[+E=0
[x+1] (x+1]

3[(x+?;ﬁ- +(x+?)‘*-]= 10

xtdfx =12

x+ 35x =50

9xi 44z =37

2 2
2 x +2(x +§x+2} :121
4342 x &




BB NDMRRBN R S

8

K

-1 1
x—1 x &
o B 3 3 4
X H6x+2 x+6x+1 x +Ex+8

2
[x—l] +?[x—l]= IEE
x x 4

FHE4L3T =10

S5 =5 45

AR a4 1)
Jrr2+fx+0=7

Oz +1—32x—5=ofx—2
Jir—5-f2x-5=1

2HE G527 — 1) 457
(x—6)Wx—N(x+1(x+2) =144

(-3 ()%
x—— | +2|x+—|=—
x x 4

(4D (x+2(x+D(x+4) +1=0




2. Equations in two variables

(a) Both equations are linear in two variables x and .
These equatias can be witten inthe form ax +by=m, cx+dy=n

Example 1
She I +3y = I7
S -2y =
4 +3y =T/ O
Sx -2y = 4 %
D2, 8 +6y = 3! (©)
@x3 Bx-6y=1DL 2
0d Bx = B
_ a5
Y7oz T
Shstitutay nteegatn @
8+3y =T
3y =9
y =3

x=2 y =3 x=2

(b)  One equation linear the other non-linear.
Example 2

She:
2x-3y =1

2xf 4+ 3x—3y" =38

2-3y=1— @
2xt+3x-3'=38——Q
2x—1
3
Sstitutary in the ssood e atION.

Fontre firstegation V' =

Pxt 4 3x—3y =38
]
2x3+3x—3(2x3_1] =138

6x +9x—(4x" —4x+1)=114
2xt +13x-115=10
(2x+23(x-5)=0




x=5 o r=—""
2
fx=5 fr=- ?
2x5-1 —23-1
=3 =3
=5 x=- )
2
y=3 y=-8
(c) Both equations, homogeneous expressions in x and y equal to a constant.
Example 3
She:

X-xy=6—— (1)
x4yt =61 (2)

@6, 6l(x’ -xy) =6L X6

@6, &’ +)?) =6x6L

G(x" - xy ) =&qx’+)7)

BHx? - 6l xy -6 =0

Qe +y) Gx-6y ) =0

y:—llx O y=—

When y =-11x
Eataan () beores
122" =6
=t
2
1
r=t—
2
a= L pe— L
2 J2
B N )
TR

Sx

&

Sx
When }*‘=E

Fpation (1) becores

x =36
x =*h



(d One equation is homogeneous in the two variables x and ).
Example 4
She
X2+ xy -2y = (1)
¥+2ty+3)2 +4x +5 =6 —— @

Egatian, x?+xy -2)? = 0 is homogeneous.
(x+2y)(x-y) =0
X==2y @ x=y
Skstittirg x=y Nn@), vegt
6y’+ 9y -5=0
2+ 3y - 5=0

€ +5) O-D =0
a y =1
Sine x =y
. 5
X = = 5 __é
5772
y =1 Y=g
Shstitutry  x =2y Intre egation @) gies,
3y —3y-15=0
y-y-5=0
14421
I:J,.?:
2
S x =2y
x=—(1+~21) x=—(1—~21
1++/21 1-421
Fy= Y=
2 2
3. Further examples (including equations in three variables)
Example 5
She:
x@ -9 =4 D
y@x+D =Z 2]
4

Fanegaion ) *= 3y—5



2x+T7 =2 +7

2y—5
n
Ay—5
21y -27
"~ 3y-5

9 bstitutirg this ineqpation @), it beoes
2ly—27
=27
y[ 3y=3 ]
21yt =27y = 273y - 5)

21y — 108y 4+135=0
Tyi— 36y + 45=0

+7

(Ty=130r-3) =0
15
= — :3
¥ 7 or ¥y
x,Z@
Y7
Viren when y
e 4 14
NRE 5 x=
x5 3x3-5
X=E r=1
5
15
= — =3
¥ 7 ¥
Example 6
he tte e aias
A+5y =Dy —— QO
x+4dy =Fxy—0Q

Fx=0 ten y=0

e, x =0, y =0satashes tte ghen egabias.
Llet

Dividirg both sices of eqatias by xy .




L Y S
vooay

XA ()
oKy

y X

Yy X
A4XQ@) -5x@ ones

1235 _ 116 185

Hetesludas:  x=0 x=
y=0 v =
Example 7
SOhe tte eqBias
a+4b+4c =7
3a+2b+2¢c = 6
9 +6b+2¢c = U
2xX@Q-O ogvs 50 = R-7=5
a =1
IXQ-Q@ gnes 4c =4
c=1
Skstittirg ¢ =1ad ¢ =1 negatan )
1+4b+4 =7
4p =2, b=s
B 2




Hetesoludmis ;=1
b=

| =

0=

Example 8
he e 8O E.
i+y=1
y+z=2
z+x=5

DO gnes,

Ax+y+zi=8
r+ty+z =4

M
@
©)

“4)
Sbstiigry z+y=1 in(d), z=3
Shettitry y+z=2 in{4d), z=2
Sttty x+y=5 inid), y=-1
Hooe x=2,y=-1, z=3

Example 9 X

e tre e BLCE;

ab=73 )

be=f )

ac =2 ©)

O O Ouss,

{abi=(he)xiae)=3xbx2
a*bie® = 36
abe =46

et abe=46

Fonegatin D), =2
Fonegatin ), « =1
Foneqetin ), & =3
et gbe = -6

Fonegetin O, ¢ =-2
Fonegatin (@), « = -1
Fanegetin @), &=-3

He tte oluias are

a=-1
b=-3
c==2

[ k) —

oo R
o



Exercise 4(d)
Sohe.

1. z+2y=4
Ax+hy =9

3 Dx—3y=18
Ax=1142y

5 =1 y+2 Zx+ly
2 3 9

=l
+
I

I
_h

|
L R Y

ERRTUR-
Il
[
—_

9 Sx——="5

o]
N
I

CRCIVNI
1]
ra

1 arx—by=bx—ay=a —b*

13 722 1
¥ 3
x _1
y+1 2

150 (a+B)x+{a-E)y=2a
fa—bix+ilat+by=25

Exercise 4(e)

Sohe.

1 y—2x=1
y2:2xg+x

3 2xt3y=35
% +2x =104y

2.

10.

12,

14

Ax—2y="
2x—oy =12

S3x+47y =59
475 +53y =41

+
I
ta

E RIS
I
ot |

Il
I
—_

R [ SR %
1
[

PR Y R RN
1l
—

I

x+1 y-

E
+
Rt
Il
-2

Ly
Sl O
1]

2 x—2y=1

- 2pe+ 2yt =25

4 x4+y=4

xz—y:B



5 Ex+2y=25 6 2y—3x =2

v =4 4y® —dxy—18x" =5
7 oxt—yt =7 8 4x -3yt =13
x=y*—5 5x* 42y =18
9 r4xn-yi+6x-1=0 10, ¥ +xv = 2y
x4 Sxy—-2y =0 P42+ x5y =15
11 x*-2n—y* =14 12, 2 —ap+3pi =15
Pxt4 34yt =2 It —2yi= 5
13, (x=2(y-D=73
(x=20-1 4 FpE_ox 4
(x+2)(2y—51=15 Ty 4y

16, z—2y+32z=17

15, x(y+3=4
By(x—4)=5 2x+ty+iz=17
Ax—dy—2z=1
17 2x4+3v—-4z=10 18 x+3y—2z=19
dx—ty+2z=2 dx—y—z =7
dy+z=18 —Z2x+oy+z=2

19 dx43v-2z=11
Ax="Ty+3z=10
Bx—By+oz =8
. She tre egatias xy =1, yz =9, zx =16 ad dedlce the solutaas of equatias.
(y+z2Xz+x)=1 (z+xXx+y)=9, (x+yXy+2)=16
2L Sohe tte follovig en atios.
O0-2(z-D=4
C-D(x+DH=D
G+D(y-9=5

2 e e 8OO E.
x(y+2)=3, y(z+x)=3, z(x+y)=H4

B y(z-x)=3 x(y+2)=2, x+y+tz =12

D



5. Indices and Logarithms

Laws of indices:
a, & areral nunbas. »ad » ae rabacal nubars.

a?ﬂ Xﬂx — a:W'H'!
a?ﬂ - aﬂ =am—:‘!
(ab)™ = a™&™

(I:IM:I?! — am

When z=0,ad isarabdodl .
|

e =
" ad
hs* ¢ scalldtelead » te Index or eqoaEit.

| __— index, exponent

a’ =1

n =

&l
~—

— base

An egatian invhich the varicble is an eqoratt is clled eqorentiiall eqation.
For eample 2+ = 32 Isaneqoataal eqsﬁcn

Example 1
Fird the values of the follormg when x =9ad y=16.

o »» 02 ewr 6

@ x yi=9"x16
=(3) x (24

=3x2" =3x8=24

o (5]

©  (4m) 7 =(4x9x16) = [(2x3xd [T = (2x3x4)T =247 = é
@ (x+y)F=@+16 =257 = (1) =57 :%



Example 2
She: @ =107 x5
1

16"t =2

0 8
@ 2=10Fx5TF 0 15! =é
2*=1o3><5_1x (24),{_1_i
T A3
Exxxﬂleﬂ; o=t :§_3
100 =10 4x—4 =-3
r = dxr =1
1
xr =—
4

Logarithm

Gorsicer y = 3" . Hewill ke dsened tret y mst ke positive far alll real valles of .
Wen x =2, y=9

x =3 y=2Z

x =0, y=1
L

S Y

hi' =y ,3calEead x is ikex. Tre loprtmof tre runber v(= 0) Otte
kee3is x.

Ig F=ylog,y=x
Inggad, If 2" = v, (2 >0, v > () e x iscalle te lopatmor y otelee ¢ ad iswitten

& log, v=x

a'=y < log,y=x a.y>0, azl

For eamle:
2=32  log,32=5

10° = 1000 < log,, 1000 =3

1 1
o olog,—=—4
21 “E351

1 5

—| =—=log, —=5
2 32 T 32

a'=a Slog a=1



Sore fudhmantal progertaes of logartins.

mpad a arepositve rubersad « = 1.
(%) log, mn=log, m+log, »

m
(9) logﬂgzlogﬂm—logﬂm

© log, m® = plog, m wae p srtiod.

let log,m=xad log,n=y

log, m=zxs=m=a’

log, =y n=a’

O mu=a"xa’=a"""log, pm=x+y

log, mm=x+y=log, m+log, »

¥
o E:%:a”@loga(EJ:x—y
2 ol *

logaﬁ: x—y=log m—log n
”

RS
O wmi=[a"| =a™

log, wmf = px=plog,m

Example 1
Aird tre \allues of tre followirg

O logy 5-logy 16+ 2logy, 24+1og,, 8

O logy, 54-logy, 15+ 2logy, %

O log, 5-logy l6+2log, 2+log,, 8
=logy 5—logy, 16 +logy, 2° +log, 8

5% 2% %8
=logy, —16

=log,, 10=1



O logydd-logy 15+210g1,:,§

=log 54 —log, 15+10gy, %

=log 54 —log, 15+10gy, [g]

ﬂ

=la
21 15

o [54x25]
#1| x5

=log,,10=1
Example 2
e @  Glogx+logd6=2log9+logd
O 4dlogx+blog3=logt2i+log?
©  310g x+10g 96 = 2log I +log 4
log 2 +log 96 =log 3 +log 4
log(x* %96) =log|9%x4)
X x96 =9 x4
s Fxd
96

3
XZZE:(E]
g |z
3
2

r=

O 4logx+6log3=10g625+log?
log x* +1log 3 =log 625 +10g @
log(x*%3%) =log(625x9)

%3 =625%9

. 625x9 5y
L — = | —
3 3

]
x==
3



Example 3
Ghentret log), 2=03010 ad log,, 3=04771, fidteakesoF @ log), 18 @ logy, 12

© log,, 0.012

@ logy, 18=logy(2x3%)
=logy, 2+legy, 7
=log, 2+2leg,, 3
=03010+2x04771
=03010+09542=1.2552

O log,15=1log,(5%3)
=log), 5+log, 3
=legy %"'10510 3

=logy, 10-logy 24+10g,, 3
=1-0.3010+0.4771
=1.1761

12
O 1oz, 0012=10
Emn En 1000

=log,, 12 -1og,, 1000

=log), (2% %3 -log, 10°
=logy, 2% +logy, 3—3log,, 10
=Zlog,, 2+log, 3—3log,, 10
=2x0.30104 047713
=1.0791-3

=1+0.0791-3
=-24+0.0791 =2.0791

Example 4
Ad tre\alle of

1
6 1055% (9) loggﬁlﬂ



Exercise 5

1L y-27ad y=4 fidtewalesof

@ (x| O (2n)”

2 Frd tte \ales of tre Tollowro:

. .

3 F,-21,ry=16ad ; =25, fidtte\alesof

@ () O »+)y
4 siplify.

§-+(®)

) 3 |8
S She: @ =243

(@

Ix-1 1 v
6 4= (5] o

@ 3?:: _ 9x+4

6 Baluate eech of tre followig:
® log;31 @ 1033ﬁ324

0

@) 10524‘3 144

41

64t +271 Y 81y
) e (a

x4 1 :|T

167 = 1
2

277 = 3xe*

9" —d4x3F 43=10

(Y] logys 7



N p BB B

Ard tevalues of

12 25 2 3 10
6 loglug+logm§—logm? (9) 10g103+10g1n5+10gw12—2
logps
© 1.4 @ 3logy 2+2logy 5—logy, 2

Adtewalleof x inte followrgegatias.
(%] Slog x—log 729 =6log 2+11log x
(19) 4log x+2log ¥ =3log 24 —log 54
© 2logx=log3+log(2x-73)

e tte B0 E.
@ 2" 432 _1=0

O log,(x*+1)-2logyx=1

Sow that

14 25 81
log,. 2+16leg,, —+12log,, —+71log,, —=1
210 21 15 210 ot 2 20

Poe tret
() loglab®) —loglac) +logibet) = 3logibe) =0 the bese keiing the sare thrauch
at

(9) log(log x”) —log(leg xg):lagg

a’ B? o2
1 — | +1 —|+1 —

atsy 1 1
F.?p%-7,0,dovtet log| —— :Elogcx+§10gb

0

3
flog(%]=%logx+%loguy , poetet x=y
Poetdt log{l+2+3)=logl+log2+log3
Fxry.z aeaycdssuie three psitive INBRES, poe ttet log(l+xz) = 2log v
Poetet loga+loga®+... +loga™ =n(2n+iloga, Were 4= 0.
Flogix+y)=log x—logy, dovthat x(1-y)=y*

L



8. F23=34"=¢ , dovthet »* -2y = 2x—3y

logx logy log=z
2 3 5 7

® v=z ad @ x°=y**

o F proe tret

logx logy log=z

| 3 5 poettet x° )% 27 =1



6. Ratio and Proportion

Proportion : Eality of tho ratics is alled a prgoortion.

—5 sapgoto. Thisis

o | R

withas a: b=c:d
Hre «.b,c,4 ae cdlldd pgortaels.

Properties of proportions.

Fgb=c4,.te
at+é c+d

o b

IB\..
Ty

I
B

@ =

a—b c+d
a—5b oc—d

=

o
e

¢

s
d
—=ag=ib al o =jd

let

o | R

O a+b_ kb+b _ b(k+D

=k+1
& &
c+d kd+d dik+1) k4
of o o
Hence a+b:c+d
el
QO a—b_kb—b_b(ﬁc—l)_k_l
& b b
c—d_hf—d_d(k—l)_k_l
& g d
Hence a—b:c—d
o

Q a+b kb+d (k+Db _k+1
a—b kb-b (k-Db k-1
c+d kd+d  (k+Dd _ k+1
c—d kd-d (k-1d k-1

a+b  c+d

a-b c—d

Hence



ri-2 tmahmbisgido
B o4’ = i+ nd
If d C e fI_E_P?EfI+.’2£‘
e T T bt
a
La —=—=k
)
ag=kt al c=kd
m+m_bﬂb+kxd_k(mb+mdj_k
prrh 4 aed mh 4 (rr2b + ek )
cz_r:_ma+m:
b d mb+nd
This isaay weeful reait in sovirg prdolens.
Example 1
4a+f:'_? fid te * Sa+hb
2a+h ’ @ S5a—5k
4a+b=?
2a+hb

da+b=14a+774

10 =-—6d
Sg =-3h
Zh

@ =——

5

© Sath_-Z+b -2 1

Sa—b  —3b—b - 2

bﬂ_ﬁ
1) bﬂ—aﬂ_ 25 16 8
b2+a2_bg+952 3417

05

(&)

B —ga

g +b

2

2



Example 2

he e 8O E.
2x—3y=10
Ax+dy=151

2x=73y=10, 2x=73y

k
y_ 3x+dy —E—B
2 3342 17

2x+3y  Za+3b
2x—73v  Pa-Zb

» dowttet

2x+3y  Z2x—3y
Sa+3k  2a-3k
Zx+3y  Za+ih
2x—3y 2a—3k

Alternate Method



2x+3y  2ky+3y  2k+3
2x—3y 2hky—3y 2k-3
2a+3b  2kb+3b  2k+3
Da-3b  2kb-3b  2k-3
Hence c2x+3y  Za+3k
2x—3y 2a-3k

Example 4
Fida+50{4c—T7d) = (da-T504c +d)
Sovtat o d=c:d

(g +B)(de — Td) = (da —TE)(4c +d)

da+b  da-TTh
do+d  dc—Td
Lo datb _da-Th _ (Aa+d)-(4a-T75) 8 _
de+d  dc-Td  (de+d)—(4c—-T7d) 84
_da+b da-Tb
Cdc+d  4e-Td
_Tda+E)  da-Tb  THa+b)+(da-Tb) 32a a

= k(=)

b
d

C Mde+d) de—Td  Nde+d)+(de—Td) 320 ¢

Example 4 (Alternate Method)

F (da+78)% —7d) = (da — Th)(de +7d)
Jovtet ¢ b=c:d

Sttty a=mk ad .= NHiteagdaan

(da +78)(4c = 7d) = (Aa — TH)(de +7d)



Wedt, (dmb+ 7o) (dnd —Td) = (b =T (4nd +7d)
bd(dm+TN4n =T =bd(dm-Tdn+T)
bd=#0
Lldm+NAr =T ={dm=N(dn+T)
16w+ 280 — 28m —49 = 16w+ 28m— 28— 49

2bn—28m = 28m—28n

H—M=m—N

2= 2n
m=n
He g:bh=c:d
Example 5
S Gﬂb,ﬁdﬂE\alECf x+3cx+x+359
a+h x—Ga x—3b
re Bezd — X _ a
a+h 2B a+b
x  3a x+3a x—3a
% a+b  2b+(a+d) 2b—(a+h)
X+ G _ x—la
3b+a  b-a
X+ _ Zb+ta
x—3a T h—a
re Bezd — X Zhb
a+k 2 at+h
x 3% x+3k x—3Zb
24 a+k  Za+(a+b) Z2a—(a+b)
x4+ 3h _ x—3b
3a+k  a-b
x+3k Za+d
-3k a-bk
AN EN@ 30 x+3 _ 3bta 3a+h
x—3z x—3%  b-a a—b
_ (Bhta)—(3a+d)
- bh—a
_ Zib—a)
" b-g
= 2



Exercise 6

1@ Fa i=53ad p.o=4.5Wd 4 5¢
O Fxy=34 ad yz=4-5,fd x:y: =z

2 Fx.y=T7:5Td 5x-2y: 3x+2y
3 Fix+5y: 5x+12y=11:12 ,fed =2 ¥
4 IF,5a —ab: 2ab-b* =61, 0 a: &

5 Fab=c.4d, poeta
(%) (2a+38): (2c+3d) ={2a—3b); (2c - 3d)
(19) (Ba+58): (GBa—-5 =G+ 50 (3c—5d)

2ab r+a x+b
§ Fx= , Tidte\akeoF +

a+ b x—a x-—bh

10k x+5z x+55
7 Fx= , Tidteakedf +

a+ b x—5a x-5b

8 F (2a+35)(20 - 3d) = (2a— 38)(2c +3d) , Sovtret 4 b= g

8] F CSa+6b—c—-2d13a—6b+ec—2d)=CBa+btb+c+ 2413 — 6k —c+24) , Sw
tt ;- b= d

0. Sohe tre follomirg eqatias Wsirg the prgperties of prgoortian.

X +3x 341
20 +1 91

(&



Theorem

7.Rectangles in connection with circles

Iif ay o duads of aardle ak ae avtter inaTally aredarally , tre rectagle dotasraed by tte
sgEatts of ae is eqal 1 the rectagle dotainsd by the ssyvents of the otter .

K\,
-

Toproe
Gorstructian

@@

(i)

Let the dords AB, D aut ae avtter at O, [interrally in figue (@),
edardly nfigre )

A.0B = 0.0

Intriagles AOD, COB.

~ 0D = (OB (Aygles In the sare segrent)

< AD= _COB (Vartically qusite apks)

Trerefare, third agles ineech are e Al

Hence AD, OCB triagles are similar
AO _OD

D CB
A.B = 0.0D



Co Theorem

i fronan edaral point a st ad tagat are drann to aarcle, tre rectagle antaired by tte
whole secant ad tte part of 1t autsice tre arcle is egal o tte e ntte e
T

Let (BA be a secant ad O a tagant drann 1o te circle fran the point O.

Given : (RA iIsasscant ad OT is a tapat.
To Proe : QA .OB = Or?

Construction : Join BT, AT

Proof : In triangles OAT, OTB.

2 AOT = ~BOT
~ OAT = ,~ OTB (angles in alternate segment)
Therefore third angle in each are equal

Hence OAT, OTB triangles are similar
o4 OT

oT OB
OA .OB=0T?

Exercise 7

1 Oisteawedradardeofradis6an A secat PXY drawn frana point P atsice tre
drckemststeardeatXad Y. IF® =10an fird tre lagth of the tagat drann fran
tremintP totrearde. If PX=5an, firdtte lagthof X.

2 A ttrpatdan toaarde fronamint P sPI. RR sassattoteadrde. If
R=4anad PT=8an, fird the legth of (R.

51



Inan aoute aglad triagle ARC, altitioes BD ad (E - intersect at H.
Proethat BH: HD=E : HC

Tre lagth of a brice vhich comedts berks oF ariver is 1000 A foot peth desiged doe
trebride ks liemmacofadrde. Twopillars A ad B at te ad points of tre bride
bear- the foot peth.

I tre higrest point. C in the oot peth s 20m fron the bricke, fird the redius of tre arc.

TA ad TB are o tagats drann frana point T toaarde. O iniassds AB at X.
Roetet @ AX.XB = OX . XT
) X.0or =

A, B are centres of two circles, C, and C,, which do not intersect each other. A third circle
with centre O intersect circle C at C,Dand C, atE, F.
Iftwo straight lines CD, EF produced to meet at P, prove that the lengths of the tangents

drawn from P to C and C, are equal.

AB and AC are two chords of a circle. A straight line parallel to the tangent at A, intersects
AB and AC at D and E respectively.
Prove that AB.AD = AC.CE.

PQ and PR are two chords of a circle. Another chord PS of this circle intersects QR at T.
Prove that PS . PT = PQ?



8. Pythagoras’s Theorem and its extensions

Theorem of Pythagoras

Ina nght aglad tnagle tre g are desribd on tre hyotanee isegal o te amof tre
ares cesoried oan the other ™o sidss.

A
FAC isarigtayle triagle ad
Zh o= s0"
Then AC? = AB? + BC?
B C

Converse of the above theorem

Theorem

If the sopare desriled on ae sick of tre triagle e Al o tre aunof tte opares cesoed antte
otter ©o sicks, then tre agle aontained by these o sicss Isa ngt agle.

P

Intetriagle AR If
PQ?2 + QR? = PR?
then ~PQR = 30"

Q R
Theorem
In an dotee agled triagle the sg.are an tre sice quosilte 1o tre dotee agle iseqal totre aun
of tre .ares (n tre sidss antainiy the dotuse agle plus tiice the redtarglle antaired by ertrer

of thee sidss ad tre prgjectin an it of tre ot A
B G Op
Given : ACisatnaglewithanditseagleat C. @ is tre projectian of AC upon
BC.
ToRoe : AB?=BC?+ CA?+ 2CB-CD

5



: A isangtagled tnagle.

AB? = BD? + AD? (Pythagoras’s theorem)
= (BC + CD)* + AD?
= BC*+ 2 BC.CD +CD* +AD?
= BC?*+ 2BC.CD +AC?
= BC* +AC* + 2BC.CD

Theorem:

Inay triagle the spare n tre sice quosite to an aaute agle iIseq Al o te amof tre
ares  tre sicss antaining tre acute agle less tvice tre redarglle antaaned by ae of those
sicks ad tte projectaon an 1t of tre otter .

A
B
D C
Gnen - A isatmiaglewthanaate agleat C. @ is the projectaan of AC upon BC.
Topoe : AB? = CA? + CB*>- 2CB-CD
Proof

ABD is aright angled triangle.
AB* = AD? + BD?
= AD? + (BC - CD)?
= AD’ + BC? -2BC .CD +CD?
= AD? + CD?*+ BC? -2BC.CD
= AC*+BC?- 2BC.CD
Apollonius’ Theorem:

Tre amof the S ares an o sicss of a triagle is a.Al o tace tre amof tte s ares
an half tre third sick ad tice tre sopare an tre nedian vhiich bisaots et sice.
A

I
I
I
I
5 x5
Gnen - ACisatriagle. BX=)XC. AXisanmedian.

A



To proe : AB? + AC? =2BX? +2AX?
Construction ~ : Draw AD perpendicular to BC.
Proof : Ofthe angles AXB, AXC, one is obtuse and the other is acute.

Let the angle AXB is obtuse.

In triangle AXB,

AB? = AX? + BX>+2AX .XD (1)
In triangle AXC,

AC? = AX? + XC*-2AX . XD (2)
Adding (1) and (2),

AB? + AC? =2 AX? +2 BX? (since BX=XC)

Excercise 8

1
2.

10.

ARC i1s an equilateral triagle. O istte mid point of BC.  Proe thet 3BC? =4 OA2.
ABCD is asquare of side 12 cm length. Prove that the area of the square described on the
diagonal BD is twice the area of the square ABCD.

PQR is a triangle right angled at Q. Mid points of QR and PQ are X and Y respectively.
Show that 6PR? = 4(PX? + RY?)

If from any point O within a triangle ABC, perpendiculars OX, OY, OZ are drawn to BC,
CA, AB respectively. Show that AZ> + BX? + CY? =AY? + CX? + BZ?

In a triangle ABC, AD is drawn to perpendicular to BC. Let p denote the length of AD.

0] If a=25cm, p=12cm,BD=9cm findb, c

(i) If b=82cm,c=1cm, BD=60cm; find p and c and prove

that \fs? - p? + e’ — p* =2 (AB=c, BC=a, CA=b)
ABC is a triangle right angled at C, and p is the length of the perpendicular from C on AB.
By expressing the area of the triangle in two ways, show that pc = ab.

1 1 1
Hence deduce ? = a_g+b_g (BC=a, CA=b, AB=¢)

In triangle ABC, ADis a median. Point X is on the side BC, sothat BX=XD and
A%E =on”. Prove that 4(AC? - AD?)=BX?

ABD is a triangle right angled at A. Point C is in the side BD so that2 BC=CD and
ACT = 90", IfCTis amedian of the triangle ACD prove that 2(CT? + AT?)=AD?

In a triangle ABC, the points E and D are taken on BC such that BE=ED =DC. Prove that
AB? + AE? = AC* + AD?

Ina 4 AR, Disthe mid point of BC. Find the length of the median AD when AB=4 cm,
BC=5cmand AC=6cm.



9. Bisector Theorem

Theorem
(%) Tre intaral bisstor of an agle of a triaglle dMicss tre quuosiite sick inarelly intre ratio
of tre sickes antainirg tre agle bissted.

(19) Tre edarmal bissctor of an agle of a triagle divicss the qyoosite sick edarally intte
ratio of tte sides antainiy the arglle bisected.

&\E
2]
A
o ﬂ\
o
B \ N
) C
2]
Ghen = A 1stte intarmal bisscior of tre agle BAC of tte triagle ABC and meets BC
aD.
roupe. | AB_ED
OMoe- T oD

Grstructian - Fran C draw CE paralllel to DA to meet BA produced at E.
Raf : AD|CE
LDAC =ACE  (Alternate angles)
LBAD = ZAEC (Corresponding angles)
LDAC=/BAD  (Given)

Trerefore £ACE = ZAEC
AE = AC

Sine A is parallel ©EC

BA_BD 4 AE=AC

4E DC

AR BD

AC CD



Given
Toproe

PN

AF 1s tte edarmal bissctor ad meets BC proolced, atF.
4B _BF
A CF

Fram C draw CE parallel to FA to mecst BA aE

CE || Fa
SECA = ZCAF  (Alternate angles)
SCEA = ZFA¥  (Corresponding angles)

Bt LCAF = FAX

Trerefore JECA = ZCEA
AE =AC

In triagle B, CE || FA

%:% and since AE =AC
CF AR

BEF EBA

CF AC



Exercise 9

1 Inagadrilateral RRS, R/ R. Rad@ intersectat T. Roetsat

®  APOT /f ASRT
PR QS

PT QT
2 hatriagie A, tte interiar ad the exderior bissctos of te aglemest BCat Xad Y
reqectinely . FAB=7.2an, AC=5.4an, BC=3.5an.
é® Poettet BX:¥XC=4:3

® Fdterto BY. YC

3 PS is anedian of triagle RR. Bisectors of tre agle PR, ad PR mest RQ ad R
al adMresectively. Proe tret LM 7/ R

4 Inagedilaaal ABD, the bisectors of the agles BAC and DAC meet BC and D at
L adM regpectively. Proe that LM /7 BD.

5 If 1 istte Inaatre of tre triagle RR, ad if Pl ispralced tomest BCat X, dovthet
PI. T =PQ+PE: QR

6 Mis a redien ofa triagle AC. E is apoint onprodlced AD. The biisector of
EDE mestspolod A atHad tre bisscor of COE  meets procloed AC at K.

Sovtret HK /7 BC.



10. Area (Similar Triangles)

Theorem
'I‘reaeesofsmla’tna'glesafnqa]‘mm o the 3 are of the conregoding sicks.

\ D
B 1 C /‘I
P E 0 F

Given : Triadkes ABC. DH- are similar.
Area of triangle ABC  BC®

Toproe : -

Area of triangle DEF EF*
Grstrictaan - Draw AP perpadiaular to BC ad DQ perperdicullar to B-.
Praof : Intriadles APB. DOE

LABP = ZDEQ (given)
ZAPE = DCQE (=90"

Trerefare third agle Ineedh are e Al

Triavkes AR_ ITF are simillar.
A APR, DQE [
e
< BE TF " EF
0 _Be
DQ  EF
NOW, areq of tniangle ABC SBOxAP

Areaof triangle DEF - lpp o

BC AP
EF DQ
BC BC
EF EF
B



Excercise 10

1 Aksandtagle triagle, ngtagledat A A0 is papadiaular to BC.
Poettet ABAT: AACD = BA®: ACH

2 Intrgpeziun ABCD, B ismrallel DEC. ACad B interesectat 0. I AO =£AC,
poetst AAOB = %acon

3 A isan iseks triagle rigtaglkdat A. Quisick tre triagle ABC, ABD and BCE are
o e elateral triarghes n AB and BC respectively .
Poethat 44BD: ABCE = 1.2

4 MDisatrpzim. MBispaid ©O. Hdareks inasctatOad AB = 2 fird
teratiolsien A ABad & QOD.

5 AC isatage X is pald o BC. W ALY fig KBCY =45 Jovitst
AR = 2:1- A

6 AMAisanauteaygladtriagle. B, Eaealatuds. B, (E intersectat X.

Al inteblais.

9 AABD AACE=BD?*:. ... .
o] ABXE ACKD = . CD?
9 AABD: . = AD?: AE?
9 ABXE: ... = BX?: O3



11. Concurrencies connected with a Triangle

1. Perpendicular bisectors of the sides

Tre parpadiailar bissctors of tre three sicess of a triagle are caumat
A

Given : D ad (E are tre perpadiaular
bisectors of the sides BC ad CA
regectaely of a triagle ABC.
Trey interssctat O. LetF ke tte
mid point of BA ad join CF.

(F is papadiadlar t AB.
Join A, OB, CC.
In triagles BDO, DO
D=0 Ona)
D= @ (@@m)
ZBDO = 2CD0O G0, given)
ABDO = ACDO  (SAS)

To proe

!

Therefore OB = OC  --------m-m-m-—- (1)
Similarly AOQCE = AOAE
Therefore OC = OA -----mmmcmmmemeee 2)

From (1) and (2) OA = OB.

In triangles OAF, OBF
OA =OB (proved)
OF = OF (common)
AF =FB (given)
HOAF = AOBF (333)
ZOFA = £ OFB = 90"
Therefore OF is perpendicular to AB.
Hence, the three perpendicular bisects of the sides of a triangle meet at a
point. A

In this diagram, OA=0OB=0C. O issaid to
be the circumcentre of tretriatie ABC.
Trearde isal circumcircle dite

triage ABC. "




2. Bisectors of the angles
Tre bissctors of tre three agles of a triagle are caaumat

Given .  BadCaetehbhssaosoF A
teadks ABC and ACB of

atriage ABC. Join Al.

Topoe - Al bisects tre agle BAC.

Grstruictian - Draw perpardiaulars D,
IEad IFtORC, CAad B
AB resectinely ..

Praof : Intmagles B, BH
ZTBD = ZIBF O\
ZBDI= <BFI CD° given)
BI = BI (common)

ABDI = ABFI (RHS)

D =TF O
Similarly it may be proved that

ACDI = ACEI

I =IE ©

From (1) and (2), IE=1F.
In triangles AEI, AFI
IE = IF (proved)
IA = TA (common)
ZIEA = ZTF 4 (590°)
MAET= AATFT
Therefore EAl= ~FAT
ie. TA is the bisector of the angle BAC.
Hence, the bisectors of three angles of a triangle are concurrent.

Itis said to be incentre ad tte arde isalld inscribed circle.
radils= D = IE = IF.




3. Medians

Tre three medias of a triagle are caouat

Given

- E ard F are the mid points of tre

a0s AC, BofFatniagle ABC.
BE and OF meets at G. HNAG £
ad prodlee it to mest BC at D. v

Toproe: BD = OC

Grstrictin - Throwgh C draw K paral- B<C D\

lel o B; pole AD to ~ \
meet K at K. Join BK. >~

intetriagle AKC,

AE =EC (given)

B/ K (@structia)
Terefoe, AG = K (0]
ntetriage ABK

A = B @)

A = K (proed)
Trerefore, FG /7 KK ()

In the quedrilateral K.

XK /3B

BK // &

Thefefore QXK is a parallelagram.

Tre diagorells of a parallelagran bisect each otter .
BD = IC ad @ = X
BD = DC meas A isangdian of tre triagle ABC.

Hace the three mediars of a triagle nect at a point.
Tremint (G of intersaction of three nediars Is Gl centroid of te triadie.



4. Altitudes
Tre parpadiadlars drann fran tre vertices of a triagle to the qoosite sicss are caouat

Given - Let AD ad BE be the perpen- A
diaulars drann fran A ad B
o tre quosite sics ad let E
tren inersctat H.
Join(H ad pradlce 1t to mest
M at F. /
To proe > (F s papadicilar © AB.

GCostruction - Join[CE.
Proof . Inteqedilateral D
ZCDH+ < CEH = 90" +90° =180°
D isagdicqedrilateral.
ZDEC=sDHC (adeintesaesge) —— O
ZDHC = /5 HF (e \vartically quosite agles)
A® AER = ZADE G0

AEDB is cyclic quadrilateral.
£ ABD = ~DEC (exterior angle = interior opposite angle}——(2)

From (1)and (2) #ARD = ~DHC
Therefore, BDHF is a cyclic quadrilateral.

ZHDE +-HFE =130"
ZHFE = 50"

i.e., CF isperpendicular to AB.

Hence the three perpendiculars AD, BE and CF meetat H.
H is called orthocentre.

Exercise

1 Tresids AB, ACofatriagle ARC are pradbicd.  Sow thet the bisectors of the exterior
aglesof Bad Cad tre bissctor of te interiar agleof A aeconat



12.1 Answers for exercise 1.1

12. Answers

1 da® +12ab+ 95° 2 9a® — 24ab+ 165°
1
3 x*+2+? 4 4x%y* + 2052 + 252°
1 2 1 . 1
—+—+— =24
S at  ab b 6 x
a’ 4 1 4 4
7 N RS —_——
‘ 4 2 8 at  ab b
Q 16x%y* — 24 xvz +92° 0. a +6a’h +12ab° +85°
1n B —12a°b+ bab’ — b° 2 2Ta’ + 54a b+ 36ab? +8b
el 27x3+3x+2+i3 . x3—3x+§—i3
x X x x
1 3 3001
L @b’ — 6 b e +12abc® — 87 6. =t—t—1=
a  ah gkt b
1 & 12 8
17 ——_ 4= I3 2.2 2 3
PR TS s 8B 8x°y —26x vz 45402t - 272
1. at + 5%+t + 2ah+ 2he + 200 . at+ b0 et 2ab— 2he — 2ea
2 a’ + 5%+t = 2ah— 2he — 2ea 2 a’ + 5%+t = 2ah— 2he — 2ac
3. a® +4b* +0? —dab — dbc + 2ac 2. a® + 5 +d0? = 2ab +4be —dac
5. O 133 G 7RI Gi) 4830 G IR
5. @ 4000 01
. @ 10000 o 8
2. @ -2 (b) 8 -3a
1
. 36 a “oy 2 3D
3 14 d B 427
12.2.1 Answers for exercise 2.1
1 (x—(x+2) 2 (x+123(x—2)
3 (x+6)x—1 4 (x—6)x+2)



NPBRBRBRERRE®@NO

S

(x+TN(x—-6)
(2x+3(x+1)
(2x=1{x+3)
(2+3x(5+4x)
AEx+8)2x -9
(2x—=3y)(x—y)
(2x+(2x+3y)
(8xy =35+ 8)

a(Ba + 551 3a —48)
{a—20a—-T1{a—8)a+3)
(2x+2y —Dix+ry+3
(x—a+2izx+a-1

(x—a}[;{—l]
@

(ax—Tix+5)
(2a® +ab- 20 ) 2a” — Sab—2b%)
(5x—»)5y—x)

12.2.2 Answers for Exercise no. 2.2

1

W

MR BRERE®CNT

(x=2y)(x+2y)

=2

X X

(2 - 32)(2+ 3a)
(4—a—b)4+a+h)
3a(2a —B)(2a +&)
(1—a—81+a+h)
(x=yix+y-1)
(x=y)x+y+1)
(fa—2—-b)i{a—2+8)
(a—B)a+2+T)

(2 + " =)+ + )
(x—Z2y—z)x—2y+z)
(X x+D0x -2+

R B BPRNBBBRFERBB®O

N

N

BRNBBEBRFRRSB®?

&

(x=3)(x—-6]
(2x=3){x—1)
(2x+Dix=73)
(5-2x1(3-x)
(2x—9N0Gx-14)
Bx+22x-2y)
(Za—Bija—138)
(Bx+odx-"71)

a(Ba+ 20 (6a —58)
la+b+e—Tia+b+c+4)

(x+8)(x+ 31
(x+a—-2ix—a+l)

(x4+a+b)ix+a—5

(x4+3a—Bix-2a+5)
(a+120)(12a - &)

xx-Tx+1)

xx=Dx+10x% +1)

(a—TB)a—E)
(3—a+2)(3+a—&)
(1—a+&)(1+a—b)
(x+2)x-y-1)
(x+y)x—y+1)
(a—E)a+b—4)
E+cifa—b—c)

(2= =)+ + o)
(a® 4+ 30 —ab)a® +30° +ab)
(2a+b-x2a+b+x)

(2a +3b— ab)(2a + 3 +ab)



HERrBN

12.2.3

[

~N

BB R ERBRBREDB®

199 B 8800
.2 . 2
9901 2 186
144 3 1
0.5 . 9901

Answers for Exercise no. 2.3

(a+20)a® — 2ab +4b%) 2 (3a—B)%" +3ab 4+

(Sa — 43 25a% + 20ah +165%) 4 (Zab—c)da’b® 4+ 2abe + %)
1 1 1 1
[x+—](xz—l+—2] 6 [x——](x2+l+—2]
X X X X
[1+1](1_1+1] [1_1](1+1+1]
a blha® ab B 8 a blha® ab B

(a@+b+eia’ +0° +c* —ab —ac+2bc)
(@+b—cia’ +0° +c* —ab - 2he+ac)
(@—b+eia’ +0° 4+ +ab —ac— 2be)
(x+2307x% —Bxy +4y™

Zala® +30%)

2h( 3 + 1)

(a+8)(2a+2b+10(da’ +4b° + Bab— 20— 2b +1)
(x=»x+0t + 2757 + %)

(=% + 70t - 25+ 0t

(x—af3(x+-30x 4355+ 9

(@+b+e)a +5° + o +2ab—ac—be)
(a+b+e)(a +5° +0° —ab—ac—be)
(+y—zi(x* +y° +2° —ny+ 2=z +yz)
(2x+y+z)dx* +3° 428 — 2y — 2xz — 32
(x+ 2y +3200° +4y° +92° — 2y 4 2z + 6y)
(@ —4b)(a + 70 +dab)

(2a+b—1(da” +5° +1-2ab+ b+ 2a)

See®® ® OO



AHa—Bib—cle—a)
Bl2x—3viBy—4z1(2z — x)
abelb—o)e—ala—8)
3ix=33y —4z)(dz— %)

e@e®®

12.2.3 Answers for Exercise no. 3.1

.x+]. _]. x+4
1 o 2 (x+N(x+5) 3 (x—2(x+2)x+3)
3 43
4 il 6 0
x—3 x+1
—x=2 Aa+1) 1ia
7 8 a £
(2x—Di2x+Nix-1) (a—5a—Nla+3) gt =4
& i
10. 3 11 r 2
=1 a—c
a® =1 a®— ab+ b 1
B 7o vy B ey
a+1 xx—y+z) b
b a—1 T ozix+y+z) B e
9 Z_x"'+x2+1 1. 2 o 2o
- x(x +1) 1+£° 1-a°
» Feo+d
Sc+1
124.1.1 Answers for Exercise no. 4.1.1
3
1 3 or —1.5 2 4 3 F 4 @
5 E 6 -D 7 8 Q9 3
23 - -
0 2
12.4.1.2 Answers for Exercise no. 4.1.2
2
1 x=0 or x=-— 2 4, 3

o6



3 26
1
-, 2
3 y;
8 .6
0 04
.
3 %
u —7-JB89  —T+.B9
” 4 7 4
5 5-420 54429
2 2
12.4.1.3 Answers for Exercise no. 4.1.3
1 4, 3 2 4
3 1,2 3 +.f7
62
-= 2
3 g
7 20, 15
Q 8 1
1 -2 —36- 2415 =36+ 2415
5 7 11 ' 11
B 60 —4—3J§, 4432
y, 2
5 1
1
Z.1, 3
B. 3
1 1
-~ -2 24
D. 27 4
2 20

1
2

2, 9

17,

1%
T, 4

34414, 3-4f14

3465 434465
4 4

2 2 7
. 3 2
4 3
4, %
8 1 4
4’
1
— .8
D 27
» 42
5
" 1 5 —17 44305 —17-4f305
2 4 | 4
1
Z. 3
B 3
1
Z.1. 3
B 3
1
-1, ——, 1 2
A 2



12.4.2 Answers for Exercise no. 4.2

1
3

8

12.4.3

x=-2, y=3

x=3 y=-1

x=a—hb v=b-a

x=50, y=8

2 a
G

2k

xr=-1
y=-1
1
i=-
3
y=1

_ —{a® —2ab - k%)

2k

Answers for Exercise no. 4.3

B N




x=4 x=4 r=-J2 x:—u"E
‘ y=3 y==3) y=-3) y=-3
1
Q ;;:E} r=—6Ta1143
X=
3 i-\.l'i43 }
- =3 =&
y_5 iy } Y 5
5
L. x==3 1 x=—1%4/21
xX=
5 4 _ B2l
R x=—-6
5 =3 24
_ (%N =—
rY=3 y=4 25
B 16
rA=— x=3
9} 5} o X 10
3 —_- - ==
=2 ¥= 3
y=-7 3
2L x=4
18 x=1, y=2, z=-6 y=3
z="5
Answers for Exercise no. 12.5
1 5 1 1
) o - 6
, 1 1 3
9 100 100 6 2
3 @ X O B © 5
4 H
1 3
S e 4 o ; 6 = O 6
§ @ 4 O 4 © 4 O 3
3
7 @1 04 © ; e 2
1
8 —= 0O - ©-=2 9

y=-25

106
337

52
£=—
33

}

x=-5
y=1
z=-3

©42 ®Q1

Le) | —

2



