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Equation of a Circle An equation of the circle with center (h. k) and radius r
i8
(= WP+ (y = kP =1

In particular, if the center is the origin (0, 0), the equation is

2 2 L2
X“+y =r
Equation of a Circle
with center (h,k) and radius r. VA
o (x=h2+(y-k2=r
P(x,y)
y-k
X 0 X
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(Equation of a Line) p—iiwall A1slaa
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Definition The slope of a nonvertical line that passes through the points
Pi(x1, 1) and Pa(x2, y2) 18

Ay wm—w
m=—=—-—

Plx Ax x-x

The slope of a vertical line is not defined.

=run

P1( .Xl.‘y1)- MUHJ m @31’.6 4.‘,,\‘4 ﬁﬁm Ualea

Point-Slope Form of the Equation of a Line An equation of the line pass-
ing through the point Pi(x,. y;) and having slope m is

v — v, = m(x — xy)

(x,y) ER2 | ax+tby+c=0 :JS&) e ()65 (g sl 3 anional) Aalaa

ax+by+cz+d=0 @ a'x+b'y+c'z+d'=0 :JSEL b sladll b Ll

(A Gkl sda 5 J) gl lidaza Cues 304004l é#\wamdw\@ﬁﬁu&uqmg@\ Ras g
olel o gilal) 8L S LS a5 (m) pstree Alses (y 6x)) Wbiilan) ddady lall aficsall Aslea 2 g
oihaslly Hlal) asiisal) Adalas il

(s (2,3) «(1,0) oihadilly Hlal) aviiiaall Aalas clly JUa

y=3x—6 gy dladll daa s (y—0)/(x—1) = (3-0)/ (2-1)

y=mx+b 14 (b) 2ic 0y an ahiall 5 (m) dall ale 13] aiveall Asbas Gl
y=2X+3 14 3 die Oy sae adais s 2 Ala () aiuaal) Alabaa 3 Jlia g

1 Al (5S35 v OS5 0y (Ao 5 X USHs OX (Ao (il ale 1Y) afial) Alalas slad
x/Xoty/lyo=1

-Maie 3 ngjoyésjzQ@jox&@gﬁ\ﬁﬁu&\ﬁdm&.ﬁd&j

x/2+y/3=1

y=—3%x/243 : ) Jead Al I

ta Ol Y beg g ddiss dacl ¢ beg Gua ax+tby+c=0 :s* aitisall Aalaal dalal) 3 ) gall slusald
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(Trigonometry) Ul

:(Angles) Y 33
Degrees | 0° | 30° | 45° | 60° | 90° | 120° | 135° | 150° | 180° | 270° | 360°
. m U ™ 2 3w | 5w 3
Radians 0 p 1 3 5 3 1 e T > 2
mrad = 180°
0 m m m ™ 2w 3w S 3
f 6 | 4 | 3|23 | T | e |||
| 1 3 | |
sin @ 0 — —_— E 1 V/— — — 0 -1 0
2 V2 2 2 v 2
\E | 1 1 | v/j_,
0s = | = — 0| —| ——F&—| -] -1 0 1
COS 5 ﬁ ) ) ﬁ >
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(Trigonometric Identities) 4:ilial) ciliUaial)

sin x cos y = 3[sin(x + y) + sin(x — y)]
cos x cos y = 5[cos(x + y) + cos(x — y)]

sin x siny = é—[cos(x — y) — cos(x + y)]

| |
cscll = —— secf) = —— cotf) = —
sin cos @ tan 0
sin f cos f
tanfl = —— cotf = —
cos 0 sin 0

tan’® + 1 = sec’d

1 + cot’d = cscf

sin’® + cos’® = 1

sin(x + y) = sin x cos y + cos x siny

cos(x + y) = cos x cosy — sin x sin y

sin(x — y) = sin x cOS y — COS X $in y

cos(x — y) = cos x cos y + sin x sin y

‘ _ > 1 + cos 2x
sin 2x = 2 8in X COS X cosTx = >
4 . 9 - 1 — cos 2x
Cos 2x = COos"x — sinx s5In-x = >
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(b) g(x)=cos x
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(a) f(x)=sin x
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domain
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FTVINF] | A function f is defined by

) = {l:—x if x=—1

X if x> —1
Evaluate f(—2), f(—1), and f(0) and sketch the graph.

SOLUTION Remember that a function is a rule. For this particular function the rule is
the following: First look at the value of the input x. If it happens that x = —1, then the
value of f(x)is 1 — x. On the other hand, if x = —1, then the value of f(x) is x™.

Since —2 = —1,we have f(—2) =1 — (—2) = 3.
Since —1 = —1,we have f(—1) =1 — (—1) = 2.
Since 0 = —1, we have f(0) = 0> = 0.

: Calid) il
:(_JQLJIZRJ;JEM@U}Q;@UJl@\:ﬂl

-

Asd dae A Su>
Id: R - R p @lall il 2

X — X

m | Sketch the graph of the absolute value function f(x) = |x|.

SOLUTION From the preceding discussion we know that

It it x=0
T oy ifx<o
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flx)=2x

" (Gadl) aall gl

y=|x|

3 )
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Dy =RAigmitesame f(X)=ax"+a, X" +..o+aX+a, Do 350l 5 -

Df={x:f("-)20} Al 5 Ac gana g(x): f(x) M\@»;wﬂ\Jgie&i:;M|a\’m-z

D, =R 4ipiic jana g(thds.m&.,.;wm,m@uii

. - > - . p(x) » 3 -y
D, = {-\'iq(-!') * 0} 4y i Ae gana 393 5 8 p(x),q(x) S f(X) = ) JSE e o A el il g3 -3
qlx
BEXTIYE] | Find the domain of each function.
@ flo=yx+2 (b) glx) = r_.-l:f—;-

https://manara.edu.sy/

Py

daola
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%9l — Aoydl) - 301 ol gl
$ _b).u
\/\,' oSy (R ]—a,al 5 [—a,a] K20 o G 1) pazall J) 2l Ttz R 5aWlna 1 oS
:d}f;)sJu,.f:l — R
: ' A3 (p; @
el V€U, f(=x)=f()
y PR 13 5o @
VxeU, f(=x)=-f(x)
. : oty
AN e JI A, oz il 8 13) Jakiy 15) Bin gy f il S, @
Sty e J1 A Flobiss il O 15) Jadiy 13) Goyd [ i 00, @
Pl

MU-EPP-FM-010 Issue date: 01November2025 Issue no.1 Page 9|16




nnnnnnnnnnnnnnnn

: Akl

5 VREN ;x— x* i, all w8 @
sob VREN ;x = x¥ i, ali i @
g Sin:R — R ity ;py;co8: R — R iy o

-

™
~— Bess 5 God o0 8131 000

/ \ f)=x*-x, g(x)=1+cosx
[\/\/\ Y1 § oy g [ 8D 1 g

f(=0)=(=x) = (-x) == +x=-(x*-x) = -f(x)

T
hetpsy//manara.edu vy/
Py
azsla
SpLaN
o 1 |; -
EXAMPLE 2 If fix) = Viand gin) = x + I, find s
@ (oo ) @eN  © (oo (@) (gegh) oall N p et £
kL
Soiution 54 (f e 9)x) = f(g(x))
Compasition Domain D oyl Asgamey oSy § cnai)
(@ (foghn) = figlo) = Vilr) = Vi+ | [=1,00) oo X jbiall dgemas p fog
() (g 0 = gfi) = fix) + 1 = V + | 0. 00) PRy (63 JORNY JEUFEE IS
(© (fefin = fift = Vi = Vi =4 [0, %) [ ot g 3
@ gogp) =gl =g+ Il=(x+ N+ 1=x+2 (=00, 20)
To see why the domain of f = g is [ =1, oo), notice that g(x) = x + | is defined for all real ! {
x but glx) beloags to the domain of fonlyif x + | = 0, thatistosay, whenx 2 <1, B e & @
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Vy,yeU; x<y = f(x)<f(y) rok U e wiga gl 1 f 0
VeyEU; x<y = f(x)<fly) @il deblsioptdlf o

Yx,yelU; x<y = f(x)2f(y) 33l U o padliza pi i f @

VoYU ; x<y = f(x)>f(y) roin U ge bl ailia il f @

(L pmilie o LS 3 in) i ] sl i IS 1Y (L 3 phae) 2 e f il ) Sy

de ja glac) a8 4dl (a5 ey Sl o gaadl gl 2 Blad (5 saal) sladll Ao aladiind die 3

h(x) = 8x/ (x +8) mg (o 33l e ol () Lpmalailal o () 43Sl (5 ey 56 x Mg

o ST asl Joas 3l Ao jall e 3asl) G G cg(x) = X/4 (o 280 8 Lgtiioat 255 A 3 A L g
.:\Ajmf(x)zx—]_mgﬁd@hﬁw\}cﬁ\;ﬂ\dﬂﬁm\}\M\L’Uﬁuﬂﬁd)\s} ¢aa) 4l

o) Al 1 o152y AL A gl A jal) Jay 55 2 AU e gmal] 1 gall a5 a4
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il
el g J) Aoty 4,0S i Gk e olgll allac) 3 131 Lt S e o o 1 elgl] 248 Ny
* Y] =1[3J=2_X
—’73 glhlx) 4h(t) 4\ x+8) x+8
L 1x—l ifx>4 Ar 2x " 58
flelx))=14 —8>Ic>23>x+8c:>x>8 oYy
0 ifx<4 X+

P Pl g I Jeas @l elgdl 4a8 ol X > 8 8 13 Jdly

el {25 ) 25153

T x+8 x+8

ol g Sl ol 4aS01 s f(glA(x)))=0 o8 Js 3y

0 ifx<8

x-8
r(g(h(xm=l.;;s; =%
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EXERCISES

1-10 Rewrite the expression without using the absolute-value
symbol,

LiS-23 & |n=-2

3. |[¥vS -5 4. 11-2]- 3
S5.jx=2] Hx<2 6 |[x—2| Wx>2
7. [x + 1] 8 |2t~

9. |27+ 1 10. |1 — 2x

11-26 Solve the incguality in terms of intervals and illustrale the

solution set on the real number line

MmAw+7>3 .4-3r>6
B.l-x=2 “ 1+5>5-
B.0=1 X | 16. | +4=1l6
V. (x=Mx=2)>0 B, r*<2r+ 8§

[

daols
o)l

33-40 Solve the
33, x

35. |[x—-4 !
7. s+ 5

39. | 2

noyual

34
36
18
40

1 2 I8 = 14 ? 2 becawme =
t V4 i ) = v/ because 5 0 4
S iz 2.72-2<s0isr -2 = - 2)
i pJ 2000 2 2
I ) 1
tiesti= |
l v+ 1) x {] I X l A l
] |2 -1 20 -1 2( 2 1 4
l 2 1 2r -1 < l| i é
| P ' ARG ) foe
0. Delernune when 2 ) 2 - Vi Y v -
’ ' . -
e - Thu = 2
l. ! - -
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Na+T>F & ¥ i & r Lsre(-2.%) o —
4326 & 322 1€ -3002¢€ (~0c, -8 - —
-0
Bl-r< & <1 & 2 Lsox € |-1,a)
-1 0
Wlshr>b-8r & B34 © r>4w0re(fx) —"I_’
B0<l-2<] & 1€-2<l & 122>002x£(01
1
BI<3r+d4<16 & ~3<3r<1? & ~1<z<dwre(-14] b >
-l 0 ‘

Mie=1)z=2)>0
Case I (both Tacsors e posstive, o their product s positng) 2 -1 >0 & r> |,
mdx-2>0 & r>2wze(2,x)
Case 2. (both factors are negative, s their product is positive) r = 1 <0 & z< L
mdz-2<0 & rcdsoz€(-x1)

Thiss, the solwmion set i (~a0, 1) L (2, 2¢}

https://manara.edu.sy/

Byliall

B2l @ 2Bl @ (z-f24D <D
Cave l' 2 > dand s 2, which s impossible
Caveld z<dand s )
———t————e
Thas, the sobution set s (-2, 4) . '
W't o 2430 » (2 \Tlll»\Tw 0
- -
Caw | 2> y¥and £ < <3 which is imposible
- - -
Cavel < yviad » Vi
. o %A L ——
Thass, the sobution sef s (<8, V3 ) - r 1
- - -
fnoather mothod 2° <3 & Lo vl ¢ vacr<yl
N> o 2020 @ (2-V)(esvB)20
v v
Cae | = '\fnnd/ » w/D, 02 € Wh )
'3 A 3
Case2 e < yiandz < A w026 [«0c «yH
Thas, the solution set is (-6, B V5 ) _— ey
Another method: 22 > 5 o [#1> V% @ > loez< /K

https://manara.edu.sy/
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33. By Property 5 of absolute values, [z| <3 & -3<r<3,s0z¢€(-3,3).

& 8 8 8 8 8 ¥

By Properties 4 and 6 of absolute values. |x] >3 ¢ x < -3orr >3.s0x € (~oc, -3 U [3. ).
lr-4 <1 & l<r-4<1 & 3<zx<bsore(3,5)

jr=6l<0]l & ~01<r-6<0]l © 59<r<6.lsor€(596]1)

24522 © 2456220r245<-2 & 2> -3orx< 7,301 € (-0, ~-Tju[=3.00).
#4123 & x+1230r2+1<-3 & x>20tx < ~4,30r € (~oc, 4] U[2,00).

2 =3 <04 & -04<2x-3<04 & 26<2r<34 & 13<r<1Ts0x€(13,1.7)

pr—2<b & -b6<ir-2<6 © -4<Sr<B © —F<r<P0r€(-23)

https://manara.edu.sy/

P??
Y

Syl

33-39 Find the domain of the function.

35. f(1) = Y2 — 1

39. F(p)=v2 - Jp

x + 4 2x' =5
33. flx)=— . J(X) = mgr——
f -9 / xtx

w5

36. g(t) =3 -1t —y2+1

) u+ 1
37. h(x) = —=—= 38. flu)=
vxt = 5x 1+ 1
u+1
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B, f(x) = (x+4)/(z* = 9) is defined for all z exceptwhen0=2* -9 & 0=(r+3)(r-3) & == -3or3 sothe
domainis {z €R |z # ~3,3} = (=00, -3) U (=3, 3) U(3, 00).

U f(z) = (22" - 5)/(2 + = — 6) is defined forall z exceptwhen 0 =s* + 2 ~6 & 0=(r+3)(z-2) &

2 =~30r2sothedomainis {r € R| 2 # 3,2} = (~0c, ~3) U (~3,2) U(2, x).

3. f(t) = 20— 1 is defined for all real numbess. In fact {/p(t). where p(t) is a polynomial, is defined for all real numbers.
Thus, the domain is &, or (00, 2¢).

3. g(t)=v3-t—y24tisdefinedwhen3 ~t>0 o t<3and24t>0 & > <2 Thus, the domain is
~2<t<30r[-23]

. h(z)=1/yz7 - o7 isdefined whenz* ~ 52 >0 & z(z - 5) > 0. Note that z* — 5 # 0 since that would result in
division by zero. The expression z{x — 5) is posttive if z < D or z > 5. (See Appendix A for methods for solving

inequalities.) Thus, the domain 1 (~o0, 0) U (5, 00).

R f(u) = —E L s defined whenu + 1 £ 0u # ~1jand 1 + —— # 0, Since 1 4+ ——=0 =
14 1 u+1 u+l
u+t 1
uilz—l = l=-u~1 = u=-2thedomainis{u|u# -2 u#-1}=(~o00.-2)U(~2 ~1)U(=1. ).

. I-‘(p):»/2-;7;)1sdeﬁm'dwhcnpz()nnd2—\/ﬁ20 Since2~p20 = 22p = <2 =
0 < p £ 4, the domain 1s [0.4].

14/12/2025 4
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