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2-1
A BRIEF PREVIEW OF CALCULUS:
TANGENT LINES AND THE LENGTH OF A CURVE
Jalsill g Jualiil) (e B ga daal e
eindal) Jsh g Siludaall

Solved Brample

Q1 Estimate the slope of J el Jao yuad 1
y=x*%1 atx

oo (32 aup) 2aaia (e JUEA) JIgudl 102 oS J> 3

o LS ool Y s Saa

( CASIO

SHTURAL-UP.A.M.

[ 2l = 7] Math A
| T—x(xmum
2

IFT
;"C ALPHA MODE SETL %

oo @V od |

AU Ol glasl dl @iy JUS S Jlges O Il 39

x=1lic y dadaagV
x=1,y=(1)2+1=2

(1, 2) Al o oy Lakie e 13 bt )

24 bl A (L 80 LISl i o5 5 cym 3 3 i 6 il B3 - 15

(0,1) Al die Ll (e s

(2,5) 4kl xie cpall (e

Mgpe = 2 = L2700 131 0536 alissiasly Dlaoll Aaiidl ¢ye by 31 WS rall oluasms o585 W

Ax X2—X1
Sy 2\.5::).]9 Sl QU‘J\ Jod=dl 9

(1,2),(25) | (1,2),(L122D) | (1,2),(1.01,2.0201) .| slopeatx =1 | (1,2),(0.99,1.9801) (1,2),(0.9,1.81) (1,2),(0,1)
5-2_ 221-2 20201-2 o -i81_ 1-2_
2-1_ 11-1 101 -1 991-1 09-1 0—1

2

adde 5 2 20all e i) @daldll Jie U Gaedd) ag ) (a1, 2) Adadil) (ge Ly 58 LalS ) Laa3 i) Jsaad) (g
2shax = 13y = x2 + 1 Gl due )
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Q2  Estimate the slope of Jriaial) S p8 2w
y =x*+1 a=2

oo (32 aup) 2aaia (e JUEA) Jlgudl 10 o8 > 3
o S daslod] DYl Sl

([ casio 1

|
NATURAL-L.P.AM.

S ow B Math A

(%241
4

AT mooe seTie 2N
oG oW ,
swe = fm v/ = B -
o] . (- I SN
=2 32 Ya (W) x7 DEC WRHEX 10" BN " OCT

Ol Ga (AN 5 ) e Uy 380 LalS Jrall dad lad J9¥) (ppleaiia cppl gaa aladiadd lSa¥l
X=2 = y=(2)2+1=5 —) (x,y) =(2,5) s« Laie Jual) clua o slhall 4daail)
Ol )

i i Y2~ )1
Second point \ — Second point Moo =

(3,10_‘*3? . (1,2) 2-5

=23
(2.1,5.41) . . (1.9,4.61) 461-5 _

' 1.9—-2
(2.01,5.0401) . (1.99,4.9601) 49601 — 5

_ 199 -2 —

4 a3l e @S Bl dad G jlusll g Cpad) (4 (2,5) Adalil) (e U B LalS A 300 NS G Badl
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Q3  Estimate the slope of

y = x3+2 a=2
o0 (8515 @) 2axia e LA JIgud! o 08 > (3
o LS dalonl) YL b S

e o

r CASIO

NATURAL-U.P.A.IN.

F Md 5 Math A
(ﬁtx Do)

o) Con (A 5 el L 80 LS (ol A clasad 531 (i (ol g a5 SV
x=2 —y=(2)3+2=10 = (x,y) =(2,10) 05 u&dgd\gm%w\w\

m = m =
A X2 — X1 - X2 —Xq

(3,29% (1,3)

Second point o Y2~ )1 Second point Y2 — Y1
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Q4  Estimate the slope of

| CASIO ﬁ
|

NATURAL-UP.A.M.

A

(cus(}i)ﬂx_

Hah
I
F

Graph Limited School Edition

Second poinc‘ Second point

Q5

| CASIO
i
NATURAL-LPAM.

Hath A

ST,
0.25

l
SHIFT

i MOoE SETUP %
% E= e

sooe = fe:
S (W) a7 DEC WHHEX 10° BIN " OCT

e

[._I.I_l"J.‘j_[_l__L_l_lJ__[_l

Second point Second point
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Q6  Estimate the slope of Jriaial S p8 6w

Second point _ Second point

Q7  Estimate the slope of J Aehall Jaa J8 7 ’

f(x) = sin2x, a=0

\

Second point Y Second point
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Length of a Curve (siaiall Jsh jai

Distance between two points a(x,y,) and b (x5 ,y5)

d=+(x2— %)%+ (y2 — y1)?

Solved Example o Jslaa Jlia |

Q1 Estimate the length of the curve on Blarall 8l 8 (gl Job J8 1w
the given interval

y=@x-1?%, 0<x<3
Using n = 1 line segments L) pdadll e g = 1 plad3L
Cpihaill (o Adliall Clia ) 2liss agle
d, = d{(0,1),(3,4)}
dxdadll e opridady oy ddlal) o 68 Gakas

d = (xz — x1)? + (y2 — ¥1)?
d=yB-0)72+4-1)?
d =/(3)% + (3)2

DZS-.

Q2 Estimate the length of the curve on Slaral) 3 dl) (& (gl Joha J8 2
the given interval

y=(x-1?%,50<x<3
Using n = 2 line segments Lol pdadll e = 2 alad3b
leie IS J b 4 ol s D3] 55l s .
b—a 3-0 j‘ (3.4)

Ax = = =1.5
x n 2

b LS Oriainnall Gindalll ¢ gane s () Zlisg 4dde
d, = d{(0,1)1.5,0.25)} + d{(1.5,0.25), (3,4)}

abdll (e dadad JS e opilads p dslial) ) 518 (Gukas

d = /(x2 — x1)% + (y2 — y1)?
dy =+/(1.5—0)2 + (0.25 — 1)2 + /(3 — 1.5)2 + (4 — 0.25)2

d, = /(1.5)2 + (=0.75)2 + /(1.5)2 + (3.75)2
d, ~5.71592
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Solved Bample

Q3 Estimate the length of the curve Slarall 3 58l (2 (gl Joh 8 3w
on the given interval
y=x-1)2%, 0<x<3
Using n = 3 line segments Lafindl adadll e = 3 pladiuly
e JS sk 3 3 il 3 I[0,3] 5l s
3—-0
3 1

dy = d{(0,1), (1,0)} + d{(1,0), 2,1} + d{(21}(3:4)}

d = +/(x2 — x1)% + (2 — ¥1)?
ds=yJ(1-02+(0—-1)2+/2-1)2+(1-0)2+(3—2)%+ (4—1)2
dy = (12 + (-2 +V(D? + (D? + V(D)2 + (3)?

d; = V2 ++v2 ++10 ~5.99070

W o

Q4  Estimate the length of the curve Slaral) 3 58 & Lugll) Joh j8 4

y =sinx for0 < x<m
Using n = 2 line segments daivuall adadl) e = 2 alaaiuly
Leia JS ko 3 58 [0, 77] 5 il

.‘.

b—a m-0 =m .
Ax = = — y=sinx
n 2
|

N 2

d, = a{(0,0,(3.1)} + a{(5.1) w0)}

@‘ww&‘;& Saidadh (yn Adlall o 518 (Galas

d =/ (x2 — x1)% + (¥ y1)?

2

g—o) +(1—0)2+\/(n—%)2+(0—1)2

2

+ (1) + \/(g)z +(1)?2 = zj%+ 1 =~ 3.7242
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IR

Q5  Estimate the length of the curve BUaral) 3 81l & ugll) Joh 48 5

y =sinx for0 < x<m

Using n = 4 line segments il abaidll e = 4 plasiuly

d=/(x;— x1)2 + (¥2 — ¥1)?

L S s 2 3n 5l 5 0, 7] 5 5l oo

&LAS@JY\W\&L&S‘&WMM&\C&@Q}

el (5 Dl 2 0]l (2 (25 o)

el e Aadad JS e idads cpa A8lal) () 8 (ks

d, ~ 3.7901
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Estimate the length of the curve on the BUaral) 3 Al A (uglll Joha )8 G
given interval

y=x*4+1, —-2<x<2
Using n = 4 line segments Laindl adadll e = 4 plad3ul

4

v

as

Estimate the length of the curve on the dlaxal) 3 Al ua cusdl) Job 48 7w
iven interval

Using n = 4 line segments

Leie S s i 58 [0, 77] 5 5l
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Q8  Estimate the length of the curve on the BUarall 3 Al A (uglll Joha )8 B
given interval

y=x
Using n = 2 line segments

Estimate the length of the curve on the given BUanall 3 dl) & Lugll) Job J8% 9(u
interval

y =+Vvx+1, 0<x<3

Using n = 2 line segments Lafinsall ahadll e 1 = 2 aladiuly

P v

24+
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Q10 Estimate the length of the curve on the given BUaral) 3 idl) B Lulll Joh 88 10w
interval

Using n = 2 line segments

Q8  Estimate the length of the curve on the given BUanal) 3 dl) B (uslll Joh ;8 5
interval

y=x*+2, —-1<x<1
Using n = 2 line segments daiind) pdaill e p = 2 pladily

F'S

—

/

0507614804 523 e i)
https://t.me/+vin4wuNV2B83NDAO http://www.youtube.com/@imaths2022

13




2.2
dlgdl pgghn
THE CONCEPT OF LIMIT
1 s
limf(x) =L (Limit of f (x), as x approaches a = L) §J’9
x—-a
Lesi a on x QA8 Ladis f(x) AW dlg 3)39
lim x2 =4 (Limit of x?, as x approaches 2 = 4)
g
4t 2 0a x @ AS Ladie xZ Ll

lim f(x) =L (Limitof f (xw x approaches a from right = L)
x—a

L st Cadl g cama o x o Ll f (%) DI kg
lim f(x) =L (Limit (x), as x approaches a from left = L)
x—a

L s Jad) dgr 0o @ o x QAR Ladie f(x) DI dlgs

A limjt exists if and only if both corresponding one-sided limits exisg&% are equal.

Thigh i, ,D>§f

lim f(x) = L, for some number L, if and only if lim f(x)= lim f(x)=L.

X—> X—a x—at

A guatia el g Gaadl) Ca Algil) (ha IS (S O g Adati e Ad1a Ailgs A 4D ay Vg

T g0 S Gk

ALl (ay gl
Direct substitution &‘; graphically

— 1 fb>§ I L ]
. . 0 o 13
. . 5gad dlatia ﬂy
o s .53 50 Aulgl 593 50 dulgl Pt
[

b S Aglgal)

) Jas

more wo:k R gélglq-'-‘lh

Lo Jelal)

Factoring
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ddadi nie Ad)a dad Aoy SN Lide %stu@@muuyfmwg
oo
)
Al Ay 8 LS

1 2

f=-1 \

AU sl B 558 3909 Ja B
Aalal) B dlaligie Al dagal)

el dgall

Ji £00) i £

lirr% f(x) = does not exiat
X—
3388 Jga g die Algd aa gt Y i) Y

Jim_ f(x) =1 Jim_ f) =1 Jim_ fQo) = lim, f(x)

SO0 =1

Cradll (e Al Y 33 5 9 Algdl)
O gladia el
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Q)3 alg Jag) (3 b
e 2

il
graphically

S—
| L e 1
3sad ¥ 3348
Basa e Ll Bagaga Aglgl LlgdanY
l l l
l lim f(x) = lim f(x) l lim f(x) = lim_ f(x) l lim f(x) # lim f(x)
x-a~ x—-at \)9 x-a~ x—-at x-a~ x—at
b\

.-°>§

Solved example Jelaa Jia, -
‘oo

Q1  Use the graph to answer the questions. Al e LY B an ) o el 1w

1) f(=2)=0 ,f(0)=2 i g cisdangy
2) f(2) = undefied 358235355

3) lim f(x) =4 oF 3

4) lirgl+ fx) =4
X—
Shel) pa Algal) (g glead Cpanll (a Al
5) lim f(x) = 4
X—

7

1) f(-1) = ,f(0)=- ,f(1) ="
2) lim f(x) =

3) lim f(x) =

| N
4) lim f(x) = 2
9

5) lim f(x) =

° 0507614804 523 e i)
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Q3  use the graph to answer the questions.

1) lim f(0) =

2) lim f(x) =
3) lim f(x) =

4) lim f(x) =

5) 1im f(%) = cgoerren

6) lim ()=

Q4  use the graph to answer the questions.

1) lim f(x) =
2) lim f(x) =

3) lim f(x) =

4) lim f(x) =

Q5  use the graph to answer the questions.

D lim £ =

2) lim, f(x) =
3) lim f(x) =

4) lim f(x) =

0507614804 523 e i)
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Q6  use the graph to answer the questions.
D) lim f(x) =
2) lim f(x) =
x—0~

3) lim f(x) =

4) lim f(x) =

5) lir6n_ f(x) =
6) lim f(x) =
7) lin61 fx) =
Q7  Use the graph to determine.

S0 =

A) =2

B) 0

0 1

D) does not exist

Q8  Usethe g}‘@h to determine.

A) -2

B) 0

) 1

D) does not exist

0507614804 523 e i)
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Q9  Use the graph to determine.

AT =

A) -1
B) 2

C) 3

D) does not exist

‘ Q10 Use the graph to determine. 10w|

i, F) =

A1
B) —4

C) 0

D) does not exist

Q11 Use the graphdo determine. 11u«’
S =

A) -2

0507614804 523 e i)
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Q12 Use the graph to determine.

Q13 Use the graph to determine.

‘ Q14 Use the gra_ph to determine. 14u~|

A) -2

B) 2

C) 0

D) does not exist

0507614804 523 e i)
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Q15 Use the graph to determine. i

CYER

A) 2

B) 3

C) 5

D) does not exist

waibasll pas dglasy ds Ol ey
Sketch a graph of a function with a given properties

Q1  Sketch a graph of a function with 4dul) pailadl) @85 Al g ADal Gy as)) 1o
the given properties.
daa o S il pling bats daivue Jasha 5l cilinia oy (el Ga JAY (add (e Akl Sila gas )l Calins o8
Ciblasall

f(=1)=2,f(0)=-1,f(1) =3 and !il()lllf(x) does not exist

0507614804 523 e i)
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Q2  Sketch a graph of a function with the 4l pailadl) (@85 Al g Alal) hadaw)) 20
iven properties.

f(x)=1for—-2<x<1, )!il}}_f(x)=3

Q3  Sketch a graph of a function with the LY Gailadl) giad Ay ) gl ga,) 3o
given properties. .

fO =1, limf(x)=2 and lim f(x) =3

0507614804 523 e i)
https://t.me/+vin4wuNV2B83NDAO http://www.youtube.com/@imaths2022

22




Q4  Sketch a graph of a function with the LUl Qaibadl) (385 Al g Al Gl as)
i properties.

lxilr.}f(x) =-2 ,f(0)=1,f(2)=3 and Lil;gf(x) = does not exist

Q5  Sketch a graph of a function with the 4l paibadl) (g8ag Al g Al Gl ae)
' properties.

f(=1)=0,f0)=0 ,J}irp_f(x) =1 and )!irlr;rf(x) =1

0507614804 523 e i)
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1.3
Gblgdl Clus
COMPUTATION OF LIMITS

For any constant € and any real number a, lim f(x) = ¢
X—a

1Al Al s il Liles A5 A1l

7
o

For any real number ¢
0%
) :
limx = a.

r—da

THEOREM 3.1 s

Suppose that lim f(x) and lim g(x) both exist and let ¢ be any constant. The
X—da X—a

following then apply:

(1) lim[c- f(x)] =c- lim f(x),

X—a X—a
(11) liml_/'(.\'}\gg(.\’)l = lim f(x) £ lim g(x),
X—a X—a X—a
oo

(i) hm[f(x)-gx)] = [Ill]] A/(A\')] [lll]l glx )] and
X—a

X—a X—da

fe _ fim f®

(iv) lim = — if lim g(x) #0).
x—a g(x) lim g(.\')( x—a' 3 )

X—da
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ddadi aie dglgdl aay
4 slaall el (o gri g Aglad) AY) andin adxie (g LA Jlgad) S1Y) - 0

¥ i) &l apad s Al g 53 Ay a5 (S ) 5uV5HS 130 - oLl
Randial) 48y )l Jal Ralia s il Al 0 5 (pa s Ll 8l g 228 Tl S
Auliall 44 Hall alasiuly Jaldl daglie 5 0l Al )3 &3 ey OV jpen A L u@—&%ﬁfemﬂ@. &

l ddati aie Ay Algs ) b

L

gl ag sl

Direct %b;tltution

rb) —

— oo,;B'?sam Yl B AVl

J

ol el I G (0 o g Jpoall ok
Finding a Limit by Factoring Cad) (e oy gieen]

Sl 2y gl
rilol! asgasdl JI Vgl Ll dolgd! sl

Solved example Jslaa Jlia ¢ >
1o

o .

Q1 Evaluate dosd >l

lim(3x2 — 5x + 4)
x—>2
3(2)2-5R2)+4=6

Q2  Evaluate

Q3 Evaluate -~ 3

el
*°>39 0507614804 5355 Juas Jiu)
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(A il (B LS g2 ity i se) i i 3 argall g Ul § 0
Solved example

Q4  Evaluate

S Jhazs bl jasgaill Jl

p X =4 _22-4 0

sex — 2 2-2 0
2 aaad) Gy e Ao ad LSRN A (e J gl g el padind
X 1.9 1.99 1.999 2 2.001 2.01 2.1
£(x) 3.9 3.99 3.999 4.001 | 4.01 4.1
> <
g‘f(x)=44&1\&9)&2\1\&\@50&)@\@3%‘(}5x=2JM\Cprﬂ\LASM\BAﬁJJA@J\QA
o

x4

lim——=4

-2 X —“2' ) -y )

(o LaS LA dny dasd g Adadil) (S8 dasd oy galy o 985 Cuaay ANY) aladiud) g
( CASIO cAsIO

NATURAL-U.P.AM. NATURAL-U.P.AM.

i Math & @ Math &

M M
1,992 —d Z.01Z-4
1.55-= | E.01-Z

3.99 \. 4.01

Solved example Jolaa e

Q5 Evaluate doud u>gl 5w

e o ilaall yasgaidly Joxl

1 aaad) Cpagy Sl (Ao ad JLIA) YA (e Jgaally (g gadl) aadiid

0.9 0.99 0.999 1 1.001 1.01 1.1

X
f(x)
V4 — <
O @ X)) = -+ 2 G il Al dad b laad) Gy Ol (e x = 1 23 e Ly ) LalS AS) BadU Jgaadl (e
. x2 -1
lm—:...
»-21 — x
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dde

— &l Je A
0 ol 2929 o

Solved example Jelaa Jla

Q6 Evaluate

x2—-5 22_-5 1

l- = =
e x—2 2-2 0

8asa s« s£does not exist

Evaluate

Q8 Evaluate
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.0 o e s
A i) () lali o (e Jguanl) sio L8 Ala

4581 xic A1 Aulgs A 3k

Find limit at a given point

Direct Substitution
0

0
ALl e glan }

Need more work

[ el ay gacl }

&
f>§'>

l : M@‘,;ﬁiﬁj l dejial) Jsa) | [ cataal) o ciladial) ..\.\;3.\’ G ally c pual Jalgall uJ‘ NRR
- conjugate

Finding a L|m|t by Factoring

4 s &y.usdﬂ‘} uuoﬂ"
& jidal) Jalad) l A5NE) £a gasd) l e B

Jal ead) () ‘_s.\s;..s\
Finding a Limit by Factoring

0 el
Pl il (0 alill L] ] Ll Al s Basall o oan i sl sic
£ -}

Remember

Jaa B

Example

O O @A
difference between -y =(x+y)(x-—y) >\;9 x?*-9)=(x+3)(x—-13)
two squares X 4 x2-25)=(x+5((x-5)

)

Orsa O (3R
difference between (2 =y*) = (x— (2 +xy +y?) (2 —8)=(x—2)(x* +2x+4)
two cubes (B-1)=@x-D(*+x+1)

Cposa £ gana >\; (x3+27)=(x+3)(x* —3x+9)
sum of two cubes *°>3gc3 +y) =+ —xy+y?) | (x*+64)=(x+4)(x*>—4x+16)

0507614804 523 e i)
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alaal) Jad alad) ¢ gilal) ax* +bx+c=0
Ly 1) x2—3x—#0'=0
Quadratic formula b + Vb2 — 4ac
X = ——— a=1,b=-3,c=-10

2a x=-2, x=5

TTHTUR,

Mode 5,3 AV alaiiul ) Jalaill alasind @<ayU
| i " xt+2x-15=0

a=1, b=2, c=-15
X a8V slludl ey €9 b 5 @B VL JRg

x=-5, x=3

I aga
i) i) alia pud gz Juladl) AUS die g el pi> Ao Slasi g £ 1 gobaw ¥ a2 dalaa S Jla Ay
x d Salaa
Jlia
3x2—-5x—-2=0
a=3,b=-5,c=-2

xX=2, x= 3

3x2-5x—-2=0CBx+1)(x—2)

Solved example Jelaa Jla

Q1  Evaluate 1o

o x* - 4
lim———
-2 X — 2
x#2)(x+2
:lim(/)(' ) limx+2)=2+2=4
x/z x—2

x—2

Q2  Evaluate

Q3  Evaluate

0507614804 523 e i)
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Q4

Q5

Q6

Q7

Q8

Evaluate

Evaluate

. x* —16
;—133x — 12

Evaluate

Evaluate

0507614804 535 s iy
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Q9 Evaluate

Q10 Evaluate

Solved example Jolaa Jlia
Q11 Evaluate 11

(x
m

Q12 Evaluate

Q13 Evaluate

0507614804 535 s iy
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Q14 Evaluate

Solved example
Q15 Evaluate

3x2+2x—5

x—>1 1
3x2+2x—5 3x+5)(x <1
=li1( xz(l/)—llm(3x+5)—3(1)+5—8

| Q16 Evaluate i

. 2x*—5x+2
lim
x—2 x—2

Q17 Evaluate

0507614804 535 s iy
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Q18 Evaluate

5x2 —3x—2
o x2+2x—3

Q19 Evaluate

Q20 Evaluate - 20

(x-3)?%-1 B

li _
o 2x2—_3x—2

Q21 Evaluate

0507614804 523 e i)
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Solved example

Q22 Evaluate

- x3-64
lim—

-4 X—4
(x—4)(x* + 4x + 16)

x—4

= 1ing(x2 +4x+16) = (4)> +4(4) + 16 = 48
X—

Q23 Evaluate ’

. x> —64
X —16

Q24 Evaluate

25 Evaluate

0507614804 535 s iy
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Q26 Evaluate

’ -1
X2 f2x—3

Q27 Evaluate

Q28 Evaluate

Q29 Evaluate oS B DY S

x-0 xX* + Xx

0507614804 523 e i)
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Q30 Evaluate

Q31 Evaluate >~

e’* —e*—6
ex—3

lim

Q32 Evaluate _——l >l 320

~

I (xZ _ 4_)10 B
2 (2 —4dx+4)5

Q32 Evaluate >l 3204

. x?2-1
0 2x2 + 1

0507614804 523 e i)
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Find value of n

-

Q34 if ' S8 1) 34u~\

X+ kx+1
lim———— Existss 5
x—2 x—2 o
Find value of k k dad 22

- RN 35u~|

x—3
Find value of a a dad a3

lim

- o513 360 |

what is the value.of a?

0507614804 523 e i)
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Q37 if O 37u~’

_ax*+bx+6
lim =
x—2 x—2

Find value of a and b

Sl (el 3 aladiady G sail) Jilus

Q1 If

limf(x) =2 and limg(x) = —3,lim h(x) =0

xX—a x—a x—a
Determine the limit, if possible.

1) lim(2f (x) ~ 3g(x)]

2) lim(3f(x)g (x)]

2
3) lim [f (x)]

x—a gx)

. 2f(x)h(x)
lim

4)

0507614804 523 e i)
https://t.me/+vin4wuNV2B83NDAO http://www.youtube.com/@imaths2022

38




Q2 If

limf(x) =4 and limg(x) = -5
x—3 x—-3
Determine the limit, if possible. GSal ¢ Al cillgdl) Gha JS 22 )
1) lim[2f(x) — g ()]

2) lim[3f(x) — 4]

3) gci_r)r?}[Zf(x)g(x) —3x%2+ 7]

[
Y I @

5) lim -

6) lim[,/7Cx) — g%(x) + 8]

Q3 If

limf(x)=2and limg(x) =-3
x—0 x—0
Find

Jim L&) — 9
im

0 g0 +7

0507614804 523 e i)
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1
lim —/——=
V3 X2+ g(x)

1
5

lim g(x)

xX—>V3

Find
1) Lig(}p(p(p(p((x))))

2) limp(3 + 2p(x — p(x)))

0507614804 523 e i)
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Q6 If

2_
limf(x) = 4 lim (u f(x) + Zg(x)> =30
x—3 x—3 x—3
Find
limg(x)
x—3

293 (s 9ad g8 il
Evaluating the Limit of an nth Root of a Polynomial

b

Suppose that lim f(x) = L and n is any positive integer. Then,
X

X—a

lim {/ f(x) = #/lim f(x) = \T
X—d

V x—a

where for n even, we must assume that L. > 0.

Q1  Evaluate

Q2  Evaluate

Q3  Evaluate
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) 8 e Gl
Finding a Limit by Rationalizing
Use conjugate
ol @8 e aliall 5 Jasad) o i aliall (& 3l (e alaill S
Remember SYS

That to rationalize the denominator or (e dS @y a g8 sl gl alall (8 H3al) e Galaill
numerator we need to multiply it by its ol 81 e aliall g Lol
conjugate

the conjugate of (Vx—a) is (Vx +a) &

Solved example Jslaa Jlia

g

Q1  Evaluate

(VX + 2) L3 G e Tl o pumi 2 sl

VX —2 Vx+2

lim

=4 X—4 \x+2

x7/4 1

lim

x—>4x7/2}'\/§+2

. 1 1 1 1
={igh = = = —
x~4\x+2 J4+2 2+2 4

Q2  Evaluate

. Vx—+3
lim——

x~3 x—3

0507614804 523 e i)
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Q3  Evaluate

Q4 Evaluate daf 2ag) 4
o Vx+1-2
lim——

x—3 x—3

Q5 Evaluate

0507614804 523 e i)
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Q6  Evaluate

Q7 Evaluaie daf 2ag) 7 |

. x—1

lim

-1y10 —x—3

Q8 Evaluate

0507614804 523 e i)
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Q9 Evaluate

Q10 Evaluate Aad aa ) 10u«|

4 —-+V7x—-5

i
1m X2 _9

Q11 Evaluate
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Q12 Evaluate

Q13 Evaluate

Q14 Evaluate

o x*+x-6
lim

x~23 —\/13 — 2x

0507614804 523 e i)
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Q15 Evaluate

Q16 Evaluate

. x* +x
lim

-2 3 —x* 4 2x2

0507614804 523 e i)
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(sl jdal) (38 s Q) LSVl (il jdad) (o giad Al Jilal) A
VaZ = Yx iy + 3\/yz) $ (Vx—3fy) o @ e
U = x Wiy u = Vx o) A b beS Alall Taptil (g ga) aladin )

Q17 Evaluate

w3 = x ey u = Vx o w2

Q18 Evaluate

= x ey u =31+ 2x O o2
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Q19 Evaluate R V- JN 19u~’|

Q20 Evaluate

Q21 Evaluate
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Q22 Evaluate

. Vax+9—- 3
lim —

x-0 X

1

what is the value of a? a 4ad aa gl

what is the value of @ and b?

0507614804 523 e i)
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25mSY) S
Simplify Fractions
Remember AX
To add and subtract fractions we use 400 Bac Al addied gl 7 sk g pay e
ad + cb

a+C
b — d bd

Solved example

Q1  Evaluate

= lim ———— = 1i

2 2x(x—2) 22 2x(x~2)
Ly 11
a8 2x . 202) 4

Q2  Evaluate

L
3

Q3 Evaluate

0507614804 523 e i)
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Q4  Evaluate

Q5  Evaluate

Q6  Evaluate
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Q7  Evaluate

Q8 Evaluate

Q9 Evaluate
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Q10 Evaluate

Q11 Evaluate

Q12 Evaluate

0507614804 523 e i)
https://t.me/+vin4wuNV2B83NDAO http://www.youtube.com/@imaths2022

54




what is the value of a?

what is the value of a and b ?

0507614804 523 e i)
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Jallaalf Aol
Absolute value

Remember AX
We need to rewrite function without Alall oy jat Bale ) any Adllaal) Al pe Jaladll ie
absolute value notation b LS Adllaal) dagdll (o alaill
Every time we must put the sign of the x X Jalaa B L) (il audad daad) ey o Ladla
coefficient on the right side on the number
line

f(x) = x|

—X, x<0
X, x>0

f@) = Izl = {

f(x) = |ax — bl

—(ax —b),
f(x) =lax —b| =

Example 1
f&x) = |x -2

0507614804 523 e i)
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Crrad) e Atluall LAY i 18 Al xr Jalaa L1 U JUal) B
Example 2
f(x) =13 —x|
(3 —x), x<3
—-3—-x) , x>3

f@) =13 - = |

3—x -3 —-x)

Q1  Evaluate

—(x=2),
x —

fe) = x - 2| =

I x—2
xlgl+ (x — 2) -
I x—2 £ 1 x—2
B —(x—2) T ozt (x—2)
. Xx—2 ,
lim does not exist 29> 2 &
x-2 |x — 2|

Q2  Evaluate

Q3  Evaluate

0507614804 523 e i)
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Q4  Evaluate

o 2x— |x|
lim

x-0 |3x| — 2x

Q5  Evaluate

Q6  Evaluate

Q7  Evaluate

0507614804 523 e i)
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Q8  Evaluate

Q9 Evaluate

Q10 Evaluate

I 5—[x—4]
%59 |10 — x| — 1

Q11 Evaluate
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Q12 Evaluate

Q13 Evaluate dad an g 130..\

Q15 Let

. x2—k
lim
x—b x—k

= lim(|x| + 5)
x-1

Find k

Rem@&mber

Q16 Evaluate

0507614804 523 e i)
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daiiall J) gall
Piecewise functions

A LS BB e JIS) Ll (098 Al g dmdiiall J)gal) B
A3 A3l Ao alagy) osllaall daad) oS 131 glacad) JLLa)
P vagd a2l s gl g) JBI IS 3B Y g) AdlSa daad

h(x) s a 2 e oS QS g(x)

n osélu-ﬂl

Find

Solved example Jslaa Jlia

Q2 Let OGS 30m

lim x2+1=(-1)2+1=2 lim —3x—1=-3(-1)—-1=2
x—-—1" x—>—1%

A fO= lim, G =2
i 0 =2

x2+2cosx+1, x<0

-]

e*—4 x>0

lim £ (x)

0507614804 523 e i)
https://t.me/+vin4wuNV2B83NDAO http://www.youtube.com/@imaths2022

61




2x2+x x < -1
fx) = v3—x , -1<x<1
2x+1 , x>1
lim f(x)

x--1

0507614804 523 e i)
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x _{3x+1,x¢2
“lsinx, x=2

lim(f (x) + g(x))

S o S

_(logx+4, x=1 _ x-1
f(x)_{Sx—l, x<1 @ 9IX =13

Find lim(f(x) + g(x))
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x2 -9
f(x) = x—3 ' xX<3
2x+ b, x=3
Find the value of b such that

lim f(x) exists
x-3

O 110

(x*+a,x<-1 : ¥
f(x)_{Zx—b, x> -1 and  lim f(x) =2

Find a and b

Q12 Let 1204

log,x, 0<x<8
f(x):{ P ¥ and lingf(x) 335> 90 eXiSt
X—

Find a
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sin x 1

tanx =
tan x

COsS X

sinx + cos?x=1 tan’x + 1 = sec?x cot?x+ 1 =csc?x

] T T T
sin x cos(i —X) tanx = cot(E —X) = csc(i —X)

3 . T T
s1n(2 X) an(2 x) sec(2 x)

sin(mr — x) = sinx sin(mr + x) = —sinx

cos(mr—x) = —cosx cos(m + x) = cosx

sin2x = 2sinxcosx

cos 2x = cos? x — sin? x cos2x =1 — 2sin?x cos2x =2cos’x—1

cos(—x) = cos x sin(—x) = —sinx tan(—x) = —tan x
Even function 439 43 Odd function 4338 41 Odd function 4338 41

THEC
For any real number a, we have

(i) lim sinx = sina, (v) lim sin lx =sin"'a, for—1 <a < 1,

X—a X—a

(i1) lim cosx = cosa. (vi) lim cos™

X-q

lx =cos la,for—1<a <1,

X—q

(ii1) lim e¢* = ¢“ and (vii) limtan~' x = tan~! @, for —00 < @ < 00 and

X—d X—>a

(iv) limInx =Ina, fora > 0. (viii) if pisa polynomial and lim f(x)=1L,

x—pla)

X—>a

then lim f(p(x)) = L.

X—a
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) X
lim—
x-0 SIn X

. X . sinx
=1, lim =1, lim =1
x-0tanx x-0tanx

tan ax a

. sinax «
lim =

— lim
x-0 bx ’

a
b x-0 bx b

Q1 Evaluate dadaagl 1w

lim cos~1(x?) =
x—0

AVb 9o
Radian a9 (de AV 2o dasHe

Q2  Evaluate 7 Ld ) 20

VL 9o
Radian o9 (e AV 2o dasHe

Q3  Evaluate

AVb yoge
Radian a9 (As UYI a0 dlasdHe
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Q4  Evaluate

Q5  Evaluate

sin 5x
im
x-0 tan 2x

. tan 3x
lim
x-0 -, 5x

Q8  Evaluate

lim(x cot x)
x—0

Q9 Evaluate

lim(x? csc? x)
x—0
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Q10 Evaluate

Q11 Evaluate

Q12 Evaluate

xe*

m( )

1
x-0 tan x

Q13 Evaluate
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Q14 Evaluate

Q15 Evaluate

Q16 Evaluate

. cosx—1
lim——
x-~0 xsinx

Q17 Evaluate

. xSsinx
Iim——
x~01— cos x
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Q18 Evaluate T Ladag 180

1 — sec?2x

lim >
x—0 X

Q19 Evaluate

iergl tan(x) — sec(x)

Q20 Evaluate
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Q21 Evaluate

R

Q22 Evaliate

Q23 Evaluate > dad an g 23u-’|

T 3x? B
o\ 1 "coszx/) =
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Q24 Evaluate

Q25 Given that o513 25w

evaluate dad aa g

Q26 Evaluate

. 1—-—tanx
lim — =
x_% Sinx —cos x
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Q27 Evaluate

Q28 Evaluatg |

li x
im——
x~0 3secx — 3

Q29 Evaludte dad 22 ) 290-“"

0 + Ocos 0
im———
6-0 sin 0 cos 0

Q30 Evaluate
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Q31 Find value of k if

Q32 Find value of k if

. x2-9  sin6kx
lim—=lim——— =
x--3 x+3 x—0 5x

B_uhadd) 4y las

RE

| (Squeeze Theorem)
Suppose that
f(x) < g(x) < h(x)
for all x in some interval (c, d), except possibly at the point @ € (¢, d) and that

lim f(x) = limh(x) =L,

X—>a X—d

for some number L. Then, it follows that

lim ¢(x) = L, also.

X—da

Q1  Determine the value of

1
lim [xz cos (—)] .
x—0 X
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Q2  Determine the value of Gaag o) dad a2yl 20

Q3  Prove that

Q4  Determine the value of (if exist) (wang O) 4 2290 40w

1
lim(2 + x)sin (—)
x—0 X
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Q5  Prove that

lim [xz sec (—)]
x—0 X

Q6  Suppose that
If(x)| <4

Prove that limx?f(x) =0
x-0

Q7  Use squeeze theorem to prove that
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o851 9

xX2-1Dx*+1) < (x—-1f(x) < (x* +2x—3)Wherex =1 ,[-3,3]

lim £ (x)
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o813 100«

(16 S (- SVE-2, x%4

lim f (x)

O8I 110w

lg(x) + 4| < 2(3 —x)* istrue for all value of x

lim g(x)
x—-3

S
—a<x<a ° |x|<agsihy
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120

lg(x) +4| <2(2—x)

)

lim g(x)

x—2

130

(sinx +2x) < x f(x) < x* +3x

)

lim f(x)

x—0
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A3l 9 Juasyl
CONTINUITY AND ITS CONSEQUENCES
For a function f defined on an open interval dladil (S gi d>gian B8 (e ddyanll f Al

containing x = a, we say that f O8 13 duaie 0SS x = a
is continuous at a when
lim f(x) = f(a)

Otherwise, f is said to be discontinuous at Sis datio pd AW 9SS o Al I 3aseiy o 1319
x = a X = a.

For f to be continuous at x = a, the duwlyd G dadl wis A1 Juall Eoed dole 8y guan

definition says that AJWI M o g il

i) f(a) defined 4 a4\
i) lim f(x) exist 829 9 4l
xX—a

i) lim f(x) = f(@) W dles o b Aal) dad
X—a

Function 44 Continuity at x = a s Juai) Explain sdil)

F

/ § discontinuous duais pe 4 g e AN
: \ f \ hole 5.xs f(a) notdefined
/ removzhle 4 L6

discontinuous dlais & f(a) defined 4 o 1)
jump AW 5343 839290 _p& dlgill
not removable JHMW L A&
lim f(x) does n.ot exist
x—-a

discontinuous duaie a¢ f(a) defined as 1
hole 8g=xd gcm; f(x) exists s> g0 3

A2 e (55 Y AN Aad
lim f(x) # f(a)
xX—a

f(a) defined % s Q1)

discontinuous duaie ps )
83 52 ga e Al

blow up Y Jlaisl lim f(x) does notexist
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A&l J) gl Jlae Laas

a1
Function

Jiaal)
Domain

<la gaad)
Polynomial

p(x) = a,x"+a,_1x" 1+ a,

All real numbers (—oo, )

PR
" fx)

Rational y="—"Z
g(x)

gx) =0

y=+fx)

293l

fx)=0

Radical -
y=Vfx)

{n ($2%) odd , all real number

f(x)=0

n (@;J’) even

y =sinx
"..:.!:- “
Trigonometry ' &

- -1
y=tan "x

All real numbers (—oo, )

y =tanx

nmw
X # 7,11 =+1,3,5..

o 5S2all

Invers

y=sin"lx

y=cos 1x

-1<x<1

AN

r

Exponential y=e

All real nétmbers (—o0, o)

dpay & 5
Logarithmic

y = In|f(x)]

f(x)>0

If f is continuous at every point on an open
interval (a, b), we say that f is
continuous on (a, b).

we say that f is continuous on the °
closed interval [a, b], if f is continuous on the
open interval (a, b) and

A ClS 13 (@, b) sl e Alaia £ allall ()5
(@, b) i sidal) 5 5l 3 Lla guen o Alaiaf

A2 S 13 [, b] b e Alaia f A G S
OS5 (@, b) A sidall 5 il 3 Ll aaes e dlaiaf

lim f(x) = f(a), lim f(x) = f(b)

y
A

/N
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Q1

Q2

Q4

Q5

Q6

Determine the interval on which f is
continuous

Determine the interval on which f is
continuous

Determine the interval on which f is
continuous

f(x)

Detertaine the interval on which f is
continuous

Determine the interval on which f is
continuous

Wats f VI s 0955 3 Il su>

aso f Al die 055 G wlA su>

daio f Al e 045 ‘_”;Jl OlAA s>

— Vx+3

aie f Al Ladie 9SS @I Ol su>

aie f Al Ladie 9SS @I Ol su>

fx) = (x— 1)2

0507614804 525 s Jind)

https://t.me/+vin4wuNV2B83NDAO

http://www.youtube.com/@imaths2022
82




Q7 Determine the interval on which f is continuous daio f AN bae 03S3 & c;\juz]l > T
fx) = Vx+2

Q8  Determine the interval on which f is continuous TN f Al baie 065 W wliall sus>

f(x) - sin(1 + e%)

Q9 Determine the intzrval on which f is continuous daio f Al boe 055 Wl OlAall su>

' f(x) = cos(x? —5x + 2)

Q10 Determine the interval on which f is continuous dain f AV Lbase 055 (Wl Ol su>

f(x) =sin"1(x + 2)

Q11 Determine the interval on which f is continuous dais f AW e 065 W Wl su>

f(x) =In(3x — 4)

Q12 Determine the interval on which f is continuous dais f U e 065 Wl Wl su>

f(x) = In(sin x)
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Q13 Determine the interval on which f is ate f Ul ladie 995 @l Ol su> 130
continuous

vx+1+e*

x2 -2

f(x) =

Q14 Determine the interval on which f is dais f AU e 0655 @TE)W‘ > 140w
continuous

Q15 find all intervals of continuity. ate f AU e 0655 @Jl Olia)l su> 15w

Q16 find all intervals of continuity. Ayaio f AW laaie 0985 Jl Al su> 1604

F) =9 — 22 .

Q17 Determine the interval(s) where f(x) Waio f AW ladie 0985 J wlAR) su> 17w
is continuous. )
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a1l Juaiy) Jilse

Q1 Use the given graph to identify all intervals 0SS & oA i Sl ) e saiel
on which the function f is continuous. Wyaio f DI lauss

Q2  Use the given graph to identify all intervals 055 @ Ol dasd JE an )l e dase!
on which the function is continuous. yaso f U1V lais

Q3  Atwhich numbers c is f discontinuous? 0555 @ Wl Aal dasd JE sl e dase!
Which of the discontinuities is removable? yaso f U1 lauis

Q4  Atwhich numbers c is f discontinuous? 0955 (@ Wl was Jal o)l e dasel
Which of the discontinuities is removable? oo f VW s
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Q5 At which numbers c is f discontinuous? 0555 @ Ol asdd JE sl e daiel 5w
Which of the discontinuities is removable? daie f VIl s

Adail) ol vie A Aad (g glud Y S0y e e 83 53 0 gl (51 B gnd (5 s mna ) IS 130 AU JlE L) A S5

Find the value(s) of x where the function Jlat) adads dlall lavie (555 A x 08 Az
has removable discontinuity oy Jaa

Find the value(s) of x where the function Juadil ddass Allall laxie o< Al x @8 Ay
has removable discontinuity a3 Jaa

Find the value(s) of x where the Juadil ddads Allall laxie oS Al x @8 Aoy
function has removable discontinuity Ao s
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Sas gl WA 5 Jladi¥) Jalis g Jlai¥) Ja g ik Famy Jilina

Explain why each function fails to be daggl) die b Lee Al JS Jlail p2e s miay I
continuous at the given x-value by @ duai¥l by 5 e adie] e JS1302al)
indicating which of the three conditions il

in Definition 4.1 are not met

For f to be continuous at x = a, the definition says that

i) f(a) defined

)lcl_r)r(ll f(x)exist
lim £(x) = ()
X

f(x)=x_1atx=

1
fx) = sin; atx =0
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i lelas e o_jmia) aabained (o301 Jabaall 5 aliall il s 3 &3 Gl Jlmis) dpail) A1al Waie ()5S 3l il apsasl
)50 JE Jladt) saie o o< Jaual)
Find all discontinuities and determine Juadil ddass Allall laxie oS Al x 08 drgl 20
which are removable. Al > Jaa

Find all discontinuities and determine Jlati) adads dlall lavie (55 A x 08 Ayl 3w
which are removable. a5 Jaa

Find all discontinuities and determine Juati) ddass Alall laxie (58 A x 08 drgl 4
which are removable. Ay Jas

f(x) = xcotx

Find all discontinuities and determine Juadil dlads dllall laxie oS Al x 08 d>gl S
which aré.removable. Al Jae
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x—3
(a) Find all values of x at which f is not Adaie yef Al ladie 88 Al x ad ases 22 ) (i
continuous. A JWE Jladi¥) ladie ¢ oS a8l 338 (e () 22 (@
(b) Determine which value in (a) is a removable Aaiaf(x) DAl Jand 5 dass gall Al 22 ) (0
discontinuity. ) asill ganl
(c) Expand f(x) to make it continuous '
anywhere.

x2—4
x2+3x—10

fx) =

(a) Find all values of x at which f is not Uaia yof Al bxie 55885 Al x o ases 2asl (|
continuous. A Q8 Jiadi¥) ladie & oS 2l 338 (e () 22 (@

(b) Determine which value in (a) is a removable Aaief (o) Dol Jaas Al g dass gl Al 22 ) (<
discontinuity. ) asill aseal

(c) Expand f(x) to make it continuous '
anywhere.
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(a) Find all values of x at which f is not Aol pef Al bixie &8 Al x ol aes 22 ) (i
continuous. A JE Jladi¥) ladie & oS bl 338 (e ) 23 (@

(b) Determine which value in (a) is a removable Aaiaf(x) DAl Jasd Al 5 dass gal) Al 22 ) (0
discontinuity. ) asill ganl

(c) Expand f(x) to make it continuous '
anywhere.

x2+x

o T+

(a) Find all values of x.atéwvhich f is not Uaia yef Al baie 5588 Al x ad s 2asl (|
continuous. AU JE Jladi¥) ladie & oS a8l 338 (e () 22 (@

(b) Determine wirich value in (a) is a removable el Aaiaf () A Jaad Al 5 dass gall Al a5l (0
discontinuity. adll

(c) Expand f(x) to make it continuous
anywhere.
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Juay) ale 13) J ggaall b dlayl

Determine the values of a that make
the function f(x) continuousatx =1

Q1

Determine the values of m that make the
functiop f(x) continuous on (—oo, )

Q2

fx) =

Determine the values of n that make
the function f{x) continuousatx = 0

Q3

Lie dhainf(x) EUUJlMG’M aﬁé.\?y 1o
x=1

S Waiof (x) V1NN Jazs 31 m o8 dzgl 20

9 — x2
mx + 2

s al.plof(x) AW Jaxs G\N n N'.é d>9l 3w
x=0

0507614804 525 s Jind)

https://t.me/+vin4wuNV2B83NDAO

http://www.youtube.com/@imaths2022

91




Determine the values of m and n that Aaiof (x) DI Jazx3 W m 91 ed dgl 4w
make the function f(x) continuous at x=0xs
x=0

Determine the values of a and b that dlaief (x) W Jaxi W b 5 @ pad dzgl S

make the function f(x) continuous at x=0xs
x=0
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Q6  Determine the values of a and b that baiaf (x) AW Jax3 A b 5 a pad d>gl 604
make the function g(x) continuous i

sinx

, x<0
X

9(x) = a—bx 7, 0<x<1
arctan x, x=>1

Deterniine the values of a and b that baiaf (x) A Jaxs3 M b 5 a pd drgl T4
make the function f(x) continuous i

a(tan"'x + 2), x <0 Y
fx)=<2e*+1 , 0<x<3
In(x — 2) + x?, x>3
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Q8  Determine the values of a and b that baiaf (x) AW Jax3 A b 5 a pd d>gl 8o
make the function f(x) continuous i

Q9  Determine the values of k that make s daiaf(x) DIl JasS A Kk 08 d>gl 9
the function f(x) continuousatx =0 x=0

sinx

fx) = 2—V4+x
k
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Q10 Determine the values of a and b that Ao f (x) W a3 I b 5 a pad syl 1004
make the function f(x) continuous at ' x =3 %
x=3

Q11 Determine the values of a that make Lie dbaiof (x) DIl Jazxd W a u>gl 110
the function f(x) continuousatx =1 x=1

V3x —1—+2x

a
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Q14 let h(x) is continuous at x = 2 ua = 2 die Alaia f(x) A oS 14
where h(2) = —9 fi wy h(2) =-9

Q15 If f(x)continuous and lirgl_ f(x) =5 “2“ flx) =5 ddaia fx) Al sl 150
x> X2~
find aa gl

il b ghid g gVl wie Cblgdl
LIMITS INVOLVING INFINITY; ASYMPTOTES.
For any rational number ¢ > 0,

lim —=0
x—+oo xt

Where for the case x - —oo, we assume that t = , where q is odd

A
For a polynomial of degree n = 0, p,(x) = a,x" + a,_1x" '+ .-+ ap, we have

lim pa(x) = 0, ra, >0
e PP = g, ifa, <0’

. ax™
lim—=0
x—oo bx™
. s
lim — =
x—o00 bx™

0507614804 523 e i)
https://t.me/+vin4wuNV2B83NDAO http://www.youtube.com/@imaths2022

96




Q1  Evaluate the limit if it exists cag O Al 2 y) 5

. x> +3x-2
sow3x2 +4x—1

Q2  Evaluate the limit if it exists = cag O gl 1) 5 ’
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Q3  Evaluate the limit if it exists Gaag o) Al 22l 5

Q4  Evaluate the limit if it exists G g ¢ Al 22 g) 4u~\

i 2x _
oo X2 +3x—5

Q5 Evaluate Gaa g ol Algdl) aag) 5w

I x?—3x—2
e dx — 3x2 — 1

Q6  Find the constant m m ClilFaad aa gl G

Q7  Find the constant m m Cull) Aad an ) T

mx3—3x3—2x2—5x+1_
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Find the constant m Py il Al aa ) 8w I

Find the value of the constant a’and n n g a<llliadasg 9w |

i ax" +3x> - 8x+5
e 3x5+3x—1

Q10 Find the constant a a Bl el aa gl 100

Find the constant k ko cull) s aa gl 11

x*(3 + 2kx)
x—lf—nooZ + 5x — 2x3

Find the constant k ko cull) s aa gl 120

3x%(1 + 2kl|x|)
im =9
x—-00 2 + 7x2% — 4x3
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Q13 Find the constant k o Al dad aa ) 130w

. x*(klx| = 1)
llm— =

x-»o0 1 —3x3 2

Q14 Find the constant k fo bl dad an gl 140

xt(lelx] - 1)

lim =5

x>—c0 1 — 2x°

Q15 Evaluate

Q16 Evaluate
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Q17 Evaluate

Q18 Evaluate

Q22 Suppose that the diameter of an animal’s b O g (e ABaa jlad Caal o) (B e 220
pupils is given by f(x) mm, where x is e o pall 3ok Jid x Gus f(x) mm e
the intensity of light on the pupils. d3aal)
Find the diameter of the pupils with ¢ sl 308 () oS5 Ladie A8aalP )18 Cacal aa
a) Minimum light cSay La JB) (i
b) Maximum light By L LS (@
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(88 saly ) Hilosa

Q1 Evaluate

lim+/4x2 — 2x +1 — 2x

X—00

lim x (\/Tﬂ - x)

X—00
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Q4 Evaluate

limy/5x% + 4x +7 —/5x2 + x + 3

X—00

Q5 Evaluate
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LYW s dwSallg dddiall Jlgl dulgs

liminx=—o, limlnx = o,
x-0t x—00

lime* =, lime* =o0,

X—00 X—>—00

"

[

lim_tanx = oo, 11r7rrl+tanx=—00, lim tan x = —0
X2 X-omT X-T

arcceot(r)

T T
lim tan™!'(x) ==, lim tan™!(x) = —=

—1 Ol ]
lim csc™1(x) =0, lim csc™}(x) =0
X—00 X——00

xX—00

T T
lim sec™!(x) ==, lim sec”™!(x) ==
2 x--o 2
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Q1  Evaluate the limit if it exists Gaag o) Algdl 2y 1om

Q2  Evaluate the limit if it exists

lim In(xsinx) =
x—07F

Q3  Evaluate'the limit if it exists Gaa g &) Algdl) aa 3u~|

Q4  Evaluate the limit if it exists Gaag O gl 2y 4w |

1
lim e_(%) =

X—>00
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Q5 Evaluate the limit if it exists Gy ) Ll 32 gl 5w |

Q6  Evaluate the limit if it exists Gang o) Al 22 60

Evaluate the limit if it exists Cdag O Al aa gl 7w

Evaluate the limit if it exists Caag O Al 2l 8w

lim sin (tan"1x) =

X—00
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Q9  Evaluate the limit if it exists Gaag o) Algdd 22yl 9

Q10 Evaluate the limit if it exists cag O Al 2290 100w

lim tan~1(Inx)
x—0%

Q11 Evaluate Gaag o) gl aa gl 11w

limtan1x

X— 00

Q12 Evaluate Gaag o) Algdl) aa gl 120w
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Q13 Evaluate @aag O Al 2yl 130w

Q14 Evaluate - Cita g O Algdl) 22 14w|

X
lim tan™1 (—)

wo L \3Z+ 4

Q15 Evaluate Gaa g o) Algdl) s gl 150

1 <\/ 3x% + 6x> ’ _

lim tan™
x—2

X—>00

Q16 Evaluate Gaa g o) Algdl) a9l 160

1
limsin (e »*)
x—0
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Q17 Evaluate Gaag o) Al s gl 17w

lim x2 csc? x
x-0

Q18 Evaluate y g ) Aglgdl) aag) 18w|

lime™ cotx
x—0

Q25 Evaluate Gaa g o) Algdl) s gl 250

G b glas
ASYMPTOTES

To find vertical asymptote we need to find plaadl Hlasl (§ Cond ddgaall Ob)laal slwy
zeros of the denominator

To find horizontal asymptote we should I suela)l e daiad dliladlg dadVl bylaadl sl
follow the next rule

m<n

_ax™ ——) Chm
Y = bam
m>n

Ughaoll dawdlly atlslas Cluss psdi Jilo Cylie Jln §9Sog (88 Cyylie drgy Y AW Ul (§ 4l (ST
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Determine all horizontal and vertical Gaa g o) 43 sandl 5 AN LA pan aa ) 1w
asymptotes.

Determine all horizontal and vertical a5 Ol A ganl) 5 8Y) L ares 2a gl 20
asymptotes.

Determine all horizontal and vertical a9 ) A genll g 48] AL HlEal) ares 22 gl 3
asymptotes

Determine all horizontal and vertical Caaa g ) A ganl) g EY) L i) Q—,\m a4
asymptotes.
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Q5  Determine all horizontal and vertical a5 O A ganll 5 AE8Y) LA ases 25l G
asymptotes.

Q6  Determine all horizontal and vertical a5 Ol 43 ganl) 5 81 L ares a5l Hm
asymptotes.

Q7  Determine all.rorizontal and vertical Chaa g ) A ganll g dusaY) Ol lal) ;}n a7
asymptotes

Q8  Determine all horizontal and vertical a5 ) 40 ganl) g a8Y) Sl el jan 25l B
asymptotes.

Q9  Determine all horizontal and vertical a5 Ol 403 ganl) 5 EY) Ll ares 3a gl G
asymptotes.
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absladlg s geadl ibylaedl
Vertical and slant asymptote

Q1  Determine all vertical and slant L) il el 5 0 genll Ayl maen 2n 5l 10w
asymptotes.

Q2  Determine all vertical and slant ALl el g A3 sandl 20 Hliall gran an gl 200
asymptotes.

Q3 Determine all vertical and slant DLl il Hlaall 5 A0 sanll sl aen 325l 3w
asymptotes.
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Determine all vertical and slant
asymptotes.

Determinz all vertical and slant L) il ylaall 5 4 genll b Gl maen 25l 5w
asymptotes.

Detérmine all vertical and slant L) il el 5 A genll G aal) maen 2n 5l Gw
asymptotes.
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- (2+h)?*-4
lim——
x-0 h

- (1+h3-1
lim———F
x-0 h

(2+h)3 -8
m—

x—0
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h—0 h
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lim [®-8
x—2  X—

-, ‘\Q"

lim [®=°

x-1 xX—

= 7 find lim

= 2 find lim

2x°—f(x) _

x—2 x—2

Sx%—f(x) _

x—1 x—1
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