Math & Stat Ch.5 Limitsand Derivatives JCCSS
5.2 Limitsof Functions P.142
l. Definition of the Limit of a Function
We say that afunction f(x) approaches alimit | as x tendsto c, in symbols, limf (x)=|
X—C
1. Existence of the Limit
If limf(x)= lim f(x),then limf(x) exist.
X—C~ x—c* X—>C
5.3 Evaluation of Limits P.149
. Theoremson limits of functions
imk = limf
& k=K im {00 10
b.  lim[kf (x)]=klimf(x) xcg(x)  limg(x)
X—C X—C X—C
c. lim[f(x)+g(x)]=limf(x)+limg(x) lim[ f (3)]% =[lim f (x)]*
X—>C X—C X—C X—>C X—>C
d. lim[f (x)g()]=limf (x)xlimg(x) limg/T (9 = yflimf (9
X—C X—C X—C X—C X—>C
[1.  Limit of a Polynomial Function
If f(x)=a,x"+a, X" +..+ax+a, isapolynomial function, then
limf(x)=a,c"+a,,c" +..+ac+a, < lalb,lc
X—C
[11.  Limit of an algebraic fraction
a.  Reducing the fraction to the lowest term, or Rationalizing the denominator
b.  Apply Theoremson limits of functions
IV. Evaluation of Limits (different types of results)
a. Constant : - T
lim 24 ) JL‘m(X) D lc
x—>-6 5X— 6 lim(x) +1im(@)
Yl S " Jo+1-1
lim (5x—6) 0+1
X—>—6
3 1im (%) + lim (4) iEnt la,
X—>—6 X—>—6 IC, Ib 1
5 lim (X)— lim (6) 0
X—>—6 X—>—6
3(-6) +4 c. Does not exist / undefine/ o
la, 11 . 3x+7
5(-6) -6 lim 5 (Q24)
~14 x->1(x-1)
_36 |XIIH(3X +7) .
7 lim(x —1)*
18 )-(~>l .
Exercise 5.3 Q1-11,33 leir}(Sx) + |X|_r)‘}(7) ot
b.Zero . > C,
lim(x—1
lim VX+1-1 (Q26) [-xal( )]
x>0 X+1 3lim(x) +1im(7) -
, , : c,
lim(vx+1-1) [|II‘T(X)—|II’T11(1)]2
X—> . le X—> X—>
M2 ?il) I)Z la, Il
lim(vx+1) = lim@ b
xao( * ) xao( ) Ic 10
Iirrg(x)+|irr3(1) )

flim(x-+1) ~lim(@)

0 +

= doesnot exist

Exercise 5.3 Q15,17,24,34
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V. Evaluation of Limits (different types of results)

d. Indeterminate form (gorzj
0 w

2 N2
(i) checking: lim -1 (H°-1 0 = Indeterminate form
x—>-1 X+1 (—1)+1 0

2 —_—
lim X =2 q12)
x—>-1 X+1

li —(x+l)(x—1) Cancel common factors
X—-1 xX+1
lim(x-1)
X—>-1
-D-1 Apply theorems on Limits of Function
2
Exercise 5.3 Q12-14,16,18-23,25,32
\/x+1—1 vO+1-1 1-1

(i) checking: lim 9:>Indeterminateform
x—0 0 0 0

lim¥YX*1 1(Q26)

x—0
Vx+1 1 VX+1+1

x—>0 X \/x+1+1

(\/x+1 DHXx+1+D

) X(vXx+1+1)

Rationalizing the denominator

(\/ x+1)% -1
X—>0 X(Vx+1+1)
lim———
x—>0 x(\/x+1+1)
im— Cancel common factors
x=0 (v X+1+1)
—_— Apply theorems on Limits of Function
(v0+1+1)
2
Exercise 5.3 Q15,17,24,34
. . X 0 0 .
(iii) checking: lim — = Indeterminate form
x>0 2X+1  2(0)+1 oo
the above steps is used for explanation only, but SRt de. (used in Ch7)
lim —
x—0 2X+1
E
lim Reducing the function to lowest form
X—>00 2X +1
X
. . 1
lim (when xisvery large, then = ~0)
X—>00 1 X
24—
X
1 . .
— Apply theorems on Limits of Function
2+0
1
2
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(iv) lim X~ 11

3x-11

3()-11 — = Indeterminate

checking:
o x> X2 — 4x+3

x> X% — 4X+3

(00)% = 4(c0) +3

o0

form

the above steps is used for explanation only, but [Nz o]y .

. 3x-11
x—® X° —4X+3
3x-11

2

||mx—
x—® X% —4X+3

Exercise 5.3 Q26-31

Examples(Exercise 5.3)

4, |irq(2x3—3x2+6x-7) = 2% -3W)%+6(1)- 7=
X—>
7. [imxlnx = elne=e
X—>e
11. |inrﬂ2x2—5x+1 = 3272 -5(7)+1 =4
X—>
2. limY¥X=3 X 3
x>9 X—9 x—>9[(\/_)
_ f 3
5 (f I(Wx+3)
=lim
x—>9(\/;+3)
-1
(V9+3)
6
a1 5x2 — 20 5x2-20 Ax2+3+47

S e

5(x% - H)(VX* +3++7)
(x*+3)-(7)

0 50¢ —4)(\/x +3+[)
va

= I|m5(\/x +3+[)

= 522 +3+4/7)
= 10J7

S easvr

= |lim
X—2

Reducing the function to lowest form

. 1
(when xisvery large, then —=0)
X

Apply theorems on Limits of Function

2
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V.  SomeImportant Limits of function (Ch2, P.62)

n
a Iim(1+ 1) =e
n— 00! n

n
b. Iim(1+ ﬁj S

n— 00! n

5.4 Derivativesof a Function (first principles) Geometric interpretaton :- gradient of tangent P160
d[ f(x . f(x+h)-f(x
LF 0]~ oy — fim M= (9
dx h—0 h
Examples(Exercise 5.4)
a2 1
10. vy = 6x°+5 6. vy = —
dy _ 16+ W)+ 5 - (6x° +5) V2x
— = 1 1
dx h—0 h _
_ i BOC #2407 + 5 6x* — 5 dy _ N2 ) V2x
- hILT(]) h dx h—0 h
gy 22 6h? k! V2x - J2(x+ h)
= —_— = im|l=— ———
h>0 h h—0[ h J2(x+ h) -v/2x
= lim (12x + 6h) -
= o = imld V2x = J2(x+ h) J2x+ /2(x+ h)
h—0 h J2(x+h) -V2x  2x+/2(x+ h)
S 2x=2(x+ h)
h—0| h [2(x+ h) -v2x[V2x + {J2(x+ h)]
—-— —2
h—0| /2(x+ h) - 2x[V2x + {2(x+ h)]
~ -2
J2x - y2x - 242x
-1
- 3
(2x)2
17. (a) y = X -xX+6
dy lim [(x+ h)® - (x+h)? +6] - (x*-x*+6)
dx h—0 h
= lim x® + 3x*h + 3xh® + h® - x> — 2xh - h* + 6 — x* + x* - 6
- h—0 h
. 3%%h + 3xh? + h® — 2xh - h?
= lim
h—0 h
= lim (3x® + 3xh + h? — 2x - h)
h—0
= 3x%-2x
- - dy _ 2 _
(b) (i) Whenx=3, o o 33%-2(3 = 21
X
1 d 2 7
(i) Whenx= —=, < = 3(-% —2(—% = L
2" dx 2 2 4
dy
C If — = 1,
© o
then x-2x = 1
3x2-2x-1 = 0
Bx+)(x-1) =0
1
X = —— o 1
3
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