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Lesson 4-1
Linear approximation
&
Lesson 4-2
Indeterminate LHOPITAL R
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DEFINITION 1.1

The linear (or tangent line) approximation of f(x) at x = xp 1s the function
L(x) = f(xg)+ f'(xo)x — xp).

J
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Exercise

find the linear approximation to f (x) at x x.. Use the linear approximation to estimate the given
number.

. f)=yx,x0=1,+v1.2
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Exercise

find the linear approximation to f (x) at x x.. Use the linear approximation to estimate the given
number.

y 2 f(.\',) = (X + l)'} A = 0, \/3 .
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Exercise

find the linear approximation to f (x) at x x.. Use the linear approximation to estimate the given
number.

3 X)=

v2x +9,x =0, V8.8
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Exercise

find the linear approximation to f (x) at x x.. Use the linear approximation to estimate the given
number.

. f(x)=2/x,xp=1,2/0.99
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Exercise find the linear approximation to f(x) at x x.. Use the linear approximation to estimate the given i mgs
number.

S. f(x)=sin3x,xp =0, sin(0.3)
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Exercise find the linear approximation to f(x) at x x.. Use the linear approximation to estimate the given i mgs
number.

| 6. f(x)=sinx, xp = m,sin(3.0)
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THEOREM 2.1 (L'Hopital’s Rule)

Suppose that f and g are differentiable on the interval (a, b), except possibly at the

point ¢ € (a, b) and that 2'(x) # 0 on (a, b), except possibly at c. Suppose further that
f(x) 0 o0

lim —— has the indeterminate form — or — and that
X—C g(x) 0 00

lim / ('_.r~) = L (or £00). Then,
x—c 2'(x)

. f(x) . f(x)
lim =— = lim -
X—C g(x) X—C g'(x_)




Imad Odeh | Ch 4 Applications of Differentiation INDETERMINATE FORMS AND L'HOPITAL’S RULE 12 Advanced | Al falahiyya School
0 0 0
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— — 00 — 00 0. o oY 1 00
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0 o0
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Exercise

1l —cosx

Evaluate lim ,
x—0 sInx
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Exercise

. &
Evaluate Iim —.
X—00 XY

*”

e

ol ollauuugo
—uwjaoliple

EMIRATES SCHOOLS
ESTABLISHMENT



Imad Odeh | Ch 4 Applications of Differentiation

INDETERMINATE FORMS AND L'HOPITAL'S RULE

12 Advanced

Al falahiyya School

Exercise

9
. g

Evaluate Iim —.
x—00 gt
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Exercise
. 1 1
Evaluate lim - — —
—=0|lIn(x+1) «x
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Exercise

Evaluate Iim
X—>00

1

- Inx

. -l-
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Exercise

. |
valuate Iim x=7.

x—+
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Exercise

Evaluate lil‘(l)l (sin x)*.
x—ut
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Exercise

Evaluate Iim (x + 1)2""".
X—» 00
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Exercise

Evaluate 1. lim

B)

C)

xX+2
]
x—=+-2 X< — 4

Does not exist
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Exercise

Evaluate

B)

C)

_ xt—-4
2. lim —— ,
-2 x°—=3x +2

1
4

Does not exist
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Exercise

Evaluate

A)

B)

C)

D)

. 3x242
3. lim ——
-0 - —4

00

3
3
2

Does not exist
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Exercise

. x+1
4. lim —
Evaluate LSy

A)

N

B) —00

C) 0

D) Does not exist
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Exercise

Evaluate

A)
B)

C)

S. lim ——
t—0 4

N N =

Does not exist
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Exercise
R sinf
Evaluate 6. lim ——
-0 e¥ — |

A)

W | =

B) 3

C)

D) Does not exist
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Exercise -

o Inx
Evaluate 21. lim —

I—-00 X<
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Exercise -

Y £ 1 :
Evaluate 22. lim

-0 /X
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Exercise

. In(Int)
Evaluate 75 |im

-1 Int
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Exercise

. Inx
Evaluate 29. Iim —

-0+ COtX
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Exercise

d VX
Evaluate 3. |im X—

—0+ Inx
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