Exercises for Derivatives-1

Exercises for Derivatives
f(x+h) - f(x)

Use the limit definition f'(x) = }Lin% to find f(x)":

h
( 1 ) f(x) = (x+1)* Solution
(2) f(x) = (x+2)} Solution
(3) f(x)=(x+3)* Solution

(4) flx)=vx+1 Solution
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(5) seo-

Solution

1
x+1

(6) f(x) = L Solution

VX + 5

(7) fx) = ﬁ Solution

(8) f(x)=xvx+1 Solution
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Solutions

(1)

flx) =(x+1)?
Back to Questions

fl(x) =
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(1)

flx) =(x+1)?
Back to Questions

Sx+h) - f(x)

14 — l —
S (x) lim W
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(1)

flx) =(x+1)?

Sx+h) - f(x)

fl(x) = }E% =

h

 (x+h+1)2%2-(x+1)°
lim
h—0 h

= (factoring)

Solutions

Back to Questions
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Solutions

(1)

flx) =(x+1)?
Back to Questions

fx+h)-f(x)
- _

 (x+h+1)2%2-(x+1)°
lim

h—0 h
_m[(x+h+1)+(x+1)][(x+h+1)—(x+1)]

|
hl~0 h

fl(x) = }Lig(l)

= (factoring)
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Solutions
f(x) = (x+1)°
Back to Questions
poon e S(x+h) - flx)
0 = Jm S
2 _ 2
}lin% (x+h+1)h (x+1) _ (factoring)
lim[(x+h+1)+(x+1)][(x+h+1)—(x+1)]_
h=0 h B

. 2x+2+h)h
lim =
h—0 h
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Solutions
f(x) = (x+1)°
Back to Questions

b o fx+h) - f(x)
0 = Jm S

2 _ 2
}lin% (x+h+1)h (x+1) _ (factoring)
hm[(x+h+1)+(x+1)][(x+h+1)—(x+1)]:
h—0 h
. 2x+2+h)h
lim =
h—0 h

Iim2x+2+h=
h—0
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Solutions
f(x) = (x+1)°
Back to Questions

b o fx+h) - f(x)
0 = Jm S

2 _ 2
}lin% (x+h+1)h (x+1) _ (factoring)
hm[(x+h+1)+(x+1)][(x+h+1)—(x+1)]:
h—0 h
. 2x+2+h)h
lim =
h—0 h

Iim2x+2+h=
h—0

2x +2+0=
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Solutions
f(x) = (x+1)°
Back to Questions

, o fx+h) - f(x)
) = fim T

2 _ 2
}lir% (x+h+1)h (x+1) _ (factoring)
hm[(x+h+1)+(x+1)][(x+h+1)—(x+1)]:
h—0 h
. 2x+2+h)h
lim =
h—0 h
lim2x+2+h=
h—0
2x +2+0=
2x + 2
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(2)

f(x) = (x+2)3

fl(x) =

Back to Questions
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(2)

f(x) = (x+2)3
, o fx+h) - f(x)
O

Back to Questions
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(2)

f(x) = (x+2)3

Sx+h) - f(x) _
o -

C (x+h+2)3-(x+2)3
lim
h—0 h

f(x) = }lir%
Back to Questions
= (factoring) a* — b* = (a®> — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
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(2)

f(x) = (x+2)3
fx+h) - f(x)

O
C (x+h+2)3-(x+2)3
lim

h—0 h

Back to Questions

= (factoring) a* — b* = (a®> — b?)(a® + b?) = (a — b)(a + b)(a® + b?)

hm[(x+h+2)—(x+2)][(x+h+2)2+(x+h+2)(x+2)+(x+2)2] B
h—0 h B
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(2)

f(x) = (x+2)3

b e J(XHR) - f(x)
O s

(x+h+2)3—(x+2)3 Back to Questions

}Lir% . = (factoring) a* — b* = (a®> — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+2)—(x+2)][(x+h+2)2+(x+h+2)(x+2)+(x+2)2] B
h—0 h a

C h[(x+h+2)°2+(x+h+2)(x+2)+ (x+2)?]
jm n
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(2)

f(x) = (x+2)3
fx+h) - f(x)

fl(x) = }li_r% =

h
Back to Questions
3 _ 3
}lir% (c+h+ Z)h (x+2)° _ (factoring) a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+2)—(x+2)][(x+h+2)2+(x+h+2)(x+2)+(x+2)2]_
h=0 h B
 h[(x+h+2)2+(x+h+2)(x+2)+ (x+2)?]
ey n -

}Lin%(x+h+2)2+(x+h+2)(x+2)+(x+2)2:
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(2)

f(x) = (x+2)3
fx+h) - f(x)

fl(x) = }li_r% =

h
Back to Questions

3 _ 3
}lir% (c+h+ Z)h (x+2)° _ (factoring) a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+2)—(x+2)][(x+h+2)2+(x+h+2)(x+2)+(x+2)2]_
h—0 h B
 h[(x+h+2)2+(x+h+2)(x+2)+ (x+2)?]
lim =
h—0 h
}Lin%(x+h+2)2+(x+h+2)(x+2)+(x+2)2:

(Xx+0+2)2+(x+0+2)(x+2)+(x+2)%=
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(2)

f(x) = (x+2)3
fx+h) - f(x)

fl(x) = }li_r% =

h
Back to Questions

3 _ 3
}lir% (c+h+ Z)h (x+2)° _ (factoring) a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+2)—(x+2)][(x+h+2)2+(x+h+2)(x+2)+(x+2)2]_
h—0 h B
 h[(x+h+2)2+(x+h+2)(x+2)+ (x+2)?]
lim =
h—0 h
}Lin%(x+h+2)2+(x+h+2)(x+2)+(x+2)2:

(Xx+0+2)2+(x+0+2)(x+2)+(x+2)%=

(X +2)2+ (x +2)(x +2) + (x +2)2 =
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(2)

f(x) = (x+2)3
fx+h) - f(x)

Sfl(x) = }li_r% =

h
(x + h+2)3 — (x +2)3 Back to Questions
}lirr(l) . = (factoring) a* — b* = (a®> — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+2)—(x+2)][(x+h+2)2+(x+h+2)(x+2)+(x+2)2] B
h=0 h B
 h[(x+h+2)2+(x+h+2)(x+2)+ (x+2)?]
ey n -

}Lir%(x+h+2)2+(x+h+2)(x+2)+(x+2)2:
(X+0+2)2+(x+0+2)(x+2)+ (x+2)%=
(X +2)2+ (x +2)(x +2) + (x +2)2 =

3(x +2)°
|
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(3)

f(x) = (x+3)*

fl(x) =

Back to Questions
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(3)

f(x) = (x+3)*
, o fx+h) - f(x)
O

Back to Questions
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(3)

f(x) = (x+3)*

Sx+h) - f(x) _
o -

. (x+h+3)*-(x+3)*
lim
h—0 h

f(x) = }lir%
Back to Questions
= (factoring) Remember: a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
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(3)

f(x) = (x+3)*
, o fx+h) - f(x)
O

. (x+h+3)*-(x+3)*
lim

h—0 h
hm[(x+h+3)—(x+3)][(x+h+3)+(x+3)][(x+h+3)2+(x+3)2] B
h=0 h a

Back to Questions
= (factoring) Remember: a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
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(3)

f(x) = (x+3)*

b e J(XHR) - f(x)
O s

(x+h+3)%=(x+3)* Back to Questions

}Lir% o = (factoring) Remember: a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+3)—(x+3)][(x+h+3)+(x+3)][(x+h+3)2+(x+3)2] B
h=0 h B

. h[2x+6+h][(x+h+3)%2+ (x+3)°]
jm h -
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(3)

f(x) = (x+3)*
fx+h) - f(x)

fl(x) = }li_r% =

h
Back to Questions
4 _ 4
}lir% (c+h+ B)h (e +3)7 _ (factoring) Remember: a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+3)—(x+3)][(x+h+3)+(x+3)][(x+h+3)2+(x+3)2] B
h—0 h a
. h[2x+6+h][(x +h+3)%+ (x +3)?]
ey n -

}Lin%[2x+6 +h]l[(x+h+3)%+(x+3)?] =
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(3)

f(x) = (x+3)*
fx+h) - f(x)

fl(x) = }li_r% =

h
Back to Questions
4 _ 4
}lir% (c+h+ B)h (e +3)7 _ (factoring) Remember: a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+3)—(x+3)][(x+h+3)+(x+3)][(x+h+3)2+(x+3)2] B
h—0 h a
. h[2x+6+h][(x +h+3)%+ (x +3)?]
ey n -

}Lin%[2x+6 +h]l[(x+h+3)%+(x+3)?] =

[2x +6+0][(x +0+3)2+ (x +3)%] =
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(3)

f(x) = (x+3)*
fx+h) - f(x)

fl(x) = }li_r% =

h
Back to Questions
4 _ 4
}lir% (c+h+ B)h (e +3)7 _ (factoring) Remember: a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+3)—(x+3)][(x+h+3)+(x+3)][(x+h+3)2+(x+3)2] B
h—0 h a
. h[2x+6+h][(x +h+3)%+ (x +3)?]
ey n -

}Lin%[2x+6+h][(x+h+3)2+(x+3)2] =
[2x +6+0][(x +0+3)2+ (x +3)%] =

[2x +6][(x +3)% + (x + 3)?%] =
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(3)

f(x) = (x+3)*

b e J(XHR) - f(x)
O s

(x+h+3)4=(x+3)4 Back to Questions

}lir% . = (factoring) Remember: a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+3)—(x+3)][(x+h+3)+(x+3)][(x+h+3)2+(x+3)2] B

h—0 h a

. h[2x+6+h][(x +h+3)%+ (x +3)?]

lim =

h—0 h

}Lin%[2x+6 +h]l[(x+h+3)%+(x+3)?] =
[2x +6+0][(x +0+3)2+ (x +3)%] =
[2x +6][(x +3)% + (x + 3)?%] =

2[x + 3][2(x + 3)?] =
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(3)

f(x) = (x+3)*

b e J(XHR) - f(x)
O s

(x+h+3)4=(x+3)4 Back to Questions

}lirr(l) . = (factoring) Remember: a* — b* = (a® — b?)(a® + b?) = (a — b)(a + b)(a® + b?)
hm[(x+h+3)—(x+3)][(x+h+3)+(x+3)][(x+h+3)2+(x+3)2] B

h—0 h B

. h[2x+6+h][(x +h+3)%+ (x +3)?]

lim =

h—0 h

E%[2x+6+h][(x+h+ 3)2 + (x +3)%] =
[2x +6+0][(x +0+3)%+ (x +3)°] =
[2x + 6][(x + 3)% + (x + 3)%] =

2[x +31[2(x + 3)%] =

4(x + 3)3
|
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f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (./x + 1)2 =|x+1]=x+1.

Back to Questions

f(x) =
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f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (./x + 1)2 =|x+1]=x+1.

fx+h) - f(x) Back to Questions
" -

Sfl(x) = }E%
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(4)

f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (./x + 1)2 =|x+1|=x+1.

fx+h) - f(x) Back to Questions
" -

: x+h+1-vVx+1
lim
h—0 h

fWX)=E%
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(4)

f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (./x + 1)2 =|x+1|=x+1.

fx+h) - f(x) Back to Questions
" -

. x+h+l1-Vx+1Vx+h+1+JVx+1
lim =
h=0 h VX +h+1+V/x+1

fWX)=k%
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f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (./x + 1)2 =|x+1]=x+1.

Back to Questions

flx+h) - flx) _

4 =l
f(x) = lim "
i YX +Hh+1- X+1Vx+h+1+/x+1
h—0 h VX+h+1+Vx+1
2
<\/x+h+1) —( x+1)2

lim -
h—0 h<\/x+h+1+\/x+1)
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(4)

f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (./x + 1)2 =|x+1]=x+1.

flx+h) - flx) _

4 =l
f(x) = lim "
i YX +Hh+1- X+1Vx+h+1+/x+1
h—0 h VX+h+1+Vx+1
2
<\/x+h+1) —( x+1)2

lim -
h—0 h<\/x+h+1+\/x+1)

: Ix +h+1]—|x+ 1]
lim -
hﬂoh(\/x+h+1+\/x+1)

Back to Questions
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(4)

f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (v/x + 1)2

=|x+1=x+1.

fx+h) - f(x) Back to Questions
o -

lim XxX+h+1-Vx+1Vx+h+1+/x+1 _
h—0 h Vx+h+1++J/x+1

_ <\/x+h+1)2—( x+1)2
lim -
h—=0 h<\/x+h+1+\/x+1)

) [x +h+1|—-|x+ 1]
lim =

hﬂoh(\/x+h+1+\/x+1)

. (x+h+1)-(x+1)
lim =

hHOh( x+h+1+\/x+1)

Sf(x) = }li_r%
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(4)

f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (v/x + 1)2

=|x+1=x+1.

fx+h) - f(x) Back to Questions
o -

lim XxX+h+1-Vx+1Vx+h+1+/x+1 _
h—0 h Vx+h+1++J/x+1

_ <\/x+h+1)2—( x+1)2
lim -
h—=0 h<\/x+h+1+\/x+1)

) [x +h+1|—-|x+ 1]
lim =

hﬂoh(\/x+h+1+\/x+1)

. (x+h+1)-(x+1)
lim =

hHOh( x+h+1+\/x+1)

: h
lim -
h~0h( x+h+1+\/x+1)

Sf(x) = }li_r%
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(4)

f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (./x + 1)2 =|x+1|=x+1.

fx+h) - f(x) Back to Questions
o -

lim XxX+h+1-Vx+1Vx+h+1+/x+1 _

h=0 h X+ h+1+Jx+1
2

i <\/x+h+1) ~ (Vx+1)°

im —

h—0 h<\/x+h+1+\/x+1)

Ix+h+1]—[x+1]

Sf(x) = }li_r%

lim
Oh(\/x+h+1+\/x+1
(x+h+1)-(x+1)

lim
hHOh( X+h+1+Vx+1
h

)
)
lim )
-

h~0h( x+h+1+\/x+1

lim
h—0 x+h+1+\/x+1

and now we must have x + 1 > O)
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(4)

f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (./x + 1)2 =|x+1|=x+1.

fx+h) - f(x) Back to Questions
o -

lim XxX+h+1-Vx+1Vx+h+1+/x+1 _

h=0 h X+ h+1+Jx+1
2

i <\/x+h+1) ~ (Vx+1)°

im —

h—0 h<\/x+h+1+\/x+1)
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Oh(\/x+h+1+\/x+1
(x+h+1)-(x+1)

lim
hHOh( X+h+1+Vx+1
h

)
)
lim )
-

h~0h( x+h+1+\/x+1

lim
h—0 x+h+1+\/x+1

1
X+0+1+J/x+1

and now we must have x + 1 > O)
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(4)

f(x) =+x + 1. We must assume that x + 1 > 0, so we will always have (./x + 1)2 =|x+1]=x+1.

fx+h) - f(x) Back to Questions
" -

. x+h+l1-Vx+1Vx+h+1+JVx+1

lim =

h—0 h x+h+1+JVx+1
2

1_(«x+h+ﬂ —(x+1f

im =

’POP%Jx+h+1+Jx+1)

Ix +h+1|—-|x+1]|

Sf(x) = }li_r%

lim
(Wde+h+1+ x + 1
(x+h+1)-(x+1)

lim
Mﬂh(x+h+1+¢x+1
h

)
)
lim )
-

Wﬂh(x+h+1+ x+1

lim and now we must have x + 1 > O)
h—0 x+h+1+¢x+1
1 —
X+0+1+J/x+1

I
2vx + 1
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1
f(x) = ~ 11 We must assume that x + 1 # 0

fl(x) =

Back to Questions
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1
f(x) = ~ 11 We must assume that x + 1 # 0

flx+h) = flx) _
h Back to Questions

f(x) = }E%
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(5)

f(x) = b We must assume that x + 1 # 0
x+1
, . f(x+h)- f(x)
= l =
S ) hli% h Back to Questions
1 1
limX*th+1 x+1 _

h—0 h
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, . fx+h) - f(x)
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F o0 hlEI(l) h
1 1
limX*th+1 x+1 _
h—0 h
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limX*th+1 x+1 _
h—0 h
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lim x+h+1)(x+1) _
h—0 h

-h
lim (x+h+1)(x+1) _
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(5)

f(x) = ﬁ We must assume that x + 1 # 0
, . fx+h) - f(x)
:l =
F o0 hlEI(l) h
1 1
limX*th+1 x+1 _
h—0 h

(x+1)—-(x+h+1)
x+h+1)(x+1)

li =
o h

-h
lim (x+h+1)(x+1) _
h—0 h

-1

! P Ly pv

Back to Questions
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(5)

f(x) = ﬁ We must assume that x + 1 # 0
, . fx+h) - f(x)
:l =
F o0 hlEI(l) h
1 1
limX*th+1 x+1 _
h—0 h

(x+1)—-(x+h+1)
x+h+1)(x+1)

A h -
-h

}E]% (x+h +;)(x +1) _

lim -1 =

h—0(x+h+1)(x+1)

-1
(x+0+1)(x+1)

Back to Questions
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(5)

f(x) = ﬁ We must assume that x + 1 # 0
, . f(x+h)- f(x)
= l =
S ) hlf»% h Back to Questions
1 1
limX*th+1 x+1 _
h—0 h

(x+1)—-(x+h+1)
x+h+1)(x+1)

Hm h -
-h

}E]% (x+h +;)(x +1) _

lim -1 =

h—0 (x+h+1)(x+1)

_1 _
(x+0+1)(x+1)
1

(x +1)2
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1
f(x) = ———. We must assume that x + 5 > 0.

VX + 5
fl(x) =

Back to Questions
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(6)

1
f(x) = ———. We must assume that x + 5 > 0.

VX +5
flx+h) = flx) _
h Back to Questions

fl(x) = }li_r%
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(6)

f(x) = ﬁ We must assume that x + 5 > 0.
P —tim LB f00
h-0 h Back to Questions
1 1
lim YX +h+5 Vx+5 _

h—0 h
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(6)

f(x) = ﬁ We must assume that x + 5 > 0.
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h—0 h (X +h)Vx +h+1+xv

hm(<x+h>¢m)2—(xm>2 e ERr D) X Gerl)
B0 p((x+ VX TR+ 1+x/x+1)  h0h((x+h)Vx+h+1+xJ/x+1)
m(x2+2xh+h2)(x+h+1)—xz(x+1)zlimxz(x+1)+x2h+(2xh+h2)(x+h+1)—x2(x+1):
h—0 ((x+h)\/x+h+1+xe+1) h—0 h((x+h)m+xm)

x’h+ (2xh+h®>)(x+h+1) _ lim X*+@x+h)(x+h+1)
0h((x+h)\/m+xJ—) =0 (x +h)Vx+h+1+xJ/x+1
X2+ (2x+0)(x+0+1) x2+2x(x+1) _x+2(x+1)

(X+O)\/X+0+1+X\/X+1 xvx +1+xVx 2/x + 1

Back to Questions




Exercises for Derivatives-10

(8) f(x) =xvx +1. We must assume x + 1 > 0.

) < g L) _
lim (x+h)Vx+h+1-xVx ((x+h)\/x+h+ + xVx ) _
h—0 h (X +h)Vx + h+ 1+ xVx

hm(<x+h>¢m)2—(xm>2 R ha ) X e ])
h—0 h((x+h)\/m+x\/m> h~0h<(x+h) XxX+h+1+x x+1)
lim (x2+2xh+h%)(x+h+1)—x%(x+1) zlimxz(x+1)+x2h+ (2xh +h*)(x +h+1) - x*(x+1) _
h—0 ((x+h) x+h+1+x¢x+1> h—0 h((x+h)m+xm)

x’h+ (2xh+h?)(x +h+1) _ lim X*+@x+h)(x+h+1)
0h((x+h)\/m+x\/—) =0 (x +h)Vx+h+1+xJ/x+1
X2+ (2x+0)(x+0+1) X2 +2x(x +1) x+2(x+1)  3x+2

X+0) /X +0+1+x/x+1 xJ/x+l+x/x+1 2Jx+1  2Jx+1

Back to Questions

l




