Exercises for Tangents-1

Exercises for Tangents
lim fla+h) - f(a)

Using the alternative definition (m ) of the slope of the tangent to y = f(x) at the

h—0 h
point (a, f(a))
(].) f(x)=(x+1)%at(2,9). Solution
(2) f(x) = (x+2)%at(0,8). Solution
(3) f(x) = (x+3)*at (-2,1). Solution

(4) f(x) =+vVx+1at(3,2). Solution




Exercises for Tangents-2

(5) f(x) = )Cl"f—l at (3, i) Solution
(6) f(x) = \/X%S at (4,3). Solution
(7) f(x) = x)—i pa (—=2,2). Solution

(8) f(x) =xvx +1at(0,0). Solution




Exercises for Tangents-3

(1)
f(x) = (x+1)%at(2,9).

m = lim

fla+h) - fla) _

h—0 h

Solutions

Back to Questions



Exercises for Tangents-3

Solutions
f(x)=(x+1)%at(2,9).
m = lim fla+h) - fla) _ Back to Questions
h—0 h

lim £ G+ - f(2) _
h—0 h




Exercises for Tangents-3

Solutions

(1)

f(x)=(x+1)%at(2,9).
m = lim fla+h - fla) _ Back to Questions
h—0 h
lim 2 +th) - f(2)
h—0 h
. 2+h+1)2-(2+1)°
lim -
h—0 h




Exercises for Tangents-3

Solutions

(1)

f(x) =(x+1)%at (2,9).
fla+h) - f(a)

) Back to Questions
m = lim =
h—0 h

i f2ER) - f(2)
h—0 h

2+ h+1)2-(R2+1)2
lim

h—0 h

. (3+h)2—-(3)°
lim =
h—0 h




Exercises for Tangents-3

Solutions
f(x) = (x+1)%at (2,9).
= lim fla+h) - f(a) _ Back to Questions
h—0 h
lim £ G+ - f(2) _
h—0 h
. 2+h+1)2-(2+1)°
lim -
h—0 h
lim 8 h)? - (3)° _
h—0 h

. 324203)h+h?-132
lim =
h—0 h




Exercises for Tangents-3

Solutions

(1)

f(x) = (x+1)%at (2,9).
= lim fla+h) - f(a) _ Back to Questions
h—0 h

limf(2+h) - f(2) -

h—0 h

2+ h+1)2-(R2+1)2

lim -

h—0 h

. (3+h)2—-(3)°
lim =
h—0 h

. 3242(33)h+h?-132
lim =
h—0 h

lim 6h + h®
h—-0 h B




Exercises for Tangents-3

Solutions
f(x)=(x+1)%at(2,9).
= lim fla+h) - f(a) _ Back to Questions
h—0 h

lim £ G+ - f(2) _

h—0 h

. 2+h+1)2-(2+1)°

lim -

h—0 h

lim 8 h)? - (3)° _

h—0 h

. 3242(33)h+h?-132

lim =

h—0 h

lim 6h + h®

h-0 h B

Iim6+h =

h-0



Exercises for Tangents-3

Solutions
f(x)=(x+1)%at(2,9).
m = lim fla+h) - fla) _ Back to Questions
h—0 h

lim £ G+ - f(2) _

h—0 h

. 2+h+1)2-(2+1)°

lim -

h—0 h

. (3+h)2—-(3)°

lim =

h—0 h

. 324+2(3)h+h?-32

lim =

h—0 h

lim 6h + h®

h-0 h B

Iim6+h =

h—0

6



Exercises for Tangents-4

(2) f(x) = (x+2)%at (0,8).

m:hmf(aJrh)—f(a) _
h—0 h

Back to Questions



Exercises for Tangents-4

(2) f(x) = (x+2)%at (0,8).
i L@t - fla)
h—0 h

hli% h N Back to Questions

m




Exercises for Tangents-4

(2) f(x) = (x+2)%at (0,8).
i L@t - fla)
h—0 h

i f O+ 1) = f(0) _
h—0 h

. 0+h+2)3-(0+2)3
lim =
h—0 h

m

Back to Questions




Exercises for Tangents-4

(2) f(x) = (x+2)%at (0,8).
_ i L@t h) = fla)

m h—0 h -

y SO+h)-f(O)

hli% h N Back to Questions
. 0+h+2)3-(0+2)3

lim =

h—0 h

. (2+h)3—-(2)3

lim =

h—0 h



Exercises for Tangents-4

(2) f(x) = (x+2)%at (0,8).
i L@t - fla)

m h—0 h

y SO +h)-f(0)

hli% h N Back to Questions
. 0+h+2)3-(0+2)3

lim —

h—0 h

(24 h)?-(2)3

lim =

h—0 h

. 234+3(2)2h +3(2)h? + h3 =23
lim
h—0 h
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(2) f(x) = (x+2)%at (0,8).
i L@t - fla)

m h—0 h
y SO +h) - f(0)
hli% h N Back to Questions
. 0+h+2)3-(0+2)3
lim -
h—0 h
. (2+h)3 - (2)3
lim =
h—0 h
o 2243(2)2h +3(2)h? + h3 - 23
lim =
h—0 h

. 12h +6h? + h3
lim =
h—0 h




Exercises for Tangents-4

(2) f(x) = (x+2)%at (0,8).
i L@t - fla)

m h—0 h
y SO +h) - f(0)
hli% h N Back to Questions
. 0+h+2)3-(0+2)3
lim -
h—0 h
. (2+h)3 - (2)3
lim =
h—0 h
o 2243(2)2h +3(2)h? + h3 - 23
lim =
h—0 h
. 12h +6h? + h3
lim =
h—0 h

lim12 + 6h + h? =
h—-0



Exercises for Tangents-4

(2) f(x) = (x+2)%at (0,8).
i L@ th = fla) _

m= h—0 h
hli% h N Back to Questions
. 0+h+2)3-(0+2)3
lim -
h—0 h
. (2+h)3-(2)3
lim =
h—0 h
o 2343(2)2h +3(2)h? + h3 - 23
lim -
h—0 h
. 12h +6h? + h3
lim =
h—0 h

lim12 + 6h + h? =
h—-0

12
I —



Exercises for Tangents-5

(3) f(x)=(x+3)*at(-2,1). m:}}r%f(wrh})l—f(a) _

Back to Questions



Exercises for Tangents-5

(3) f(x) =(x+3)*at (-2,1). m = lim

h—-0

fla+h) - fla) _
. -

lim f(=2+h)-f(=2) _
h—0 h

Back to Questions



Exercises for Tangents-5

(3) f(x)=(x+3)*at (-2,1). m=hmf(“+h})l—f(a) _

h—0
lim f(=2+h) - f(=2) _
h=0 h
(=24 h+3)t=-(-2+23)¢
m =

1
n0 n

Back to Questions




Exercises for Tangents-5

(3) f(x)=(x+3)*at(-2,1). m=1li

m @t - f@)

h—0
limf(—2+h)—f(—2) _
h—0 h
—2+h+3)4-(=2+23)4
}lir%( Tax )h ( +3) = Back to Questions

. (I+h)*= ()4
lim =
h—0 h
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(3) f(x)=(x+3)*at(-2,1). m=1li

fla+ h})l_f(a) _

h—0

lim Sf(=2+h) - f(=2) _
h—0 h

—2+h+3)4-(=2+23)4
}lir%( Tax )h ( +3) = Back to Questions
1+ h)* =)
lim =
h—0 h

C 1*+41)3h +6(1)%2h%2 +4(1)h3 + h* — 14
Hm n
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(3) f(x)=(x+3)*at(-2,1). m=1li

fla+ h})l_f(a) _

h—0

lim Sf(=2+h) - f(=2) _
h—0 h

—2+h+3)4—(-2+3)¢
}Lir%( il )h (z2+3) = Back to Questions
1+ h)* =)
lim =
h—0 h
C 1*+41)3h +6(1)%2h%2 +4(1)h3 + h* — 14
lim =
h—0 h
. 4h +6h? +4h3 + h?
lim =

h—0 h
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(3) f(x)=(x+3)*at(-2,1). m=1li

fla+ h})l_f(a) _

h—0
lim Sf(=2+h) - f(=2) _
h—0 h
—2+h+3)4—(-2+3)¢
}Lir%( il )h (z2+3) = Back to Questions
1+ h)* =)
lim =
h—0 h
C 1*+41)3h +6(1)%2h%2 +4(1)h3 + h* — 14
lim =
h—0 h
. 4h +6h? +4h3 + h?
lim =
h—0 h

lim4 + 6h + 4h? + h3 =
h—-0



Exercises for Tangents-5

(3) f(x) = (x+3)*at (-2,1). m = lim L@t - f@)

h—0 h

lim Sf(=2+h) - f(=2) _
h—0 h

—2+h+3)4—(-2+3)¢
}lir%( il )h (z2+3) = Back to Questions
. (I+h)*= ()4
lim =
h—0 h
C 1*+41)3h +6(1)%2h%2 +4(1)h3 + h* — 14
lim =
h—0 h
. 4h +6h? +4h3 + h?
lim =
h—0 h

lim4 + 6h + 4h? + h3 =
h—-0

4



Exercises for Tangents-6

(4) f(x) =+x+T1at(3,2).

m:hmf(aJrh)—f(a) _
h—0 h

Back to Questions



Exercises for Tangents-6

(4) f(x) =+x+T1at(3,2).

i f@th) — f@) _
h—0 h

_ fB+h)-f(@3)
}Llino h - Back to Questions

m




Exercises for Tangents-6

(4) f(x)=+x+T1at(3,2).

m - lim L@+t = fla _

h—0 h
y SB+h) -f@3)
hli% h N Back to Questions
: 3+h+1-V3+1
lim —

h—0 h



Exercises for Tangents-6

(4) f(x)=+x+1at(3,2).
i f@th) —fla)
h—0 h

i S B+ = f3)
h—0 h

m

Back to Questions

} 3+h+1-V3+1
lim =
h—0 h

o J4d+h-+4
Iim—— =

h—0 h
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(4) f(x)=+x+1at(3,2).
i f@th) —fla)

m h—0 h

. fB+h)-f(@3)

}Llino h - Back to Questions
) 3+h+1-+/3+1
lim =
h—0 h

VAT h-4
Iim— =

h—0 h

. Jd+h-2

lim ———

h—0 h



Exercises for Tangents-6

(4) f(x)=+x+1at(3,2).
i fla+h) - fa)

m= h—0 h
. fB+h)-f(@3)
}Llino h - Back to Questions
) 3+h+1-+/3+1
lim =
h—0 h
VAT h-4
Iim— =
h—0 h

lim 4+h-2V4+h+2
-0 h  JA+h+2
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(4) f(x)=+x+1at(3,2).
i f@th) —fla)

m h—0 h

. fB+h)-f(@3)

}LIP% h - Back to Questions
) 3+h+1-+/3+1

lim =

h—0 h

VAT h-4

Iim— =

h—0 h

lim 4+h—-2V4+h+2
h—0 h Vi+th+2

(va+ h)2 -22

lim

=0 h (VA+h+2)
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(4) f(x)=+x+1at(3,2).
i f@th) —fla)

m h—0 h

. fB+h)-f(@3)

}LIP% h - Back to Questions
) 3+h+1-+/3+1

lim =
h—0 h

o J4d+h-+4
Iim— =

h—0 h

lim 4+h—-2V4+h+2
h—0 h Vi+th+2

2
(VA+h)" - 22

lim =

h-0h <\/4 +h+ 2)

i 4+h-4

lim =

h=0p (VA+h+2)



Exercises for Tangents-6

(4) f(x)=+x+1at(3,2).
i flath) - fa) _

h—0 h

o LB+ = f3) _

h—0 h N Back to Questions
. 3+h+1-+v3+1

lim —

h—0 h

lim VARV

h—0 h
lim 4+h—2\/4+h+2:
h—0 h Vad+h+2
(va+n) -22
hm
0h<\/4+ +2)
4+h-4
(\/4+ +2)
(

m =

lim

hm

h—0 WJFZ)




Exercises for Tangents-6

(4) f(x)=+x+T1at(3,2).

i f@th) — f@) _
h—0 h

y fB+h)-f(@3)
;E,% h N Back to Questions
i 3+h+1-+v3+1
lim =
h—0 h
VAT h- 4
Iim —— =
h—0 h
lim 4+h—-2V4+h+2
h—0 h Vith+2
2
(VA+h)" - 22
lim =
n=0h (VA +h+2)
. 4+h-4
lim =
=0 (VA+h+2)
: h
lim =

hHOIL(vQF17€+—2)

m

1
Iim — =
ﬂ%v4+h+2
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(4) f(x) =+x+T1at(3,2).

m - lim L@+t = fla _

h—0 h

_ fB+h)-f(@3)

}LIP% h - Back to Questions
} 3+h+1-V3+1
lim =
h—0 h

. VA+h- 4
Iim— =

h—0 h

. 4+h-2V4+h+2
lim =
h—0 h Vd+h+2

2
(Va+n) -2

lim =
h-0h (\/4 +h+ 2)

i 4+h-4
lim =
hﬁoh(\/4 +h+ 2)

) h
lim =

hﬂOh(MJrZ)

1
Iim — =
}‘3—1%\/44‘]’14‘2

S| =




Exercises for Tangents-7

(5) joo- ! at (3,5):

Cox+1

m:hmf(a+h)—f(a) _
h—0 h

Back to Questions



Exercises for Tangents-7

(5) f(x) = x;at (3,%).

+1
m:hmf(a+h)—f(a) _
h—0 h
i S BT —f3) _

h—0 h Back to Questions



Exercises for Tangents-7

(5) f(x) = ﬁ at (3,%).

m— limf(a+ h) — f(a) _
h—0 h
i S BT —f3) _
h—0 h
1 1

lim3+th+1 3+1 _
h—0 h

Back to Questions




Exercises for Tangents-7

(5) f(x) = ﬁ at (3,1>.

4
m:hmf(a+h)—f(a) _

h—0 h
. fB+h)-f(@3)
}llzr(l) A = Back to Questions
1 B 1
lim3+th+1 3+1 _
h—0

h
11
. 4+h 4
1 _—
e A



Exercises for Tangents-7

(5) f(x) = ﬁ at (3,1>.

4
m:hmf(a+h)—f(a) _

h—0 h
. fB+h)-f(@3)
}llzr(l) A = Back to Questions
1 B 1
lim3+th+1 3+1 _
h—0 h
11
. 4+h 4
1 —_— =
no T h
4—(4+h)

) 4+ h)4
l _—_—
e SN



Exercises for Tangents-7

(5) f(x) = ﬁ at (3,%).

1n:hmeHJU—fM)=
h—0 h

I fB+h) - f(3) .

;}E’% h - Back to Questions
1 B 1

3+h+1 3+1 _

lim
h—0

.4+ h

R
4—(4+h)

: 4+ h)4

l _—— =

A ™

h
11
4:

_—h
A+ h4
i A



Exercises for Tangents-7

(5) f(x) = ﬁ at (3,%).

m:hmf(a+h)—f(a) _
h—0 h

I fB+h) - f(3) .
;}E’% h - Back to Questions

1 1
3+h+1 3+1 _

lim
h—0

—
A= S

h—0 h

h—-0 (4 + h)4
_1 _
(4+0)4
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+1 4

i flath) - fa) _
h—0 h

. fB+h)-f(@3)
}llzno A = Back to Questions

1 1
3+h+1 3+1 _

(5) fo- —ar (3,7).

m =

lim
h—0

—
A= S

h—0 h

h—-0 (4 + h)4
_1 B
(4+0)4

1

16



Exercises for Tangents-8

(6) f(x) = L at (4,3).

VX 45
m— limf(a+h) - fa) _
h—0 h

Back to Questions



Exercises for Tangents-8

(6) f(x) = L at (4,3).

VX 45
m— limf(a+ h) —f(a) _
h—0 h
i AT —f4) _

h—0 h Back to Questions
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(6) f(x) = L at (4,3).

JX+5
_ limf(a+ h) — f(a) _
h—0 h
i fETR) — f(4)
h—0 h
1 1

lim Y4 +h+5 4+5 _
h—0 h

m

Back to Questions
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(6) f(x) = L at (4,3).

VX +5
m:hmf(a+h)—f(a) _
h—0 h
. f4+h)-f4)
}ler(l) A = Back to Questions
1
lim 4+h+5 4+5
h—0 h
L1
lim Y9+h V9 _
h—0 h
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(6) f(x) = L at (4,3).

VX +5
m:hmf(a+h)—f(a) _
h—0 h
. f4+h)-f4)
}ler(l) A = Back to Questions
1
lim 4+h+5 4+5
h—0 h
1 1
lim Y9+h V9 _
h—0 h
11
. 9+h 3
1
o h
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(6) f(x) = L at (4,3).

VX +5
m:hmf(a+h)—f(a):
h—0 h
. f4+h)-f4)
}ler(l) A = Back to Questions
1
lim 4+h+5 4+5
h—0 h
11
lim Y9+h V9 _
h—0 h
1 1 1 1
li 9+h 3 9+h 3| _
im =
h—0 h 1 +l
9+h 3
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(6) f(x) = L at (4,3).

VX +5
@t - f@)
h—0 h
. f4+h)-f4)
}ler(l) A = Back to Questions
11
lim 4+h+5 4+5
h—0 h
11
lim Y9+h V9 _
h—0 h
L () () ()
lim Y9+h 3 9+h 3| _1mV9+h 3/ _
h—0 h 1 1] mo h( 1 +l>
9+h 3 9+h 3
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(6) f(x) = L at (4,3).

VX 45
m:hmf(a+h)—f(a):
h—0 h
. f4+h) - f(4)
}ler(l) A = Back to Questions
1
lim 4+h+5 4+5
h—0 h
1 1
lim Y9+h V9 _
h—0 h
11 11 ( 1 )2_(1>2 11
lim Y9+h 3 9+h 3|y W9+h 3/ _fim—9th 9 _
h—0 h 1 +l h=0 h( 1 +l> haoh< 1 +1)
9+h 3 9+h 3 9+h 3
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(6) f(x) = L at (4,3).

VX 45
oy f@th) —f@) _
h—0 h

. f4+h)-f4)
}ler(l) A = Back to Questions

m

—

é‘
+ —

oyl
N—
[\

|
—
W | =
——
no

<o}
+ | =

Iy

|
+ @“—A

9-(9+h)
lim 9+ h)9

h=0 1 l)
h<\/9+h " 3
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(6) f(x) = L at (4,3).

VX 45
:mnﬂa+m—fm):
h—0 h

i fETR) — f(4)
h—0 h

m

Back to Questions

9-9+h) -h
lim (9+h)9

n-0 1 1) T 0 ( 1 1)
h( — h —
ik 3 *
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(6) f(x) = L at (4,3).

VX + 5
m:hmf(a+h)—f(a):
h—0 h
. f(4+h)- f(4)
}ler(l) A = Back to Questions
1
lim 4+h+5 4+5
h—0 h
1 1
lim Y9+h V9 _
h—0 h
11 11 ( 1 )2_<1>2 11
lim Y9+h 3 9+h 3| _jmW9+h 3/ _fim—9th 9  _
h—0 h 1 +l h=0 h( 1 +l> haoh< 1 +1)
9+h 3 9+h 3 9+h 3
9-(9+h) —-h -1
9+ h)9 9+ h)9 9+ h)9

li = = Y =
hli%h< I +1> hqoh< I +1> o 11
Vv9+h 3
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(6) f(x) = L at (4,3).

VX +5
m:hmf(a+h)—f(a):
h—0 h
. f4+h)-f4)
}E% n = Back to Questions
1
lim 4+h+5 4+5
h—0 h
11
lim Y9+h V9 _
h—0 h
11 11 ( 1 )2_<1>2 11
lim Y9+th 31 V9+h 3| _yp, \W9+h 3) oy 9th 9 _
h—0 h 1 +l h=0 h( 1 +l> haoh< 1 +1)
9+h 3 9+h 3 9+h 3
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lim (91+h)91 = lim (91+h)91 =lim—(91+h)91=
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vo9+h 3 v9+h 3 9+h 3
-1
9+0)9
1 1
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9+0 3
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(6) f(x) = L at (4,3).

VX +5
m:hmf(aJrh)—f(a):
h—0 h
. f4+h)-f4)
}E% n = Back to Questions
1
lim 4+h+5 4+5
h—0 h
11
lim Y9+h V9 _
h—0 h
11 11 ( 1 )2_<1>2 11
lim Y9+h 3 9+h 3|y W9+h 3/ _fim—9th 9  _
h—0 h 1 +l h=0 h( 1 +l> haoh< 1 +1)
9+h 3 9+h 3 9+h 3
9-9+h) -h -1
lim (91+h)91 = lim (91+h)91 =lim—(91+h)91=
h—»0h< +_> h—»0h< +_) h=0 +1
vo9+h 3 v9+h 3 9+h 3
-1 -1
9+09 (99

1 L1 1
9+0 3 9 3




Exercises for Tangents-8

(6) f(x) = L at (4,3).

VX 45
_ limf(a+h) - fla) _
h—0 h

i fETR) — f(4)
h—0 h

m

Back to Questions

9-(9+h) ~h -1
lim — 9+ 19 = lim — 2 I _

h=0 1 1 h—0 1 1 h—0 1 1
h( +—> h( +—) + =
v9+h 3 v9+h 3 9+h 3

-1 -1 -1
9+09 (99 81 _
1 11 1=
9+0 3 J9 3

= lim
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(6) f(x) = L at (4,3).

VX +5
m:hmf(a+h)—f(a):
h—0 h
. f4+h)-f4)
}ler(l) A = Back to Questions
1
lim 4+h+5 4+5
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