MTHI132 - Examples

2.5b Problems

Tables and Graphs

Example 1. A table of values for f, g, f’, and ¢ are given.

(a) Find the derivative of f(g(x)) at z = 1. |

x
1
(b) Find the derivative of g(f(x)) at x = 1. 2
3

(c) Find the derivative of f(f(z)) at x = 2.
(&) f’@nﬂ‘ﬁ/ﬂ)= -H%) 3’:'; = |0 =0
(b) %'({m) *f)d) = @’nzy{"l') = 463 =¥
) F ) fi) = Firtiyy = 3. (=0 =18

Example 2. If f is the function whose graph is given to I

the right. Use the graph of f to estimate the value of /
each derivative: h

1. f(f(x)) at z = 2.

(17)
2. f(z%) at z = 2. >

i) [ Tt = Yot
A

) = )—HZ; ==, fw=- due w the Graph
So f Nt =fothi-1
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Standard Problems

Example 3. Find the derivatives of the following functions:

(0) f(z) =" cos™
] _ /
,t_/l\() = %) ;,\7;'47< + -% {w’§ X) P(odu_v{' rnde

- -L
= _37[9'4,0( 4>( —(——%{(—4—)“1 X‘%SMX>

chorn rnle

(b) g(ﬁ) = ((4;5 + :83)_2 + 3:[3‘)4 <« outer

> 2
G = 4((4><+x”)_)+%>05' (<2 (e [ 443) 43 )

(c) h(t) = sin(cos(tan(2t))) | | /
k/rt) = é/v\/(mﬁ'ﬁnlz%))) . LoS ('['ém P_{,\) , 1-6"'\(2%) ‘ (Z“t/

o | fent) S [Eane) ) el 2
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Example 4. Find an equations of the tangent line to the curve at the given point

(a) f(z)=(1+22) at z = 0.

Ly =1l 12x)). 2

y- o) = Hoy (X =0 )

& Y-l = 2N
(b) g(x) =v1+a3 at v =2
ﬁ)lxj—"’(“x) 5X
3\2) 53t =2
qR) = ;ﬂ? =3
g-gr)y = A7)
3—-5 = 2(%”2)

(¢) h(z) =sinz + sin®z at (0,0)

&
W) = L 2 S X

Moy= | +0 =|

ﬂ-—o = | (x-0) (3 ﬁ:’)<
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Non-Standard (Fun) Problems
Example 5. If h(z) = /4 + 3f(z) where f(1) =7 and f'(1) = 4, find A/(1).

hn = £ l410) > 1)
L ]
Wy = & [43f) 2T

=1 [4+37) > 4

N/

X

|z]

R f Outer functt: Iz
1 - [nnesr fuactim: X

d
Example 6. Write |z| = v/22 and use the chain rule to prove that d—|x| =
T

2

X

:{j/-z—'—-—?

Example 7. If f(x) = |sinz|, find f'(z). Where is f not differentiable?
-% ‘s not ditf whon the ;‘prf af |1 Vs 0, Intnis e,

i+ means Siax =0 = %A= KT ) «(——wo,L{ ke R
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