MAT122 HW10-12

Problems
1. Use the definition of the derivative to calculate derivative of
f(z) =42 — Tz
at x = 1.

2. Use the definition of the derivative to calculate derivative of

at x = 2.

3. Use the definition of the derivative to calculate the derivative of
f(x)=+v1-9z.
4. Use the definition of the derivative to calculate the derivative of
f@) =+t
T)=1x -

5. Compute the derivatives of the following functions:
(a) f(2) =ad +2.
7
(b) f(x) =T2> 4+ 2Va® — 8z + o

x? + 3z + 27
22

(©) f(z) =



Answer Key

1L f(1)=1
2. f'(2)=-1
3. f(@) = ——
W=
/ 271
4 fla) = —;
5 () f@)= 20 - 20



Solutions

1. By definition of the derivative,

h) —
f,(l):}%f(ﬂr]z f(1)
A1+ h)2 = T7(1+h) — (=3)
h—0 h
44+ 8h+4h?> — T —Th+3

2. By definition of the derivative,

o
F'(2) = Jim, h

3. By definition of the derivative,

i J@ ) — f@)
h—0 h
i V1=9( —V1-9z
h—0 h
i V1-=9( —V1=92/1-9(x+h)++/1-92
m
h—0 h V1=9(x+h)+/1-9z
i 1-9(x+h)—(1—92)
1m
h=0 hy/1—9(x + h) + /1 -9z
-9
heo\/1— z+h)++/1-9z

f'(x)

21— 9z



4. Notice that

5.

1 2241
T+ — = .
xr

x
By definition of the derivative,

i S — @)
h—0 h

@+h)?+1 2?41
(x+h) T

h—0 h

x(x? +2zh+h%2+1) — (z+ h) (22 + 1)

(
)

h—0 hx(z+ h

23+ 222h + xh? +x — (2® + x + 2°h — h)

h—0 hz(x + h)

- 22h +zh? — h
h—0  hx(x + h)
o h(x? + zh — 1)
h—0  hx(x+ h)

2?2 +ah—1
h—0 x(xz + h)
2 +2(0) -1
x(x +0)

|
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|
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(a) By the power rule,

(b) Notice that

flx) =72+ 23 — 8z +Tr L.

It follows from the power rule that
/ 2, D s -2
fl(z) =21z —|—§x2—8—7x .

(c) Notice that
flx)=1+32"" + 27272

It follows from the power rule that

f/(x) = —3272 — 5423,



