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Math 100:V02 — WORKSHEET 4
CALCULATING DERIVATIVES

1. DEFINITION OF THE DERIVATIVE

Definition. f(a + h) ~ f(a) + f'(a)h (or f'(a) =
hmh—>0 f(CH‘h])l—f(a))

(1) Find f'(a) if
(a) f(z) = 2°, a=3.
2(3+h) = (39M)7* = D+ Gh+h> - ;(? 6h -»1);:&
$D)=3=9 R1(R)#6h M linaaw
% §fR)=6 ——  or "h}
a¢ {3(3*?"9/3), (e+h)= 3 Ghe Lz, 6+ h

(b) f(z) = %, any a.

2 0
x
(uSing Gntk coftnifio) k3o
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(a) f<33) = 1% — 2x, any a (you may use (a + h)3 =

a® + 3a*h + 3ah* + h?).

cos(h+h)—cosb

(2) Express the limits as derivatives: limy,_q

. h 7
hmx—>0 % "
Ly | dlcnse) l
- SPX—%vo _ d Sine) do 'e v
X’7‘° 'X—O d e 930
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at ,Q»qu Fofn‘\‘ )f~ (Q,l) ?,eﬁ' a d.W‘{V"HW. 'F“"Cé/m
?"(’ﬂ, df‘/d;v.

Goy al Cowo‘) VAN u.?fng raloy.

Yacks %(X")? hx™! ,%e&c*

"n’}\-]‘wd Lugo o
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2. THE TANGENT LINE

(4) (Final, 2015) Find the equation of the line tangent
to the function f(x) = +/z at (4,2):

£ = o2 1. Blx) d’(x) &x’-
R H@)"’L <. l

\ 'i --’ -
So 'hl’nso.rﬂ‘ (A %‘u[x“") 2 }El’@(’a

..Q-l- -L(x_q_) J \’ /1:)

Sumr Any {"W{‘ ltne )wS’(AFz 30y h‘%) N7 J
passeo through (@, fl) (%-9)
(5) (Final 2015) The line y = 4o + 2 is tangent at x =
1 to which function: z° + 22° + 3z, 2% + 3z + 2,

2T +3+2 22+ 2> —x, 22+ + 2, none of the
above?

Lire, Do slape % @t X= passed Phangh (1,6)

w;/

| x




(6) Find the lines of slope 3 tangent to the curve y =
23 + 42 — Sz + 3.

(7) The line y = bz + B is tangent to the curve y =
23 4+ 22, What is B?



3. LINEAR APPROXIMATION
Definition. f(a + h) = f(a) + f'(a)h
(8) Estimate
(a) x V1.2
nbnwmby Says: {13 R T <)
h $6)= % =xi Mmoo R0), wad £012). 5
L) 278 BTN -4 s $30 ¢ £ »%(x- ()‘(
Aoky=piy ~3) |
o RO)x [+koa -] 2|2 §)

(b) % (Final, 2015) /8



(¢) % (Final, 2016) (26)"/°
ek &xl-x>  £6)- kx"%
t(aY) =J?; ) Flan)-L
® ()23 -»9%;(—‘1) = 233
26-23 ,0r: A6:2%+(-1)

4. ARITHMETIC OF DERIVATIVES

(2) Differentiate
(a) % f(z) = 627 4 22¢ — z7/?

(b) % (Final, 2016) g(z) = x°¢® (and then also z%")
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