WKSHP 1475 WORKSHOP FOR CALCULUS I

Find the derivative of each of the following functions using the differentiation rules.

Derivative of a Constant Function: % (c)=0

SO0 ‘“’—” 26276837

1b) y = ——— pys

1a) f(x)=60

,F!(K):O y’r— &)

d - :
The Power Rule: = (x™) =nx™1 where nis any real number

23) P’ 2b)g(x)=x_6‘ :
» 5 g

&y -5y 2 Sx 9'l)=—bx

AX & -67{4

i . i — i
The Constant Multiple Rule: - [cf()] =¢ dxf(x)

A‘, ‘erf}lV
3a) y = —4:::l = .‘U'F Y '3b) p(x) =3x’ P 6‘) 3 (xq')
- - d d - akl'u‘" =5 ¢
120 Rk 3 (3x)
:-‘l("‘ ) of vhet's %) = 2Ux*
224 () = ride

The Sum Rule: == [f(x) + g(0)] = = f(x) +=-g(x)
The Difference Rule: == [f(x) + g(0)] =~ f(x) — == g(x)
( )= -[-;Jtc de rwd‘l*"

1 2 of fuactito insde
4a)y 2x +4x3 Parendleses 4b) t(x) =2x" +4x+1 )
#6) = 2(x5) 49 G 41 (1)

y'= 2x¥)’+ (4x)
y'= 2 (x2) +4 () )25 #4107 +) (0)
-l $-) $'0)= =10 + Yx°
iz 'Lx-l - "( £ =-105° +4
y'= xT 4 2 x 3
4c) y=-2x"" - Sr ——7t " 4d) h(x) = 4x~7 —3x7! § -
- _Z.—q,[“ BERPNIE 2 We)= 4 =2% T =3e1x
VR LR L W= -28x " +3x

&Y. g, Jox -7
dx
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Review Properties of Exponents Examples

Product Rule xM - x™ = M y ey = 3+3 = \/"
7 -1
: x _ a 3 4
Quotient Rule — = X" where (x # 0) pa Q ZAa
Zero Exponent i =1 where (x # 0) w' = |
myn mn 62 t-L 18
Power Rule ™" =x (b°) = b =
3 ,4 13

Power of a Product (x-y)" =x"y" (r'ty = (rq) 4= ‘-l «E
Power of a (E)" _ %" where (y % 0) P_9 _ L_.. = L
Quotient y) —yn y q2 - q/q_. I ‘T,lo

Negative Exponent where (x # 0)

1
an = Ya

Rational Exponents
where Va is defined on R

65 = J6f = Y4*=4

m n—m m n
an = (Va)  and an = Va™
where m and n are positive integers and
R/a is defined on R

Rational Exponents

4
(32)5 = \(‘s\];a": 21‘-'-“;

= AGT

5. For each exercise below,
i.  Simplify and rewrite each term as x™ with exponent in the nume
ii. Find the derivative.

Function Rewriting the exponents
1 1
= 4 = y=x"2+ x71
y xz  x

rator.

Derivative
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Function Rewriting the exponents Derivative
A -l
1 —-—7{ 'L ’ | -": \ XL
— - -_— 2z - =
y= I Va \/ =X X Y ZX 2
i EE
y=x3 + X ) oY a3
y=z=1 (Vx 3
Vx ) = >
y=x + X
?.
1 5 dy 5 14
5 T g n 2-=
y = (x§)8 Y= X = X dx = 12 X

-cy/
foa L ﬁx" I= &Y+ )+ (654 (+F)

" o =
Y \/,; ‘7\"'.‘.0 + 61‘2_)(2 ,dr ;.. -Ix

Xt X P

_x3+3x2+6+7x‘3

y (A L
B 2 =X + 3 16X X -3 -
* y= X y': ]+ 0 = 12x -35%
-3 ~
y’; | —12x -35%
L
T 1 £-1 3 2- ) 4n ~-)
Y22k L - Y95 —= : =54
gy ;1;4";{— 2 %-,/(_2& 7 X +32X @x
£ 3 ,% c
223 —x2 +3x—5 Y=2Ax —X 43 - 5
y:

Vx
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The Product Rule

6a) y=x"(2x+3)
._7 ~ £y +'F3
L] z,+s)+ x'(2)

= Bt 4120+ 2!
=-fo"+]27<3

f= X | 3=$<"'3
ot | 9= 2

The Quotient Rule:

S f(0g()]

= Z[F0]- g() + = [g(0] - )
or

cor=ra+ar #'s+Fq

6b) g(x) = (3x — 7)(x% + 6x)

= gx...q.l vE X +Qx 6 6‘)- wv -I'l.--\r
. AT = 3(24by) + (3x-3)(2x40)
= 34 )8x 4 £x1r+|3;<‘1"}‘ﬁ“q2
¢6) = Pt +92% - 42
a [? _ &) —Zlg@l 7 ()
dx Lg(x) [g(x)]?
or
({)' _f'a-9gf _ 'F'S"F_ﬁi
g Je2 3"-
_ x’ / _'F’S -‘Fg,'
M) 4= (==
teicgess ’(] Rx (3629 O] 4x-2)
£i= 18] /= bx-2 C5
. StxP-36x-Sx Bt h%"
A TR
§/(x)=
/
/6=~ Sy
q/(x) =

(%I’)'L
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The Chain Rule: é [F(g)]=F"(g(x))-g'x)

£ o’

Derivative of the ~ Derivative of the
composite function ~outside function f

flg(x))

Derivative of the
inside function g

. . . . . . dy _ dy du
If y is a function of u, and u is a function of x, then the chain ruleis — = —-—

8. Find the derivative using the Chain Rule

dx du dx

a) y=(x"+3)° . b) s(x) =2(5x —500)""
x = u= 43 > flw)=un S')= 2
/
\{'* 1”(“'-) Lo s'6)= 2
J
= Bats )
sG)= 2
- -S ‘+3
- 3 (e ) (e 4 (x)= 2000
= g (¥+S) - 2x ¢/ (x)= 2000 ‘
y'= lox (x+3)" ()= 10000 (Sx-seg)™
8
c)y =+3x = A d /1—
-2 w= x4 2 -«* A
)=V s ;5:12 ¥
=u* _I_Ca,,c-!-l)z (Sx-l-l) 9_‘1,

2
-zl(ml)”* 3

=2 (1;«-!)-’

) . 10x
2

P s
Y " o facen i
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9. Find the derivative using combination rules
| / /
Nz ’F 5 + 'F3

a) y=—4x?(2x® —14)* o )3 2
oot | g2 2 = gl 1) 4 ) 286
£z 8|4 = 4 (2019 4t

= 24y (21

u=2x’“lq s 'Ff(h)'u\f: L[.,:“-u’
y(22-10) (201

e : ) ()
2 o fan =) Ae¥
= Z"{K‘L(z)?"]q)z
b) y=x3-vx2+3
7 rd
15 = v‘x23+3 Y"_-_ ‘e_s_lsléﬁ.

T . ’_x 1 ) i
F=lx *3) ‘b,“x a \/: 4 oas)? — 3 (x4
£ !l |3 = 3% x*

o +3 '
A ey S
h) st U\t 2 X ._ 43



