@) =x°

Power Rule:

f(x) =a x*

f(x) =x*+3x+5
fl(x)=2x+3

y=5x"-Tx*+x-4

y' =15x> —14x+1

d 5
—(—3x S rdx -9x7 4 —)
dx 8

3. =12x7 -8x 7 +9x 7

_ 12-8x*+9x°

_—
X



y=2x"-Tx"+3x-11

. D(y)=-6x""+7x7+3
-6 7

Dx(y) = —4+ —2+ 3
X X

—6+7x>+3x"
Dx(y) = x4

fx) = —{x-4) 7
15
f'(X)=— 7
2(x—-4)7
3
y_(x_7)4
y=3x-7)"
dy N
— 12(x - 7)
-12




S() =221 =5t +9

S(t) =V(t) =44t-5

2 2
= 1 11
d—y=9x3——x5+3x——
x 2 7
d’ 1 3
. dx}; =6x *-—x°+3
d’y 6 1
P
x3  5x3

g(x)=3x*"-2x" - x*+11x -3

dzy
73 =12x° - 6x° - 2x +11

d3
£ 36x% -12x -2
dx



f)=uv
Product Rule:
f(x)=udv+v-du

1. f(x) =13x*(x=2)

Let u=13x" and v =(x—2)5
So du =26x and dv =5(x —2)4

f(x)=u dv+v-du
£1(x) =135 5(x - 2)" + (x-2)" 26
F1(x) =13x(x - 2)"[5x +2(x -2)]

Fi(x) =13x(x-2)"[7x - 4]

2. y=3mxsinx

Let u=3nx and v =sinx
So du =3m and dv =cosx

y'=udv+v-du
y'=3nx- cosx +sinx- 37w

y' = 3m(x: cosx + sinx)



3 %((t_4)3-(t+9)7)

Let u=(r-4)" and v =(t+9)
So du=3(t-4)" and dv =7(t +9)°

d—y=u- dv+v: du
dt

%=(r—4)3- T(t+9)°+(+9) -3 -4)

%=(r—4)2(t+9)6[7- (t-4)+3(+9)]

%:(r—4)2(t+9)6[7t—28+3t+27]

Y AV 6 _
E_(r 4)(t+9)°[10r —1]

4. y=(z+8)(z-11)" (z+3)’

D.(y)=5(z+8)" (z=11)" (z+3) +(z+8) - 3(z=11)" (z+3) +(z+8)™ (z=11)" 7(z +3)°
D.(y)=(z+8)" (z=11)" (z+3)" [5(z=11)(z+3) + 3(z +8)(z + 3) + 7(z +8)(z - 11)]
D.(y)=(z+8)" (z-11)" (z+3)" [5(z* - 82-33) + 3(* +112+24) + (2" - 32 - 88)]
D.(y)=(z+8)" (2 =11)* (z+3)" [52" - 402 -165+ 32" + 332+ 72+ 72" - 21z - 616]

D.(y)=(z+8)* (z-11)" (z+3)" [157* - 282 - 709



5. y =sinw- tanw

@ sin(w)- sec*(w) + tan(w)(—cos(w))
dw E— _—

sin(w)

) (=cos(w))

d_y= sin(w)- sec’(w) + !

I cos(w
a4 _ sin(w)(sec*(w) =1)

dw

d _ sin(w)(tan*(w))
W

6. S(t) =5t (tanr) - 31(sec 1) - 11

S'(t) = 51 sec’t+tant 107 — 3¢ secztant + sec t'g)

V(t) = St[tsec2 t +2tant] - 3sec t[ttant +1]



d 2 L
7. 2 9y (x - 3)
dx

21 -L L L
j—z=9x35(x—3) 24+ (x=3)2-6x3

2

1
dy _9x7  6(x-3)°

-5 = 1

- 1
dx 2Ax -3)2 x3

2 1

1 1
d 9x7[x¥]  6(x=3)72 (x =3)7]

= Tt — T

Ax=3)7[x] X722 (x=3)7]

dy 9x+12(x-3)

d 1 1
T 2(x-3)x 7]

dy 21x-36

E =TT

2x =3)7[x7]

8. (1) =(1-3)" (1+1)" (5t - 4)
W= 4(t=3) (e+1)- (5t =4)+(r=3) - 2(t +1)- (S -4) + (1 =3)"- (1 +1) - 5

R'=(t-3) (t+1) [4- 1+ DGt -4)+2(1 - 3)(51 - 4) +5(t - 3)(t +1)]
R'=(t=3) (1 +1)- [4657 +1-4)+2(5¢ =19 +12) +5(° =21 - 3)]
R'=(r=3)" (r+1)-[200° + 41 ~16 + 10" - 381 +24 +57 ~10¢ -15]

R'=(t=3)" (£ +1)-[35¢ - 441 - 7]



_ High
F) = Low

Quotient Rule:

i[High] _ Low- d(High) — High- d(Low)

dx| Low Low?

_ A
" 1-sinA

1. g(})

(1-sinA) 1 — A(~cosA)

g(A) = (I=sinAy’

1-sinA+ A cos A

§N = — sy

_ (-3
Ve 4

po Gt 4)-5(x=3)" —(x =3)°- 2(x +4)
[(x+4)°T

_ (x+4)(x- 3)4 [5(x+4)-2(x-3)]
- (x+4)4

!

!

_(x =3)*[5x+20-2x +6]
- (x+4)°

_(x =3)*[3x +26]
- (x +4)

!




< (tan(x)

3.5

sin x

f(x) =

COS X

cos x(cos x) — sin x(—sin x)

fi(x) =

cos’ x

F(x) = cos” x +sin’ x

cos’ x

fi(x) =

cos’x

fi(x) = sec” x

3h -2
4. y= (m) (Sh +1)

3h -2 [(2h +3)- [3]1-(3h =2)- [2]}

D,(y) =(m) [5]1+ (5h +1) _ 2h+3)]

(6h +9 —6h+4

3h-2
)- [5]+ (5h +1)_ 2hTa)

15h—10)+[13(5h+1)l

Dh(y)=( 2h+3 ) | Qh+3)

15h - 10). 2h+3 l13(5h +1)l

Dh(y)=( 2h+3 ) 2h+3 | Qh+3)

30h*+25h-30 65h+13

b =—g 3Tt ey

3042 +90h -17
(2h +3)

D,(y) =



sin x

1-cosx

dy B (I =cosx)(cos x) — sin x(sin x)
dx (1 -cos x)2

dy cosx —cos’x —sin’x
dx (1-cosx)’

dy _cosx —(cos”x +sin’ x)
dx (1-cosx)’

dy _ cosx-1
dx (I -cosx)’

dy -1 1

dx 1-cosx cosx -1

o345

6. S(t)=t _t+1 +5t(t+1)3+9

S‘(Z‘) _ (t+1)(2[—3) _(t —3[+5)‘1

t+1?
+5t- 3(r+1)° +(r+1)° 5

2t2 _t_3—t2+3[_5
(t+1)°
+5( +1)2 [3t+1+1]

V(t) =

174218

V(1) = L +5(t+1) - [41 +1]



dy
dx

) 1
. = =3x4-
7 Sx( x—2)

j—y= 3x%(4 - (x-2)")
X
dZ
y T =3 (=22 +(4-(x -2)") 6x
» Xx=2)"
2 2
d)2/= 3x _+24x- 6x
dx> (x-=2) (x-2)
d’y  3x? .\ 24 x[x* —4x +4] 6x[x =2]
dx®  (x=2) [x =21 (x =2)[x=2]
d’y  3x*+24x° —96x* +96x —6x°+12x
dx’ (x-2)°
d’y 24x’ -99x”+108x
dx* (x =2)2



Chain Rule:
g(u) = Stan(3u’)
1. g(u)=5sec’(3u’) bu

g(p) =30 usec’(3u)

y= sin’ (x*)

y = [sin(x "]’

yv= 5- [Sjn(x4)]4[COS(x4)' 4X3]

y'=20x" sin*(x*): cos(x*)

d 5 1 5 10 4
—((3x° =8) ) =11(3x" =-8) - 15
o((3x7=8)") = 113" -8)" 15

d
—((3x° =8)"") =165x*- 3x> - 8)"°
dx(( x> —8) ) x"(3x7 -8
y =11cos’ (4 x* - 5)°

y =11[cos(4x> -5)°]

Z—y =55[cos(4x* = 5)*]* (— sin(4x’ —5)3)' 3(4x*-5)* 8x
X

Z_y =—1320x- (4x* -5)*cos*(4x* —5)°- sin(4x* - 5)°
X



5. %((5;8 +2)° (4x* =2)7)

u=_0Gx>+2)"°

du=10- 5x>+2)°-15x>
du =150x> (5x° +2)’
v=>4x -2)

dv =7(4x> =2)°-12x°
dv =84x*(4x* = 2)°

i((5x3 +2)% (45 =2)7) = w dv +v- du

dx

=Gx"+2)° 84x7(4x -2)° +(4x> =2)-150x- (5x° +2)°
=6x2(4x> =2)% (5x3 +2)°[14(5x> +2) +25(4x° = 2)]

=6x7(4x° =2)% (5x7 +2)’[170x° - 22]



6. S@t) =(4r -5)"-5:°=7)°

u=(4r -5)"

W=11 (41> =5)1°- 127>
W=132t (41 = 5)°
v=(5t2=17)

v'=9-(5¢ =7 101
V'=90¢ (5t = 7)°

S =uv+vu
=@4r =590t (5¢ =1+ (5¢° =7)°- 13247 (41 -5)"
=61(5t> =7 (41> =5)'°[15(41> =5) + 22¢(5t* = 7)]

=6t(5t" =7)"- (41> =5)"°[170¢ =154 - 75]



&

= 2sin2(7x3)- cos’ (5x5)
dx

7.

u=2sin’(7x%)

u =sin(7x")]

du = 4[sin(7x")] - cos(7x) 21>
du = 843" [sin(7x7)] cos(7x)

v = cos*(5x°)

v =[eos(5x%)]

dv =4[cos(5x")] - (~sin(5x*))- 25"
dv ==100x*[cos(5x")] - (sin(5x*))

d2y

o =udv+v-du
x

2

d :
~= 2sin’ (7"): ~100x*[cos(5")] - sin(sx))
X

+cos’ (5x5 ) 84x2[sin(7x3)]- cos(7x3)

2
zﬁh ~200x* sin*(7x*)- cos*(5x°)- (sin(5x?)
X

+84x% cos*(5x°)- sin(7x?): cos(7x?)



2 _ [ sin(5h)
Y= cos(7h)

dy B cos(7h)- cos(5h)- 5—sin(Sh)- (=sin(7h))- 7
dx [cos(7h)]2

d_y _5¢08(7h)- cos(5h) + 7sin(5 h)- sin(7h)

dx [cos(Th)’
(3o’ -5)
SREY

Qa’ -4)*503a* -5)" 12a* - Ba* -5)°- 32a’ -4)*- 10a*

g(a) = [(20(5 _4)3]2

60> (20° —4) (3ot =5)* = 30a* (3t —5)° (20 - 4)?

glo)= Qo — 4y

60a’2a’ -4 Ba’ -5)* -30a* Ba’ -5 2a’ - 4)
Qa’ -4)°

gla) =

300 2a’ - 4)’Bat - 5)4[2(2a5 -4 -aBa’ - 5)]

gla)= Qa” -4y

30’ Bat - 5) (o’ + 50 -8)
Qo —4)°

gla)=



sin*(5h° =2)
10. y=|—7=77=
cos“(7h” + 3)

cos(7h’ +3)- 2 sin(5h’ -2)]l - cos(5h* ~2)- 15> —sin’(5h* ~2)- 2[ cos(7h’ + 3)]1- (=sin(7h’ + 3))- 14 h

Dh( )= V)
g [(:osz(7h2 +3)]

2hsin(5h> = 2)cos(7Th” + 3)[15hcos,(7h2 +3)cos(5h” = 2)- +14 sin(5h’ - 2)sin(7 h* + 3)]
cos*(7h* +3)

D,(y) =

2h sin(5h* - 2)[15h cos(7h?* +3)cos(5h* —2)- +14sin(5h* —2)sin(7h> +3)]

b= cos (Th' +3)




