Derivatives

Differentials
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°ROBLEMS
2 Problems 1-20, find dy/dx. V2/2  dx 1/4 dx
1.y =cos™x? 2. y=cos }(1/x) 27. J; V-7 28. J; N
3. y=5tan '3x 4. y = cot " "Wx L L
< . . dx X
5y =sin"'(x/2) 6. y=sin"'(1 —x) 29. - 30. f
) N 4
7. v =sec !5z 8. y = (1/3) tan"'(x/3) Vs XV =1 °1 I+
9. y=cscT (x> + 1) 10. y = cos™'2x 31 4x dx 32 J' dx
. y=csc 'Vx+sec™'Vx 12. y=csc "Wx+ 1 o V4-—xt o V4 - x*
4
13. _\'=cot*1\/le 14. y =xV1—x?>—cos™x 33 f\/i x dx
By =VxZ -4 - 2sec”'(x/2) "ha VA -1
2 x 4
4. v=cot™}= + tan 1= f dx . 2
: 2 3. (Hint: Let x = u”.)
* _ 2 2xVx—1
I‘._\‘=tan“li+l 18. y=xsin x+ V1 —x® 3 f dx 16 j 2 dx
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i
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SR 37. _— 38. —_——
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-1 d 2 —2%
-a-;(x )= .
1-@)Y N1-xt

et
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6.3 DE

1. y= cos tx’ =

3. y= 5tan 3x=dy—5(
dx

et 2o _d_
5. y=sin > ax \/____d 2.
X x
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——(5x) = L

7. y—sec 5x=>J-— .
‘\/(Sx) -1 4\/25x -1
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- -1 -2
9. y=csc1(x2+1)=>ﬂ— i(x2+1)= X

dx '
2+ 114 (2 + 1) -1 (22 + 1 x* + 2%7

- - T
11. y=csc 'Vx +sec*Vx = 5 since the secant and cosecant

are cofunctions. .. Sy =0.
dx
-1 -1 d , —— -1
13. cot Wr-1= Lo Wx-1)= ———.
y= dx 14+ Wro D) ax 2xVx— 1
1
2 =
15. y=alx’-4-2sectX > L2 4y Tex)-2 2
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X X
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- X _ 1 - x|x]| ] lzl 2
2 2 2
‘\/x—4 lxl x —4 | x| x —4
2 4
: 4
X - +4
Ifx>2, IXI=xanddl=——-— Ifx<-2, ;x[_-xandﬂz X
dx X dx 2
XN x -4
1x-1 dy 1 d(x—l)
17. =tan = === —_—
Y x+1  dx 1\ dx\x +1
1+(222)
x+1
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(x+1) ][x+1—x+l)_ 1
2 2 2 T2 :
(x+1) +(x-1) (x+1) x +1
f =1 (2 2
19. y=x(sin "x) —2x+2‘\/ 1-x sin "x
d 2 1 1 2-=
-al=(sin-lx) +x(2sin™ x)| ——o —2+2‘:;(1—x) 2(-2x)sin 'x
X 2
1l—-x
2
+o1-x [ —— )=
2
1l—-x
-1 .2 —-2xsin” 1 .2
(sin 1x) + 2xsin x xS x—(sin 1x) .
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) 2
dx -1 _ , -1._
=s8in "x =gin =-sin 0=-—
o 2 0 6
1-x
2
2
dx -1 -1 -l ® R _T
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xNx -1 V2

0
J 4dx2 = 4tan-lx] =0—-4tan (1) ==
B -1
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Let u=x =>du=2xdx. Thenx=—=>u=%; x=0=>u=0.

2
3 2 Llau 2
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1 4x —1 2 = u -1 2
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Letu=2x=u =4x anddu=2dx. x= E_ =Du= 2 andx=1=>u=2
= V3 V3

V2 2 -
4x dx Zu];

Nl

o]

= . Let x2=2 sin u = 2x dx

0

T
= 2 cos u du. x=0=>u=0;x=‘1—2_=>u=-2-.

4
V2 2 V2
—du
xdx 2 1 -1 E 4
= =—=gsec Jjul = —
2 4 2 2 24
xNx -1 uWu -1 2

2 2

2 - 4
Let u=x =>du=2xdx; x=V2 =2u=2 andx=ﬁ:u=‘f§.
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2

d - _ - T T T
= 5 = tan 1(x—l) =tan '1-tan 1(—l)=z—(—z-)=-2—
b 1+(x—1) 0
3 V3
T 5 AE}
2
dx 2udu 1 T
— = =2sin "u = -
VxV1-—x 2 1 6
L 1 uy 1l—u >
V2
- 3
Letu=\/xﬁu = x and 2udu = dx. x=l=>u= _1_ andx=2=>u=——
2 N2 4 2
iz -
3 1 -3
—du
dx 3 -1 T
— = —————=sec |ul = —
/ 2 1 2 12
2 xA 9x ~1 ., TuWu -1 -2
3 3
2 2 : 2 N
Let u=3x=u =9x anddu= 3dx. x=—§=>u=—2; x=—T=>u=—*/3
_—2
1 ‘\/ 1-4 2
in —4x
lim SR 2% _ 4, YT
x—30 X x—0 1
1 -1 X
/ 2 2
-3 -1 1-x 1-x 1
limx (sin x—-x)=1im =1lim ==
x—0 x—0 2 x>0 6x 6
3x
. - ¥ T
f(x)=sin ‘x4 costx EE' .'.f'(x)=0andf(.32)=-é-.
2 d6 —
tan 0 =x= sec 9——=£. x=2=secO=v5.
dt dt

240 do 4
(5) o =4= L= rad/hr

- T -
Yes, sin lx= Co cos 'x =>these functions differ by

at most a constant.
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