HOSSAM GHANEM

(20) 3.6 The Chain Rule

Suppose f isafunctiongivenby f(x) = (1 +5x)°, x€eR
Example 1
7 June 17, 1993 Kiirel i) it
x—0 X
Solution
fl) = (1450 flo)=1

f\x) =10(1 +5x)° -5 =50(1 + 5x)°
£M(0) = 50(1 +0)° =50

-1 —f(0
L e VAR L
Example 2 |Evauaethefollowinglimit, if itexists x5 —1
52 April 9, 2009 A lim afin s
Solution
Let f(x) = x5 F) =1 @ =23
2
3—-1 —f(1 2 W 2
i S5 = S = S =g
Example 3 4sin (3) - 1
8 August 28, |Evauae  Jim =
1993 x>y 5

Solution
Let f(x) = 4sin* (;) o - f(g) — 4 sin® (%) — 4(%) — 4-%: 1

X T
_ 451n4(§)—1 _ f(x)—f(f) (T
By s = 1 (3)
2 X—5 2 x 12
\ — 03 X, x .21
f\(x) = 16sin S 1 CosT - i
T T T 1 1
B (4) sin 7 cos4 \/f \/i



(20) 3.6 Thechainrule p2

[2 + 2 pts. ] : Consider the function g(x) = ( sin(mx) +Vx )3
(a) Find g\(x).
(b) Find an equation for the tangent lineto thecurvey = g(x) atx =1

Example 4
59 9July 2011

Solution
9\ (x) = 3( sin(mx) +Vx )2 (n cos(mx) + %)
. 2 1 - 5 1 _ 1_ _E B
g\(1) = 3( sin(m) +vV 1 ) (ncos(n) +TT> =3(0+1) (n(—l) +§> =3 (2 n) = 2(1 21)
g =(sin()+v1) =(0+1)3=1
m=%(1—2n) p(1,1)

y—y§=m(x—x1)
y—1=5(1—2n)(x—1)

Example 5
44 November | Find Z—y where y = [cos(x? — 1)]°
9, 2006 *
Solution
aca = 5[cos(x? — 1)]* - [-sin(x? — 1)] - 2x
dx
Exarn le 6 Findy\if y = cos3 (sec2 (\/xz — 3x + 1))
6 April 8, 1993
Solution

y\ = 3cos? [sec? (/2 = 3x + 1)] - (=sin [sec? (Vx? = 3x + 1)]) - 2secy/x2 — 3x + 1
.Secm.tanm_ 2x —3

2Vx? —3x+1
Example 7
43 June28, |Let f(x) = (x?—1)sec(vx —1)+tan(x®—1). Find f\(x).
2008
Solution
fA\x) =2xsec(vVx —1) + (x — 1) sec(vVx — 1) tanVx — 1 - 2\/x1T1+ sec?(x3 —1) - 3x?
X sin x
Exarn |€8 Flnd d_y Where y:1+COtx
39 July 3, 2004 dx
Solution
dy  (1+ cotx)(sinx +xcosx) —xsinx (— csc? x)
dx (1 + cotx)?
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(20) 3.6 Thechainrule p3

Let f befunction such that f\(x)z1 find
X
Example 9

d
pir (f(secx + tan x))

Solution

d d
a(f(secx + tanx)) = f\(secx + tanx) -a(secx + tan x)

1 secx (tanx + secx)

= ——— -(secxtanx + sec®x) = = secx
secx + tanx secx + tanx

o L (2x -1 : dy
Examplelo If f\(x) = sin(x?) and y_f<x+1) find,, S

dx
Solution
dy .\ (2x-=1y d 2x—1y 2x—12_(x+1)-2—(2x—1)
dx (x+1) dx(x+1)_sm<x+1) (x + 1)2
Example 11 a2 : ) A
If v = =V2—-3t—t2,Find —=— at=2
36 April 19, 2003A | 7 <u+1> and uf= /Find o
Solution
dy_dy.d_u | ANl w2l == A
T 2 att=2 Su=+2-3t—t2= y-8= -2
dy _(u-—1 .(u+1)—(u—1).1 S
P (u+1> (u+1)2 5(2_3t_t)3 (=3 720
| L 1 B 3) al 2
) 25D deatea-
_L 21 56
aa g 11113 G = 9

Example 12 LDy !
Find — If y=(u? 1)? and u=+V 1
42 March 29, 2006 dx y SCTHREERETET u = Vxsec T

Solution
1
y=@W?+u+1)2 u= (xsecx +1)3
dy dy du
dx du dx

-2
=2Ww?+u+1)-Qu+1) -é(xsecx+ 1)3 - (secx + xsecxtanx)

Example 13 ) 4
25 December |Find f\o)if f(8) =6%secd ————=
10, 2000 (1+V0)
Solution
-3
f(6) = 0%.sech —%z 02.secd —4<1+9%>
(1+Ve)

£\(0) = 20secH + H%.secHtanf — 4(-3) (1 + 9%) -ZQT
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(20) 3.6 Thechanrule

Homework

(4t — 3t?)°° -1

1 |Evauae |im
M x—1 t—1
2 |Giventhat f£\(2) = 44 find limw 1 January 1990
Ty x—0 XN A—
3 | Evauate lim Vx + kg
T x—0 by
2 1150 _
4 |Evduate |im " +x—-1) 1
M x—0 X
5 |Find A ), if f(x) = x®tan 2x + sec(x? + 4) 35 October 31, 2002 A
2
Find f\(x) where - mminasick
Q fix) f&0) 5+ csc3x
X
7 |Find f\(x) where f(x) = sin® (ﬁ) 45 March 28, 2007
X
ind £\ o in3
8 |Find f\(x) where f(x) =x+ Lsin®( : +x) 2 May 20, 1993
. tan(3x% + 5)
Find f£\(x) where X
g fr) 2, 1+ sin?x
SeCcx
i \ =t LT TR
10 |Find f\(x) where f(x) T 38 March 31, 2004
2 .
11 |Find f\x) where f(x) = =% 41 March 30, 2005
ey 1+ cosx
12 |Find f\(x) where f(x) =sin®(x* +7) 54 November 16, 2009 A
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(20) 3.6 Thechainrule p5

Homework

=

sec(3x)
2x—1

Find f\(x) where f(x) = sin(cos x) + 10 June 6, 1994

i

Find f\(x), where f(x) = sin*(5x3 + x +2) —cscVx2 +1 40 October 28, 2004 A

G

If f(x)=33x—sin2(4x), find f'(x). 26 June 7, 2003

5

3

Find £\(1) where f(x) =+/1+ x2 — 33 January 20, 2009

x*+1
17 |Find '(x) where  f(x) = J;ioixf 35  August 15, 2009
18 |Let f(x) = sin(cosx) + sec(3x) . Find f\(x)
19 |Find £\(@) If f(&) = tan (Ve2 +1) + (62 + 1)° 26 May 10, 2001
20 |Find y\ it y=tan (g) + cos 2x]3 S8 SRATI a2’ A
21 |If  y=sin?{/5x3 — 2x + tan (x t ;) . Find y\ 14 March 28, 1996

N

dy (x? + 1)3tanx
Find i where Y = L 36 January 17, 2010
x

&3

6
Find d_y where Y = sec(x) tan(x) +—%

49 July 5, 2008
dx X

‘I\J
AN

X
— 2
Find Z_y where ¥ =sec”(3%) + —— 50 November 17, 2008 A
X
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(20) 3.6 Thechainrule p6
Homework
: d
25 |Find % Jif y = tanVaZ T 1+ cos5(x3 +5) . 28 Dec 20, 2001
26 | Find Z—y If y = [sin(x? + 10)]2. 29 July 25th, 2002
| X
dy — vx
21 (ki — Jvhere Yy = secl ggaar 42 May 5, 2008
T X
dy \ x2 +1 2
280l 5l 2vee  danE il 29 June4. 2007
e X
2_9 Find the derivative of = tan?+/1 + sec2x3 15 February 12.1996
yilis|l ]
30 | Find the derivativeof y = sec3( ;; ) 14 January 6, 1996
— X
Let f befunctionsuchthat  f\(x) it find
X
31 ’
a(f(xz - 1))
d
32 |1f y=3x2—2Vx+1 andx=¢*+¢2+1 find d—f 9 January 8, 1994
t=1
33 |1f y=w-5u+1ad u=2 Fnd & 37 July 12, 2003 A
= x+1 dx
Let y=+v3u?2+5u+3andu=2—sec?x— cotx Find

34 44 November 9, 2006

dy a x s

dx R
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(20) 3.6 Thechanrule p7
Homework
s : dy 25 December 10
A = 2vp — AL 7 = !
35 |Let y=r?—6vr+1,and r=8tan— .Find - at=4 0
1 21
Let y=r—2—2r and r=1+tan<t_1)
36 29 July 25th, 2002
Find d—y at = 3.
dt
i 2.
|f :u and u =sec’x+1,then
u?+1
S 34 July 22, 2004
And 19 Grepliet
dx 4
If 2 and 2 + 1
= U=x"+—=c=
Y AT V1 +tanx
38 17 January 8,1997
then Find d_y P )
dx
Let y=32t2+t—-9 and t=cot2x +csc®2x —4
39 21 May 27. 2001
End 2 oa x==
dx 8
: : dy T
Use the chain rule to find i =l == i where
40 30 Jan. 12. 2008
N = Yuz4+u—1 and u=sec2t—#
i v3 +tant
4] |Find f'(x), if f(x) =sin®(x3 + 1)* 19 July 29, 2000
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(20) 3.6 Thechainrule p8

Homework

[3pts.] Findthe derivative of the following functions.
a2

[3pts.] Findthe derivative of the following functions.
43

Al 58 7April 2011
90 = @y

44 |Find f\(x) ,where  f(x) = sin?(1 + V) (3 pts.) 57 November 8, 2010

(3 Points) Lety = 3\/41,2 —4v+1 and 49 July 24, 2010
45

1 _ _
v = cos(x?)+ -————. Find ax=0
= tanx

44 | Find Z_y whiere dpplllll e =l 2412 3.0, 1 38 January 15, 2011
= X
el Fot= ot 2Vx +1 find £\(x) 8 August 28, 1993
— x2+5

45 BNCHT By

— Let = sec? find f\
8 August 28, 1993 fx) =sect| = ind f(x)

Solution
1
2vx + 1 2Vx + 1 Wr+1) GEHS) == (2Va+1)(20)
f\x) = 4sec3< = )-sec( )tan( > :
x?+5 x%>+5 x%2+5 (x? +5)2
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