Exercises 4.4

Dy=2u—-3,u=3x2=>y=23x%)—3=6x%-3
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3)y =cotu,u =e* =y =cote”*

dy _ X(oT) —
= — = —csc?e*(e*) = —e¥csc?e”
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d dy du
e —csc?u(e®) = —e*csc?u = —e¥csc?e”
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4)y=cscu,u=x*—1=y=csc(x?-1)
d
S8 csc(x? — 1) cot(x? — 1) (2x)
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d dy du
DM scucotu (2x) = —csc(x® — 1) cot(x® — 1) (2x)
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5)y=tanu,u=10x — 2 = y = tan(10x — 2)

dy _ _ 2
= — = sec“(10x — 2)(10) = 10sec“(10x — 2)

dx
d dy du
N A i sec?(u)(10) = sec?(10x — 2)(10)
dx dudx

= 10sec?(10x — 2)

6)y=(1-x%)°=y" =901 —x2)8(0 — 2x) = 9(—2x)(1 — x?)8
= —18x(1 — x?)8



7) y = cos(e?) = y' = —sin(e?¥) e?*(2) = —2e?* sin(e?*)
8) y = tan(sinx) = y’ = sec?(sin x)(cos x) = cos x sec?(sin x)

9)y =sin(x? —3x +2) 2y’ = cos(x? — 3x + 2) (2x — 3)
= (2x —3) cos(x? —3x + 2)

10)y = sec5/4(x +5)
>y = Zsec%_l(x + 5)[sec(x + 5) tan(x + 5)](1)

5 5
— ZsecZ_l(x + 5) sec(x + 5) tan(x + 5)

5 5
= Zsecz_lﬂ(x + 5) tan(x + 5)
5 5
= Zsec‘l(x + 5)tan(x + 5)
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11)y=x7/2 ﬁy’=§x7/2_1:§x§_§=§x5/2
1 1 11 6 _
12)y=Vé6x=(6x)3 >y = §x1/3‘1(6) = §X§_§ =3x /3
x“3 Vx?
1 3x?
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By =vai=3 =y = m =) T e =

14) F(x) = (x3 —2x — 1)3 = 3(x3 - 2x — 1)?(3x* - 2)
=3(3x%2 = 2)(x3 — 2x — 1)?

15)G(x) = (1 + xS)%
Sy =5 (T (5x) = 3 (x4 29 = = ()L + 2%

= 1—5x4\/1 + x5
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16) H(t) = =@+

1
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=y = —4({t3+ 1)"*1(3t?) = —4@Bt>) (3 +1)7°

o —12(¢®
=-12(t)3+1)"° = A

17) y = tan(nf) = y' = sec?*(nf)(n) = nsec?(nh)
18)y = (2x —5)3@x*+1)*

=y =302x—-5)?Q2)Bx*+1)"*
+ (2x — 5)3(—4)(3x% + 1)~ * " 1(6x)

=6(2x —5)2Bx2+1)"*—24x(2x = 5)3@Bx? + 1)
Or by logarithmic differentiable:
y=02x—-5)30@x*+1)"*
Iny =In[(2x —5)3(3x% + 1)7*]
Iny =In(2x —5)3 + In(Bx% +1)*
Iny =3In(2x — 5) — 4In(3x% + 1)

1,1 11 24
A cran LO R Fe v s Gl s Sl C RE R

, 6 24x
Y= y[(Zx —5) (3x2 + 1)]

24x
(2x—5 (Gx?+ 1)]
_ [6(2x —5)30@Bx2+1)7* B 24x(2x — 5)3(3x2 + 1)~

y' = (2x = 5°Gx? + )7

(2x — 5) (Bx%+1)
==6(2x —5)?(3x?>+1)"*—24x(2x = 5)3(3x*> + 1)

19y — x2 — 1\
)y = x3+1

x? * x?
Iny = In = 4in =4[In(x?—-1) —In (x3 + 1)]
x3+1 x3+1

Iny =4In(x?—-1) —4ln (x3 + 1)
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8x) (12x2)] [x2—1\"[ (8x) (12x2)
x2—1_x3+1]:<x3+1> x2—1 x3+1
(2 =D*HBx)(x3>+1) —12x2(x2 - 1)
T @@+ 2-DE+ 1)
(x? — D*[—4x* + 12x% + 8x
TP+ - D+ 1) ]
(x? = 1D)*
BNCEEENE

=>y’=y[

[—4x(x3 — 3x — 2)]

20) y = X5 = y' = ¢*SINX [(1) sinx + xcos X]

= e*SI" [sin x + xcos x]

3
21) f(0) = (cos@ — 1) =f
sin@ \2[cosO (cos — 1) — sin O (—sind — 0)
:3< ) i (cos O — 1)?
sin@ \?[cos?8@ — cosO + sin? O
( ) i (cos O — 1)? ]
sin’6 1—cos#
=3 (cos O — 1)? [(COS 0 — 1)2]
1 —cos?0 [—1(cosf —1)
- 3(cosQ — 1)2[ (cos 6 — 1) ]
(1 =cosB)(1+cosf)[—1(cosO —1)
=3 (cos @ — 1)? [ (cos @ — 1) ]

sin @

cosf —1

cosf —1

_3—(cost9—1)(1+cost9) -1 ]_ 1+ cos@
B (cos B — 1)? cosf — 1 (cos O — 1)?

cost cost\[—tsint—cost
22)g(t):tan( - >=>g’=secz( - )[ > ]

23)y =e¥S* = 9" = X% ¥ [cosx — x sin x]

=y =—[e***][cosx — x sinx] + [e* S *] —]

coSX — x Sinx
dx dx ]



X COS X

=e [cosx — x sin x][cosx — x sin x] + e* €°S*[—sinx —
(sinx — xcos x)]
= e* Cosx[[cosx — x sinx]? + [—sinx — sinx + x cos x]]

25)y =sec(2x — 1) =2 y' =sec(2x — 1) tan(2x — 1) (2)
= 2sec(2x — 1) tan(2x — 1)

d
=y = Za [sec(2x — 1)].tan(2x — 1)
d
+ 2sec(2x —1)—tan(2x — 1)
dx

=2sec(2x — 1) tan(2x — 1) (2) tan(2x — 1)
+ 2sec(2x — 1) sec?*(2x — 1)(2)

= (2)(2) sec(2x — 1) [tan?(2x — 1) + sec?*(2x — 1)]
Use 1 + tan®(2x — 1) = sec?(2x — 1)
=4sec(2x — 1) [tan®*(2x — 1) + tan?(2x — 1) + 1]
= 4sec(2x — 1) [2tan?(2x — 1) + 1]
27)y = sin(sinx) at (m,0)
= y' = cos(sinx).cosx
= V'|y=g = cos(sinm).cosm = cos(0) (-1) = (1)(-1) =—-1=m
The equation of tangent line is

y—y=mx—x)=>y-0=-1x—nm)=>2y=—x+n1>y+x
=T



