Workshop Solutions to Chapter 4

1) If f(x) is a differentiable function, then f'(x) =
Solution:

) If f(x) =4x?,then f'(x) =
Solution:

)  flx+h) - _ h) — 4 h)? —
f(x):}lli%fx ) f(x) f’(x)=}111£%f(x+ })l f(x):hlf% (x + })l
3) If f(x) =x2—3,then f'(x) = 4) If f(x) =+x, x =0, then f'(x) =
Solution: Solution:
, . flx+h)—f(x) _
f(x)=,lgrg,fx ) flx f’(x)=;Lirr5f(x+h})l f(x):h 0\/x+ —x
[+ h)?=3] - [x? -3 - -
_h—>0 h

5) If f is a differentiable function at a, then f is
a continuous function at a.

6) If f isa continuous function at a, then f is
a differentiable function at a.

Solution:
False
7) If y =x*+5x2+3, then y' = 8) If y=x*—5x2+3, then y' =
Solution: Solution:
y' =4x3 4+ 10x y' =4x3 — 10x
9) If y =x~/2, then y' = 10) If y = $+ 2Vx = %x'3 +2x'/2, then y' =
Solution: Solution:
5 s, 5 , 1
i A L v =5 ) @i

1 1 1
=—xttx=—— 4y =

—_— + —_—
x* 1, x* ' \x

11) If y = (x —3)(x — 2), then y' =

12) If y = (x3+3)(x2 - 1), then y' =

(4=27°" "4

Solution: Solution:
y=((x-3)(x—2)=x>-5x+6 y=x3+3)(x?-1)=x>—x3+3x2-3
y'=2x-5 y' = 5x* —3x? + 6x
13) If y =+vx(2x + 1), then y’' = 14) If y = % , then y' =
Solution: , ) Solution:
y=vx(2x+ 1) = 2xVx +x = 2x2 + x2 Use the rule (i), S
1y 1, 11 1 g 9?
y' = (—) (2)x2 (E) x2 - =3x2+ Ex 2
,_(1)(x—2)—(x+3)(1)_x—2—x—3_ -5
"3‘/_+ﬁ Y 5(x—2)2 o x=2)2 (x-2)?
OR -
I 1 ’ (x - 2)2
Usetherule (f.g)' =f'g+fg
2x+1
=(2 \/_+( )2x+1 =2Vx +
y' = (2)(Vx) ( ) N
x+3 -1 p
15) If y —xj,theny|x=4= 16) Ify=;c?,theny=
Solution: Solution:
_ MDx—-2)—(x+3)(1) =x—2—x—3 Use the rule ({) =fg—2fg
(x —2)2 (x —2)2 9 9
-5 5
_(x—2)2__(x—2)2 =(1)(x+2)—(x—1)(1)=x+2—x+1= 3
, 5 5 (x + 2)2 (x +2)? (x + 2)2
V'lx=a = —




17) If y =+v3x? + 6x , then y' =

Solution:
Use the rule (\/ﬂ)’ = zuﬁ
Y 6x +6 6(x+1)  3(x+1)

B 2v/3x2 + 6x B 2v/3x2 + 6x B V3x2 + 6x

18) If y =V3x2+6x , then y'|,=q =
Solution:
6x + 6 6(x+1)  3(x+1)

y = = =
2V3x2 + 6x  2V3xZ+ 6x V3x2 + 6x

3(+1) 6 6

Ve = B +6(1) V9 3

19) The tangent line equation to the curve y = x2 + 2
at the point (1,3) is
Solution:
First, we have to find the slope of the curve which is
y'=2x
Thus, the slopeat x =1 is
Y'lear = 2(1) =2
Hence, the tangent line equation passing through the
point (1,3) withslope m =2 is
y—3=2(x—-1)

y—3=2x—2
y=2x—2+3
y=2x+1

20) The tangent line equation to the curve y = %

at the point (0,0) is
First, we have to find the slope of the curve which is

, @+ 1)-2x)(1) 2x+2—-2x 2

B (x +1)2 T (x+ 12 (x+1)2
Thus, the slopeat x =0 is
! == 2
y |x—0 (0 + 1)2

Hence, the tangent line equation passing through the point
(0,0) withslope m =2 is
y—0=(2)(x—-0)
y =2x

21) The tangent line equation to the curve y = 3x% — 13

at the point (2,—1) is
Solution:
First, we have to find the slope of the curve which is

y' =6x
Thus, the slopeat x = 2 is
Y'lxzz = 6(2) = 12
Hence, the tangent line equation passing through the
point (2,—1) withslope m =12 is
y—(-1)=12(x—2)

22) The tangent line equation to the curve
y = 3x%2 4+ 2x + 5 at the point (0,5) is
Solution:
First, we have to find the slope of the curve which is
y' =6x+2
Thus, the slopeat x = 2 is
¥ lxo = 6(0) +2 =2
Hence, the tangent line equation passing through the point
(0,5) withslope m =2 is
y—5=2(x—-0)

y+1=12x — 24 y—5=2x
y=12x—24 -1 y=2x+5
y=12x — 25
23) If y =xe* , then y' = 24) If y =x—e* , then y" =

Solution:

Usetherules (f.g)' =f'g+fg' and (e*) =e*.u'

Usetherules (f—g)' =f"—g' and (e*) =e*.u'

vy =@)E*)+ x)(e*) =e¥+xe*=e*(1+x) y'=1—e*
yll — _ex
25) If x2—y2 =4, then y' = 26) If x2+y2 =4, then y' =
Solution: Solution:
2x —2yy'=0 2x+2yy'=0
—2yy' = —-2x 2yy' = —2x
,  —2x ,  —2x
yI _ f y’ = _f
1 Y 1 Y
x+ . _ 1 ,
27) Ify—m,theny— 28) Ify—z\/;+secx,theny—
Solution: , Solution:
Use the rule (Z) = @ Use the rules
g g

,_(1)(x+2)—(x+1)(1)_x+2—x—1
B (x + 2)2 T (x+2)2

T @+2)2

(f+9) =f"+g and (secu) =secutanu.u’

1 -5
y=5—+secx =x 2+secx
x5
5

(25 _ S,
y 2x2 + secxtanx = 2x 2+ secxtanx




29) If y =tan"1(x3) , then y' =

Solution:
Use therule (tan~'u) = 13;2
, 1 o 3x?
Y = 1rer ) T 1e

30) If y=tanx —x , then y' =

Solution:
Use the rules
(f-9) =f"—g and (tanu)’ =sec’u .u’
y' =sec?x—1

31) If y=sec?x—1, then y' =

32) If y =x5"* | then y' =

Solution: Solution:
Usetherules (f—g) =f"—g, @"=n@™Lu' |Usetherule (sinu)’ =cosu .u’
and (secu)’ =secutanu.u’
y = xsinx
y' = 2secx. secxtanx = 2sec? xtanx Iny = Inxsinx
Iny =sinx.lnx
y' _ 1 sin x
—=cosx.Inx +smx.; =cosx.Inx +
, sinx . sinx
y' = y(cosx. Inx +T) = xSn¥ (cosx. Inx + . )
33) If y =x5% | then y' = 34) If y = (2x% 4+ cscx)? , then y' =
Solution: Solution:
Usetherule (cosu) = —sinu .u' Use the rules
W™ =n@)™ Ly and (cscu) = —cscucotu.u’
y - xcosx
Iny = Inxc0s* y' =9(2x?% + cscx)®. (4x — cscx cot x)

Iny =cosx.lnx

y' . 1 _ cosx
; = —sinx. lnx+cosx.;= —sinx. Inx +
cosx
y’=y(—sinx.lnx+ )
Cosx
= xC0s¥ (——sinx. 1nx)
35) If y = S , then y' = 36) If y =e?* , then y©® =
Solution: cotx Solution:
Use the .rules Usetherule (e*) =e*.u
Y [ l
<§) = f—gngg , (@) =a“lna.u’ y' =2e%*
"o fe2x
and (cscu)’ = —cscucotu.u’ ;}m — gp2x
1) = 16e2*
y e
, _ (5%In5)(cotx) — (5%)(— csc® x) NORIIPYIE
Y= (cotx)? y©) = 64e%*
_ 5%(In5cotx + csc? x)
-~ cot? x
37) If y =x"2e5"% | then y' = 38) If y =5%"%  then y' =
Solution: Solution:
Usetherules (f.g)' =f'g+fg , (e“)=e u Use the rules

and (sinu)’ =cosu .u’

y' = (—2x73)(e5"*) + (x~2)(e5"*. cos x)
= —2x3eS"¥ 4 x2cosxe
= x3eSI%(—2 + x cos x)
= x3eSMX(x cosx — 2)

sinx

(a¥) = a*Ina.u’ and (tanu) =sec’?u.u’

y' =5%"% In5 sec?x

39) If x2+y?2=3xy+7, then y' =
Solution:
2x +2yy' =3y +3xy’
2yy' —3xy' =3y — 2x
y'(Qy —3x) =3y — 2x
, 3y—2x

Y C 2y —3x

40) If y = sin3(4x) , then y® =
Solution:
Use the rules
@W" =n@™tu and (sinu) =cosu.u’

y' = 3sin?(4x).cos(4x). (4)
= 12 sin?(4x). cos(4x)




41) If y =3%cotx , then y' =

Solution:

Usetherules (f.g)' =f'g+fg’, (@*)' =a“Ina.u’
and (cotu)’ = —csc?u .u’

y' = (3*.In3)(cotx) + (3*)(—csc? x)
=3%In3 cotx — 3¥ csc? x
= 3*(n3 cotx — csc?x)

42) If y = (2x% +secx)” , then y' =
Use the rules
@™ =n™ v and (secu) =secutanu.u’

y' = 7(2x% + secx)®. (4x + secx tan x)

43) If f(x) =cosx , then f*3)(x) =

Solution:
f'(x) = —sinx
f"(x) = —cosx
f'""(x) = sinx

F®(x) = cosx
Note: f(™(x) = cosx whenever n is a multiple of 4.
Hence,
F@®(x) = cosx
F#)(x) = —sinx

44) If D*(sinx) =

D(sinx) = cosx
D?(sinx) = —sinx
D3(sinx) = —cosx

D*(sinx) = sinx
Note: D"(sinx) = sinx whenever n is a multiple of 4.
Hence,

D**(sinx) = sinx

D*>(sinx) = cosx

y' = —sin(2x3).(6x?) = —6x?sin(2x3)

D*®(sinx) = —sinx
D*”(sinx) = —cosx
45) If y = x* , then y' = 46) If f(x) = 2%, then f'(1) =
Solution: . x
W Solution:
Usetherule (Inu)’ = u Use the rules (Z) = f—g_zfg and (Inw)' = =
) g u
y=x* 1
Iny = Inx* o (BHEH-n@0  x—2xmx
Iny=xlnx f'ix) = (x?)? = s
! 1
y—:(l)(lnx)+(x)(—) =x(1—21nx)=1—21nx
;’, x x4 x3
—=Inx+1
y L 1-2In(1) 1-2(0)
y' =yl +Inx) =x*(1+Inx) fi= 13 1 =1
47) If y = cot™1(e¥) , then y' = 48) If y =tan"1(e¥) , then y' =
Solution: Solution:
-1 ,__u’ U\ — LU o, —-1.,\/ — ' U\ — LU o,
Use therules (cot™ u)' = vy and (e%) =e" . u Use therules (tan™"u)’ = o and (e%) =e%u
L 1 v e* L 1 . €
Y T 14 @2 Y T T 1ger Y T15 (@2 % T1te
49) If y =sin"!(e¥) , then y' = 50) If y = cos™(e*) , then y' =
Solution: Solution:
R N Uy — pU o7 -1,V — _ u' Uy — LU o/
Use therules (sin~*u)' = = and (e%) =e" . u Use the rules (cos™ u) — and (e%) =e%u
, 1 X e* , 1 x e*
y' = e* = M= e ———
V1 —(e¥)? V1 —e?* V1 —(e¥)? V1 —e?*
51) If y = cos(2x3) , then y' = 52) If y =cscxcotx , then y' =
Solution: Solution:
Usetherule (cosu) = —sinu .u' Usetherules (f.g)' =f'g+fg',
(cscu) = —cscucotu.u’ and (cotu) = —csc?u .u’'

y' = (= cscx cotx)(cotx) + (cscx)(—csc? x)
= —cscx cot? x — csc x = — cscx(cot? x + csc? x)




53) If y =+vx2%—2secx , then y' =

Solution:
Use the rules
1 u'
Vu) =——= and (secu) =secutanu.u’
Vu) ==

, 2x—2secxtanx 2(x —secxtanx)

y = =
2Vx?% — 2secx 2Vx2 — 2secx

X —secxtanx

Vx2 — 2secx

54) If y=(3x%+1)®, then y' =
Solution:
Usetherule  (W)*=n@)" 1.u’

y' = 6(3x%+ 1)°.(6x) = 36x(3x% + 1)°

55) If xy + tanx = 2x3 +siny , then y’' =
Solution:

[(DB) + ()] +sec?x = 6x% +cosy.y’
y+xy' +sec’x = 6x%+y' cosy

xy' —y'cosy = 6x% —y—sec’x

y'(x — cosy) = 6x%2 —y —sec®x
. 6x?—y—sec’x
y =

X —cosy

56) If y=x"lsecx , then y' =

Solution:

Use the rules

(f.9)'=f'g+fg and (secu) =secutanu.u’

y' = (—x"?)(secx) + (x 1) (secx tanx)
=x"lsecxtanx — x %secx
=x"?secx (xtanx — 1)

57) If y =sin"1(x3) , then y' =

58) If y =cos™1(x3) , then y' =

Solution: Solution:
=1 r__ u’ -1 r_ u’
Use therule (sin™'u)' = — Use therule (cos™u)' = —
, 1 342 3x?
y = — 35X = 2
1= VT—x° S S S Y
1= (x3)2 V1 — x6
59) If y =sec™*(x3) , then y' = 60) If y =csc™1(x3) , then y' =
Solution: Solution:
-1 r u’ -1 [ u
Usetherule (sec”'u)' = N Usetherule (csc™u)' = TN
, 1 5 3x? 3 ) 1 5 3x? 3
y:—_3x: = y:——.3x = — = —
x3(x3)2 -1 x3Vx6 -1 xvx6 -1 x3(x3)? -1 x3vVx6 —1 xVx® —1
61) If y =In(x® —2secx) , then y' = 62) If y =In(cosx) , then y' =
Solution: Solution:
Use the rules Use the rules
u' u'
(Inw)' = m and (secu) =secutanu.u’ (Inuw)' = m and (cosu)' = —sinu.u’
, 1 35?2 — 2 . , 1 (= sinx) sin x )
= . — = .(—sinx) = — = —tanx
Y T3 —2secx (3x secx tanx) Y = Cosx ! cosx

3x% — 2secxtanx

x3 —2secx

63) If y =In(sinx) , then y' =

Solution:
Use the rules
ul
(Inu) ' =— and (sinu)’ =cosu.u’
u
, 0S X
y' = (cosx) = = cotx

sinx

64) If y =InvV3x?% +5x , then y' =

Use the rules (Inu)’ = u; and (\/ﬂ)’ = zuﬁ

_ 6x+5
~ 2(3x2 + 5x%)

L 1 ( 6x +5 )
Y V3xZ + 5x \2v/3x2 + 5x




65) If y =logs(x3 —2cscx) , then y' =
Solution:
Use the rules

(logaw)' = and (cscu)’ = —cscucotu.u'

ulna

1

(x3 —2cscx)(In5)
3 3x2% 4+ 2 cscx cotx

" (x3 = 2cscx)(In5)

!

y:

[3x% — 2 (—cscx cotx)]

67) If y=2x3—sinx , then y' =
Solution:
Use therule (sinu)’ = cosu.u’

y' = 6x? —cosx

68) If y =x3cosx , then y' =

Solution:
Use the rules
(f.9) =f'g+fg" and (cosu) = —sinu.u’

y' = (3x?)(cosx) + (x3)(—sinx)
= 3x%cosx — x3sinx

x—1 ;
66) Ify—lnm , then y
Solution:

Use the rules

o= () L 9

L (O6EFD) - -1 (=)

y' 2Vx + 2
x—1 \/—2
x4+ 2
Vx + 2 ( )
-1
Vit2-—=
_Vx+2 2vVx + 2
x—1 " x+2
2x+2)—(x—1)
_Vx+2 2x + 2
x—1" x+2
x+5
_Vx+2 [ 2x+2
x—1 "\ x+2
_VX+2< x+5 >
x=1\2(x+2)Vx+2
x+5

" 22— D(x +2)

69) If y =x¥* , then y' =

Solution:
Use the rule (\/ﬂ)’ = zuﬁ
y=x"
Iny = InxV¥
Iny =+xInx

!

y (1 1
7= GE) 0+ (3 (5)
y' Inx +x xlnx+2x x(Inx+2)

70) If y = (sinx)* , then y' =
Usetherule (sinu)’ = cosu.u’
y = (sinx)*
Iny = In(sin x)*
Iny = xIn (sinx)
y' ) cosx
— = (D (n(sinx)) + (x) ( )

y sinx
I

y :
— =In(sinx) +
y

- = In(sinx) + x cotx
sin x

—=—t— y" = y(In(sinx) + x cotx)
y 2Vx x Inx +22x\/§ 2xVx = (sinx)*(In(sinx) + x cotx)
1 g 1
nx+2 nx+2
v = (S ) = (55
2\/x 2Vx
71) If y =log,(x3—2) , then y' = 72) If y = cos(x®) , then y' =
Solution: Solution:
p Use therule (cosu)’ = —sinu.u’
Use the rule (log,w)' = 0
1 3x2 , o5 4 4 i (a5
y' =———— . (3x%) = y' = —sin(x?).(5x*) = —5x* sin(x>)

(x3—-2)(n7) (x3—-2)(n7)




73) If y =secxtanx , then y' =

Solution:

(f.9))=f'g+fg', (secu) =secutanu.u’ and
(tanu)’ = sec?u.u’

y' = (secxtan x)(tanx) + (secx)(sec? x)
= secx tan? x + sec3 x = secx(tan® x + sec? x)

74) If D?(cosx) =
Solution:
D(cosx) = —sinx
D?(cosx) = —cosx
D3(cosx) = sinx
D*(cosx) = cosx
Note: D"(cosx) = cosx whenever n is a multiple of 4.
Hence,
D®%(cosx) = cos x
D%”(cosx) = —sinx
D%8(cosx) = —cosx
D®°(cos x) = sinx

75) If y = (x + secx)® , then y' =
Solution:

Use the rules

@™ =n™ v and (secu) =secutanu.u’

y' = 3(x + secx)?. (1 + secx tan x)

76) If x2 =5y% +siny , then y' =
2x = 10yy' + cosy.y’
y'(10y + cosy) = 2x
, 2x
"~ 10y +cosy

77) If x> —5y%2 +siny =0, then y' =
Solution:
2x —10yy' +cosy.y' =0
y'(=10y + cosy) = —2x

, —2x 2x

78) If y =sinxsecx , then y' =
Solution:

(f.9) =f'g+fg, (sinu) =cosu.u’ and
(secu) =secutanu.u’

Y= —10y + cosy - 10y —cosy y' = (cosx)(secx) + (sinx)(secx tan x)
_ 1 sinx sin? x 5
=1+sinx. . = >—=1+tan"x
COSX COSX cos? x
= sec?x
79) If f(x) =sin?(x3+ 1), then f'(x) = 80) If y = (x +cotx)? , then y' =
Solution: Solution:
Use the rules Use the rules
W"*=n@)™tu and (sinu) =cosu.u’ @W" =n)™ Ly and (cotu) =-—csc’u.u’

f'(x) = 2sin(x3® + 1) . (cos(x® + 1)) . (3x?)
= 6x2sin(x3 + 1) cos(x3 + 1)

y' = 3(x + cotx)?. (1 — csc? x)

81) If y =tan™! (g) , then y' =

82) If y =cot™?! G) , then y' =

Solution: Solution:
-1 r_ u' -1 r_ u'
Usetherule (tan™*u)' = vy Usetherule (cot™u)' = T
, 11 1 1 2 , 11 1 1
y = 25 N N 2 y == 25 N 2
X 2 X 44+ x 44+ x X 2 X 4+ x
1+(3) 2(”?) 2( . ) 1+(3) 2<1+T) 2( . )
_ 2
_ 44x2
83) If y =sin™?! (g) , then y' = 84) If y = cos™! (g) , then y' =
Solution: Solution:
N . 1,y
Use therule (sintu)' = ey Use therule (cos™ u)' = —
, 1 1 1 1 , 1 1 1 1
y = ‘2= = y == =T ==
2 3 x2 \/9—x2 o2 3 x2 9 — x2
ONMENEE EAE THONMENENEE SN
_ 1 _ 1
J9— 2 Vo —x2




85) If D99(sinx) =

Solution:
D(sinx) = cosx
D?(sinx) = —sinx
D3(sinx) = —cos x

D*(sinx) = sinx
Note: D"(sinx) = sinx whenever n is a multiple of 4.
Hence,

D% (sinx) = sinx

D% (sinx) = cosx

D®8(sinx) = —sinx

D®°(sinx) = —cosx




