Chapter 1: Differentiation

EXERCISE 1.1 [PAGES 11 - 13

Exercise 1.1 | Q 1.1 | Page 11

Differentiate the following w.r.t.x: (x3— 2x — 1)°

Method 1 :
Lety = (x° - 2x— 1)°

Putu=x>-2x—-1.Theny = u’
cdy  d

2y _ 4

- S -5

du du(u) Ny
=53 -2x—1)4
and
-::lu_ d{3 2% 1)
d:{_dxx X
=3x2-2x1-0
= 3x2 -2
dy  dy 9 du
T dx  du  dx

= 5(x% — 2x - 1)4(3x% - 2)

= 5(3x% - 2)(x° - 2x - )™,
Method 2 :

lety = (x°—2x-1)°
Differentiating w.r.t. x, we get
dy d

pi E(ﬁ—zx— 1‘)5
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d
= 5(z*-22-1)4 x E(;r:3 — 2z —1)
=5 —2x— 1" x (3¢ =2 x1-0)
= 5(3x% - 2)(x> - 2x — 1)%.

Note : Out of the two methods given above, we will use Method 2 for solving the
remaining problems.

Exercise 1.1 | Q 1.2 | Page 11

Differentiate the following w.r.t.x: (2:1:% — 323 — 5) :

SOLUTION

Lety = (21‘:% — 3z% — 5)?

Differentiating w.r.t. x,we get

dy _ i(za-;% — 3% — 5)?
dx

&

2:1:%—3m%—5): ( T — %)
-~ (3Ve - 4¥/3) (227 — 323 —5)%

Exercise 1.1 | Q 1.3 | Page 11

(CN I SO B CN I N

Differentiate the following w.r.t.x: \/1:2 +4x -7
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y=\/w2—|—4m—7[~/—= L ]

2,/x
Differentiating w.r.t. x, we get
d 1 d
Y —(a® + 4z - 7)
dx 2z 4z -7 dx
1 d d d
_ ( 2+ g _7)
W@ Fde—7\dx | dx dx
1
= (22 +4-0)
22 +4r — T
B 2(z + 2)
2va? +4x — 7
B (z+ 2)
Vi +dz —7

Exercise 1.1 | Q 1.4 | Page 11

Differentiate the following w.r.t.x \/xﬂ +vVz2+1

Lety:\/mg—l-v;cﬂ—l—l

Differentiating w.r.t. x,we get,

dy _ d ., —\ 1
dx_dx(m+ o+ 1)
=%(m2+ m?+1)_i.%(mﬂ+\/ﬂﬁ)

1 Cd d
: [ g (=)
oVt + v r1 L9X dx
) 1 22 + — d(m2+1)]
Wzt Va2 11 L 2v/zZ 1 dx
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1 1
= |2z + —(Qm—l—[])]
2Wa+ vz +1 L 2vz? +1
1 I x ]
= N2z + ——
Wa2+vai+1 L Va? +1
B 1 _vamg—l—l—I—m]
2Wa2+ v+l | Vai+i
:r,(2x/:r:2—|—1—|—1)

W+ LV + V2 +1

Exercise 1.1 | Q 1.5 | Page 11

3

Differentiate the following w.r.t.x:

5#(23:?—73:—5)5

SOLUTION
3

Lety =

'l
5/ (222—T2—5)’

Differentiating w.r.t. x,we get,

g % [2:1:2—?:1:—5)_%
dx Sdz
:% X (—g) (22 — Tz —5)_%_1.%(2m2 — 7z — 5)
= —(22?—7z—5) 7. (2x 22 —Tx1—0)
4z — 7

(222 — Tz — 5)%

Exercise 1.1 | Q 1.6 | Page 11

1 5
Differentiate the following w.r.t.x (*u’ 3r —5— —)

v3r—>5H
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5
1
Lety:(v3m—5— )
V3t —5

Differentiating w.r.t. x,we get,

5
ﬂ=%(\rm_5_#)

dx V3z—5
s b N Sfe—a 0
_5( e \/33:—5) 'dX( e 1/3;1:—5)
1 ! 1 d e
=5( 3$—5—m) [E(3m—5)?——[3m—a) )]
=5( 3m—5—ﬁ) % |L(az—5)3 _(39.:—5)—(—%)(33:—5) 3.%{(33:—5]]
5. 3 . 1 B L1
_5( 35 —h —3;1:—5) X e 3$_5.(3><1 U}+2(3$_5)2.{3 1 U)]
1 1 3 3 3
_?( =SS \/3:1*:—5) [2-“’3:1?—5—’_2(33_5)2]
15 1 Y l3z-5+1
_ 1 m_—)
2( ¢ V3z —5 [(3m_5)2
15(3z — 4) (\/7 1 )“
— - 3z —H— ————
2(3z — 5)* V3r—>5

Exercise 1.1 | Q 2.01 | Page 12

Differentiate the following w.r.t.x: cos(x? + a2)
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Lety = cos{x‘j- + aEJ

Differentiating w.r.t. x,we get,
dy d 2, 2
x dx [cos(;t: +a )]
= — s.i:n(:t:2 + ag). % (;132 + ag)

= —sin(x? + a2).(2x + 0)

= —2¥% 5in{x2 + aEJ.

Exercise 1.1 | 4 2.02 | Page 12

Differentiate the following w.rtx: v/ e(3z+2)+5

SOLUTION

| et y =V 3{31+2}+ 5

Differentiating w.r.t. x,we get,
1

o Lo

1 -3 d
_ (3z42) (32+2)
- e n 5] e [e n 5}
2 [ dx
1 [ d
= e ) — (32 +2) + 0]
21/ eB2+2) 1 5 L dx
1 -
- e+ (3% 1+ 0)}
2 E{32+2}| + 5
3E{EE+2]

2v/ e(354+2)+5

Exercise 1.1 | Q 2.03 | Page 12

Differentiate the following w.r.tx: log [tan(% )}

SOLUTION
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Lety = log [tan(g)]

Differentiating w.r.t. x, we get,

&zl (3))

(5]

~ 1 o T d sz
" tan(Z) see (E)'E(E)
_cs(3) 1 1,
sin(£) cos?(%) 2
~ 1
) 251]1(%)(:05(%)
1
) sin x
= cosec X.

Exercise 1.1 | @ 2.04 | Page 12

Differentiate the following w.r.t.x: \/tan NE
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Lety = {/tan /=
Differentiating w.r.t. x,we get,
dy d
—_— = — tan+/x
o~ (Ve %)

1 d

= . tan v/ x
24/ tan+/z dx( V)

= = sec’ :,t:.i T
i 24/ tan+/z " ve dx{\/_)

1 1
= x sec’ VI %
24/ tan+/z 2v/x
sec? /T
4\/z+\/tan vz

Exercise 1.1 | Q 2.05 | Page 12

Differentiate the following w.r.t.x: cotg[log{xg}]
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Lety = cota[log(fj]

Differentiating w.r.t. x,we get,
d d
E‘Y = [cc:-t(]c:-g :1‘:3)]3

= 3[cot(log :t:g}] ’ % [cot (log :ttg)]

= 3 cot? [lﬂg(mg)] : [—cosec2 (lc:-g 1:3)] . % (log mg)

= —3 cot? [lﬂg(:ﬂg)] . cosec’ :log(:t:?’)] .3% (log )

= —3 cot? [lng(mg}] . cosec’ :lng(:cg}] 3 x %

—9cosec? [log(z?)|. cot? [log(z*))

£

Exercise 1.1 | Q 2.06 | Page 12

.1
Differentiate the following w.r.tx; 552 =+3

SOLUTION

Lety = 55m3:+3

Differentiating w.r.t. x,we get,
dy & (5sma z+3)
dx dx
sl d
= 550°243 o5 _— (sindz + 3
g5 —( )

1 d
= 5Sin e t3 105 [3 sin®z. — (sinz) + 0
dx

_ pein° 43 log5. [3 sin® z cos z]

o |
= 3sin? z cos z. 55 *+2_log 5.
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Exercise 1.1 | Q 2.07 | Page 12
Differentiate the following w.r.t.x cnsec(\f cos m)

SOLUTION

lety = -::osec(w COS m)

Differentiating w.r.t. x,we get,

dy d
- O [cnsec(\f cOS :1:)]

= —EDSEC(V COs $) . CDt(v Ccos $) i 3 COS T
d

= —cosec(+/cosz). cot(y/cosz). 2\@ (mgm)

= —msec(vms :t:) cnt(\fcc:-s;r) \/m .(—sinz)

sin x. cosec[ﬁcos :1:). cn::-t(w‘cos :t:]
2+/coszx .

Exercise 1.1 | Q 2.08 | Page 12

Differentiate the following w.r.t.x: I-:Jg[f:r::rsl[}c3 -5)]

SOLUTION

Lety = iOg[CDS{X3 - 5]
Differentiating w.r.t. x, we get,

d

di I {]c:-g [ccs(m — 5)]}

= cos(;t:'l‘?‘ 5 : di( [ms(:r:g — 5)]

_ m{; - [sin(e? 5], )
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= —tan(x° - 5) x (3x2 - 0)

= —3x2tar1(:{3 - 5).

Exercise 1.1 |  2.09 | Page 12

a2 2
Differentiate the following w.r.tx: e*Si® =-2cos’=

SOLUTION

3sin® r—2cos? =

lety =€
Differentiating w.r.t. x, we get
ﬁ _ i [EE sin® z—2 cos? .1::|
dx dx

€3 sin® z—2 cos? z

.%(SSEEI—2CDSE$)

d d

- gleine-Zootz 3— (sinz)? — 2—{1:052 x)
dx dx

EE sin® z—2 cos® =

3 x2s8inxr. —(sinx) — 2 x 2cosx. —(cosx
S (sinz) i (cos)]

s’ e-2 008’z [6sinz cosx — 4 cos z(—sinx)]

3sin® z—2 cos® .
=" 7 “.(10sinz cos x)

. i 2
5(2sinz cos x). g5 = 2c08"2

. ey T .3
- Ksin 2. E?-sm r—2cos z

Exercise 1.1 | Q 2.1 | Page 12

Differentiate the following w.r.t.x: cos?[log(x? + 7)]
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Lety = CDSEHOQ{}{E + 7)]

Differentiating w.r.t. x, we get

'?l_‘i — %{cos [lﬂg($2 +7)] }2

= 2 cos[log(z* + 7)]. %{cns[]ng(mﬂ +7)]}

= 2 cos [l«:rg(a:2 + 7)] {— 5in[]0g(m2 + '?')] } % [lﬂg($2 + 7)]
1 d

= —2 E.in[]u::ug(m2 + ?]] COS [lt:}g;[:r:2 + 7)] X

= — sin[z l«:rg(:r,2 + 7)] X T (22 + 0) ..[+ 2sinx - cosx = sin2x]

) —2x. sin[Z lt:-g(.'?c2 + 7)]
) 2+ 7

Exercise 1.1 | Q 2.11 | Page 12
Differentiate the following w.r.t.x: tan[cos (sinx)]

Let y = tan[cos (sinx)]

Differentiating w.r.t. x, we get

dy d .
e E{tan[cos(sm z)|}
= sec?[cos(sin z)]. % [cos(sin x|

d

= sec?[cos(sin z)]. [~ sin(sin z)]. . (sin z)
= —SE“CE[CGS (sinx)] - sin (sinx) - cosx.

Exercise 1.1 | Q 2.12 | Page 12
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Differentiate the following w.r.t.x: secftan (x* + 4)]

SOLUTION

Let y = sec[tan |[><4 + 4)]

Differentiating w.r.t. x, we get

d d 4
o — 7 {sec[tan(c* + 4)]}
= sec [t:.etn(ﬂ:r‘4 + 4}] : tan[tan(m4 + 4)] : % [tan(:lt‘1 + 4)]

= sec [ta]l(:l:."1 + 4)] : ta,n[tan(:rd + 4)] : sec2{$4 + 4). % ($4 + 4)

= 51:2'f:[’can{>':’jr + 4]]-tan[tan{x4 + 4}]-sec2{x4 + 4}.{4:{3 + 0)
= 4x3-5ec2[x4 + 4]-Sec[tan|[:{4 + 4}]-tan[tan[x4 + 4)].
Exercise 1.1 | 0 2.13 | Page 12

: : : log|(log z)*~log =*
Differentiate the following w.rtx e ng[{ ogz) —logz ]

SOLUTION

Lat y = Eltz:g [{lug::]lﬂ—lug:rg]

= (logx)? - logx® L[ el09X = i

= (logx)? — 2logx
Differentiating w.r.t. x, we get
dy d

T logz)? — 2log

= % (log z)* — 2% (log x)

d 1
= 210g;r:.£(lc-g:r:} —2 X =
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1 2
=2logx x — — —
r T

_ 2logzx 2

£ £

Exercise 1.1 | @ 2.14 | Page 12

Differentiate the following w.r.tx: sin 4/ sin vz

SOLUTION

Lety = sin {/ sin vz

Differentiating w.r.t. x, we get

E = i (sin sin \/E)

dx  dx

= cos smﬁ.i(ﬂsiﬂﬁ]

1 d
cos \/ sin V& x A sinyz
2¢/sin/z 94X ( )
cos \/sin+/z

d
- e XGDS\E.E(\/E)
cosm.cosﬁx 1
24/sin/z 2v/z
cos v/sin \/Z. cos /T
INCRVENA

Exercise 1.1 | Q 2.15 | Page 12

Differentiate the following w.r.t.x: log [sec (EIE)]
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Lety = log [sec (ezﬂn

Differentiating w.r.t. x, we get

ﬂ = iIu::-g; [sec(emz)]
dx dx

) Sec(lezz) dx[ﬂec( )]

]
[y
o
,-—-\
™ =

Exercise 1.1 | Q 2.16 | Page 12

Differentiate the following w.r.tx: loge?(logx)

Let y = loge?(logx)
_ log(logx)
log &2

_ log(logx)
~ 2loge

log(logx)
= — [ loge = 1]

2

Differentiating w.r.t. x, we get
dy 1 d
— = ———|log(l
o — 2 240 log(logz)]
L X ! .i(lﬂg:r:)

2  logx dx
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1 1
= wo—
2log x T

1

2z logx’

Exercise 1.1 | Q 2.17 | Page 12

Differentiate the following w.r.t.x: [log {log(logx)}]?

SOLUTION

Let y = [log {log(logx)}]®

Differentiating w.r.t. x, we get
d d
Ey = E[log{lﬂg(lﬂg z)}]’
d
= 2.1log{log(log z)} x d—llﬂg{lﬂg(lng z) ]
X

1 d
log(logz) dx

1 1 d
log(logz) logx " dx

1 1 1

= 2.log{log(log x)} x : X —
log(logz) logz =

log{log(log )} ]
| z.logz.log(log z) |

= 2.log{log(log x)} x [log(log x)]

(log )

= 2. log{log(log x)} x

Exercise 1.1 | Q 2.18 | Page 12

Differentiate the following w.r.t.x: sin?x?— cos?x?
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Lety = sin?x? — cos?x?

Differentiating w.r.t. x, we get

d}’ d[zz 22]

sl T COos &I

dx  dx

= % (Si]:l;t?)g — i (t:u::s.:,t:?)2

= 2sin z°. — {sin :1*:2) — 2cos 2. % (cus 332)

= 2sin z°. cos 4 (mﬂ) — 2cos z2. (—sinz2) 4 (;132)
= 2sin x2 . cos X2 x 2x + 2sinx® . cosx? x 2

= 4x {25inx2 . CDSXE)

= 4x sin(2x?).

Exercise 1.1 | Q 3.01 | Page 12

Differentiate the following w.r.t.x: (x2+ 4x + 1)3 + (x3- 5x - 2)*
SOLUTION

Lety = (x° + 4x + 1)° + (x°— 5x - 2)*

Differentiating w.r.t. x, we get
:i dx[(x —|—4.'1:—|—1) +[:r: —53:—2)}
=—(m2+4m+1)3+%($3—5m—2)4

_ 2 o) L e
—3(3: +4$+1) dx(:r: —I—-i:r:-I—l)—l—-i(m S5x E)Idx(x 5x 2)

=302 +4x+ 1) 2x+4x1+0) + 403 -5%x—-2)%. 3x¢=5x1-0)
= 6(x + 2)02 + 4x + 1)2 + 4(3x% - 5)(x5 — 5x - 2)°.
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Exercise 1.1 | Q 3.02 | Page 12
Differentiate the following w.r.t.x: (1 + 4x)° (3 + x —x2)2

SOLUTION

Lety = (1 + 4%)° (3 + x —x2)8

Differentiating w.r.t. x, we get

d d

= (1 + 4z)° i(3+m—$2)8 + (3—|—m—3:2)8 i(l—l—ri:r)5
T dx Cdx

= (1+ 4x)° x8(3+m—x2)7.di(3+:c—x2)+ (3+m—$2)8x5(1+4m)4.%(1+4m)
X

=81+’ 3 +x—xA L (0+1-20+5(1 +40* B +x-x2%. (0 +4x 1)
= 8(1-2x)(1 + 4323 + x—x9)7 + 20(1 + 40%3 + x - x9)8,.

Exercise 1.1 | G 3.03 | Page 12
£

Differentiate the following w.rtx ———
VT — 3z
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vT —3%

Differentiating w.r.t. x, we get

dy _ d ( T )
dx ~ dx\ V7—3z
~.f?—3m%{:r)—:t%(ﬁ?—3m)

2

(w‘? — 3z
7—3xx1—xXx 2{%.%(7—33?)
B T —3=z
VT —3¢ — 2,:—3{{)—3%1)
i S -
B T —3
_ 2(7—3z)+3z
2(7 — 3z)?
14 —-6zx+3x
2(7 — 3z)?
143z
2(7 — 3z)2
Exercise 1.1 |  3.04 | Page 12
(z*—5)°
Differentiate the following w.r.t.x ——3
(z* + 3)
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SOLUTION

-9’

(z3 + 3)°
Differentiating w.rt. x, we get

dy  d[(=*-5)
dx  dx (3 + 3)°

R i 3)%. L (22 —5)° — (2* —5)°. L (2 +3)°
[(mﬂ +3)3]?

(43 x5(=* -5)". £ (2" —5) - (¢*—5)’ x3(z* +3)". & (" +3)

Lety =

(z® + 3)°
5+ 3)°(z? — 5)". (32 — 0) — 3(z* — 5)°(«* + 3)”. (322 + 0)
(23 + 3)°
322 (2% + 3)%(2® — 5)[5(z® + 3) — 3(2® — 5)]

(z® + 3)°
32%(2* — 5)"(52* + 15 — 32° + 15)
) (z* + 3)*
322 (z? — 5)" (22® + 30)
] (2% + 3)*
63:2{;1:2 + 15) (:1:3 — 5)4
) (@t +3)°
Exercise 1.1 | Q 3.05 | Page 12

Differentiate the following w.r.t.x: (1 + sin2x)? (1 + cos? x)3
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Lety = (1 + sinz)(}2 1+ coszx]l3

Differentiating w.r.t. x, we get

:i dc_lx [(1+51n :r] (1 + cos :c] }

= (1+sin2:r)2. ; (1+cos :t:] +(1 + cos w] d (l—i-sm ;t:}
= (1+sin2m) X 3(1+cos a:} d:{ (l—i-cos 3:) + (l—i-cos a:) X 2(1+51n :r:) —(l—i-sm $)
=3(1+ sin’ m)?(l + cos? m)g. {D + 2cosx. %(cos :E}:| +2(1+ sin’ z)(1+ cos? m)g. 0 + 2sinz. %(sinx)

= 3(1 + sin2x)2(1 + cos2x)2.[2cosx( — sinx)] + 2(1 + sin2x)(1 + cos2x)3[2sinX .cosX]
= 3(1 + sin?x)?(1 + cos?x)?(— sin2x) + 2(1 + sin2x)(1 + cos?x)3(sin2x)

= sin2x(1 + sin2x)(1 + cos?x)? [~ 3(1 + sin?x) + 2(1 + cos?X)]
= sin2x(1 + sin?x)(1 + cos?X)?(— 3 — 3sin?x + 2 + 2cos?X)

= sin2x(1 + sin2x)(1 + cos?x)?[— 1 — 3sin?x+ 2(1 — sin?x)]
= sin2x(1 + sin?x)(1 + cos?x)?(=1 — 3sin?x + 2 — 2sin?x)
= sin2x(1 + sin?x)(1 + cos2x)3(1 — 5sin2x).

Exercise 1.1 |  3.06 | Page 12

Differentiate the following w.r.tx: v/cosz + 4/ cos vV
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SOLUTION

Lety = v/cosz + \/ms e

Differentiating w.r.t. x, we get

% = -:%{ [wcusm—l— ‘\fmsﬁ\

= %({‘.DS m)% + % (cos \/E)%

1 L 1 =5
= E(cns:ﬂ] ?.E(msm}—l— E(EDS V) .E(CDS V)

= #.(—Siﬂﬂ‘:) + .2 X (—sinﬁ).%(ﬁ)

2y/cosz 2v/cos/z
_ —sinz  sin VT g 1
2y/cosz  24/cos VT Ve
—sinz siny/z

" 2/e0sz  4yzy/cosyz

Exercise 1.1 | Q 3.07 | Page 12

Differentiate the following w.r.t.x: log (sec 3x+ tan 3x)
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SOLUTION

Let y = log (sec 3x+ tan 3x)

Differentiating w.r.t. x, we get

d d

EF = log(sec 3z + tan 3z)]
1

d
= ) sec3x + tan 3x
sec3r +tan3xr dx ( )

. v | (sec3z) + —(tan 3z)
= — (sec3z) + —(tan 3z
sec3r +tan3zr | dx dx

1 d 9
= % |sec3xtan 3x. — (3x) + sec” 3x.
sec 3xr + tan 3x dx ( }

1 _
= % [sec3zrtan 3z x 3 + sec? 3zr x 3]
sec 3x + tan 3x -

_ 3sec3z(tan 3z + sec 3x)

sec 3x + tan 3x
= Jsec3x.

Exercise 1.1 | ( 3.08 | Page 12

: : : 1+ sinz”
Differentiate the following w.rtx — —
1 —sinz
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SOLUTION

1+sinx
Lety = -
1—sinx
_1+5]ﬂ(%) [“mﬁ_(ﬂ—_x)ﬂ]
1—5111( 180) L 180

Differentiating w.rt. x, we get

dy d 1+ sin(%
dx Cb{ si:n( 1?0

[1- Sm(ﬁ)]-d—i[lﬂiﬂ{%)] — [1+sin(F5)]- & [1 - sin(55)]
11— sin({5 }2
[1_5”1(18 )] [0+ cos( su) ax (55) — [1 +sin(F5)]. [0 — cos(F5). ddx(gzﬂ)])

[1—sin({5 ]2

(1-sinz’)[(cosz”) x 755 x 1] — (1 +sinz)[(—cosz”) x 455 x 1]

(1 —sinz")?

tegcosz (1 —sinz” +1+sinz”)

(1 —sinz")?
TCOST

© 90(1 —sinz")?

Exercise 1.1 | Q 3.09 | Page 12

! t
Differentiate the following w.rt.x: cﬂt( -::-g * ) — log ( C’Dg * )
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> . log = ) cot x
ety =co —lo
4 2 4

Differentiating w.r.t. x, we get

- () (5
()] ()]
o (55) 2 (5) - by 2 (55)
o

= —EDEEC?

_x__

X — X (—cosecﬂm)
- col r

)

Exercise 1.1 | Q 3.1 | Page 12

Iog:r:) 1 2 1

2

cosec
9
+ tan x. cosec .

E?r . e—?r

Differentiate the following w.r.t.x
e?r + g2
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p2% _ o2z
Lety = o2 1 p-2r
) o2 _ E%
e + E%
e** —1
et 4]

Differentiating w.r.t. x, we get
dy d fe*—1
dx  dx \etr +1

(e** +1). L (et —1) — (e** —1). L (e* 4+ 1)

dx

. (€% +1)°

{e‘*z + 1) [e““. %(4:1:) — U] — [E‘iz — 1) [84”. %(4:1:) + 0]
. (e% +1)°

(e +1).e% x4 — (e* —1).e* x4
i (et + 1)

det* (efr +1 — e** 4 1)
. (e* +1)°
B 86‘4:
Exercise 1.1 | Q 3.11 | Page 12

evE 41

Differentiate the following w.r.tx:
evr — 1
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e‘ﬁ—l—l

eve — 1
Differentiating w.r.t. x, we get

dy d [e/"+1
dx  dx | evF -1

(9% 1) (o 41) — (97 1) & (o~ 1)

Lety =

_ (7 - 1)’
(E“E — 1) {eﬁ. %(\/E) + U} — (e‘ﬁ + 1) [e‘v‘q. %(ﬁ) — U}
' (v~ 1)
(1) x g ] - (P 1) [ 5
(evF —1)°
i ;:;;(eﬁ—l—ef{;—l)
o (eFe)]
_eVE

Exercise 1.1 | Q 3.12 | Page 12

Differentiate the following w.r.t.x: log[tan3x.sin*x.(x2 + 7)7]
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Let y = log[tan®xsin®x.(x2 + 7)]
= log tan®x + log sinx + log(x® + 7)’

= 3log tanx + 4log sinx + 7log(xZ + 7)

Differentiating w.r.t. x, we get

'?l_‘i — %[ logtanz + 4logsinx + TIDg($2 + 7)]

d d = . d ,
= 3a(log tanz) + 45(10g sinz) + '?E [log(z* +7)]

1 d 1 d 1 d
=3 x .—(tanx) + 4 x .—(sinz) + 7 x — (227
tan dx( ) sin dx( ) 2+ 7 dx( )
=3 x sec’z +4 x ——.cosx + T x (2z + 0)
tan sin r? +
COSX 1 14>
=3 X — X + 4 cotx +
sinx coslx 24+ 7
6 + deott 14x
= co
2sinzcosx 2+ 7
4 deotz + 22
= cot =
sin 2x 27
14x

6cosec2x + 4cot x + .
247

Exercise 1.1 | @ 3.13 | Page 12

1—cos3
Differentiate the following w.r.t.x: log (\/ﬂ)

1+ cos3zx
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SOLUTION

i ) \/1—(:053:{:
= 1y _—
e S 1+ cos3x

Differentiating w.r.t. x, we get

dy d

o = ax [t (5)

y m(l%) « S [tan(g_;)}

" 1 xseci(gm) d (3:\:)
tan () 2 ) ax\ 2
_ cos(42) 1 3,
5111(3—; cusi(%) 2
= -
25111{%}1305(373)
=3 X —
sin 3
= 3 cosec3x.

Exercise 1.1 |  3.14 | Page 12

( 1+ cc:-s(
Differentiate the following w.r.t.x \

SOLUTION
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Using
Iog(%) =loga-loghb

loga® =bloga

Wi W=c)
y = lﬂg(l +COS(%)%—10g(1 - cDS(E—;)) i
()] -5

Differentiating w.r.t. x

dy _ 1 1 d 7 52} _ 1. 1 d(, g
T ] e ees ——) o ==l et =
dx 21+ cos(3) dx L 2 - 2

2 —53111(5—;) 55m{5—;)
= 4(1+cos(3£))  4(1 —cos(3E))
—3 (5;1: 1 1
= ——sin 1y -
e cos(%)]
_ S sin(3F) [1—cos(5F) +1+cos 5F]
[1 — cos?(3£)]
T —9 1
()
D
— — X cosecx
2
o(3)
— —cosec| — |.
B 2
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Exercise 1.1 | 0 3.15 | Page 12

l—sinzx
Differentiate the following w.r.tx: log (1 / —)
1+sinzx

SOLUTION
Lt 1 1l —sinx
ety =lo _—
V=RV T sing
\/l—sinx 1—sinx
= log : X :
1+sinx 1—sinx

( (1 — sin m]g
= log 5
| s
\ sin” x
(\/ (1— sinm)g
= log 5
cos®
\

(1 — sin;t:)
= log| ———
COS T

( 1 sinx )
= log —
COS T COS T

= log(sec x — tan x)

Differentiating w.r.t. x, we get
dy d
dx dx

[log(secz — tan )]
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1 d
= .—(secz — tanz)
secr —tanzx

1
secr —tanx

* (secm tanx — 5&(:2 :t:)

—secz(secr — tanz)

secr —tanx
= —5eC X.

Exercise 1.1 |  3.16 | Page 12

o

2
+5
Differentiate the following w.r.tx: log [422 (:E—)

vV2xd —4

|

SOLUTION

2
2 5 2
Lety = log |4%* (L)
v2xd—4

3
2 5 T
= log 4* +log (L)
v2x3 —4

3 2+5
=2zxlog4d + —log(L)
2 Vv2zd —4

= 2xlog4d + % [lﬂg(ﬂ:g + 5] 7 l@g(2m3 — 4)%]

3
=2z logd + 5 []Dg(:tr? +: 5) — lcnrg[Eat'3 = 4)
Differentiating w.r.t. x, we get

o P Hogl2 o8 — Zloulast—
A [23: log4 + zlng(:r. +5) 410g(2:ﬂ 4)]

£ [log(mz -+ 5)] 2 i []Dg [2:1:3 — 4)]

d 3
e L= %
S O s 1
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3
= (2loc4d 1+ — )
(2log4) x +2Xm2+5dx

3 3
—2logd + ——  _ x(2z2+0)— ——  x(2x3z2—0
G v prs S G Ay P By (2x32°-0)
3 9r?
= 2log4 + * T

22 +5 2(2z% — 4)

Exercise 1.1 | Q 3.17 | Page 12

5 3
h—4x)2
Differentiate the following w.rt.x: log ez’ z)
v T7T—6z

o e

e* (5 — 4z)

Lety:lng[ e ]
VvV T—6x

Using
log(A.B) = logA + logB

3 22 (5 — 43‘:)%
y=loge® +log| ———
vV 7T—6z

= log ezg—l—lng{ﬁ - -'-1:{::}%— log (& '?—ﬁﬂ:)

3 1
= 2% loge + E]Dg(ﬁ —4z) — log(7 — 6x2)7

3 1
=z’ + Elc:-g(ﬁ —4z) — glog(? —6z)

Now,
Differentiating w.r.t. x, we get

dy d , 34 1. 8
A S T R R RS S L
E e e
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6 2
(5 —4x) N (7 — 6x)
6 2
54z T 7T— 6z

Exercise 1.1 |  3.18 | Page 12

=2z —

2x

Differentiate the following w.r.t.x:

amﬂz
log
[ (2 —3)’logz ]

SOLUTION

HICDEI
Lety = log
(z2 — 3)*log x

= loga®©* — log(x® - 3)? - log(log x)
= (cos x)(log a) - 3|og{x2 — 3) -log(log x)

Differentiating w.r.t. x, we get

'?l—‘i = % [(cosz)(loga) — 3log(z* — 3) — log(log )]
d d d
= (loga). E(ccs:ﬂ) — 3E []t:}g;(:r:2 —3)] - E[lﬂg(]ﬂgx]]
1 d 1 d
= (loga)(—sinz) — 3 x 5 3 dx (:t:2 —3) — logz E[lﬂgm)
1 1
= —(sinz)(loga) — 7 3 x (22 —0) — log 7 X —
= —(sinz)(loga) — 6z 1

z2—3 zlogx
Exercise 1.1 | Q 3.19 | Page 12

Differentiate the following w.r.tx: y = (25)8:(5%¢*) _ (16)8tanz)
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y = (25)1035{5911:.-} o (lﬁ)log,[tan T)

_ 5210g5{5ei::r}| o 421034{’[311:]

_ 5210&[5&1:’*3} o 4210g4{tan'3 z)

= sec?x — tan?x S a":'gax = x|
Ly =1
Differentiating w.r.t. x, we get
dy
1) =0.
I~ dx { ) =

Exercise 1.1 | Q 3.2 | Page 12
4

Differentiate the following w.r.t.x
vze2+5

(2 +2)

ucnrene €9
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4
2
Lety = (m il )

Differentiatiﬂg W.T t %, we get

dy _ (2+2)]

dx dx A h

:\/7 —(z? )4—(m2+2)4.d%( :ﬂ2+5)
(Ve ¥5)

3
xfxﬂ—‘rﬁx&l(:tz—l—Z) .%(1324—2)— (m2+2)4>< 2( IE+5).%(3¢2—|—5)

2 +5
249}
VaT 5 x 4(22 +2)°. (22 + 0) — 2 x(22+0)
. v 2+5

2 +5
8z (22 + 5) (22 + 2)° — z (> + 2)*

(22 +5)

z(2® +2)°[8(x2 +5) — (22 +2)]
(z2 + 5)?
m(mﬂ—l—Z) (8:1? + 40 — 22 —2)

(22 +5)?
m(mg—i-ﬁ] (Tm —l—38)
(22 +5)*

Exercise 1.1 | Q 4.1 | Page 12

A table of values of f, g, f'and g'is given :

X f(x) g(x) f'(x)

Get More Learning Materials Here : i m

g'(x)

@ www.studentbro.in



If r(x) =f [g(x)] find ' (2).

r(x) =fg(x)]
1) = - fla(e)

- Fle(@)]. - [a()]
= fllg(z)]. [g/(z)]

= r'(2) = frig(2)]-er(2)
= f1(6).g/(2)

=-4Ax4 ..[From the table]

= -16.

Exercise 1.1 | Q 4.2 | Page 12

[ glx) = 6, when x = 2]

A table of valuesof f, g, f'and g'is given :

X f(x)
2 1
4 3
6 5

If R(x) =g[3 + f(x)] find R'(4).
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R(x) =g[3 + f(x)]

0= ~{gl3+ f@)]}

- @[3+ f(@)]. —[3+ f(a)
_ g3+ f(@). 0.+ £12)]
= g/[3 + f(z)]. fr(z)
RW) = g3+ F(4)). f1(4)
= g[3 + 3]. fr(4) [ (%) = 3, when x = 4]
= g/(6). f1(4)
=7x5 ..[Frrom the table]
= 35.

Exercise 1.1 | Q 4.3 | Page 12

A table of values of f, g, f'and g'is given :

X f(x) 9(x)
2 1 6
4 3 4
6 5 2

If s(x) =f[9 - f (x)] find s'(4).
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s(x) =f[9 - f (x)]
d

S'{X} = E

{f[9 - 11

=119 - f(ﬁ{)]-% [9 - f(x)]

= F9 - 1(x)1.[0 - '(x)]
= - '[9 - f(x)].F (x)

- s'(4) = - '[9 - f(4)].F(4)

-f9-31F4)  ..[~f(x) = 3, when x = 4]
- f'(6).'(4)

= - (- 4)(5) ..[From the table]

= 20.

Exercise 1.1 | Q 4.4 | Page 12

A table of values of f, g, f'and g' is given :

X f(x) 9(x) () g'(x)
2 1 6 -3 4
4 3 4 5 -6
6 5 2 —4 7

If S(x) =g [g(x)] find S'(6).
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SOLUTION

5 =g [gx)]
50 = 5 glg(e)
- erle(a)]. —e(x)]

= gl[g(z)]. g/(z)
= §'(6) = gr[g(6). g/(6)

= g1(2). g/(6) [ g(x) = 2, when x = 6]
=4 x7 ..[From the table]
= 28.

Exercise 1.1 | Q 5 | Page 12

Assume that fr(3) = —1,g/(2) = 5,g(2) = 3 and y = flg(z)], then [%] . =?
y = flg(z)]

LAy _ 4

L~ {flg(@)])

- flg(@)). ~lg(a)

= f1lg(z). g/(z)

&1

= f1g(2)]- g/(2)

= f1(3).g(2)  .[+9(2) =3]
=-1x5 ...(Given)

= -5,
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Exercise 1.1 | Q 6 | Page 12
Fhe) = \/45() + 3g(2), F(1) = 4,8(1) = 3, f1(1) = 3,g/(1) = 4, find bu(1).

Given: f(1) = 4,g(1) = 3, fr(1) = 3,g/(1) =4 ..(1)
Now, h(x) = \/4f(:13) + 3g(z)

) = % [Jﬁlf{:ﬂ) + 3g($)]

1 d
i . —[4f(z) + 3g(z)]
2\/4f(z) + 3g(z) X :
1
= 4fN1(z) + 3g/(=x
W rre e e
1
“h(1) = 4
(1) W TR [4f1(1) + 3g/(1)]
1
N ey x [4 x3+3x4] ..[By(1)
- L x 24
24/25
= . % 24
)

12
5
Exercise 1.1 | Q 7 | Page 12

Find the x co-ordinates of all the points on the curve y = sin 2x — 2 sin x, 0 < x < 2T,
where dy/dx = 0.
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y=sin2x —2sinx 0 £x<2m
_d}* d

= —(sin2z — 2sinz)

U dx dx

= %(Eiﬂ 2x) — 2%(511:@)

= 2r. —(2x) — 2
cos 2x dx(m) Cos T

= cos?x x 2 — 2 cosx

=2 (2 cos?x — 1) =2 cosx
= 4 cos?x — 2 — 2 cosx
= 4 cos?x — 2 cosx — 2

dy
lf — =0, then 4 cos®x — 2 —2=0
2N COS5™X COSX

~dcos?x—4cosx 2cosx—2=0
mdcosx(cosx—1)+2(cosx—-1)=0
So(cosx—=1)(4 cosx + 2) =

ncosx—1=0ordcosx+2=0

1
LcosX=1lorcosx = ——

;. cosx =cos ()

ar

m
COSX = —C05 —

(=3)
=cos|m— —
3

cos 2
3

ar

m
COs5X = —C03 —
2
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(%)
cos|m— —
3

cosdm
= 3 L0 2 x < 2]
2 A
S¥x=0Qorxz=—orazr=—.
3 3

27 4
~x=0or — or —.
3 3

Exercise 1.1 | Q 8| Page 13

Select the appropriate hintfrom the hintbasket and fill up the blank spaces in the
following paragraph. [Activity]:

"Letf (x) =x?>+5 and g (x) =e* + 3 then
flax)] = .......... and g[f(xX)] =..........

Now f'(X) = .......... andg'(x) = .........
The derivative of flg(x)] w. r. t. x interms of fand g is ..........

d
Therefore a[f[g(:r)]] = oo @nd

| e e

The derivative of g[f(x)] w. r. t. x in terms of f and g is

d
Therefore a[ glf(z)]] =

d .
@] s
Hint basket : {f:[g(m)] -glz), 2% + 6e*, 8, g/ f(x)] - fr(z), 2:1:3“2_5, — 26% 2 + 6o + 14, =18 4 3,2z, ez}
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SOLUTION

flgx)] = e2* + 6e* + 14

glfed] = e % + 3

f'ix) =2x, g'f(x) =e”

The derivative of flg(x)] w. r. t. x in terms of f and g is fr[g(z)]. g/(z).

. d - 2r T i _
S {le(@)]} = 26 + 6e” and —{flg(x)]}, o = &
The derivative of g[f(x)] w. r. t. x in terms of f and g is g/[ f(x)]. fI(x).

- {alf(@)]} = 267 anc
el f @)}, g = 2"

EXERCISE 1.2 [PAGES 29 - 30

Exercise 1.2 | Q 1.1 | Page 29

Find the derivative of the functiony = f(x) using the derivative of the inverse function x =
f-1(y) in the following:y = Vx
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SOLUTION

Y =VY
We have to find the inverse function of y = f(x), i.e. x in terms of v.
From (1),

y* = x

Exercise 1.2 | Q 1.2 | Page 29

Find the derivative of the functiony = f(x) using the derivative of the inverse function x =

f1(y) in the following:y = V 2- Ve
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SOLUTION

y=y2-vz

(1)

We have to find the inverse function of y = f(x), i.e x in terms of y.

From (1),

yV=2—vr o Jr=2-3

ax=(2-y9)°
wx=fly) = 2-y?)?

= 2(2 - y2).(0 - 2y)
=4y -y?)

:—4¢2— Ve(2-2+ V) .

- —4yz\2- vz
dy 1

dx C%)

1

12— VT

Exercise 1.2 | Q 1.3 | Page 29
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Find the derivative of the function y = f(X) using the derivative of the inverse function x =

3
£1(y) in the following:y = ¥ £~ 2

y=vaz—2 (1)

We have to find the inverse function of y = f(x), i.e x in terms of y.
From (1),

ygzx—E
.'.x:y3+2

ax=fly)=y>+2
_ dx B -::1(
Cdy  dy

2
- ( : (3:—2}) 1By (1)

' +2)

= , & > 2.

Exercise 1.2 | Q 1.4 | Page 29

Find the derivative of the functiony = f(x) using the derivative of the inverse function x=
f-1(y) in the following:y =log(2x — 1)
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SOLUTION

y = log(2x — 1) (1)

We have to find the inverse function of y = f(x), i.e x in terms of y.
From (1),

2x—1=1¢&Y

L2x=eY + 1

~x =1y

_ %ehgih—” By (1)]

%(23‘: _1) [ el =

~dy 1

(%)
dy
2
20 — 1

Exercise 1.2 | Q 1.5 | Page 29

Find the derivative of the functiony = f(x) using the derivative of the inverse function x =
f-1(y) in the following:y = 2x + 3
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y=2X+ 3 ol 1)
We have to find the inverse function of y = f(x), i.e x in terms of y.
From (1),
2Xx =y—3
y—3
SRV A
2
x=f(y)
_y=3
dx 1 d
d_ - __(y_ ]
y 2 d
1
=—(1—-0
~(1-0)
!
2
cdy 1
(%)
dy
1
(2)
= 2.

Exercise 1.2 | Q 1.6 | Page 29

Find the derivative of the functiony = f(x) using the derivative of the inverse function x =
f-1(y) in the following:y = e* — 3
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y=e'-3

(1)

We have to find the inverse function of y = f(x), i.e x in terms of y.

From (1),
e* =y +3
- x =logly + 3)

= x = y) = logy + 3)

dy

d
e A 3
I d},[ﬂg(er )

Exercise 1.2 | Q 1.7 | Page 29

By (1)]

Find the derivative of the functiony = f(x) using the derivative of the inverse function x=

f-(y) in the following: y = €23
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y = g3 (1)
We have to find the inverse function of y = f(x), i.e x in terms of y.
From (1),
2x—3=logy
~2Xx=logy+3
s x = ()
.
= E(log y+ 3)
dx 1
Bt = I Mgy
5 2 dy( gy +3)
1A
-2 (2+9)
2 \y
1
= 5
1
S~ -[By ()]
g 1
= ()
dy
_ 1
(3)
= T

Exercise 1.2 | Q 1.8 | Page 29

Find the derivative of the functiony = f(x) using the derivative of the inverse function x =

T
].Dgg ( — )
f=1(y) in the following:y = 2
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SOLUTION

y = logy (5 ) ()

We have to find the inverse function of y = f(x), i.e x in terms of y.

From (1),

z_
2

sy = 2.2Y = v+l

x =) = 2+
Cdx i(2y+1)
dy dy

= 2¢%1 log 2. i('y + 1)
dy

= 2" log2.(1+ 0)

= 2¥1 Jog 2

- 2loea(3)+1 1002

_ 210g2{§}+10g22_]0g2

_ 210@;2{% %2).log 2

= 2199,x log?2

-[By (1)]

=xlog 2 S a'”gax = X]

dy

_ 1
=
dy
1
zlog2

Exercise 1.2 | Q 2.1 | Page 29
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Find the derivative of the inverse function of the following :y = x?-e*

y = x%e¥

Differentiating w.r.t. x, we get
d}r d 2 r
F a:b:( .e”)

d d
_ a2 z T 2
=& E{E‘ } + e E (iI.‘ )

= x2.e* + X x 2x

= xe* (x + 2)
The derivative of inverse function of y = f(x) is given by

dx 1

> T2)
dx
1
ze*(z +2)

Exercise 1.2 | Q 2.2 | Page 29
Find the derivative of the inverse function of the following :y = x cos x

SOLUTION

Y = X COS X
Differentiating w.r.t. x, we get
dy d
dx ; dx
=x—|(cosx)+cosr— (T

—(cos ) + cos 7 ()
= X(—sinx) + cosx x 1

(z cosz)

= COSX —X sinx
The derivative of inverse function of y = f(x) is given by

Get More Learning Materials Here : & m &N www.studentbro.in



dx 1

e
dx
1

cosT — rsinT

Exercise 1.2 | Q 2.3 | Page 29
Find the derivative of the inverse function of the following :y = x - 7%

y = x.?}{
Differentiating w.r.t. x, we get
d d
S (@)
d d

e L T

2= (1) + T (2)
=x7*log7 + 7" x 1
= 7x (x log7 + 1)
The derivative of inverse function of y = f(x) is given by

dy 1

e
dx
1

) 7*(zlog 7+ 1)

Exercise 1.2 | Q 2.4 | Page 29
Find the derivative of the inverse function of the following :y = x2 + log x
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SOLUTION

y = x2 + log x

Differentiating w.r.t. x, we get
dy ~d  ,
o ax & tleez)
d d

= (z?) + g(lng x)

1
=2r + —
T

22t +1

B T

The derivative of inverse function of y = f(x) is given by
dx 1

e

S 2r2+1°

Exercise 1.2 | Q 2.5 | Page 29
Find the derivative of the inverse function of the following :y = x log X
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y = X log x

Differentiating w.r.t. x, we get

d d

o = 3 @le)
d d

= xa(log x) + (logz). = (z)

1
=z x — + (logz) x 1
T

=1 + logx
The derivative of inverse function of y = f(x) is given by
dx 1

Yo(#)
dx
1
1+logx

Exercise 1.2 | Q 3.1 | Page 29

Find the derivative of the inverse of the following functions, and also find their value at
the points indicated againstthem.y = x° +2x3 + 3x, atx = 1
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y = x> + 2% + 3x

Differentiating w.r.t. x, we get

'jl—‘i = %(mﬁ —|—2:£3—|—3a:)

= S5x* + 2% 3x% + 3% 1

= 5x% + 6x2 + 3

The derivative of inverse function of y = f(x) is given by

dx 1

v @

dx
~ 1
Bzt + 622+ 3

Atx=1 dx
x=1,—
1 d_}r

1
) (5z* + 622 +3)_, .,
) 1
51 +6(1)° + 3
1
546+ 3

1
14
Exercise 1.2 | Q 3.2 | Page 29
Find the derivative of the inverse of the following functions, and also find their value at

the pointsindicated againstthem.y = eX+ 3x + 2
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y=e+3x+2
Differentiating w.r.t. x, we get
dy

— (e + 3z + 2

X )

e+ 3x1+0

=e*+3
The derivative of inverse function of y = f(x) is given by

dx 1

" @)
dx
1
et + 3
dx

Atx =0 —
dy

Exercise 1.2 | Q 3.3 | Page 29

Find the derivative of the inverse of the following functions, and also find their value at
the pointsindicated againstthem. y = 3x2 + 2logx3
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y = 3x% + 2logx’
= 3x% + 6logx

Differentiating w.r.t. x, we get
dy

e E(3m2+610gm)

1
=3 x2x+6 x —
£

6
=6z + —
T

62" +6
- £

The derivative of inverse function of y = f(x) is given by

dx 1

vo(F)
dx
_ 1
(ﬁzﬂ—ﬁ)
3 £
622+ 6

At 1 dx
x=1,—
3 d}r

(575)
62246 /) . 1

1

6(1)> + 6
1
127

Exercise 1.2 | Q 3.4 | Page 29
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Find the derivative of the inverse of the following functions, and also find their value at

the pointsindicated againstthem. y = sin(x — 2) + x2
SOLUTION

y = sin(x—2) + x2

Differentiating w.r.t. x, we get

Yy _ 94 rin - 2
dx—dx[sm[m 2) + x|

d . d
= a[sm(:r —2)] + E(mg)
= cos(z — 2). %(:ﬂ —2)+ 2z

= cos(x—2).(1-0) + 2x
= cos(x—2) + 2x

The derivative of inverse function of y = f(x) is given by

dx 1

dy (ﬂ)
dx
~ 1
cos(xz — 2) + 2z
., dx
Atx = Zjd—}r

] ( cos(z —12) + 2a] )
1
1

+4

1
1
D

Exercise 1.2 | Q 4 | Page 29
If f(x) = x® + x — 2, find (f-1)'(=2).
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SOLUTION

f)=x> +x-2 (1)

Differentiating w.r.t. x, we get
d
fx) = — (2* + 2 -2
0= = )
=3 +1=0

=3x% + 1
We know that

IR |
{f}M—-ﬁw) (2

From (1), y = f(x) = - 2, when x = 0

- from (2), (FN)'(=2)
1

11(0)
1
(3% + 1), 9
1
3(0) + 1
= 1.

Exercise 1.2 | Q 5.1 | Page 29

1

Using derivative, prove that: tan ~'x + cot Tx = —
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SOLUTION

Let f(x) = tan ~'x + cot™'x (1)

Differentiating w.r.t. x, we get

f'(x) = % (tan_l r + cot™! ;t:)

d d
=0 (tan ' z) + e (cot™' z)
~ 11
1+22 1+a?
=0
Since f'(x) = 0, f(x) is a constant function.
Let f(x) = k.
For any value of x, f(x) = k
Let x = 0.
Then f(0) = k (2)
From (1), f(0) = tan™'(0) + cot™'(0)
mw m
= U + _ = —
2 2
ik= = [By (2)]
5 i}
) =k=—
() 5

Hence, tan” % + cot Tx = g ..[By (1)]

Exercise 1.2 | O 5.2 | Page 29

mw
Using derivative, prove that: sec™'x + cosec” 'x = 3 Lfor x| 2 1]
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Let f(x) = sec”'x + cosec 'x for x| =1 ..(1)

Differentiating w.r.t. x, we get
f(x) = — (sec ! z + cosec 'z
W= )

= i (sec_l :r:) + % (cc:-sec_la:)

dx

1 1
vz —1 zvz?-—-1

=0
Since, f'(x) = 0, f(x) is a constant function.
Let f(x) = k.
For any value of x.f{x) = k, where |x| > 1
Letx = 2.
Then, f(2) = k ..(2)
From (1),f(2) = sec1(2) + cosec™1(2)

mw m mw
= — 4+ — = —

3 6 2
ik= o By (2)]

2 -

L) =k=—

(x) 5
Hence, sec” X + cosec X = g ..[By (1)]

Exercise 1.2 | Q 6.01 | Page 29

Differentiate the following w.r.t. x : tan—*(log x)
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Lety = tan” '(log x)
Differentiating w.r.t. x, we get

d d
E}I = & [ta,n_l(log x)]
1 d
= . — (log x)
1+ (logz)® dx
i 1 1
= 5 X —
1 + (logx) z
1

T [1 + (log :r:)ﬂ} |

Exercise 1.2 | Q 6.02 | Page 29

Differentiate the following w.r.t. x : cosec™ (e7¥)

SOLUTION
Lety = cosec”! (e7¥)
Differentiating w.r.t. x, we get

% = % [cc:-sec_l(e_z)]
-1 d ,
= o (e z)
e %4/ (e‘z)g -1
1 d
= xe T.—(—x)
e Tye 2z —1 dx
= ! ®x —1
) e 2x —1
~ 1
+ -1
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EI
v1—ex .

Exercise 1.2 | Q 6.03 | Page 29

Differentiate the following w.r.t. x : cot=(x3)

SOLUTION

Lety = cmt_1{x3]|
Differentiating w.r.t. x, we get

T = oot ()]

dx dx
—1 d
= il G
1+ (23)° dx
—1
= ><3:r:2
1+ 20
~ — 32
1+ ab

Exercise 1.2 | Q 6.04 | Page 29
Differentiate the following w.r.t. x : cot=(4%)

Lety = cot™ (4%
Differentiating w.r.t. x, we get
dy d 14z
T~ @ ot (4]
—1 d
= 7 I (47)
1+ (47)

= — % 4% log4
1+ 422 08

_ 47 log4
144227
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Exercise 1.2 | Q 6.05 | Page 29

Differentiate the following w.rt. x: tan ! (\/E]

Llety = tan " (V)

Differentiating w.r.t. x, we get

= el (V2)

dx dx
1 d
- —(Vz
1+ (va)’ ax V?)
1 1
= X
l+z 2z
1

NG

Exercise 1.2 | Q 6.06 | Page 29

. q1f 1+ 22
Differentiate the following w.r.t. x : sin™* ( 5 )
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1+ z?
Lety = sin~! (\/ 2 )

Differentiating w.r.t. x, we get

9
o ()
B 1 d \/l—l-:t.'?
B 2" dx 2
1 1 d

— % 1+$2

e

3

V2 1 1 d

= e * . 14—:,132
V2 —1— 22 V2 241+ 22 cbz( )
1 1
= X (0 + 2x)
V1—z? 2v'1 + z2
T

\fl—m“.

Exercise 1.2 | Q 6.07 | Page 29

Differentiate the following w.r.t. x : cos™(1 —x?)
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Lety = cos"1{1 —xE]l

Differentiating w.r.t. x, we get

'?l—‘i [cc:-s_l (1 — mz)]
—1 d

= : (1 — mg]

v’Z—mg.

Exercise 1.2 | Q 6.08 | Page 29

bales
R

Differentiate the following w.r.t. x : sin ! (.'1:
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Lety = sin ! (:r:%)

Differentiating w.r.t. x, we get

& w )]

2v1— 23

Exercise 1.2 | Q 6.09 | Page 29

Differentiate the following w.r.t. x : cos3[cos™(x3)]

SOLUTION

Lety = cosg[cos"1{x3}]

= [cos{cos'1x3}]3

= 63)?

= 7

Differentiating w.r.t. x, we get
@

= 05 .

Exercise 1.2 | Q 6.1 | Page 29

Differentiate the following w.r.t. x : sin [5111 (”/_)]
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Lety = sin* [sin_l[ﬁ)]
- {sin[sin"(vz)] }*

- (va)'

= :{E

Differentiating w.r.t. x, we get
dy d o
)

= 2%

Exercise 1.2 | Q 6.02 | Page 29

Differentiate the following w.r.t. x : cosec™ (e7¥)

SOLUTION

Lety = cosec! (e7¥)

Differentiating w.r.t. x, we get

% = % [cc:-se::_l(e_z)]
—1 d
= ) (e'z)
e T4/ (E‘_E)? -1 dx
= 1 X e * i{—:1*:.')
e Tyvelr—1 dx
= ! x —1
velz—1
~ 1
= — 1
__ &
v1—ex .
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Exercise 1.2 | Q 6.03 | Page 29

Differentiate the following w.r.t. x : cot=(x3)

SOLUTION

Lety = cot‘1{x3]

Differentiating w.r.t. x, we get

)
_ —1 d
T dx(:r)
= ! x 3z

1+ z°
~ —3a?

1+ a8

Exercise 1.2 | Q 6.04 | Page 29

Differentiate the following w.r.t. x : cot=(4%)

Lety = cot™ (4%

Differentiating w.r.t. x, we get
dy d P
I~ @ ot (4]
~ -1
1+ (4%)

= —— x 4% log4d
1+ 42x 5

_ 4%log4
1442

d
5o ()
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Exercise 1.2 | Q 6.05 | Page 29
Differentiate the following w.rt. x: tan ! (ﬁ)

SOLUTION

Lety = tan ' (\/E)

Differentiating w.r.t. x, we get

dy d 1
T dx tan™" (vz)]

_ 1
1+ (va)®
1 1

= X

1+z 2z

1

N

Exercise 1.2 | Q 6.06 | Page 29

.q1f 1+ 22
Differentiate the following w.rt. x : sin™* ( 5 )

SOLUTION

1+ z2
Lety = sin~! (\/ 5 )

Differentiating w.r.t. x, we get

2 (=)
L (
1)

d
2 (va)
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d
‘/(111%2) L (viee)

V2 1 1 d

= X e . 1—|—:,t:2
V2 —-1-— 22 V2 o 2v1+ 22 -::]x( )
1 1
= X (0 + 2x)
v1—x? 21 + x?
T

V- 21+

Exercise 1.2 | Q 6.07 | Page 29

Differentiate the following w.r.t. x : cos=1(1 —x?)

SOLUTION

Lety = CDS_1{1 —)(2]

Differentiating w.r.t. x, we get

dy _
E[CDS 1(1—:1.'2)]
. L
\/1— 1—z2)°
= - (0 — 2x)
V1—(1- 222+ z%)
2x
N
2T
2 — x?

2
\HQ—:L'?.
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Exercise 1.2 | Q 6.08 | Page 29

[
e

Differentiate the following w.r.t. x : sin—* (:1:

Lety = sin (:1*:%)

Differentiating w.r.t. x, we get

o ()

1 3 3
= — W —I2
V1—z3 2
3/
2v/1— 2%

Exercise 1.2 | Q 6.09 | Page 29
Differentiate the following w.r.t. x : cos3[cos™1(x3)]

SOLUTION

Lety = cosg[cos_1{x3}]

= [CDS{CDS_1 x?’}]3

— {X3}3
Differentiating w.r.t. x, we get
d.y d 0
T
dx  dz ( )
= 9x5 .

Exercise 1.2 | Q 6.1 | Page 29

Differentiate the following w.r.t. x : sin [5111 (V/_)]
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Exercise 1.2 | Q 6.1 | Page 29
Differentiate the following w.r.t. x : sin [5111 (w,/_)]

SOLUTION
Lety = sin® [sin_1 [V/E) ]

- {sin[sin (v2)
- (Va)'

Differentiating w.r.t. x, we get
dy d

= @)

= 2X.

Exercise 1.2 | Q 7.01 | Page 29

Differentiate the following w.r.t. x : cot ! [cut (ezg)}

SOLUT