Derivative (1st order)

For answers & solutions, visit: this link (https://jsarkar.com/chapter/1st-order-derivative)
Last update: 10/04/2020 17:38

Yy
NIify = then find ——
)Ify = sinz” then fin Iz

d
2) Find th | f x”
) Find the value o dm( )

: d
3) Find the value of — 57 (%)
dx

4) If f(x) is an even function and f’(0) exists, then find the value of f’(0)

/ d
5 Ify = 2z — , then find < y)
de ) _,
6)Ify = x then find — @y
) Ify = 4/sin ,/z then fin .

d
7) Find the value of %{cos(log z)}

du\’  [dv’
8) If u = e’ sinbx and v = e cos bz, then show that ¢ - 22 = (a2 -+ b2)62ax
dz dz

9) If VE+ L then find the val f2tdx+
r = —, then T1in e value O E— M
Vi dt

d
10) If \/z + VI = 4 then find the value of % atx =1

3 3 3 dy X
1M)Ifx? +y? = a?,thenshowthat — + , /— =0
dx \/ Y

d
—cos 'z then find the value of %Y

dz

s . d
13) Ifz = ¢/ a™ lt,y — va® 't then show that Y %

dx

12)Ify = e Tandz = e

4)If f(z) = (z + 1) + 2", then find the value of f’(1)
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d
15) If y = (logz)” + z'°87, then find d_z

16) If f(z) = (sinz)” + z” then find f’(x)

3z — 2 d

Nty = 5+

dx
18) If f(z) = |1 — 2| then find the value of f'(2)

19) If f(x) = x|z

, then show that ' (z) = 2|x|

3 then find £’ (0)

20) If f(z) = |

@ d
21) If y = x° then find il
dx

d 1
22) If z¥ = e® ¥, then show that y _ ez 5
(log ex)

T

d log ey)?
23) If y® = €Y~ ® then show that y _ (logey)
dx logy

d
24) If y = log;, z, then find the value of d_z

d
25) Find the value of d—{log7(log7 z)}
T

26) If f(x) = log, z, then find the derivative of f(log, ) with respect to x

10° . dy
27)If y = 107" then find the value of —
4 dr

28) If y = log|z| then find the value of =
T
29) If f(x) = log sin(\/ z® + 1), then find f'(x).
x
30) If f(x) = log (tan E) then find f’(z)

3N If f(x) = log(cot %) then find f’(z)

32) If f(x) = log, tan(% + ;) then show that f'(z) = secx
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1
where (a: =+ 5) , then justify the statement & 1+

(

dx

dy

)



l1—=x

33) If f(x) = log, ( T

34)Ify = 1 L = Cos2z o find the value of a
= 10 —, heniin e value of —
4 &5 1+ cos2z dx

s

N . dy
35) If y = log v/tan z then find the value of Iz atx = 1

) , then find the value of f’(0)

2 2

T°—y . dy
36) If log ——— —a (where a constant) then find the value of —
T

+vy T

d
37) fyv/a? +1 = log(\/:c2 +1-— ZE) then show that (:132 + 1)% +zy+1=0

1 2 4
38)Ify = tr e and—y = ax + b, then find the value of a, b
1+ z+ x2 dx
1 1 1
39) Ify = + + then show that
1+29 P4 2"P 1+2P~ 94 2771 1+2P~ 742977
dy
2 —
dx
n d n
40) Ify = (:1:+ a:2+a2) , then show that dz = xzia2

d
41) I 10° + 10Y = 10°*Y, then find the value of 1oxd—y + 107
i

d
42) If 2%y® = (x + y)” then find the value of d—y

T
d
43) If ™y™ = (x +y)™ ", then prove that d—z = %

1 1 d
44) If 2° —|—y2 =t— 7 and z* —l—y4 =t + t—z,then showthatw3yd—z =1

1 1 d 1
) If2* +y° =t + ?andm4+y4 =t + t—z,thenshowthat% = — %

d
46) If z¥ = y” then find the value of %

d
47) If ¥ - y* = 1 then find the value of d—y
x
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d
48) If ¥ - y* = ™ — 3, then find the value of %

d Y1 + y%lo
49) If ¥ + y* —2thenshowthat—y: _|¥ y o8y

dz z¥logx + xy® 1

d
50) If y = 5% - x°, then show that .’B—y = (5 + zlog, 5)y

x
d
51)If y - ¥ = x then show that ¥ _ y
dr  z(1+y)
d 2
52) If y = e%, then show that y — Yy
dz  a(y — =)
3)If f(z) = sin(logz)andy = f 2z + 3 then find ﬂ

54) Find the derivative of + sin?(2z + 3) wrt. z

ST
P
55) Find the derivative w.r.t. = of following, y = log, . secx + 10”

2 dy
56) If y = logg, , secx + 10 , then find Iz

d
57) If siny + e~ ““**Y = e then the value of %Y at (1, )
T

58) If y = "~ log x, then find the value of z—— + (1 — n)y

dx
x d
59) If y = ———, then prove that a:3—y = y3
1+ 22 dzx
dy
0)Ify = \/1 + 41+ z?, then provethaty(y — 1)d—
logt . dy
61) If t = tlogt and y = ——— then find the value of | —
t de ), _,
logt , dy
62) If £ = tcost and y = —— then find the value of | —
t dz /,_,

d
63) If 2 = acos®, y = asin® 6 then find %Y
x
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2 3 , dy T
64) If £ = asec” § and y = atan” 0 then find the value of Io atf = 1
: dy
65) If £ = a(f + sin6), y = a(1 + cos #) then show that o = —1
T/)g—rx
2

d
66) If y = 2 cos2t(1 — cos 2t) and z = 3sin 2¢(1 + cos 2t), then find the value of %

2t . dy
,slnx = then find the value of —
1 —¢2 1+ ¢2 dz

d
68) If zy = a(y+ \/y2 — m2> then showthatm?’d—y = y2(y+ \/y2 — m2>
T

67) If tany =

t -1 d
69) ftany — —A0T T SECT = 1 o show that — = — 1
tanxz —secx + 1 dr
1+ sinz — cosz dy 1
70) Ify = - then show that =
1+ sinxz + cosx dr 1+ cosx
rsinz + coszx dy z?
Mify = - , then show that = 5
cos? s T
72)If f(z) = ————— then prove that f(—) — 3f’(—) =3
1+ sin“z 4 4
73) If = then find f'(0
1@ = (5= ) £0)
a+b+2x 9 9
a+t+zx a b — a a\aetb
74) If = then prove that f'(0) = |21 (—) <—)
)it £() (bﬂ,) prove that f*(0) [ogb+ ab]b
dy  ylz —vy)
75) If x = ylog(xy) then prove that =
) ylog(zy) then p iz~ 2@ y)

d
76) Ify = \/x—i— \/:c—l—\/a:—i—---oo,thenfindthevalueof%

1 dy Y
1 , prove that = 5
T+ —1 dz y—

z+ T+ 00

iy =z +

dy  cosz
de 2y—1

78)Ify = \/sina: + \/sin:r + 4/sinz + - - - oo then show that
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Y+ - 00
ey+e

. dy
where £ > 0 then find —
T

79 Ifx =e¥"

d
80)If |z < landy = 1 + z + z° + ---oothenprovethaty2<—y —y)

dz
dy 1
1) Ifzy/1 4+ y+ yy/1 + = = 0then prove that — = -
dz (1+ )
dy V117
82)If /1 — 22 + 4/1 — y? = a(z — y), then show that Yy _ Y
d 1+ y?
83)If v/1+ z° 4+ 4/1 + y* = k(z — y) where k constant, thenshowthat%—\/l_i_z2
84) Ifyy/1 — & + 4/ 1 _ 1, then show that 2. — Loy
)Ify -+ —y en show aa—— 2
d /1 — y4
85)If v/1 — z* + 1—y4:k(a:2—y2) where k constant, then show that v _ Y
dx y,/]_—a;4

1—«° +14/1— y® 3(:1:3 — y3) where a is constant, then show that
d 1 —x2y? —y

87) If zy = sin(x + y) then show that dz =

r — /1 — x2y?

- dy
88) If zy = tan(x + y) then find o
T

d 1+ y+ 2%y
89) If zy = cot(x + y) then show that dy = J J

r 1+z+xy?

dy  cos’*(a+y)

90) If cosy = x cos , then prove that = - where 0 is a constant
) y (a+y) p - e a #
d sin’(a + si
91) If siny = z sin(a + y), then show that v _ ( v) = - where
x sina 1 —2xcosa + z2

a # mm, nis an integer.
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92) If f(x) = < ‘Z j: ? ) + (sinz)"™ then find the value of £’ (0)
T
. d T
93) If y = (tanx)®" " then find the value of d_y atz = -
T

- d
94) If y = x°* + (cosx)™” then find the value of il
T

; d
95) If y = (sinz)“”” + (cosz)™"" then find the value of %

d
96) If y = (tanz)*"® + (cot )™ ? then find the value of d—y
T

tanz d T
97) Ify = {(tan a:)tanm} , then find the value of d_z atz = )

dy 1—(z+y)ycotz
dr  (x+ y)ln(sinz) — 1

98) If (sinz)? = & + y then prove that

99) If x = secf — cosfand y = sec” @ — cos™ 6, then show that

(z* + 4) (Z—z)z =n’(y* + 4)

d 2

100) If x = csc @ — sinf, y = csc™ 6 — sin” 6, then show that (332 +4) (d_y> = n2(y2 +4)
x

101) If 1+ : + bz + e th how that

— en show tha
Y z—a  (z—a)z—b) (z—a)(z—b)z 0
dy Y a b c
dzr =z a—w+b—w+c—w]Wherew#a’b’c

102) If f(z) = (1 + z)(1 + 2°) (1 + z*) (1 + 2°) then find the value of f'(1)

103)Ify = (1 + z)(1 + 2?) (1 + z*)---(1 + 2**), then find the value of % atz =0

d x
104) If log (z” + y°) = 2tan_1(£), then show that <o — £ ¥
x x r—Yy

dy
, then find —
d

Z

105) If y = sin
) If y = sin ( 3

b + 124/1 — :1:2>
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1
d z— 1

106) Find %Y where y = cos 1 91”
dx T + T

d 9 o
107)Findd—ywhereyzcosl< cosx 3s1nw)

— 2 d 2
108) If y = 2sin ! r—2 \/2 + 4 — :1:2, then show that the value of haid atrx = 2is —
d
109) Find d—y where y = cos ! 2z 4+ 2cos ! 4/1 — 422
x
cos T d
110) Ify = tan ' [ ———— |, then find il
1+ sinx dx
_q cosT +sinz , dy
111) If y = tan - then find the value of ——
cosr — sinx dx
_,acosz — bsinx T 0 a
112) If y = tan - where — — < £ < — and —tanxz > — 1, then show that
bcosx + asinx 2 2 b
d
Y _
dx
1 —sinx T d
113) Ify = cot ' 4/ ———— where (O <z< —), then find 2
1+ sinx 2 dx
2 2
x° — d
114) If sin ~ ! (2—y> = k (where k is constant), then show that & _Y
x2 + y? x x
115) If y = sin ! atbeosz then prove that Y _ — b —a”
v= b+ acosz’ P dr  b+acosz
d 4
116) If y = cos ! (8z* — 8z® + 1) then show that — + ———— = 0
de /1 — g2

1
M7 Ifx = cos_1(8t4 — 8t + 1) andy = sin_1(3t — 4t3) where <0 <t< 5) then find

dy
dx

_dy -1 2
118)F|nd%wherey:tan < 1+=z —I—ZE)
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where a < x < b, then show that

119) Ify = 2tan
— X

(%* e

— d
120) Ify = tan ! o , then find the value of _y
1+ 5z dzx

1
12y =tan ' ——— 1 tan !
)1y 14+ x + 22 3+ 3z + x2

dy L 9
dx sz_ 16

+ cot ! (7 + 5z + a:2) then show that

1
122)|fy:taml1+ n ~ + tan ! 3 +3+ ! T E +7—|—---upton
T+ x x x x x
d
terms, then find the value of &
dx
2 d 4
123) If y = tan ™~ 1_ 32 +tan ! oz , then show that Y _
1 42 — 2z dz 14 16x2
4z 2+ 3x dy 5
124)Ify = tan ! ——— + tan ! then show that =
Nty 1+ 522 32z dz 1+ 2522
1 2 1 1
125) If y = sin(cos_1 :c) + —sin~ ! —ac’ then show that + =
2 1+ 22 dz V1— 22 1+ 22
(VI+E+V1I-8
126) If y = tan ! A then find the value of —
| VI+E2— 112 dt
T2 - VI dy z
127) Ify = tan ! then show that — =
) Ify an R en show that —— —
VIt 22— V1- 2
128) Ify = cot ! R v ad then find the value of 2
VIt 22+ V1 -2 dz
[\/1 — 41— d 1 1
129) If y = cot 1 \/ ta \/ w],then show that value of—y atr = —is ———.
L VIitz+/1—2 dx 2 V3

T . dy
where 0 < = < 5 then find the value of —

130) ify = tan_l(
i

V1+sinz — /1 — sinx)
V1 +sinz + 4/1 —sinz
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V1 +sinz + /1 — sinac)

. 1 dy 1
131)ify = cot then show that — = =+ 3

V1 +sinz — /1 —sinz dx
2 1| [a—0b x dy 1
132) If y = ————=tan tan — | then show that =
Va2 — b2 a+b 2 dx a+ bcosz
1 d
133) Ifcos 1y = 2tan ! R , then show that & 1
- dx

134) Find the derivative of 2wt sin T2

135) Find the derivative of log;, = with respect to tan ~ Lz

136) Find the derivative of z2 with respect to log

dy 1+ 3t =t : -
137) Find dz where x = csc , Yy = tan ————— | where csc is abbreviation of

T 2t 1 — 3¢2
cosec

d 1+ ¢ 3t — t?
138) Find _y where z = sec ! andy = tan 1 ————

dx 1 — ¢ 1 — 3¢2

1 1
139) Show that the derivative of sec ! (ﬁ) wrt /1 — rlatr = 3 is 4
w p—

wherez > 1

2
140) Find the derivative of sin 1 z w.rt. tan !
1+ z2 1—=z

141) Find the derivative of sin ™1 (Za:c vV1-— a2:c2) w.rt. v/1 — a’z? where

1 1
—_— < ar < —

V2 V2

d 1 V1 — x?
142) Find ld where y = tan vita ° and z = cos '
dz V1 + 2 +\/1—:c

1
143) Find the derivative of tan 1 ( > with respect to sec -1 (2—>
1 — t2

t2—1
V1i+a2 -1
144) Find the derivative of tan ~! with respect to tan ~ ! z
T

V1 2 -1
145) Differentiate tan 1 T w.r.t. cos ! (233\/ 1-— :132) atz =0

Z
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V1+z2 -1 1 2z4/1 — 2

146) Find the derivative of tan ™~ 1 with respect to tan — atz =0
T 1 — 2z2
221 — x2 v1i+zz -1
147) Find the derivative of with tan L W with respect to tan 1 = where
— 2z

x #0

24/1 2 — 541 — x2
e < with respect to cos ! v 31— % is
5v1+ x2 + 24/1 — x2

148) Show that the derivative of cot 1

1

2
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