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1.1 y = xsecx+2cotx 12 y= SiDX+cOSX
sin X - cos x
13 y = CcSC X 14 y = CSC X -cotx
' 1 +xcosx csc X + cot X
1.5 y = tan’x 1.6 y = sec’x
1.7 g(t) = sin’*t-cos?t 1.8 f(t) = (sint+ cost)?
1.9 y = sin4x 1.10 y = csc(x®+ 1)
1.11 y = 2 cos*(x?) .12 y = 2sin (x> +2x - 1)
1.13 y = cot? (1 + 3x%) 114 y = sin 1 |
1L15 y = xsin% 1.16 y = (2 +sec?*x)?
1.17 y = sin (cos x) 1.18 y = K/ sec(tan x)
1.19 f(x) = (1 +cos’(x?))? 1.20 f(x) = [xsinx - x?cos 3x]1?
121 f(x) = tan (X;%) 1.22 h(x) = (tan 2x)? sin(1-x2)
1.23 f(x) = sin (cos(sin® X + tan (sin x))) 1.24 f(x) = cos [x3 + sin (x>-x)]?
_13
125 y = |05Ct-1 126 y = a2 sin(x/a)
cot(t? + 1)
1.27 y = sin (cos Ix2+1) 1.28 y = sin (cos(x? + tan X))
129 y = (1+ V1 +cos3 )()2001 130 y = | cos x|
131 y = sin] x 1.32 y = tan | sec x|

o < da o aa o v &
wmayuszasleigues inafiiundy ludasialyi

2.1 y = tan'x + cot'x 22 y = tan'! (%)

23 y = sec! & 24 y = tan’ (%)
25 y =sin' @) +@ 2.6 y = xcot! (1+x?
27 'y = (1 + tan™! x)? 2.8 vy = sin (tan' x)
29 y = tan'X 2.10 y = sin” (cos x)
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31 x+xy+sin(2x+3y) =0 3.2 cos (x+y) = y*sinx
3.3 y = sin (x+y) + cos (x-y) 34 tan’ (xy*+y) = x
2
Xy - )

35 — =1 3 . 1 1 -

T+secy +y 36 sin'y+cos'x =y
37 x = cos’y+cosy 3.8 tan'y = 3x+y
39 tan(xy) = x 3.10 y = x + sin (xy)

3.11 x+tanlyl = 1 3.12 y = [sin! 2x3)]* + 3v/corL 2y

mayWusmNIvualuldacsn

2 .
41 L (cosx5) 42 4 f(sinx)
dX2 dx
3.
4.3 dif(tan X) 44 4 gin3x
X dX3
2 2
45 ¢ (cos x) 46 47 (sec x)
dx? dx?
o d ool = .
LFAGIN tan"* (cotx) = -1
dx
Amual  g(x) = cos™ (cos x)  RwEA g'(x) = SiOX
|sin x|
° v . " ] d2 = ]T
Avuald £1(0) = 1 uaz ©(0) = =2 9mezas —2f(cos X) 2 W X = >
dx
WRAUMEIAY y = cos’ + sin x  lus [0, T ﬁﬁﬂﬁﬁué’uci’mﬁuTﬁw"iﬁgmﬁ'aﬂdn

UNUAVLAY X

Amuald f(x) = sin(2x + 1) uwae g(x) = X+ 3 29m f——f(g(x))
X
wnaumszaudududadilds sin'y + ycot x = x  99a (1, 0)
dy d o a @ a &
WN o WeAmue X uaz Y TugannisBesuilsiaduealiil
X

X = 2cs¢ 0 -30 uwar y = 14 cot B + 2°
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MAUALAE f(x) = sin x

12.1 fe®(x)

mvualy f(x) =

PWUFANN £(0)  menla
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12.2 f(x) @e n Juduuduinn

] oA =
ugnsmzas y = £'(x) lifauleen x = 0

o ! Vv e s v v . A o 1 s
AWNaNIEUFNNEEUlAS y = sin X MIA (TT, 0) 'VI’IHNL‘VI’ﬂ.ﬂﬂULLﬂu X
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tan x Ynywuhlenuuwny x sainWaaunuy x



1.1

1.2

1.3

14

L5

1.6

1.7

1.8
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y' = (xsecx+2cotx) = x'secx + x(sec x)' + 2(cot x)'
= seCcX+Xxsecxtanx -2csc’x
y = (sin X - cos x)(sin X + cos X)' - (sin X + cos x)(sin X - cos x)'
(sin x - cos x)2
_ (sin x - cos x)(cos x - sin X) - (sin X + cos X)(cos X + sin x)
(sin X - cos x)2
-2(sin? x + cos2x) )
(sin x - cos x)? (sin X - cos x)2
. (14x cos x)(csc x)' - (1+x cos x)' csc X
y =
(1+x cos x)2
_ (I+x cos x)(- csc x cot X) - (COS X - X sin X) cSC X
(1+x cos x)2
. (csc x + cot x)(csc x - cot X)' - (csc X + cot X)'(csc X - cot X)
(csc X + cot x)?
(csc x + cot x)(- csc x cot X +csc? x) - (- ¢sc X cot - csc? X)(Csc X - cot X)
(csc x + cot X2
_cscx(ese? x - cot? X) + csc x(csc2 x - cot? x) _ 2csc x(csc x - cot X)
(csc x + cot X)2 CSC X + cot x
d
Y - 2tanxStanx = 2tanxsec?x
dx dx
d
& = 3sec2x Lsecx = 3sec xtanx
dx dx
g(t) = 2sint (—Cllfsint-2costditcost = 2sintcost+2costsint
= 4sintcost = 2 sin 2t
fi(t) = 2(sint+ cos t)(sint + cos t)'

2(sin t + cos t)(cos t - sint) = 2(cos?t-sin*t) = 2 cos 2t
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19 =% = ...d_sin 4x = dsin (4X) d(4X)

dx  dx = Td@w) o ax o deosax

3 3
1.10 d—y = —d-CSC (X3 + 1) = dCSC(X + 1) ) d(X + 1)
dx dx A3+ 1) ax

= -3x2cse(x*+ 1) cot(x* + 1)

dy _ 2dcos’(x?) _ 5 dcos2(x2) dcos(x2) gx2

1.11 = = . .
dx dx d(cos (x2)) dx2 dx
= 4 cos(x?)(- sin(x?))(2x) = - 8x cos (x?) sin(x?) = -4x sin (2x?)
) _ 2 -
112 dy _ 2dsm(x +2x-1) d(x=+2x-1)

dx d(x2 +2x-1) dx
= 2 cos (x2 +2x-1)(2x +2) = 4(x+1) cos (x® + 2x-1)

dcot) (1 +3x2) dcot(1+3x2) d(1+3x2)
deot (1+3x2)]  d(1 +3x2) dx
2 cot(1 + 3x%)[- csc*(1 + 3xH)](6x) = - 12x cot(1 + 3x?) cscX(1 + 3x?)

dy d .2 2
.1 — .- -
1.13 Ix X cot“(14+3x4)

dy _ dsin(I/%) d(1%) _ 1o 1y 1. L
1.14 ax - Tdim o dx cos(x)( X2) = ) cos(x)
1.15 y' = (x)'sin 31(—+x(sin31(-)' = sin(%—)-%cos ()1(—)

1.16 y' = 3(2+sec)X(2 + sec®x)' = 3(2 + sec’x)*[2 sec x (sec x)']

3(2 + sec®x)%(2 sec’x tan X) = 6 sec? X tan x(2 + sec?x)?

d sin (cos x) d(cos x)

dy _ d
L7 - d(cosx) =~ dx

ax Ix sin (cos Xx)

= - sin X cos (cos X)

118 & o dVsecanx) _ dVu du (i,

dx dx du dx

1 dsec (tanX) Jianx _ Sec (tan x) tan (tan x) .sec?x

4%/113 d(tan x) dx 44 sec2(tan x)

= sec(tan X))
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1.19 f(x) = 2[1 +cos*EA)]I[1 +cos’(x)]' = 2(1 + cos?*(x))(3 cos?(x?))(cos(x2))'

1.20 f(x)

1.21 f(x)

1.22 h'(x)

6 cos’ (x3)(1 + cos’(x?))(- sin (x?))(x?)'

-12x sin(x?) cos’(x?)(1 + cos?(x?))

12[x sin x - x% cos 3x]"[x sin x - x cos 3x]'

12(x sin x - x? cos 3x)!!(sin X + X cos X - 2X cos 3x + 3x? sin 3x)

dtanu _ dtanu du
dx du “dx

DM -DD) | 2o,
w1 | @2 Xl

o — X+l
(We u 1 )

sec2u .

[(tan 2x)%]' sin(1-x2) + (tan 2x)’[sin(1-x?)]'
3(tan 2x)*(tan 2x)' sin(1-x?) + (tan 2x)* cos(1-x?)(1-x?)'

6 tan® 2x sec? 2x sin(1-x?) - 2x tan® 2x cos(1-x?)

1.23 W u=sinx, v= u’+tanu uaz W=cosv um

f'(x)

124 1% u

f'(x)

dilx— sin (cos (sin2x + tan(sin x)))

dsinw = 4 g dw _ d dv

g S w G SinW . COS W 5 -~COS V..

cos w (- sin v) -d—[u2 + tan u] = -cosw.sinv |20d8 4 4 papy  du

dx
- cos W . sin v[sin 2x + sec’u . cos x]

dx du dx

- cos(cos (sin’x + tan(sin x))) . sin(sin?x + tan(sin x)[sin 2x + sec(sin x) cos x]

X +sin(x*-x) wh dU = 3x24 cos(x? - x)(2x - 1) uazdaiy

dx

d cos [x3 + sin(x2 - x)]2 = 4 cosu2 = -sinu2 (2u) . du
dx dx

dx

- sin [x® + sin(x? - x)]?. 2(x® + sin(x? - x))[3x2 + cos(x? - X)(2x - 1)]
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1.25 4 = cos@-1) uslasnguamns ala
cot (B +1)
du _ cot (& + D[-sin (2t - D](2) - cos (2t - D[- esc(t? + D](21)
dt cot? (t2 +1)

2t cos (2t - 1) csc? (t2 +1)-2sin(2t-1) cot(t2 +1)
cot? (2 + 1)

.fil=du3_3u2du

Cdt dt dt
_ 5/cos (2t- 12| 2t cos (2t - 1) csc? (t2 + 1) - 2 sin (2t - 1) cot (2 + 1)
cot (2 + 1) cot (2 + 1)

1.26 1 u=a’sin(x/a) uh (%% = a2cos (x/a) d ( %) a cos (x/a)

dx dx du " dx 24T 27f22 sin (x/a)
1.27 3—1 = ad)-(-sin (cos Ix2 + 1) = cos(cos Vx2+ 1). lxcos x2+1
= cos (cos Vx2 + 1)(- sin x2+1 ). L ¥x2+1
= X cos (cos ¥x2 + 1) sin sz +1
x2+1
1.28 dy _ 4 sin (cos (x2 +tan x)) = cos (cos (x2 + tan x)) - cos (x2 + tan x)
dx dx dx

= cos (cos (x2 + tan X))(- sin (x2 + tan X)) i (x2 + tan x)

= - (2x +sec? x) sin (x2 + tan x)) cos (cos (x2 + tan x))

1.29 dy _ i(1 + V1 + cos3 X)2001 = 2001 (1 + V1 + cos? x)zoooi(l + V1 + cos? x)

o dx dx
200 2 v (i
= 2001 (1 + V14 cos? x)/*0, 3cos?x (-sinx)
21 + cos3 x
dy _ cosx d _ -cosXsinx
I.SQ ix = jeosx dx COSX = S X

Y - d g = dd _ x
1.31 3 Sin x| cos [| i ] cosfx|
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dy
1.32 dx
dy
2.
! dx
dy
22 —=
dx
dy
2. —
3 dx
24 4
dy
dx
dy
2.
5 dx
dy
2.6 dx
dy
2.7 Ix
dy
2.8 dx
dy
29 —
dx
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- d — 2 d — 2 secx dsecx
4 A0 lsec x| sec? Jsec x| i |sec X sec? |sec ] . o dx
2
_ 2 sec X R} ‘sec? x tan X
sec? [sec x| . sec . SeC X tan X sec? [sec x| e
- d -1 -1 - d -1 d -1 — 1 1
- = =t + cot = =t + =cot = - =0
I (tan™* X + cot™ x) o an" x ™ cot' x 2 1200
= Qg = —L 4™ 2 1y 1
dx 1+ (x2 & 1+x2  x2 1+ x2
-1
= -d—sec'l(ﬁ) = ——_d sec” (V%) R dx - 1 . 1 = 1
dx dw dx WIx-T 24K 2xVx-T
w=22-1 g du o Z@-@xDO@) _ 1 gx
2x dx 4x2 7x2
_dai2xly - docly - d1o du
= i tan™ ( o ) i tan"" u = tan" u. I
-1 1 1 1. _ 2
1+u? 2x2 1+ (%)2 22 8x2-4x+1

= il -1 2
dx( + tan™* x)

- (tanr]
=g8in (tan""x) =
5 sin ( )

b | 4 gt [
35 S (a)+dx =
_ 1 d +(X(Va2+ x2) - Va2 + x2 (x)')
1- (/) 2 x2
— 1 1 1 X 24 52
= 1 L 1] x o0 -V2+x
V1-x222 & x2 [2\]a2+x2
_ 1,1 ) (a2 + x2
Va2 -x2 Va2 +x2 x2
Y = cot! (14x) +x. —L — (14x2) = cot! (1+x2) - —282
1+ (1+x2)? 2 +2x% + x4

2(1 + tan'! x)

= 2(1+tan-1x)(f—x(1+tan-1x) = e
+X

-1
cos ) . () = T

1+x2

1 dx - __ 1
' 2K (1 +x)
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dy d .1 1 d (cos x)
2.10 —— = —=sin" (cosx) = .
dx dx V1 - cos2x dx
— _ -sinx = Sinx _- 4
V1 - cos2x S x
31 1 +y +xy +cos(2x + 3y)(2 +3y) = O
W30 [x + 3cos (2x + 3y)]y' = —=(1 + ¥ + 2cos(2x + 3y))

v _ (1 +y+2cos(2x + 3y))
Y T T X+ 3cos(2x + 3y)

32 -sin(x+y)[1+y'] = 2ysinx.y' +cosx.y?
vive [2y sin x +sin(x +y)]y' = -[sin (X +y) + y? cos X]

. _ - [sin (x+y) + y2 cos x]
"~ 2y sin X + sin (x+y)

Ly

33 y' = cos(x+y)(1+y") - sin(x-y)(1-y")
e [cos(x+y) + sin(x-y) - 1]y' = sin(x-y) - cos(x+y)

o sin (X-y) - cos (x+y)
YT Cos (X+y) + sin (x-y) - 1

3.4 2 tan (xy+y) sec’(xy*+y)(y® + 3xy%y' +y) = 1
van 2 tan (Xy>+y) sec’(xy>+y)(3xy*+ 1) y' = 1 - 2y’tan(xy’+y)seci(xy*+y)
. 1-2y3tan (xy3 +y) sec? (xy3 +y)

2(3xy2 + 1) tan (xy> +y) sec? (xy3 +y)

35 (1 +sec y)(xy2)' - (1 + sec y)'( xy?)
(1 +sec y)2

= 3y2.y

e (1 +secy)(y?+2xy.y)-secytan y (xy)y' = (1 +secy)?. 3y
v yX(1+secy) = [3yX(1 +secy)® +xy?secy tan y - 2xy(1 + sec y)ly'
, y2(1+sec y)

3y2( 1+ sec y)2 + xy2 sec y tan y - 2xy(1 + sec y)
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y 1 L e ey 1 \ 1
3.6 - =y mhila ( -y =
N1T-v2 f1-%2 J1-y2 1-x2

37 1 =5cos'y(-siny)y' -siny.y' = -siny(5cos*y + 1)y’
Co 1
siny (5 costy + 1)

! - 2
38 L = 34y e (l-ly =3 .y = 50D
1+y2 1+y2 y2
39 sec’xy)(y+xy) =1 v xsec(xy)y' = 1 -y sec*(xy)

y = 1 - y sec(xy)
x sec2(xy)

3.10 y' = 1+cos(xy)y +xy) w3a [l-xcos(xy)ly' = 1+y cos(xy)
. _ 1 +ycos(xy)

1 - x cos(xy)
3.11 1 + sec?y| Ay = 0 il y' = M = ﬂcos2|y|
v y sec?ly| y

3.12 ¥ 4 [sin'1(2x3’ﬂ3 i— sin"1(2x3) + —3 ___d ol 2y

2V cot 'l 2y dx

4 sin-1(2x3) P —6x2_ . by
V1-4x0 2vcot! 2y (1 +4y2)

1+ 3 y' = 24x2[sin"! (2x3)]?
Voot ! 2y (1 +4y?) V1-4x6
y = 24x2[sin”! 2x3)P (1 + 4y2) Veor ! 2y
V1-4x0 [3 + (1 + 4y2) Vot 2y]

=)
“an

4.1 dLl)Z (COS XS) = _is_(cos XS) . %KXZ = (_ sin XS)(5X4) - 5X4 sin(XS)
dx
iz—z“ (cos x5) = ad;(- 5x4 sin (x5)) = [(?_x (-5x%)] . sin(x%) + (-5x%) ad; sin (%)

= - 20x? sin (x°) - 5x* cos (x°) 5x*

- 20x3 sin (x°) - 25x8 cos (x°)
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42 fsiny) = 60X d

dx ~ d(sinx) ax X

f'(sin x) . cos x

d _ dfttanx) g 5
4.3 X f(tanx) = Tz Ix tan x fi(tan x) . sec x

4.4 d%{Sin3X = g—(sslll;‘ll_x);- gxsmx = 3sin? x cos x

= 3(1-cos?x)cosx = 3cosx-3cos’x

42 sindx =4

3 - d
42 ax (3 cos x - 3 cos® x) 3 sin x - (3)(3) cos? Xd COS X

= -3sinx+9cos’xsinx = -3 sinx +9(1 - sin®x) sin X

-3sinx+9sinx-9sin*x = 6sinx - 9sin®x

3
4 gindx = i(6 sin x - 9 sin® x) = 6 cos x - 9(3 sin® X) cos x
dx3 dx

= 6cosx-9B cosx-3cos’x) = 27 cos®x - 21 cos x
45 4 f(cos x) = f'(cos x) 4 cosx = -sinx f'(cos x)

dx dx

2
s f(cosx) = d (- sin x f'(cos x)) = - cos x f'(cos x) - sin x f"(cos x)(cos x)'
dx2 dx

= - cos x f'(cos x) + sin? x f"(cos x)

46 4 f(sec x) f'(sec x)(sec x)' = sec x tan x f'(sec x)

dx
a2 f(sec x) = 4 sec x tan x f'(sec x)
dX2 dx

= (sec x)' tan x f'(sec x) + sec x (tan x)' f'(sec x) + sec x tan x (f'(sec x))'

= sec x tan® x f'(sec x) + sec® x f'(sec x) + sec? x tan® x f"(sec x)

W u=cotx um % = -csc2x  uavamiy
- 2
4 tanlcotx) = Stanlu = Lanlu. QL = -Csc2x
dx dx du dx 1+u2
-csc?x (—L sin? x ) = —1/1 = 1

1 +cof2 x sin?x sin? x + cos2 x

-1
gx) = ad);COS'I (cos x) = deos— (cosx) 4 CoS X

d(cosx)  dx
- 1 (-sinx) = sinx _ sinx

V1-cos? x Vsin2 x Jsin x|
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nngp 4.5 sl

iz—f(cos X) = -cos Ef'(cos E)+sin2 (E).f"(cos Ir—)
42 o 2 2 2 2
= - (0).f(O) + (1) f"0) = 0+ (1)(-2) = =2

y'=i(coszx+sinx)=icoszx+isinx = -2cosxsinx+cosx = 0

dx dx dx
< cosx(1-2sinx) =0 & cosx =0 vw 1-2sinx = 0, x £[0, 7]
@x—zw‘%ax—]—-r— w%ax—S—TI

) T 6 6

1 T g v = cos2 () asin L = _
we x = 3 awld y = cos (2)+sm2 =0+1 =1
d =T el oy = oM asin( = B2yl 3,1 5
e x = = wld y = cos (6)+sm(6)—(2)+2—4+2_.4
i = ey = o2 C ) asindy = @B24l - 3,1 -5
e x = a).,.vl,ﬂy—cos(6)+s1n(6)—(2)+2--4+2—4

tipitomsts (1) . (0.5 e L5
ITERzuUIaneaImshe  ( 3 ) I < 4) was (¢ 0
N f(x) = sin(2x +1) uaz gx) = +3  MmMivla

f'(x) = 2cos(2x +1) uds g'(x) = 3x°
uazle

f(g(x)) = 2cos [2g(x)+1] = 2 cos [2(x*+3)+1] = 2 cos (2x3+7)
Wz

ad;f(g(x)) = f(gx).gx) = 2cos (2x3+7).(3x%) = 6x%cos (253 +7)

. _1 '
(dsm y)y'+y'cotx+y(-CSCZX) = 1 v Y +y'cotx = l+ycsc?x
dy 1-y2
o & 4 o v @ ¢ ' < ] 1
1 0) el l+cotl) = 1 = —
auma (1, 0) aldanwduwus  y'(1+cot 1) R Y = T ot

& Y v v v v o a
wsnzanil aumsidudndadulasige (1, 0) @p

. (x-1) “ _
y-0 = T+oot 1 Wm (1 + cotl)y = x
M y = 14cot O + 2° uwax x = 2csc O - 36
e d_y - 2 " _ d_B do
5esla @ = 14csc®@ waz 1 = -2 csc Bcot O X 3 T
Pbils 2= -l
e dx 3+2 csc BcotO
s dy dy g0 -1 14csc20
EO% =+ = = 2= = (-14csc20). =
s dx do " dx ( csct) (3+2 csc O cot 9) 3+2 csc Bcot 8
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15.

f(x) = sin X , f'(x) = cos X

" (x) = - sin x , 3 (x) = - cos X
%) = sin x , (%) = Cos X

f%) = -sinx , f(x) = - cos X
fP(x) = (-1)" sin x , e Dx)y = (-1)™cos x

12.1 3 245 = 244+1 = 2(122) + 1 e f?*9(x) = (-1)"*%cos x = cos x

(-)Msinx s n = 2m
12.2 f9x%) = die m hudunudunn
(-DMcosx e n = 2m+l

£ = Imf0+) - £0) _ 1imf®-fO) _ limhZsin1/h _ limp g, 1

h-0 h - b0 h - b0 h h=0 h
ug  -1¢ sin %S 1 wile -h< h sin}%ﬁ h  (dle h=0)
fahllae squeezing theorem Wz 1111-138 -h) = }lll_)n(} h) = 0 sl

£0) = llli_fghsin% -0

2xsinl-cosl— , x#=0
, X X
wn f'(x) = {
0

, x=0

i )lggf(x) menldle wszaziu y = f'(x) lsistoilasd x = 0

a6 v @ e v . o o r o &
aundiidudimdlds y = sin x 9 (T, 0) ygn O Muuau x Gl

tan 0 = ewdsududds = enutuzpudulds y = sin x & 90 (T, 0)
(Q_sm_x) = (cosX)x=1 = cosTT = -1
dx Jx=m
31T

mhild 8 = tan'l(-1) = 1

gazldulds y = tan x  Gounu X smaaiuwny x whduyeidudimdlAvntuuny

=

]

y
S e I3 v & a [ @ o P < a v v
n uannwdiy - dnidesasinsandudnnuds 14 e 0 Jugeidans 9:ld
tan6 = %'x: aft = (sec? X)x=n = 1
X

ey 0 = tan™' (1) = n/4

tan X GOUNU X UasliaeennTwl y = tan X GOUAU X o 9 (nTT, 0) ile



