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DEFINITION The derivative of the function f(x) with respect to the variable x
is the function f’ whose value at x is

f(x + h) — f(x)

fix) = ,!1_133)‘ h ;

provided the limit exists.

AN peiad pladl Jro OV x, Be AW x b f (x) BN\ co\S 1) @
58 ) 12D Dol Lol . £(x,) 9D Qo M (x,,p,) AR Ze y =f ()
.y =f (xo)+f '(®o)x —x,)

L DM (0,) Roshzo 0B 0 Sy 9 M Ao maiine Bo\eo o) @
y=yo=m(x -x,)
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Common Derivatives Formulas
f (x) f (x) /derivative of f
1) y = a; <lbaxe a }"=U
2) ¥ =x; Jsaie s X y =1
3) y =7 ;s n Yy =n @
4) y=u"(x) ; <ulaen y =nu(x)ulx)*?!
5) y=sinu(x); u(x)at y = u (x) cosu(x)
6) vy = cosu(x) y = —u (x) sin u(x)
7) y = et () y = u‘(x)eu(x)
8) v =Inu(x) L ux)
Y =7
9) vy =ul).vx); y =u @vx) +v (x)u(x)
10) y = 42 C_u (v + v (Dux)
" g v2(0)
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11) y =Julx) y = u (x)
2 Ju(x)
12) vy =tg u(x) < u (x)
"~ cos 2u(x)
13) y = cotg u(x) - —u (x)
— sin 2u(x)
14) y = arctg(x) y = 1
1+ x?2
15) y = arc cotg(x) - —1
Y T 1 x2
x . a
16) y = arctg ) y == yapw
17) vy = arccotg (%) y~ _ 2—+a _
a x
18) y = arc tg(u(x)) ‘L u (x)
Y Tl rum)?
19) v = arc cotg(u(x)) . —u(x)
Y T1¥ u(x)?
20) y = arcsin(x) - 1
Y Vv1—x?
21) y = arccos(x) yi _ —1
V1 —x?
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22) y = arc sin( ﬁ) y = 1
a2 — x2
23) y = arc cos( E) y = —1
a2 — x2
24) y = arc sin (u(x)) y = u (x)
V1 —u(x)?
25) y = arc cos( u(x)) y = —u (x)
J1—u()?
26) y = a*® y = a*®@ lna.u (x); a>0
Laad) 1 Sy saels Sy Jlaa
htg (h+g)=h'+g’ =101,
hg  (hg)=h"gthg I=1N1,
ke (kg =k o -1
h o heo—h
= h =h & 7h g F(1,00,)\fx :g(x)=0}
§ g g
(sinx) =cosx (cosx) =-sinx (tanx ) =+ =sec’ ¥
008 X

(]

(cotx) =—csc’x

I
(secx ) =secx tanx

[}
(csex ) =—csex cotx
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Review Derivative The Chain Rule iJidiiJis guin

(S e f AN oSy T CR 2 giie Jlae o il @ DI culs 1Y
ol [l e dgadl f (x)=(g(x)) reQ

fx)=r(gx)) " g'x)

bl 41

(2)d 3>
Al Al

f (x)=sin(g(x))

f'(x)=g'(x)-cos(g(x))

f (x)=cos(g(x))

f'(x)=—g'(x)-sin(g(x))

f(x)=g'(x)- (1+tan’ (g (x)) )

f (x)=tan(g(x)) )
cos” (g (x))
f'(x)=—g'(,vr).(l+c0t2 (g(x)))
.f(x)=00t(g(x )) __—g'kx)
sin” (g (x))
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p 0K e f U Sy T CR pie Jaa e L@aig (x) D el 1y

g(x)

fx)=g'(x)-e* =g'(x)f (x) :leinda 5o f (x)=e

S e f A culSy T SR pgiie Jlae e Al g (x) Dl culs 1)

2(x)>0 48 5l Jadl b ssine dise I8 Je A8EAS &) . f(x)=In(g(x))

. (® )
f (x)=g( ) s \gtiday
g(x)
Exersices R -

-a Y e\}:ﬁ\ P JQ ‘}’;&l\ .\z-ji

ey mnf1a L .
S (I)—I ln[l—l"I] I =10+
F(x)=In(x"—1) 7 =11, 400
S (x)=Ine* +1) 7 —
f(-t')zln(x +*-..|"l+x2) I =
S xy=In(x +Jx*—1) 7 =1, 4o
s ("‘:)_1”[ - 1 I =]-1.+1]
-_—
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3sinx —COS X
2 +CcoOos.x

J ()=

I &x)=(x —D e~ D, = R

va (x)= x,\.‘+1 ]—l,+oo[
S ) = sfoinx =2 ] 5 2
f(x)=V1+~Ix ] 0. o[
Fx) == —Ux
[=]00] e f(x)=(x"+\x -2 5y
] [ ] f(x)=€2[ 5+2) I—R
pl e S0 B
f(x)zet()b -X [:]—w,Z[
f(x)=3cos(2x )+2 'x R ,\.
£ (r)=y3cos’x +4 x eR f(x):]_f I=R
f(x)zsm( 2+x2) v eR f(x)=€T 1=]—00,0[

PAEA
f (x)=tan(3x ) X E}O,%{ f (x)=x {4 [=RR

f(x)=sin(2x3+x—4) . x eR
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Indefinite Integral SA—| & el
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(3) r))_«LD
Standard derivatives Standard integrals

d X‘m-l n+l

—|— |=x"1n#-1, ndx == ; -
(1) deﬂ} | x"dx —+Cin# -1

d .
(2) Exﬂlﬂ X=Ccosx f cosxdx = sinx + C

d . .
(3) FEGS-F—SIHX f sinxdx = —cosx + C

X

d 2
(4) Erlﬂﬂ X=Sec” x [ sec’xdx = tanx + C

i
{S}i cotx = —cscix [ esc?xdx = —cotx + C

d
(6) —-sec.x=sec xtan x | secx tanxdx = secx + C

X

[?}%cscx:—cscxcotx fcscxmtxdxz—cscx+£‘
[syae*ee* [e*dx=e* +C

d 1
(9) —In[x=— [ ~dx=In|x| +C

(10) a4 b*=b".Inb
dx

[bdx =2+
Ink
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(11) {:—I[\fﬂzﬁ

(12) Esln";rz : _
dx 1- ¥

(13) dcnﬁ"xz -l :
dx 1- ¥

(14) % tan” x=—
S = —
dx 1+ ¥
d -1

15) —cot ' x=

{ }dxm[ T

(16) dsec"x= 1
dx xx -1

(17) dcsc"x: -l

dx xwx -1

[=dx=2Vx+C

[ —dx=sin"'x+C

v1-x¢

_1 _
[ —=cos'x+C
V1-x*

[ —dx=tan"x +C
14x*

=1 . -1
i —dx=cot"x +(

[ ——dx =sec'x +C

xyxi-1

=1
dx =csc x4+ C
I ryxi-q
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(4)J)342
3ysgidl OWsSHN jand su) & S sl g8

_ 1{ax +h)ntt

i) [(ax+b)"dx = ———+ C
. 1 1
(i) fmb dx = =In|ax +b| +C

n*-—1

. 1 .
{lll] je.-rﬂbdxz - E.-rx+.':- + C
o
1 pax+e

. ax+c —_
(iv) [b¥*+edx = .

V) Ei%dx = [ +C

- 1 .
(vi) sin(ax+ b)dx=——cos(ax+b) + C
¥ Pa ]

+C

[ 1
{\I’ll} CDS{HI+ b:l dx = —sin (ar+ b) +
' a

[ 1
{Vlli:l SECE {EUE'+ b] dx=—1lan {a_x+ b] +
’ a

(ix) [csc?(ax+b)dx = —icﬂt (ax +b)+C

(x) jsec (ax+ b) tan (ax+ b) dx= ls_-‘.vecl{.aur+ bh+C
d

(xi) [ csc(ax + b)cot (ax + b)dx = —ic:sc(ax +b)+C

v ey . 1 (x) —dx -1 (x)
xii — = g5in" (-] +C, — = (0§ - C
{ ) J‘\fﬂz—xi i Jp,ﬁllﬂj_xi a —l_
dx 1 -1 {x —dx 1 -1 (x
xiii — = ~tan (—) + C, —— = —cot (—) C
{ )J‘xiﬂlﬂ i i J‘xﬂ+uf i ] T
. dx 1 -1 |x —dx 1 -1 |x
xiv — =—5ec " |-| +C, — =—csc ~ |-| +C.
( )fuvxi—ai i vl J.;vcrwrf—ui i i
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b b
[f () =[F(x)] =F (b)~F (a) = % [ (x )b cipws e

Integration by Parts Formula

Integration by Parts Formula for Definite Integrals

b b pb
/ u(x)v'(x) dx = u(x)v(x)‘ - / v(x)u'(x) dx (3)
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A Tabular Method For Y56 Aoy By Jal S

Repeated Integration By Parts

¢ The steps we take to find integration in using Tabular Integration by
Parts:

Step 1. Differentiate p(x) repeatedly until the result will be 0, and put the
reducing of differentiate in list in the first column.

Step 2. Integrate f(x) repeatedly and list the results in the second column.

Step 3. Draw an arrow from each entry in the first column to the entry that is one
row down in the second column.

Step 4. Label the arrows with alternating + and — signs, starting witha + .

Step 5. For each arrow, form the product of the expressions at its tip and tail and
then multiply that product by + or — in accordance with the sign on the arrow.

Examples i

Using Tabular method to evaluate the integral: [ x*e* dx

Solution:
Derivation integration
(+) x? — e*
(-) 2x “‘--.,___L__\k\b e*
(12 — | > e
0 T e*

Since ,we find:

[x%e*dx = (x* = 2x+ 2)e* + C.
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f x*cosx dx
Solution:
Derivation Integration

(+)x*———~0 COS X

() 3x2—0 N sin x

( +}6x“"--—1._1__1hh““""ﬂ- -COS X

()6——u R -sin x

0 Hﬁh‘"“‘a‘?“ COS X

Since we find:

J‘X3 cosxdx = x> sinx + 3x®cosx + 6xsinx —6cosx + C

[(x? — 2x + 9)sinx dx

Solution:

derivation integration

(HE*—2x+9) sinx

0

(-) (2x-2) \"\> —COSX

(+) 2 ~_ T~ —sinx

0 ™

COSX

f{xz — 2x + 9)sinx dx

= —(x* — 2x + 9)cosx + (2x — 2)sinx + 2cosx + c.
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Exercises U

a) Evaluate the following integrals
2

I—ldx' :x € |L+oo| ;
X — z
3x +6 2
j . 3 T Sx + 6:.3.1( . X = ]_9531_3[ [i ?[' ll‘l \(‘J‘
I
I xe 'dx 1
! I Slnl +x' dt

/ :-:[-J"‘ 1—x dx

r 1
= _[ -Jcos.r —COS X dx

b) Using Tabular Method to evaluate the integral:

- r
1) _J (x* +7x — 56) sinxdx | 4) J (3x* —x +2)e *dx
r r
2) J (x% — 2x) Inx dx 5) J e sin bx dx.
r r
3) | (x* + 2x) cosx dx 6) | e* cos x dx.
29/3/2026
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