




























h`Ú 0

f '(a)= lim
h Ú0

f(a+h)-f(a)
h

lim
h Ú0

f(a+h)-f(a)
h

=f '(a)

lim
h Ú0

f(3+h)-f(3)
h

=f '(3)

f(x) f '(3)

f(x)=xÜ`-4xÛ`+x

f '(x)=3xÛ`-8x+1

f '(3)=3_3Û`-8_3+1=4

a=3 f '(3)

lim
h`Ú0

f(a+h)-f(a)
h =f '(a)

n y=xÇ` y '=nxÇ`ÑÚ``
y=f(x)+g(x) y '=f '(x)+g '(x)

a r {an} an=arn-1

{an} a r

a>0 r>0

an=arn-1 aª=ar a£=arÛ` a¢=arÜ`

a¢=2a£+3aª arÜ`=2arÛ`+3ar

arÜ`-2arÛ`-3ar=0 rÛ`-2r-3=0 (r+1)(r-3)=0

r=3( r>0)

{an} 3

a>0 r>0 ar+0 ar

x=0 x=1

y=f(x) x 0 0

1

lim
x Ú0-

f(x)=1

y=f(x) x 1 1

2

lim
x Ú1+

f(x)=2

lim
x Ú0-

f(x)- lim
x Ú1+

f(x)=1-2=-1

x=0

x=1

y=f(x)g(x) y '=f'(x)g(x)+f(x)g '(x)

y=f(x)g(x) y '=f '(x)g(x)+f(x)g '(x)

f(x)=(xÛ`+x)(2xÛ`-x)

f '(x)=(xÛ`+x)'(2xÛ`-x)+(xÛ`+x)(2xÛ`-x)'

=(2x+1)(2xÛ`-x)+(xÛ`+x)(4x-1)

f '(x) x=1

f '(1)=3_1+2_3=9

y=f(x)g(x) y '=f '(x)g(x)+f(x)g '(x)

x=1
x=1

f '(1)

h

h

sin`{;2#;p+h}=sin`[p+{;2Ò;+h}]

=-sin`{;2Ò;+h}=-cos`h=;3!;

cos`h=-;3!;

sin`h tan`h

sin`h`tan`h=sin`h_ sin`h
cos`h=

sinÛ``h
cos`h=

1-cosÛ``h
cos`h 

=
1-{-;3!;}2`

-;3!;
=
;9*;

-;3!;
=-;3*;

sin`(p+h)=-sin`h

sin`{;2Ò;+h}=cos`h

tan`h= sin`h
cos`h sin2`h+cos2`h=1

sin2`h=1-cos2`h

m'¶an=a
n
m am_an=am+n

3'4=3¿·2Û`=2;3@;

3'4_2;3!;=2;3@;_2;3!;=2;3@;+;3!;=2Ú`=2

m"a½n=a
n
m

am_an=am+n

f(x) f '(x) f(x)=: f '(x)dx

f(x)

f '(x)=x Ü`+x

f(x)=:``f '(x)dx

=:``(xÜ`+x)dx

=;4!;xÝ`+;2!;xÛ`+C C y

C f(2)

f(0)=-1 x=0

f(0)=C=-1

f(x)=;4!;xÝ`+;2!;xÛ`-1

f(2)=4+2-1=5

f(2)

f(2)-f(0) f(2)

f(2)-f(0)=:)2 f '(x)dx=:)2 (xÜ`+x)dx

=[;4!;xÝ`+;2!;xÛ`]2)

=4+2=6

f(0)=-1 f(2)-(-1)=6 f(2)=5

n

:`xndx= 1
n+1 xn+1+C C

f(x) F(x)

:Ab f(x)dx=[F(x)]bA=F(b)-F(a)

ab 10ab

a=(log`3)Û`-(log`2)Û`=(log`3+log`2)(log`3-log`2)

=log`6_log`;2#;

b=log6`10=
log1010 
log10`6

= 1 
log`6 

ab={log`6_log`;2#;}_ 1
log`6 =log`;2#;

10ab=10log`;2#;=10log10`;2#;=;2#;

a2-b2=(a+b)(a-b) loga`m+loga`n=loga`mn

loga`m-loga`n=loga`
m
n 

loga`b=
logc`b`
logc`a`

ab=log`;2#;=log10`;2#;

10ab=;2#;
aloga`b=b

t v(t)

t=a :)a``v(t)dt t=a t=b P

:Ab``|v(t)|dt

P t=a 0 a

P t=a 0
t v(t)

t=a :)a``v(t)dt



f(x) x=a f '(a)=0 x=a
f '(x)

f '(x) f(x)
a

f(x)=x Ü`+3axÛ`+4a

f '(x)=3x Û`+6ax=3x(x+2a)

f '(x)=0 x=-2a x=0 a

f(x)
a x

Á

n 3 3
n
Á
k=1

ak=
3n
Á
k=1

ak n

3n
Á
k=1

ak n

3n
Á
k=1

ak=(aÁ+aª+a£)+(a¢+a°+a¤)+y+(a3n-2+a3n-1+a3n)

=(10+10-19)+(10+10-19)+y+(10+10-19)

=1+1+y+1=n y
n
Á
k=1

ak=
3n
Á
k=1

ak n

n 3 3

t

Ú n=3t
n
Á
k=1

ak=
3t
Á
k=1

ak=t
3n
Á
k=1

ak=
3_3t
Á
k=1 

ak=3t

n
Á
k=1

ak=
3n
Á
k=1

ak t=3t t=0

t n

Û n=3t-1

n
Á
k=1

ak=
3t-1 
Á
k=1  

ak=
3(t-1) 
Á 
k=1 

ak+a3t-2+a3t-1=(t-1)+10+10=t+19

3n
Á
k=1

ak=
3(3t-1) 
Á
k=1 

ak=3t-1

n
Á
k=1

ak=
3n
Á
k=1

ak t+19=3t-1 2t=20 t=10

n

3t-1=3_10-1=29

Ü n=3t-2

n
Á
k=1

ak=
3t-2 
Á
k=1  

ak=
3(t-1) 
Á
k=1

ak+a3t-2=(t-1)+10=t+9

3n
Á
k=1

ak=
3(3t-2) 
Á
k=1 

ak=3t-2

n
Á
k=1

ak=
3n
Á
k=1

ak t+9=3t-2 2t=11 t=;;Á2Á;;

t n

Ú  Ü n 29

10+10-19=1 n

y=f(x) (a f(a))
y-f(a)=f '(a)(x-a) a b y=f(x) y=g(x)

:Ab``| f(x)-g(x)|dx

O A

f(x)=xÜ`+2xÛ`-x+4 f '(x)=3xÛ`+4x-1

A (t f(t))

f '(t)=3tÛ`+4t-1

y=(3tÛ`+4t-1)(x-t)+(tÜ`+2tÛ`-t+4)

t

x=0 y=0

-2tÜ`-2tÛ`+4=0 -2(t-1)(tÛ`+2t+2)=0

t=1

A (1 6) A y=6x

y=f(x) OA OC BC

y=f(x) OA OC BC S

y=f(x) x=-2 x y

y=f(x) y OA

y=f(x) x=-2 x y

:_0@ |f(x)|dx=:_0@ f(x)dx

=:_0@ (xÜ`+2xÛ`-x+4)dx

y=f(x) y OA

:)1 |f(x)-6x|dx=:)1 {f(x)-6x}dx

=:)1 {(xÜ`+2xÛ`-x+4)-6x}dx

=:)1 (xÜ`+2xÛ`-7x+4)dx

S

S=:_0@`(x Ü`+2xÛ`-x+4)dx+:)1 (xÜ`+2xÛ`-7x+4)dx

=[;4!;x Ý`+;3@;xÜ`-;2!;xÛ`+4x]0_@+[;4!;xÝ`+;3@;xÜ`-;2&;xÛ`+4x]1)

=:£3¢:+;1!2&;

=:Á1°2£:=:°4Á:

y=f(x) (xÁ yÁ)
y-yÁ=f '(xÁ)(x-xÁ)

BC

y=f(x) x x=a x=b :Ab``|f(x)|dx

[a b]
y=f(x) y=g(x)

:Ab``|f(x)-g(x)|dx

[0 1] f(x)¾6x

:)a``v(t)dt=:)a``(-3tÛ`+6t)dt=[-tÜ`+3tÛ`]�¼``

=-aÜ`+3aÛ`=-aÛ`(a-3)=0

a a=3 2a=6

t=0 t=6 P

t=0 t=6 P

:)6``|v(t)|dt=:)6`|-3tÛ`+6t|dt

=:)2``(-3tÛ`+6t)dt+:@6``(3tÛ`-6t)dt

=[-tÜ`+3tÛ``] Û̀¼+[tÜ`-3tÛ` ] ßª
={(-8+12)-0}+{(216-108)-(8-12)}

=4+108+4=116

P t=3

P t v(t)

t=a t=b P :Ab``|v(t)|dt

0ÉtÉ2 |v(t)|=-3tÛ̀ +6t
2ÉtÉ6 |v(t)|=3tÛ̀ -6t

Ú a>0

x y -2a y 0 y

f '(x) + 0 - 0 +

f(x)

f(x) x=-2a x=0

f(0)=4a=-40 a=-10

a=-10<0

Û a<0

x y 0 y -2a y

f '(x) + 0 - 0 +

f(x)

f(x) x=0 x=-2a

f(-2a)=(-2a)Ü`+3a_(-2a)Û`+4a

=4a Ü`+4a=-40

aÜ`+a+10=0

(a+2)(a Û`-2a+5)=0

a=-2 a

Ú Û a=-2

f(2)

f(x)=xÜ`+3axÛ`+4a f(x)=xÜ`-6xÛ`-8

f(2)=8-24-8=-24

f(x)
x=a M f '(a)=0 f(a)=M
x=b m f '(b)=0 f(b)=m

f '(-2a)=0 x=-2a
f '(x)
x=-2a

1



a -p p y=f(x)
f(x)

a f(x)

a y=f(x) f(x)

Ú a>0

-p p y=f(x)

f(x) x=p x=-;2Ò;

M=f(p)=1-cos`p=1-(-1)=2

m=f{-;2Ò;}=asin`{-;2Ò;}=a_(-1)=-a

M-m=4 2-(-a)=4 2+a=4 a=2

Û -2Éa<0

-p p y=f(x)

f(x) x=p x=0 x=-p

M=f(p)=1-cos`p=2

m=f(0)=1-cos`0=1-1=0

M-m=2-0=2 M-m=4 a

Ü a<-2

-p p y=f(x)

f(x) x=-;2Ò; x=0 x=-p

M=f{-;2Ò;}=asin`{-;2Ò;}=-a

m=f(0)=1-cos`0=0

M-m=4 -a-0=4 a=-4

Ú  Ü a 2 -4

2_(-4)=-8

a>0 -p 0) f(x)É0

-2Éa<0 -p 0) 0Éf(x)É-a

a<-2 -p 0) 0Éf(x)É-a

:Ab``f(x)dxÑ:Ab``g(x)dx=:Ab``{ f(x)Ñg(x)}dx

:
xª

xÁ
{ f(t)-f(a)}dt¾:

xª

xÁ
f '(a)(t-a)dt

:
xª

xÁ
f(t)dt-:

xª

xÁ
f(a)dt¾:

xª

xÁ
f '(a)(t-a)dt

:
xª

xÁ
f(t)dt¾:

xª

xÁ
f '(a)(t-a)dt+:

xª

xÁ
f(a)dt 

:
xª

xÁ
f(t)dt¾:

xª

xÁ
{`f '(a)(t-a)+f(a)}dt

xÁÉxª xÁ xª

xÁ xª x

f(x) x

f(x)¾f '(a)(x-a)+f(a)

(-1 f(-1)) (3 f(3)) f(x)

x f(x)¾`f '(a)(x-a)+f(a) a

aÉ-1 a¾3

1 f(x)

(-1 f(-1)) (3 f(3))

(-1 f(-1)) (3 f(3))

y=mx+n(m n

f(x)-(mx+n)=(x+1) Û`(x-3)Û` y

f '(x)-m=2(x+1)(x-3) Û`+2(x+1)Û`(x-3) y

f(1)=15 f '(1)=1

x=1

f'(1)-m=2_2_(-2)Û`+2_2Û`_(-2)

1-m=16-16 m=1

f(1)-(m+n)=2 Û`_(-2)Û``

15-(1+n)=16 n=-2

f(x)-(x-2)=(x+1)Û`(x-3)Û`

f(x)=(x+1)Û`(x-3)Û`+x-2

f(4)

f(4)=5Û`_1Û`+4-2=27

x=-1 x=3 x (x+1)Û` (x-3)Û`
1 f(x)-(mx+n)=(x+1)Û`(x-3)Û`

y=f(x)g(x) y'=f'(x)g(x)+f(x)g '(x)

f(x) y=f(x)

f(x) p q

y=|2x-4| {y|y¾0} y=a+logª`x

f(x)

pÉ0 y

p<x<q f(x)=a+logª`x f(x)

p¾0 y
p=0

{ f(x)|xÉ0}={y|3Éy<4} f(x)

{ f(x)|x>0}={y|y<3 y¾4}

{ f(x)|0<x<q}={y|y<a+logª`q}={y|y<3}

{ f(x)|x¾q}={y|y¾4}

y=|2x-4| (q 4)

|2q-4|=4 2q-4=4 2q=8 q=3

a f(x)

y=a+logª`x (3 3)

3=a+logª`3 a=3-logª`3

f(x)=[
|2x-4| (xÉ0 x¾3)

`3-logª`3+logª`x (0<x<3)

f{ p+q 
2

}

f{ p+q 
2 }=f{;2#;}=3-logª`3+logª`;2#;

=3-logª`3+logª`3-logª`2=3-1=2

p>0 f(x)

y=a+log2`x {x|x>0} p<0 (p 0)
f(x)

2q>0 2q-4>-4 2q-4+-4

loga
` m
n =loga

`m-loga
`n

loga`a=1



6

loga`f(x)=loga`g(x) f(x)=g(x) f(x)>0 g(x)>0)

x-2>0 x>2 x+10>0 x>-10

x>2 y
x

log9`(x+10)=log32`(x+10)=;2!;log3`(x+10)

log3`(x-2)=log9`(x+10) log3`(x-2)=;2!;log3`(x+10)

2log3`(x-2)=log3`(x+10) log3`(x-2)Û`=log3`(x+10)

(x-2)Û`=x+10 x Û`-4x+4=x+10 xÛ`-5x-6=0

(x+1)(x-6)=0 x=6( )

logam`bn= n
m loga

`b

mloga`b=loga`b
m

3

f(x) f(x)=0
f(x) _ <0

f(x)=xÜ`+3xÛ`-k f(x)

f(x)=x Ü`+3x Û`-k

f '(x)=3xÛ`+6x=3x(x+2)

f '(x)=0 x=-2 x=0 f(x)

x y -2 y 0 y

f '(x) + 0 - 0 +

f(x)

f(x) x=-2 x=0

f(x) f(-2)=-8+12-k=4-k

f(0)=-k

f(x)=0 k

f(x)=0 3

<0

(4-k)_(-k)<0 k(k-4)<0

0<k<4

k 1 2 3 3

f(x) x=a x=b(a<b)
x=a x=b

f(x) f(x)=0
f(x)

_ <0
>0

<0

12 Á

{an} {bn} c
n
Á
k=1

(ak+bk)=
n
Á
k=1

ak+
n
Á
k=1

bk

n
Á
k=1

cak=c
n
Á
k=1

ak

8
Á
k=1

(ak+3)(ak-1)

8
Á
k=1

(ak+3)(ak-1)=
8
Á
k=1

(akÛ`+2ak-3)

=
8
Á
k=1

akÛ`+2
8
Á
k=1

ak+
8
Á
k=1

(-3)=20+2_8+(-3)_8

=20+16-24=12

{an} {bn} c
n
Á
k=1

(ak+bk)=
n
Á
k=1

ak+
n
Á
k=1

bk

n
Á
k=1

cak=c
n
Á
k=1

bk

n
Á
k=1

c=c+c+c+y+c=cn

32

d
dx `:A/` f(t)dt=f(x) { f(x)g(x)}'=f '(x)g(x)+f(x)g '(x)

:)/`{f(t)+tÛ` dt=xf(x)-xÜ`

x

f(x)+x Û`=f(x)+xf'(x)-3x Û``

xf`'(x)=4x Û`

f(x) f '(x)

f '(x)=4x

a :A/``f(t)dt d
dx [:A/``f(t)dt]=f(x)

xf'(x)=4xÛ` f'(x) f'(x)=4x

71

R ABC
a

sin`A
= b

sin`B
= c

sin`C
=2R c2=a2+b2-2ab cos C

AB

ABÓ`:`ACÓ=2`:`1 a ABÓ=2a ACÓ=a

BDÓ`:`DCÓ=3`:`1 b BDÓ=3b DCÓ=b

ADÓ='2 ABD

ABÓ 
2
=ADÓ 

2
+BDÓ 

2
-2_ADÓ_BDÓ_cos`h

4aÛ`=2+9bÛ`-2_'2_3b_'2
4

4a Û`=9bÛ`-3b+2 y
ADC=p-h

cos`( ADC)=cos`(p-h)=-cos`h=-'2
4

ADC

ACÓ 
2
=ADÓ 

2
+CDÓ 

2
-2_ADÓ_CDÓ_cos`( ADC)

aÛ`=2+bÛ`-2_'2_b_{-'2
4 }

a Û`=bÛ`+b+2 y
_4 4aÛ`=4bÛ`+4b+8

9bÛ`-3b+2=4b Û`+4b+8 5bÛ`-7b-6=0

(b-2)(5b+3)=0 b=2( b>0)

aÛ`=4+2+2=8 a='8=2'2`( a>0)

ABÓ=2a=2_2'2=4'2

ABD

sin`h=¿¹1-cosÛ̀ `h=¾Ð1-{ '2
4 }2`='¶14

4 ABD

R ABD

ABÓ
sin`h =2R 4'2

'¶14
4

=2R 2R= 16
'7

R= 8
'7

ABD

pRÛ`=p_{ 8
'7

}2`=;;¤7¢;;p p=7 q=64

p+q=7+64=71

ABC a2=b2+c2-2bccos`A

cos`(p-x)=-cos`x

R ABC
BCÓ

sin`A = ACÓ
sin`B = ABÓ

sin`C =2R

:)4``f '(x)dx

:)4``f '(x)dx=:)4̀ `4xdx=[2xÛ`] Ý¼̀ =32

381

a° a¢ a£ aª aÁ

a°

a¤=2 a°¾3 a¤= a° 
5 2= a° 

5 a5=10

a¢ aÁ

Ú a¢¾3

a°= a4 
4 10= a4 

4 a¢=40

a£¾3 a¢= a3 
3 40= a3 

3 a£=120

aª¾3 a£= a2 
2 120= a2 

2 aª=240

aÁ¾3 aª= a1 
1 240= a1 

1 aÁ=240

240 aÁ 240

Û a¢<3

a¢+10 a£¾3 a¢= a3 
3 a£=3a¢

3Éa£<9 y

a£+10 aª¾3 a£= a2 
2 aª=2a£

6Éa2<18 y

a5<3 a6=10 a6=2+10 a5¾3

a4=40+10 a3¾3

a3=120+10 a2¾3

a2=240+10 a1¾3

a4<3 a3=3a4<9
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154

f(x) x=a x=a
x=a

f(x) g(x)

g(x)=
-f(x)

|f(x)|-|2xÛ`-8|
à (x<0)

(x¾0)

g(x)

f(-5) (4

x¾0 0

x=0 y=|2xÛ`-8|(x¾0)
g(x)=|f(x)|-|2xÛ`-8|

g(x) x=0

f(0) f '(0)

y=|2x2-8| g(x)

f(x) f(-5)

g(x) x=0

g(x) g(x)

g(x) x=0

lim
x Ú0-

`g(x)=-f(0) lim
x Ú0+

`g(x)=|f(0)|-8=g(0)

-f(0)=|f(0)|-8

Ú f(0)¾0 -f(0)=f(0)-8 f(0)=4

Û f(0)<0 -f(0)=-f(0)-8

Ú Û f(0)=4 y

g(0)=|f(0)|-8=-4

g(x) x=0 x=0

g(x) x=0

lim
h Ú0-

g(0+h)-g(0)
h

= lim
h Ú0-

-f(0+h)+f(0)
h

=- lim
h Ú0-

f(0+h)-f(0)
h

=-f'(0)

lim
h Ú0+

g(0+h)-g(0)
h

= lim
h Ú0+

|f(0+h)|-|2hÛ`-8|+4
h

= lim
h Ú0+

|f(0+h)|+2h Û`-8+4
h

= lim
h Ú0+

|f(0+h)|-f(0)
h

+ lim
h Ú0+

2h Û`
h

f(0)=4)

= lim
h Ú0+

f(0+h)-f(0)
h

+ lim
h Ú0+

2h=f'(0)

f(x) x=a f(x) x=a

f(x) x=a
Ú` f(a)
Û lim

x`Úa
 f(x)

Ü `f(a)= lim
x`Úa

 f(x)

x<0 g(x)=-f(x) g(0)=-f(0)

x¾0 g(x)=|f(x)|-|2xÛ`-8| g(0)=-f(0)=-4

f(x) f(0)=4
lim

h`Ú0+
f(0+h)>0 lim

h`Ú0+
|f(0+h)|= lim

h`Ú0+
f(0+h)

g(x) x=0

-f'(0)=f'(0)

f '(0)=0 y

g(x) x=2 x=2

x¾0 y=|2xÛ`-8| x

x=2 y=|2x2-8| x=2

g(x) x=2

lim
h Ú0-
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