oziimler
Kavrama~1, :

1. 4. f(x)=ax2+bx+c—>f'(x)=2ax+b
a) f(x)= 4x-3 > f'(x)=4 — f(101)= 4 f(1)=0—a+b+c=0
f(1)=5—>2a+b=5
b) f(x)=x3—2x+2007 - f'(x)=3x2—2 - f(1)=3-2=1 a+b=2 oldugundan a+b+c=0—2+c=0—c=-2
2a+b=5—a+a+b=5—a+2=5—a=3

3 2 2 a.c=3.(—2)=-6 bulunur.
c) f(x)=%+%—x - f(x)= 3.%+2g—1 2

f'(x)= X°+x—1 — f(2)= 2%+2-1=5
d) f(x)=X2008_X2007+ \/5

'(x)=2008.x2°"—2007 .x***
f(1)= 2008-2007=1

1 5. h(x)=x*-2x
2. f=—x == x lim —— lim (h(x)-h(2))
1 1,1 1 ,1 X2 X—2 x—52
f(x)= 2%x—=—=.x2 =2x-—x 2 _
() 2 2 = lim {L.(h(x)—h(z))} = Jim NC)=N(2) _p o)
1 x—=2| X—-2 x—>2 X—2
f(1)=2.1 —%(1) 2= 2—% :g h'(x)=2x—2 — h'(2)=2.2-2=2 bulunur.

3. f(x)= a®C+2(a—2)x+1

, " ' , 6. f(x)=tx>-5

f(x)=2a"x+2 (a-2) > f(1)=2a"+2a-4 fim T =T 1y
14\ _ im ——— "= _ f(x
f(1)=0 — 2a“+2a—4=0 el 5N 5
a’+a—2=0 kokleri a1 ve az olsun. 1 5ixt

1\ — 4 e _ _ 4
ar+az =—% =—1 bulunur. fi(x)=5tx —>5f(X) = tx* bulunur.

[ax2+bx+c=0—>x1+x2 :_9}
a
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7. f(X)=x2+x~1

D =f) _
X+1

~(f)-f(=1)

) e

Iirrl1

f'(x) = —2x 3 -_3x7*

fi(=1) = =2.(=1)2 = 3.(=1) 4 =(=2).(=1)=3.1
=2-3=—1

—f'(=1) = —(-1) = 1bulunur.

x——1

3 2
8. f(x)= x°-3x°, x<2
5x -1 , X>2

a)27<2 > lim (x3-3x?)=23-322=-4

X—>—2
2'>2- lim (5x-1)=5.2-1=9
x—2*
lim f(x)=# lim f(x) oldugundan
x—2" x—2*

f(x) fonksiyonu x=2 de surekli degildir. O halde,
f'(2) yoktur.

b) 1<2 — f(x)=x-3%% — f(x)=3x’—6x
f'(1)=3-6=—3 olur.

3>2-5f(x)=5x—1 — f'(x)=5 — f(3)=5 olur.
f'(1)+ f(3)=—3+5=2 bulunur.

2
9. f(x):{x -3x, x<1

3x-5, x=>1
a) lim(x?-3x)=17-31=-2
x—>1"
lim (3x-5)=3.1-5=-2
x—>1t
f(1)=3.1-5==2 ve lim f(x)= lim f(x)=f(1)
x—>1" x—>1"

oldugundan x=1 noktasinda f(x) fonksiyonu su-

reklidir.

b) 1<1-5f(x)=2x-3—>f(1)=2.1-3=-1
1">1 > f(x)=3 - f(17)=3

c) f(x) fonksiyonunun x=1 noktasinda tirevli

olmasi igin, bu noktada sirekli ve f(17)= f(17)

olmalidir.

f(x) fonksiyonu x=1 de sureklidir. [a sikkindan]

f(17)=-1 ve f(1") = 3 [b sikkindan]

f(17)= f(17) oldugundan f(x) fonksiyonu x=1 de

turevli degildir.

2
2mx, 1
10. f(x) = X +2mx, X<
nx2—3x, x>1

Vvx eRigin f(x) fonksiyonu tirevli oldugundan
x=1 de surekli ve tirevlidir.

17<1> lim (x? +2mx) =1+2m
x—1"

1*>1> lim (nx? -=3x)=n-3
x—>1"

lim f(x)= lim f(x) >1+2m=n-3(l)

x—1" x—1"

17<1>f(x)=x*+2mx—f(x)=2x+2m — f(17)=2+2m
1*>15f(x)=nx’-3x — f(x)=2nx—3 — f'(1")=2n-3
£(17)= f(17)>2+2m=2n-3 (Il

(I—>1+2m=n-3—»2m=n—4
(I—>2+2m=2n-3

2+(n—4)=2n-3 - n=1—->m= —g bulunur.

Pratik ¢ © ziim:
Vvx e Rigin f(x) fonksiyonu turevli oldugundan

x2 +2mx =nx% —3x — n=1ve m=—% dir.

x? +2.(—§)x =x%-3x, x<1
f(x)= 2

1.x% - 3x = x%2 - 3x , x=1

f:R—R, f(x)=x’-3x olur.
f(x)=2x-3 — (0)=2.0-3=—3 ve f'(2)=2.2-3=1
f(0)+ f(2)=—3+1=-2 bulunur.
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1. f(x)=(1-x).(x*+x)
im F(1520) (1)
h—0 h
f'(x) = [-2x].( (X% + %)+ (1- X
f'(1) = (-2).(2)+0.[3] = -4
2f'(1) = 2.(-4) = -8 bulunur.

=2.f(1)

)-[2x +1]

g(x).x—-g(x).1
X2
3.2-9g(2)

4

2, f(x):% - f(x)=

f2)- HDZIE 1

4=6 — g(2)—g(2)=2 bulunur.

1 1

3. f(X)=Vx+¥x+1 > f(X)=——+——
Vx 33\/x2

—7+1 Ebulunur

2 3 6

11
f(l) = —=+
- F

-

—(x-a).[2x]
(x*)?
—2x%+2ax  —x?+2ax

I}
(x) = =
X4 X4

2
4. 10=232 5 f(x)= [1:x
X

f'(x)=0—> —x? + 2ax = 0 denkleminin kokleri ise,

b
X1tXe=2a [ X1+ Xy =——]
a

2a=-2
a=—1 bulunur.

5.

f(x)=(x —ax) (2+3x)

f(x)=[2x-a]. (2+3x)+(x? —ax)[3]
=4x+6X°—2a—3ax+3x°—3ax = 9x* +(4—6a)x-2a

f'(x) = bx? — 2x — ¢ olduguna gore,

9x2+(4—6a)x—2a=bx2—2x—c

b=9

4-6a=-2 —»a=1,

—2a=—Cc— —2.1=—c—Cc=2

a+b—c=1+9-2=8 bulunur.

2

f(x):¥_2 2 tanx.—— cotx
cotx
) = 2x2.[tan x.cot x| _ 2x.[1]
5x 5
f(x)=2?X olur.
)= Zisa fi(_oqy— 2
f'(x) = 5|se, f'(-21) 5 bulunur.
) = X2 -1 (x=1)(x+1) _ »
x+1 x+1

a(x) = 2v/x
f'(x )=1—>f'(1)=
gx)= 2\/— \/——>9(1)—1
(f+2gy(1) =f'(1)+2.9g(1)

=1+2.1=3 bulunur.
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8.

10.

f(x)=avx —1 g(x)=bx? -3
I (%) =
f(x)—a.Z\/; g'(x) = 2bx
! = L ! - =
f(4)_a.NZ g(1)=2b.1=2b
-2
4

f(4) = g(1) - % —2b —>a=8b

f(x)= avx -1 g(x)=bx’-3
f(9)= 3a—1 , g(1)=b-3 olur.
f(9)=g(1)—>3a—1=b-3 [a=8b ]

3.8b—1=b-3

24 b-1=b-3

23b=-2

b= —i bulunur.
23

f(x)=xC.(°=1)—Ix

f(x)=x° - x2 —3x

im =) 00050 _ g,
x -1 x -1

x—1 x—1

Fi(x) = 5x% — 2x — — |

33 x2

f(t)=5-2-1=3-1_8
3 3 3

—f'(1) = 8 bulunur.
3

(x4 —x3).(x2 +1), x<1

2
f(x) = X\/;1—%/x>2 S ox=1
3’/;+\/; , x>1

f(1)+f(1%) =2
17<1 oldugundan, f(x)=(x"-x*)(x*+1)

)

F(x) = [4x3 - 3x2](x2 1)+ (x* = x%).[2x]

F(Im)=[4-3].1+ 1)+ (1-1).[2]
f(17)=1.2-0
f(17) = 2 olur.

b)

d)

1*>1 oldugundan, f(x)=3x ++/x

fi(x) = _1 + 1
2 2k

f(1*) = t—=== == olur.
TR 32 e
FAT) + /(1) 2+§:%

f(=1)=2
—1<1 oldugundan, f(x)=(x4—x3)(x2+1)
f(x) = [4x3 - 3x2](x2 1)+ (= x%)[2x]

(1) =[-4-3].(1+ D)+ (1-(-1))[2.(-1)]
f(-1)=[-7].(2)+(2).[-2]
f(-1)=-14-4

f'(—=1) =-18 bulunur.

f(1)=?

x=1 kritik nokta oldugundan, bu noktada surekli-
lik, 1" ve 1" tiirev incelenir.

f(17)=2 ve f’(1+)=g oldugundan
(1) = (17)

O halde, f'(1) yoktur.

f(2)=2

2>1 oldugundan, f(x):%+&

f(x) = L
2 2%
f(2)

L bulunur.

1
=—+
3¥a 22
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1. f(x*=2)=x"—4x°+1
[ —2)]' — (x* —4x2 1)

f'(x°—2)(x*—2)'=4x>~8x
f'(x°—2)(2x)=4x"-8x
f(x°—2)= 4)(37_8)(

2x
f(xX*—2)=2x"—4
X—2=2-5X*=4—>x=F2
f(x°—2)=2x*—4
x=F2 — f(2)=4 tir.

f(2)=16-16+1=1 bulunur.

[ Dereceler cift oldugu icin sonug degismez. ]

(x2 —2x)3 , X<2
2. f(x)=
Jx?-1? |, x=2
x=1<2 — f(x)=(x*-2x)*
FOO=[(-2x)°]
f'(x)=3(x"—2x)2.(2x=2) — f(1)=3(1°=2%)(2-2)=0

2
x=322 - f(x)=Y(x2-1)2 = (x2 -1)3
P(X)= ——2 . (2%) SF(3)= — 2 (2.3) =

33(x? -1) 33(3%2-1)

f'(1)+f'(3)=0+2=2 bulunur.

15
3. f(x)= \/x\/x\/x\/— =1\6/x.x2.x4.x8 =1(\3/x1_5=xE

15
f'(x)zi
16'9Yx
f'[%} = 15 = 15 5 =15 bulunur.
4 16'§432  16.4”

4. x*= ﬁ -x3
\/§ = X2 + X3
y=(HC)
fx)=y=(¢4x’)°
FOO=0¢H)T
X)=2.(+x°).(2x+3x%)
2)=2.(4+8).(4+12)
2)=384 bulunur.

—_~ o~ =~

fr
fr
fr

5. (f+g)(1)=F(1)+g'(1)
(f(xz))' —(x®—xY
(%) (x°)'=3x°—1
(x%)(2x)=3%*~1

3x2 _1
fIX2=
(x%) .

- 3.12 -1
x=1 igin f(1%)=F(1)=

gin f(19)=f(1) X

[a(x)] =[(x® =x)°T
g'(x)=2(x*~x)(3%x*~1)

x=1 icin g'(1)=2.(0).(2)=0
f'(1)+g'(1)=1+0=1 bulunur.

6. f'(X)=(x°—x)'
f'(x)=2x—1

(902 ~1)) =03 +1y
g'(x2—1 )[2x]=3x2

gé-1)= 5 x

x=—+/3 igin g'(2)= —?

x=—/3 icin g(2)=(—/3)° +1
=33 +1

=1

161



Kavrama ~ 3

Coziimler

(fog)'(2)=f'(9(2)) .9'(2)
=f(=3+/3 +1). (—:ﬁﬂ

3V3
=[2.(—3J§+1)—1].(—2J

=[6J§+21].[32‘/§]
=(-63 +1).(3f]
=27 —% bulunur.

7. f(x=2)=(2x+1).g(x~1)
(f(x-2)) =[x +1).g(x -1
f'(x=2).[1]=[2].9(x—1)+(2x+1).g'(x—1).[1]
f'(x—2)=2.g(x=1)+(2x+1).g'(x-1)
x=5 — f(3)=2.9(4)+(11).9'4)

6=2.4+11.g'(4)
g'(4)=—% bulunur.

8. (fogoh)(x)=fl(goh)(x)I=flg(h(x))]
(fogoh) (x) =f[glh(x)]].g'(h(x))-h'(x)
[f'(x)=2x, g'(x)=3x2, h'(x)=4x3]
(fogoh)'(1)=F[glh(1)]].g'Th(1)].'(1)
[h'(1)=4.1°=4, h(1)=1"-1=0]
(fogoh) (1) =g(0)1.9'(0).4
[9'(0)=3.0>=0, g(0)=0%+1=1]
(fogoh)'(1) = f'[1].0.4 =0 bulunur.

9.

10.

f(2x-1)=g(x*-x%)

[f(2x =1 =[g(x* - x*)]
f2x—1)2x-1) = g(x> = x?).(x® - x?)
f'(2x—1).[2] = g'(x3 - x?).[3x% - 2x]

2 —
f(2x—1) = g(x3 - x2)-¥
X=2 igin
f(3)=g'(4).4=2.4=8 bulunur.

h(x)=f(x*~2x)
[h(X)] = [f(x* - 2x)]
h(x) = f'(x% - 2x).[(x? — 2X)]
h(x) = f'(x2 — 2x).[2x — 2]
h'(3) = f'(3).[4] =4.4=16 bulunur.
f(x) = x2 —2x — f'(x) = 2x - 2
> (3)=4
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1. f(x)=(sin3x)’
f'(x)=3(sin3x)’cos3x.3
f'(x)=9(sin3x)’*cos3x

2. f(x)=tan(cotx)
lim fxth)—f(x) _ f(x)
h—0 h
1 -1
fi(x)= .
cosz(cotx) sin® x
-1
2
X.cos“(cot x)

F(x)=

sin?

- 1-cosx

1+ cos x

(sinx)(1+ cos x) — (1—cos x)(—sinx)
2

3. f(x)

f'(x)=

(14 cos x)

V3 (1 1) V3

f’[njzz.(1+J+[1—2j.2=4\/§

3 12 9
-

2

4, f(x)=cosx.sin22x
f'(x)=—sinx.sin22x+cosx.2.sin2x.0032x.2

| 2= —sinZ.sin? 4+ cos X.2.sinE.cos X .2
2 4 2 2

f'[“} = —Q.HQ.Z.LO.Z _ 2
2 2 2

4

5. f(x)=tan(+/sinx )

f'(x) = ! ]
cos?(x/sinx) 2ysinx

COSX

24/sin x.cosz(\/sin X)

+COS X

f'(x) =

7. f(x)=arccos(\/1—x2 )
-1

6. f(x)=arcsin[cos(x)]

f'(x) = ! > ~(—sinx2).2x
1 —(cos(x2 ))

—2x.sinx2

f'(x) = —
1—(cos(x2))

1
X)= . -
J-(1-x2) 2:1-x2

#(x) = X _ X
\/Xiz.\/1—x2 \x\.\/‘l—xz

2X

f(

8. f(x)=arccot(tanx)

-1 1

f(x)

" 1+tan?x cos?x
-1
fX)=—F——=—
cos?® x(1+tan2 X)
f(x) = —5——— - . S =y
cos“ x+sin“x 1
9. f(x)= arccosx
tanx
> -tanx —arccos x - 5
Fi(x) = 1-x . cos“ X
tan“ x
10. f(x)=arcsin(cosx.sinx)
f'(x) = %-(— sin? x + cos? X)

1—(cosx.sin x)2

cos 2x

1—(cosx.sin x)2
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1. f(x)=log,/x +Inx?

1
NN 2X
f'(x)= -log, e + —
( ) \/; 92 X2
f'(x)= ! +E
2x.In2  x

2. f(x)= 32145
+ . in?
f(x)=2.3"".In3+2.sinx.cosx. e *

+ . in2
f'(x)=3%"".In9+sin2x. 5" X

3. f(x)=In[loga(x*~1)]
2

-log, e
Flo)=X=1
logy(x” ~1)

4. f(x)=cos(e?)-5"*
P(x)=—sin(e2).6? 2—5V% In5.
(x)=—sin(e™).e n 2%

5. f(x)=(2x)%+2"
f(x)=e.(2x)*".2+2".In2

6. f(x)=In(2x)*
f(x)=2x.In(2x)

f'(x)=2In(2x)+2x i
2x

f(x)=2(In(2x)+1)

7. f(x)=log25>" + In(3x+1)
f(x)=(2x—1)log25 + In(3x+1)

3
f(x)=2-log, 5
) 92 +3x+1

8. f(x)=Inx>™
f(x)=sinx.Inx

sinx
f'(x)=cosxInx+
X

9. f(x)=logs (sin(arccosx))

"\ 1-x2
f'(x)= - -logz e
sin(arccos x)

cos(arccos x)-

10. f(x)=cos(e”)—sin*(Inx)

f(x)=—sin(e®).e* 2—2sin(Inx).cos(Inx) a
X
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1. 1L xy-15=0>2Y Y
dx X

1. siny—x2=0—>d—y _ DX X
dx Cosy cosy

2 2
I, 2xy—(C—y?)2=0— I —_ 2Y= 2(><2 —y2 )(2x)
dx - 2x-2(x* -y*)(-2y)

2x +4y(x2 —y?)

V. Xz_yz_cos(x_y):o_) dl = _w
dx =2y +sin(xy).x
_ 2x+sin(xy).y

2y —sin(xy).x

2. y.sinx+x.coszy=0
dy ycosx+coszy
dx sinx —2x.cosy.(—siny)

_ ycosx +cos?y
sinX + X.sin2y

3. e(x+y)-ntan(x+y)=0
dy _ _e—n(1+tan2(x+y)) -1
dx  e—n(1+tan®(x+y))

4. F(x,y)=cosz(\/x3 —y2 ) fonksiyonunun yerine x
ve y ye gore degisiklik gosteren x3—y2 ifadesinin
tlrevinin alinmasi yeterlidir.

[ F(x.y)=cos?(yx® - y? ) yerine F(x,y)=x’~y’ ]
dy 3¢ _3x*
dx -2y 2y

5. Jx-Jy-1=0
1
dy __2dx _y_ [y
dx 1 Ux Vx
2\y

12
6. x3+y3-a=0
-2
13
dy _ 3 3y
dx -1 3/, 2
gys 2V X
3

7. F(x,y)= sin(arctan(xzy))=0fonksiyonunun yeri-

ne x ve y ye gore degisiklik gosteren x2y ifadesi-
nin tdrevinin alinmasi yeterlidir.

[F(x,y)= sin(arctan(xzy)) =0 yerine F(x,y)=x2y]

dy _ 2xy _ 2y
dx X2 X

8. F(xy)=In (3*2”) =0

F(x,y)=(x2+y).ln3=0

F'(x,y) = —% =-2x

9. xX—y*=0
dy yx'T—y*Iny y*Iny- yxV!

dx  xVinx-xy*" xVInx-xy*"

x2 —2x _
y?+2y

2_
10. In| = L N 1
y©+2y
x2—2x=y2+2y
x2—2x—y2—2y=0
, 2x-2 2x-2
F(xy)=- =
—2y—-2 2y+2
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x2+§/; , X <1
1. f(x)= {x2—x+1 1<x<5
2X+4x%> | x>5

* x=—2< 1 oldugundan, f(x) = x> + Jx

P(X) = 2X+—— > f(-2)= 2.(-2)+

3¥x?

1

33(-2)

* x=3 noktasi 1<x <5 araliginda oldugundan,
f(x) = X*—x+1 — f(x) = 2x-1 — f(3)=5

* x=7> 5 oldugundan, f(x) = 2% + 4x?
f(x)= 25In2+8x —» f(7) = 2"In2+8.7

=128.In2 + 56
2. 100 Inx® , x>0
. f(x)=
\/x2—x—1 , x<0

* x=1> 0 oldugundan, f(x) = Inx® = elnx
1 e

f)=e— =2 5F(1)=2 =e
X X 1

X2 —x-1

2.(-1)-1

* x=-1< 0 oldugundan, f(x) =

2x -1

2Ux2 —x-1

— fi(-1)

f(x)=
3
2

3. f:R - R olmak lzere,
f(x):{2X+2 , x<2

mx+4 , x>2

fonksiyonu tim reel sayilarda surekli olduguna

gore, lim f(x) = lim f(x) olur.
x—2% x—2~

lim (mx+4) = lim (2x+2)
x—2* x—2~

m2+4 =22+2 >m=1

x=2 kritkk nokta oldugundan f(27)=f(2")
olmalidir.

2~ < 2 oldugundan,

f(x)=2x+2 > f(x)=2 >f(27)=2

2" >2 oldugundan,

f(xX)= mx+4 =x+4= > f(x)=1->f(2")=1

f(27)=f(2") oldugundan, f(2) nin degeri yoktur.

2J(=12% = (=1)-1

cotx ,
y:
tanx ,

“Tox<o0
2
0§x<E
2

*x= —% noktasi —g <x<0 aralhginda oldu-
gundan, f(x) = cotx — f(x) =—(1 + cot’x)
, T T
(=) ==(1 + cof’(—7 ) =~(1 + 1) =2

*Xx= % noktasi 0 <x <g araliginda oldugun-
dan, f(x)=tanx - f(x)=1 + tan’x

1+tan2(%)):1 +1=2

T Y
f(-—=)+f(=)=-2+2=0 bulunur.
(=) +f(5)

e2x ., x<1

2
. f(x)= In[x ‘3], 1<x<3

2x -1
x3 —3x2 ,

x=2 noktasi 1<x <3 araliginda oldugundan,

x>3

2
f(x) = In[x 3] = In(x2 —3)—In(2x —1)
2x -1
2x 2
f'(x) = -
) x2—3 2x -1
f(2)= 22 2 = 10 bulunur.

22_3 22-1 3

. *x=-5<1 oldugundan, f(x) = x? -1 olur.

f'(x) =2x - f'(-5)=2.(-5)=-10
*X= g degeri 1 < x< 5 araliginda oldugundan,

f(x) = |x*+4x-5| olur.

2
rdxs=[2) 1425 -2 40_5 -4
2 2 4 4

oldugundan, f(x)= | x*+4x-5| = x*+4x-5

f’(x)=2x+4—>f'(g)=2.g+4=9

*X= 1—21 > 5 oldugundan, f(x) = X2 +4x
f'(x)=2x+4—>f'(L21)= 2'%"4:15

f'(-5) + f'(g)+ f'(1—21)=—10 + 9+ 15=14 bulunur.
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Kavrama ~ 7

Coziimler
7. f(x)= |x2+x]| ‘x2—2x‘
X*4+x=0 > x(x+1)=0 9. f(x)= Z 2
x=0, x=-1
x=1- x?-2x = 1 -2.1 =—1<0 oldugundan,
—o -1 0 +00
‘x2—2x‘ —(x2—2x)
+ - + f(x) = =
(
X% -4 X2 -4
x2ex o, x<-1  —x(x-2)
) - _2\r7e)
f(x) = -x“-x , =-1<x<0 (x—2)(x+2)
x2 +x , x>0 —x
0 , Xx=-1x=0 T x+2
2x+1 ,  x<-1 py = ENE+2-(0).() -2
foy_ 2Kt 1<x<0 (x+2)° (x+2)
T l2x+1 , x>0 2 2
Yoktur ,  x=-1x=0 = (27 9 bulunur.
I B
10. f(x)= e + \2x —3\
8. f(x) = In|sinx|—-In|cos x| 3 , 312 3 3
sinx X=—— X"-2x = > _2§:_Z<O
=1In
cos x )
= In|tanx| 2x2-3=2(%} —3:§>o
X= on noktasi Ill. bolgede oldugundan, .
4 oldugundan,
tanx> 0 ve f(x) = In(tanx) olur. 2_oy 2
f'(x) = 1+tan? x fx) = e‘ | * ‘2x2—3‘ e+ 2 -3
2
tanx 5 f(x)= e™* +2X.(—2x+2)+4x
5 1+tan2[ n) 32 3
I 2] 422
f(—)=——"" f'§ :eEZJ 2 _2.§+2 +4§
4 tan(%} (2) ' 2 2
2 _§+3
1+ =e 4 (-3+2)+23
1 3
=2 bulunur. = -e 4+6 bulunur.
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Goziimler

Kavrama-~ 8
|

1. x=t’+6t-1 7. x=sint
y=t'-6t+2 y=tant
dl_dy/dt=3t2—6 dix:dx/dt= cost =cos’t
dx dx/dt 2t+6 dy dy/dt 12
t=2_>ﬂ=3'22_6—£—§ cos™t 3
dx 22+6 10 5 en L dx_ 3w V2Y 242 2
=— 5>—=c08"—=|—| =——=—
4 “dy 4 | 2 8 4
2. x=Int
y=e'-2
dl— dy/dt :eitztet
dx dx/dt 1 8. y=3x
t x=2!
t=4n
dy _dy dx dt s otn2.4=12.2'1n2
) dn dx dt dn
3. x=2t%+3 g
t=v—1 Y~ =12.2%In2=12.In2 [ n=0->t=4n=4.0=0 ]
Yy ) dn
y=u"+1
dx _dx dt dy _

—=———=(4t).(1).(2u)=8.t.u=8.1.1=8
TR (A URCY

[u=1 > y=12+1=2 > ty—1=2-1=1 ]

9. x=9yt2
y=+2t—1
4. x=acos’t 2
. y=asin’t dy _dy/dt_2J2t—1
b 2t
dx _dx/dt _-2acostsint oy dx dx/dt 2
dy dy/dt 2asintcost 33
2
Loy _2hii_1.3
o Tar T2
3¥rt 3
5. x=t.sint
y=t+cost
dy _dy/dt_ 1-sint
dx dx/dt sint+tcost
5 .6
10, x= - L
5 6
6. x=2'+t—1 .
y=3'"t+1 S

dy _dy/dt_3'In3-1
dx dx/dt 2'In2+1
dy 3%n3-1_In3-1
dx 20In2+1 In2+1

dy dy/dt _t°-t

dx dx/dt 445
dy 1£-7

t=1 > 2L = -
dx 14 41°

t=0 —

0=0
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Coziimler

Kavrama~9
|

1. f(x)=(x=2)*+1 = y=10—(x-2)*+1=10
(x=2)°=9—x-2=3—-x=5 [ xe(2, +%)]
1 1

1y _ _
=500 " 2-2)

R D B |
0= 56 " 25-2) 6

2. f(x)=x*~12 > y=155x"-12=15-5x>=27>x=3

I
(f )(y)—f,(x)——?’x2
1y B 1 _ 1 _i
! )(15)‘f'(3)‘3.32‘27

3. f(x)=tanx —» y=1—>1=tanx—>x=% [xe (O,g]]

(f_1)’(y)=f’(1x - 1 = cos? x

~—~—

1 on 1
f’

1y ()

N\
NS
N—
N

2 2

4. f(x)=26% —> y=2626=2. 6% -2 =1 x=2
X
_ 1 1
f 1y = [ E—
Y=gz,
2.eX.(—)
X2
_ 1 1 1 1
f 1y 2e) = = = =
e R P A
2e .(2—2)

5. f(x)=arctan2x

=T =arctan2x— tanE =2X—> \/5 =2X —X= ﬁ
3 3 2
_ 1 1 1+ 4x°
=1y (y) = = =
Y= 557~ .
1+4x2

6. f(x)=tanx— (f’1)(x) = arctanx
1 1

Aoy Aoy _1
(f )(X)—1+X2 —(f )(a)_1+a2_10

—>1+a2=10>a%=9

—>a=-3eR"

7. f(x)=logsx+4 — y=4—4=4logsx—x=1

_ 1 1
Y (y)=——=-——=xIn3
f(x) 1-Iog3e
X
N B
(f )(4)_f,(1)_1.|n3_|n3

8. f(x)=In(3x+2)
f'(0)=a—f(a)=0—In(3a+2)=0—3a+2=1
1

3a=—1-a=f"(0)=—

3
Ay 11 3x+2
(f )(y)_ f,(x) - 3 - 3
3x+2
3(—1j+2
- 1 3 -1+2 1
(f1y(0) = = = ==
f,[_lj 3 3 3
3

9. f(x)=sinx ve g(x)=e* — (gof)(x)=e>™

y=1=e"" -5 sinx=0—>x=0
_ 1 1
of) I(y) = =—
Hgof) T(y) (gof)(x) e%"* cosx
R
(gof)(0) e%"% cos0 €01

[(gof)'(1)

10. f(x)=sin3x — y= 1 =SiN3X—>3X= = —>x= ——
2 6 18
_ 1 1
f 1y = =
() f'(x) 3.cos3x
(f'WGJ: (. 1
| = | 3.cos|3.. >
18 18
1 2 _ 243
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Ka\’rama~1ﬂ I Coéziimler

1. f(x)=(cosx)" 7. 1) = )
f'(x) =(cosx)*(x.In(cosx))’

X2 12
—sinxj () = 03) (x%Inx3)

=(cosx)* (In(cosx) +X.
COSX =(x3)X2(3x2In x) =(x3)X2(6x.Inx+3x2.1)
X

=(cosx)” (In(cosx) — x.tan x) ,
= (x3)< (6x.Inx + 3x)

) 312
f(1)= ()" (6.1.In1+3.1) =3
2. f(x)=x@) :

. a(x)= m;
f'(x) = x(27) (2%Inx)’ X

=x29 [ 2% In2.| 2*.1j 1 '
e, oo <{2F (1)
X X

P(1)=12) .[21.In2.ln1 +21.%J =2

3. f(x)y=x"™
f'(x) =X"(Inx.Inx) - (1J; [_1 In [1] _ 1]
=x'”x(1lnx+1|nxj X Ao
X X

=x™ 2Inx o1 1 1
X g(=-)= T -——In
e

2
4. f(x)=e?+ (5°)* = e®+5X") =e® (—2e%) = —2e°*2
2
f'(x) =2.e%+ 5% In5.2x

8. f(x)=x""

_ £(x) = X% (In x2.In xY
5. f(x)=(sinx)*™

nX2 r
f'(x) =(sinx)>™(sinx.In(sinx)) =X (2(Inx)?)
' nx? 1 nx2 (1
=(sinx)s'”x[cosx Insinx)+sinx. <% j xnx” 2. (2 Inx. j 4.x (ﬂj
sinx X X
=(sinx)*™.cosx.[In(sinx)+1]

9. f(x)=arcsin (5x+(ex )X) =arcsin (5x+e("2))

6. f(x)= ('n><)(3x)+1 (5+e*).2x)
+ X

) X fX)= —s—
f(x) = (Inx) (3 In( Inx [ x et (51 o)

1
Inx )| 3%.In3. In(Inx)+3% X
Inx « « x
10.f(x)=x"+Inx"= X +x.Inx
1 1(x) =X (x.Inx)"+(x.Inx)’
X
= (Inx) [ In3.In(Inx)+ 3% X_,nxj = X(Inx+1)+(Inx+1)=(Inx+1)(X*+1)
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Cozumler

Kavrama~11_;

1. f(X)=x'-x+x*+1

f'(x)=4x>-3x°+2x
f"(X)=12X"—6x+2
f"(X)=24x—6

f"(1)=24.1-6=18

. f(x)=sinx
f'(x)=cosx
f"(x)=—sinx
f"'(X)=—cosx
f(4)(x)=sinx

[ 4. tirevde tekrar basa dondiginden Kuv-
vet(40) tekrarlama sayisina(4) bolinir kalana

bakilir.
40

y f(4)(x) =sinx ]

Kalan sifir oldugundan —70 =
dx

. f(x)=e¥+1
f'(x)=3.e*
f'(x)=3".e>
f(x)=3>.e*

1;4°(x)=34°.e3’(
0(1)=3".¢3

4. y=

3 —
2x-1
f(x)=3.[-1.(2x-1)2.2]
(x)=3.[+1.2.(2x=1)>.27
(x)=3.[-1.2.3.(2x-1)"*.27]
f9(x)=3.[+1.2.3.4.(2x-1)°.29

f(x) =3.(2x=1)"

~3.2%%.25!

f29(x)=3.[-25!.(2x=1) 2 2| = - =2 2"
(x)=3.[-25!.(2x-1) ] 2x 1

25 o)
f290)= —% = -3.2%5 25)

. ()= | X*=5 |

x=—2 = X*~5=—1< 0 — |x*~5|=— x*+5
f(x)=x3—x2.(— x2+5)=x3+x4—5x2
f'(x)=3x2+4x3—1 0x

f(x)=6x+12x*~10
"(—2)=6.(-2)+12.(-2)*~10=26

. f(x)=Inx

f'(x)=—=x"

1
X
(x)=(—1).x2
(x)=(+1.2).x>
fx)=(-1.2.3).x*

£29) () =—191 X2
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Kavrama ~ 11

Coziamler

7. f(x)=cos3x
f'(x)=—sin3x.3
f"(x)=—cos3x.3
f"'(x)=sin3x.33
f(‘”(x)=cos3x.34

f1°(x)=—31°.cos3x

8. x=2cost
y=2sint
dy dy/dt 2cost _
dx  dx/dt -2sint
d’y _d(y) _d(y')/dt
dx2  dx  dx/dt

—cott

_ (—cott) 1+ cot?t _1+cot2t

-2sint  -2sint - 2sint

dy dy/dt 2t

dx  dx/dt et

ot 2el-2tet
(e  2-2t 2(1-t)

t )2 eZt

, _dy 2x+3y
10.F(x,y)—& =y __2y+3x
21+3.1 1
2.1+3.1
Frxy)e AF OOV

dx
(2+3y').(2y +3x)— (2x+3y).(2y" + 3)

(2y +3x)?

F'(1,1)=-

F'(1,1)=

C(243.(-1)-(21+3.0) = (2.1+3.1).2.(-1) +3)

(2.1+3.1)°
__(NG)-6G) _10_2
(5) 25 5
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Kavrama~12

Cozumler

. Jx 0
1. M ——=—
x=0 [14x -1 O
lim \f/—x_
x—0 1+X =1 x—0
N
201 ++/x
=21++0 =2

2. lim COs 2X _0
© ,rcos2x—sindx 0

4
(—sin2x).2

li
«_s T (=8iN2x).2 — (cos 4x).4
4

[_singjz

(— singJ.Z —(cosn).4 (

3. Iim[i— 3 J=oo—oo

x—>0\ X sinx

. 4. sinx — 3x 0
lim| —mM—|=—
x—0 X.sinx 0

| 4cosx-3 B
x—>0\1.sinXx+X.cosx ) x—-0sinx

. 1 . 1 g
im —— =-© ve lim —— =+ oldugundan
x—0~ SinX x—0* SinX

4. lim (E—xj.tanx=0-oo
S

H(E
2
T_x
im 2 -9%= jim — ==
XQ(ET cotx 0 H[ﬁ]* ~(1+cot®x) 1
2

N2-(—1)4

lim [i—ij degeri yoktur.
X

. x4
lim 3, X|=®0-®
x—o| X7 +1

4_ 4
im [ XX x| .im( x J=°
ool X7 +1 x>\ X7 +1

1

lim ["‘—;)=5= lim =X = fim (%}:o
X—o\ X 0 X—w 3 x—0\ 3x

_ X _(yX ’
fim 12X 20 o iy ZOO-NX) e
x->1xInx 0 x->1 (xInx) x—1

=1

lim x5 =00 - y=x"""sIny=sinx.Inx
x—0
limIny = lim(sinx.Inx)=0-
x—0 x—0
1
. Inx o _ . x
= lim =—=lim X
x-0 1 © x>0  COSX
sinx (sinx)2
. (sinx)2 . sinx sinx
=lim| - = lim | ——.
x—0( X.Co8X | x—0 X COSX
0

=(-1.7)=0

liminy=0— limy=e%=1- lim x"* =1 bu-
x—0 x—0 x—0

lunur.

1 1

1 %3
lim(e*)x = lim(e X)=Im(e)=e
x—0 x—0 x—0

. Q(x)=P(x)—(1-x) polinomu (x—1)2 ile tam boélunur.

Q(X)=X2+2mx+n—1+x=x>+(2m+1)x+(n—1)
Q'(x)=2x+(2m+1)
Q(1)=0=1+2m+1+n—-1=2m+n+1

Q'(1)=0=2+2m+1=0—>m=—%
2m+n+1=0—2- [—gj +n+1=0—n=2

m+n= —§ +2=1 bulunur.
2 2




Cozumler

Kavrama~13

1. f(x)=2x+xInx
f'(x)=2+InX+ X - 1 =3+Inx
X
x=1 - y=f(1)=2.1+1.n1=2 > (1,2)

m=f'(1)=3+In1=3
di: y—2=3.(x—1) - y=3x-1

_2\‘/

f(x)=x2+2x

fi(x)=2x+2

Teget nokta3|:(xo,yo=(xo)2+2xo)

(Xo) +2%9 —(-1) _
Xo -0

fi(Xg) =2xg +2

(X0)*+2X0+1=2(X0) +2X0 —> (X0)*=1—X0= F1
Xo=1-y0=1°+2.1=3-(1,3)
Xo=—15y0=(=1)?+2.(=1)==1(=1,-1)
(1,3)>m=f(1)=2.1+2=4

dty: y1—3=4.(x—1)—>y1=4x-1
(-1,-1)>m=f(=1)=2.(-1)+2=0

dta: yo—(—1)=0.(x—(-1))—>y2=—1

3. f(x)=sin3x-sinx
f'(x)=3.cos3x—cosx

X:E—>y=f’ r :3.cos%—cosE:O—> E,O
2 2 2 2 2

1
mt:f"[gj =10 > my= T [ memp=—1]

f'(x) = 3.cos 3x —cos x
f"(x) = -9.sin3x + sinx

| X |=-9.sin 3n +sinE:—9.(—1)+1:10
2 2 2

1 b X =«
dn: y—0=| —— || X—= | D y=——F+—
" ( 10}( 2] Y""30" 20

3
f(x) =% egrisine d:x—y+k=0 dogrusu xo nokta-

sinda teget ise f'(xo)=md=1—>(xo)2=1—>xo= F1
Xo=1- yg = ﬁ . - |1 1

R R T

10 1 1

Xo=—1-> yg=—7—=-=--> | -1-=

° Yo="37 773 3
noktalari x—y+k=0 dogrusu Uzerinde oldugundan
denklemi saglar.

1,1 —>1—1+k:0—>k1:—g
3 3 3

[—1,—1j —>—1—(—1j+k =0k, :g
3 3 3

k1+k2=—g+g=0 bulunur.
3 3

.f(x)=x3—3x+2 fonksiyonunun xg noktasindaki

tegeti d:9x—y+5=0 dogrusuna paralel ise,
f'(X0)=Ma=9—-3(X0)°—3=9—>Xo= F2
Xo=2—y=f(2)=2°-3.2+2=4
Xo=—2—y=f(—2)=(=2)’-3.(=2)+2=0
Buradan (2,4) ve (—2,0) noktalari bulunur.

6. f(x)=kx*++/3 x+1

x=2 noktasindaki tegeti x ekseni ile pozitif yonde
60° lik agI yapiyorsa m=tan60=f'(2) olur.
tan60=+/3 ve f(x)=3kx*+ /3 >f(2)= 3.k.2°+/3
m=4/3 =3.k.2%++/3 —k=0 bulunur.
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Kavrama ~ 13

Coziimler

7. f(2)=9(2)=1, dg: y-0=1.(x-1)
g(x)=y=x—1-mg=1=f(2)
h(x)=F(x).g(x)+x*
x=2 — y=h(2)=f(2).9(2)+2?=1.1+4=5- (2,5)
m=h'(2)»>mn= —ﬁ
h'(x)=f'(x).g(x)+f(x).g'(x)+2x
h'(2)=F(2).9(2)+(2).9'(2)+2.2=1.1+1.1+4=6

(2,5) ve mp= —% ise

dn: y—5= (—%](x —2) bulunur.

8. f(2)=3
f’(2)=md=g

g(x)=x2.f(x)

'

g'(x)=3x2.f(x)+x°.F(x)
g'(2)=3.22.1(2)+2° f(2)
=12.3+8 § =36+ 2—4 = 20—4 bulunur.
5 5 5

y=3x2

-2

y=f(x)=3x" >f'(x)=6x
En yakin noktasi (xo,Yo) ise

f'(x0)=my=3 — 6x0=3—>xo=% olur.

2
X0=1_>y=f 1 =3. 1 :§_> 1§ noktasi
2 2 2 4 2 4

[%%) noktasinin 3x—y—2=0 dogrusuna uzakhgi

1 3 5
3.——1.——2‘ 2 —
ise A:L:ﬂ bulunur.
J32+(-12 V108

10. s(t) = —20t* + 800t

a. s(2)=-20.2°+800.2=1520 m

b. v(t)=s'(t)=—40.t + 800
v(2)=s'(2)=-40.2 + 800 =720 m/sn

c. a(t)=v'(t)=—40
a(3) = v/(3) =—40m/sn’

d. v(t)=0 olmaldir.
—40.t +800=0 - t=20sn
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Kavrama~14 | Gozimier

1. Vxe(m,n)igin 4. f(x)=x’—kx*+3x-1
f(x)<0, f(x)>0 [f(x)artan] f'(x)=3x"~2kx+3>0 olmasi igin A <0 olmalidir.
roat A =(=2k)’~4.3.3<0
1 f'(x) ) )
———| =5 >0 artan 4k*-36<0 — k’<9——3<k<3 bulunur.
f(x))  f4(x)

+

4 (x ) - 4. f3(x)f(x)>0 artan

+

-
. (f4(x) —4f3(x x)<0 azalan

V. (f3(x) (x)f x)>0 artan

5. f(x):mx3 —mx2 —x—1

V. (f x)) x)x2f(x)1>0 artan 3 2 2
X fonksiyonunun tegetlerinin edim agisi genis agi
ise fonksiyon azalandir.
f(x)=(m-3)x’-mx—1<0 olmas! igin
m-3<0 ve A <0 olmaldir.
m<3 ve m’—4(m-3).(=1)<0
m?+4m-12<0 — m=—6, m=2

+

S m=—6 m=2 400

+ - +
—6<m<2 bulunur.

2. f(x)=1+sinx+cosx m<3 ve —6<m<2 kosulunu saglayan bodlge
f'(x)=cosx—sinx>0 yine —6<m<2 olur.
cosx>sinx

O<x<% iken cosx>sinx oldugundan bu aralikta

artandir.

6. (—,—2) araliginda f(x) artan ve f'(x)>0 dir.
(-2,2) araliginda f(x) azalan ve f'(x)<0 dir.
(2,+00) araliginda f(x) artan ve f'(x)>0 dir.
f'(—2)=0 [ x=—2 de yerel maksimum vardir.]
f'(2)=0 [ x=2 de yerel minimum vardir.]

I. f'(-4)> f'(1) dogrudur.
+ ,

3. f’(x)=(x—2)2(x—1).x<0 iken f(x) azalandr.

5 1. f'[§J<f’(2) dogrudur.
(x=2)°(x=1).x<0 2 0

|f " r 7_ ~
o x=0 x=q CKat Kok . M. fEO)<f(+5) dogrudur.
* + N + * + * IV. f(1)<f(1) yanhstir.
ERRANARNAY 0 N
(0,1) araliginda azalandrr. V. f(i5)<f’(_5) dogrudur.

+
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Kavrama ~ 14

Coziamler

7. f(x)=

ax+4 fonksiyonu azalmayan bir fonksi-

X

yon ise f'(x)>0 olmalidir.
a.(x—1)—(ax+4) 50

(x=1)? -
-a—-4
> 2 0 »—a—4>0—a<—4 bulunur.
(x=1)
3 2
8 f(x)=%—x——2x+1

f'(x)=x2—x—2<0 — x=—1, x=2

—oo x=—1 x=2 +o0

+ — +
—1<x<2 bulunur.

4 -2 +

(—o0,0) araliginda f'(x)<0 ve f(x) azalan
(0,+c0) araliginda f'(x)>0 ve f(x) artan

f'(0)=0, x=0 noktasinda yerel minimum vardir.

. f(-2)>f(0) yanhstr.
- 0

. f(-1)< f(—%) yanhistir.

[(—o0,0) araliginda azalan]
. (1)<f(2) dogrudur.
[(0,+o0 ) arahiginda artan]
IV. “0,3] araliginda artandir.” dogrudur.
V. “[-4,0) araliginda azalandir.” dogrudur.

10. vx €[1,5] igin f(x)<0 ise f(x) fonksiyonu azalan-
dir.
x=1 igin f(1) en buyuk,
x=5 i¢in f(5) en kuguk olur.
O halde, f(2)>f(5) kesinlikle dogrudur.
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Kavrama~15 .

1. a. f(x)=x3—6x
f(x)=3x"-6
f"(x)=6x=0

x=0
- +
M o

doénim noktasidir.

b. f(x)=(x-1)"
f(x)=4.(x—1)>
f"(x)=12(x—1)*=0

x=1(Cift kat kok)

+ +
v v

doéndm noktasi yoktur.

c. f(x)=x4+8x3
f'(x)=4x3+24x2
f"(x)=12x°+48x=0
X*+4x=0
x=—4  x=0
. + - + .
U N U

=—4 ve x=0 donlim noktalaridir.

d. f(x)=x.(x-1)
(x)=(x=1)>+x.3.(x=1).1
f(x)=3(x=1)"+3.(x=1)*+3x.2.(x—1)
f"(x)=6(x—1)*+6x(x—1)=0

6(x—1)[x—1+x]=0
(x=1).[2x=1]=0

1
x=— x=1
P
+ - +
U N U

=% ve x=1 de dénlim noktasi vardir.

e. f(x)=6-3x%

f'(x)=—6x

f"(x)=—6<0 surekli konkav oldugundan doé-
nldm noktasi yoktur.

2. a. f(x)=x*+4x+3
f(x)=2x+4
f"(x)=2>0 oldugundan tanim araliginda kon-

vekstir.

b. f(x)=—x"+4

f'(x)=—4x°

f"(x)=—12x2<0 olur. Tanim aralidinda kon-
kavdir.

c. f(x)=37"

f(x)=37"

f(x)= (37In3.(=1))(In3.(=1))=3"(In3)*>0 olur.
Tanim araliginda konvekstir.

d. f(x)=Inx
f(x)= 1
X

f”(x)=—12<0 oldugundan tanim aralidinda
X

konkavdir.

e. f(x)=sinx

f'(x)=cosx

f"(x)=—sinx
(-m,0) araliginda f'(x)>0 oldugundan konvekstir.
(0,m) arahginda f"(x)<0 oldugundan konkavdir.

Yerel minimum noktasi (2,2) dir. Bu nokta
x—y+k+1=0 dogrusu Uzerinde ise
2—-2+k+1=0—k=—1 bulunur.
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Coziimler

(—o0,—5) araliginda f(x) azalan
(-5,4x) araliginda f(x) artan
f"(=3)=0, x=—3 dénlim noktasi
f(=1)=0, x=—1 dénim noktasidir.

. “(-5,0) araliginda surekli artandir.” dogrudur.

Il. “-5<x<-3 arahdinda f'(x) artan oldugundan
f"(x)>0 ve konveks olur.” dogrudur.

lll. “-=3<x<—1 araliginda f(x) azalan oldugundan
f"(x)<0 ve konkav olur.” dogrudur.

IV. “x=-3 te dénUm noktasi vardir.” dogrudur.

V. “x=-3 ve x=—1 de dénum noktasi oldugundan
—-3<x<—1 araliginda doénim noktasi yoktur.”
yanhstir.

5. f(x)=—x2+4x+m — f'(x)=—2x+4=0—x=2 olur.
x=2 i¢cin y=—1 mutlak maksimum degeri oldu-
gundan —1=—2%+4.2+m — —1=4+m — m=-5 bu-
lunur.

6. f(x)=—x*"+x*+(m-2)x*+3
f'(X)=—4x+3x°+2(M—2)X
f"(x)=—12x°+6x+2(m—2)<0
—6x%+3x+(M—2)<0
A <0—>3%-4.(=6).(m-2)<0
9+24m—-48<0

39 13
m<— —m<— bulunur.
24

7. f(x)=x-ax’+bx-2
x=—1 de bikeylik yon degistirdigi icin f'(—1)=0
olur.
x=—1 de teg@etinin egim agisi 45° oldugundan,
f'(—1)=tan45=1 dir.
f’(x)=3x2—23x+b , f"(x)=6x—2a
f(—1)=3.(-1)*-2a(-1)+b=1

3+2a+b=1 — 2a+b=-2

f'(-1)=6.(-1)—2a=0—»>2a=—6—>a=—3
2a+b=-2—-2.(-3)+b=—2—b=4 olur.
a+b=-3+4=1 bulunur.

8. x=a da mutlak minimum
x=c de yerel maksimum
x=f de yerel minimum

x=h de mutlak maksimum vardir.
(a,d) arahdinda konkav (M)

(d,h) araliginda ise konvekstir. (V)

9. f(x)=ax3—2ax2+x+1
f'(x)=3ax2—4ax+1 fonksiyonunun maksimum de-
geri 5 oldugundan

[ f"(x)=6ax—4a=0 - x = %]

X = % icin y=5 olur.

3 (3] 3]

10 _8a 8a 90 B8a-24a
3 27 9 27 27
90=-16a —» a=—% —a= —%5 bulunur.

10. f(x)=x3—mx2+nx—3

f(x)=3x"=2mx+n
f(=1)=3.(-1)>-2m(=1)+n=0—2m+n=-3
f(5)=3.5°~2m.5+n=0 — —10m+n=—75
2m+n=-3 ()

—=10m+n=-75 (ll)

(1) ve (Il) denklemleri

¢ozildiginde m=6 ve n=—15 olur.
m+n=6+(—15)=-9 bulunur.
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Kavrama~16 .

1. f(x)=x3+x2—5x+2

f'(x)=3x°+2x—5=0
3x +5—>x:—§¢(—1,2)

X —1-5x=1¢(-1,2)
=—1 igin f(-1)=—1-1+5+2=5
x=1icin f(1) =1 +1?-5.1+2=—1
x=2 i¢in f(2)=8—4-10+2=—4
minimum degeri: -4
maksimum degderi: 5 bulunur.

a
2a+b=60—b=60-2a
A=a.b=a.(60—2a)=60a—2a°
A'=60—-4a=0—a=15
b=60—2.15=30
A=a.b=15.30=450 cm? bulunur.

. X*—(1-m)x—m=0

T=(x1)2#(X2)*=(X1+X2)°—2X41.X2
=(1-m)’=2.(-m)
=1-2m+m’+2m=m>+1

T'=2m=0—m=0 bulunur.

. f(x)=x(x+2)=x2+2x
A(x0,Y0)=A(Xo, (X0)*+2X0)
T=Xo+yo=Xo+(Xo)2+2Xo
T=(x0)*+3%o

T'=2%0+3=0 = Xo= —%

Cevre= % +2x+2r=8
2x=8-2r—mur

2
Alan=A= % +X.2r

2
A=%+(8—2r—nr).r

Tl:f'2

A=7+8r—2r2—nr2

A'=nr+8-4r-2nr

A'=8—-4r—nr=0
8—r(4+n)=0 - r =
441
16
Uzun kenar: 2r= bulunur.
+7
y

C

D,
/xx
X
X =h
Al ° B B
/—6 X 6\ X
2
X

f(x)=4— —
9

(2x+12)h
2

A=(x+6). {4 -9]

2
A'=‘I.[4—X]+(x+6).[—zxj
9 9

Alan=A=

9 9 9

2
A=g X _AX

3 3

12-x°—4x=0 — X*+4x-12=0 —> x=—6, x=2
uzunluk negatif olmayacagindan x=2 olur.

2, 4 32

h=4-2—4_-2_2% brpulunur.
9 9

9
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X y
12-3x
4

3x+t4y=12 cm—-y =

x°\V3
+y
4
x2J§+ 12-3x)?
4 4

A= X 3 +2.[12—3xj(_§j
2 4 4

X3 36-9x
2 8
4x/3-36+9x =0
X(4+/3 +9)=36
36

43 +9

Alan=A=

A=

A= 0

X = cm olmalidir.

>

=N =

B—D5 H & °C

1 G |
DEFG dikdértgeninin alani en ¢gok ABC (iggeni-
nin alaninin yarisi kadar olabilir. O halde,

&
A(ABC) | 2
-

A(DEFG)= =3 br? bulunur.

9. (0)=f(1)

—1=1+(m-1)-1->m=0
f(x)=x2+(0—1)x=1=x"-x—1

f'(x)=2x-1=0—>x= % olur.

1 AT 5
x==—-oy=fl—|=|=| ———1=—=

2 2 2 2 4
[1 —%) noktasi Rolle teoremine uyan noktadir.

10. f(x)=x(x-2)=x-2x
f(x)=3x"—4x

(
, 2)—£(0)

Px=3x-ax="2=1O) [12)=0 ve (00

2
3x°—4x= % =0

x(3x—4)=0
x=0¢ (0,2)

x=% €(0,2) oldugundan ortalama deger teoremi-

L 4
ni saglayan xq =g bulunur.
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Kavrama~11 |

1. f(x)=sinx+ 0% _4
COSs X

cosx=0—x= g+ kn dusey asimptotlar bulunur.

2, y:x2+i
X+1

x+1=0—x=—1 dlsey asimptot
y=x2 egri asimptot olur.

x—1
X—2m
2m-1
X—2m
2m-1
X—2m

3. f(x)=3x-m+

f(x)=3x-m+1+

f(x)=(3x+1-m)+

y=3x+1-m=3x+5—>1-m=5 — m=—4
x—2m=0—x=2m=2.(—4)=-8 disey asimptot

3x+1 2
4, f(x)=2x"1 4+3x

X—0

X+ 2
lim | 2 x-1 +3x | = 2% + 30 =8+1=9 bulunur.

_In(2x+10)

X214

X+4=0—>x2 = —4

In(2x+10) ifadesi 2x+10=0—»x=-5 i¢in tanimsiz-
dir.

O halde diisey asimptotu: x=—5 olur.

5. f(x)

_mx+n
X+m

x+m=0—>x=—m disey asimptot

.| mx+n i
lim [7} =m —y=m yatay asimptot
X—oo| X+M

(—=m,m) noktasI y=3x+4 dogrusu Uzerinde ise
m=3.(—m)+4 — 4m=4—m=1 bulunur.

10.

f(X) = VX2 +4x+3 +2x—1
y=\1

y =[x+2/+2x-1

+2x-1

4
X+ —
2.1

y1=X+2+2x—1=3x+1
yo=—x—2+2x—1=x-3 bulunur.

4x+3
y=3 x—4

x—4=0—x=4 dusey asimptot

4x+3
lim |3V x4 =34 _9 y=9 yatay asimptot

X—0

Kesistigi nokta (4,9) noktasi olur. Koordinatlari
toplami 4+9=13 bulunur.

f(x)=sinx.e “+mx+n—1
fx)=(mx+n—1) + 20X jse

eX
egik asimptotu y=mx+n—1 olur.
y=mx+n—1=-2x+3
mx=—2x—>m=-2 ve n-1=3—-n=4
m-+n=—-2+4=2 bulunur.

ax+5

2x-b
oldugu nokta diisey ve yatay asimptotlarinin ke-
sim noktasidir.

f(x)= fonksiyonunun grafiginin simetrik

2x—b=0—>x=9

2
. ax+5| a a
Im| ——|=—>y=—
x—w| 2X-b | 2 2

bal_(16)> 2-15b=2 ve 2-6a=12
22 2 2
a.b=12.2=24 bulunur.
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Kavrama~18 .

1. f(x)=a.(x+2).(x—1)(x-2)
x=0 i¢in y=—2 oldugundan
—-2=a.(2)(-1)(-2)

1
a=—— olur.
2

f(x)= —%(x +2)(x=1)(x—2) bulunur.

2. |.(—w,—1) araliginda f(x) artan
(-1,2) araliginda f(x) azalan
(2,+) araliginda f(x) artan
Il. x=—1 de yerel maksimum

x=2 de ise yerel minimum vardir.
lll. (—o0,p) araliginda f(x) konkavdir. (")

(p,+0) araliginda f(x) konvekstir. (U )

3. f(x)=x’—x
1. Tanim kiimesi: R
2. x=0—y=0ve y=0—>0=x(x2—1)
x=0, x=—1 ve x=1

3. f'(x)=3x2—1 =0—-x= 1 ve x=+

N

1 1
X= — X=
Vs Vs
. + _ + R
7~ ~N d
max min

4,

)= log X8
X+1
1. 258 9
X+1
x=-8  x=-1
. + - + .
R SRR
Tanim kimesi:R—[-8,—1]
2, x+8=0—x=-8
x+1=0—x=—1 de dlgey asimptot vardir.
lim log x+8 =log1=0— y =0 da yatay asimp-
X—>0 X+1
tot vardir.

3. x=0i¢in y=log8 , y=0 x tanimsizdir.

—8 —1 X

ﬂn=2,fm)qm=§:1

9(2x)=x.f(x) = g'(2x).2=1.f(x)+x.f(x)
x=1 - g'(2).2=f(1)+1.f(1)

2+1 3
'(2)=—— = — bulunur.
g'@2) > =3

AR

74 2 X
l.(—0,-4) araliginda f(x)<O oldugundan f(x)
azalandir.
(-4,2)U(2,+») arahginda f(x)>0 oldugundan
f(x) artandir.
Il. x=—4 te yerel minimum vardir.
x=2 de isaret degismediginden ekstremum nokta
degildir.
. (—o0,—1)U(2,4+0) araliginda f(x) artan oldu-
gundan f"(x)>0, konvekstir. (U )
(-1,2) arahdinda f(x) azalan
f"(x)<0, konkavdir. (M)

oldugundan
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7.

l. (—0,-3)u(1,3) arahginda f(x) artan oldugun-
dan |I. madde dogrudur.

ll. x=—3 te yerel maksimum vardir. (Artarken
azalmaya gectiginden) Dogrudur.

lll. x=3 igin f(3)=5 fonksiyonunun alabilecegi en
blylk deger oldugundan mutlak maksimum de-
geri 5 tir. Dogrudur.

V. f’(§j< f’(zj Yanlistir.
2 2

+ _
(Artan) (Azalan)

V. f 3 <f 3 Yanlistir.
2 2

+
(Artan)

x==2

— + +
Doénidm
noktasidir.

D6nlm noktasi

degildir.

Il. (—0,—2) arahginda f"(x)<0 oldugundan f(x)
konkavdir.(n)
(—2,2) U (2, +x)
f(x) konvekstir.(U )

araliginda f"(x)>0 oldugundan

10.

- + + + + + - + +
N NPt 7 7 /ﬁ\
min max

x=—2 ve x=4 noktalari ekstremum noktalaridir.

y
max max max
D.N,
D.N. WD.N. /6\ X
min \
=f(x
min y ()

f(x) fonksiyonunun 5 tane ekstremum noktasi, 4
tane de donum noktasi vardir.
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