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Sinav siiresi 75 dakika. Cevap igin ayrilan yer yetmiyorsa, sinav kagidinizdaki bos yerleri kullanabilirsiniz. Cevaplarinizi
ACIKLAMALISINIZ. Yeterince agiklanmamis cevaplar —sonug¢ dogru olsa bile— ya hi¢ puan alamayacak ya da ¢ok az puan alacak.

1. (a) (8 Puan) a =0 noktasinda f(x) = vx+ 1 + sinx fonksiyonunun lineerlestirmesini bulunuz.

Solution: We have
1
f(x) = Va+1+sinx = (x+1)"/2 +sinx = f'(x) = <2> (x+1)""2 4+ cosx

= L¢(x) = £/(0)(x—0) + £(0) = %(x—0)+1 = Lp(x) = %X-l-l

(b) (8 Puan) h(6) = 3923 fonksiyonunun —27 < 0 < 8 araligindaki mutlak maksimum/minimum degerlerlerini bulunuz. Hangi
noktalarda gerceklendiginive belirleyiniz.

Solution: Computing the derivative, we have

h(0) =363 =1 (0)=20""/3
=> a critical point at 6 = 0;
checking the endpoints : h(—27) =27, h(8) =12
absolute maximum is 27 at 6 = —27
absolute minimum is 0 at 6 =0

1 1 b)—
(c) (8 Puan) f(x) =x+ — fonksiyonu ve {2, 1} arali8 icin Ortalama Deger Teoremi sonucundaki w = f'(c) esitliginin
X —a

hangi ¢ degerleri i¢cin saglandigini bulunuz.

Solution: We have

1 1
when f(x) =x+— for nggl,
x

fQ)-ra/2) _
thenﬁ—f(c)

p.73, pr.27
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Ly(x) =
fla)+
f(a)(x—

a).
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2. (a) (10 Puan) al + % = 1 dogrusu iizerindeki orijine en yakin noktay: optimizasyon problemi olarak bulunuz.
a

Solution: Suppose P(x,y) is the point on this line that is closest to the origin. Let d = \/(x —0)24+(y—0)2=+/x2+)?
b
and>4+Y =1=y=—"x1b.
a b a

2 b : b b
We can minimize d by minimizing D = (\/x2—|—y2) =x’+ (—x—i—b) =D =2x+2 (—x—i—b) (—) =2x+
a a a

2b° 2b? b? b? b? b b?
a—zx—T.HenceD/:0$2 x—f—;x—; :Oix:;ﬁls the critical point = y = ( a+b2>+b:
2 2 2 2
b 2b b 2b
ﬁ. Thus D" =2+ — = D" ( 2a+ b2> =2 +r > 0 = the critical point is local minimum by the Second
a a a

20 A

. M ab? a*b . . .oX Yy . ..
Derivative Test, = | [ ——=, —=—— | |is the point on the line — + 5 = 1 that is closest to the origin.
a a

p-212, pr.85

T
(b) (8 Puan) f(x)=cos (Ex) + mcosx fonksiyonunun genel ters tiirevini bulunuz.

Solution: We have

T 2 . (mw .
f(x) =cos (§x) —mcosx = | F(x) = - sin (Ex) + msinx

(c) (8 Puan) f(x)=4—x*y=0,x= —2vex =2 arasinda kalan alant
esit geniglikli dort dikdortgen ile bir iist toplam yaklagimi
kullanarak tahmin ediniz.

Solution: Since f is increasing on [—2,0] and
decreasing on [0,2], we use left endpoints on [—2,0]
and right endpoints on [0, 2] to obtain lower sums and
use right endpoints on [—2,0] and left endpoints on
[0,2] to obtain upper sums.

Herea=—2andb=2andn=4andso Ax= 2—% —
n

2—(=2)

=1 and x; = —2+kAx = —2+k. Therefore
the partition is P = {xp = —2,x; = —1,xp = 0,x3 =
1,x4 = 2}. Therefore, an upper sum is

3 3

2
2(4 ) 224 ) +Z(4—xi)-(1)

k=0 k=1 k=2

(Page 253, problem 3d)
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0
3. (a) (10 Puan) / (3x% +x — 5) dx integralini hesaplayimz.
1

Solution: By the Fundamental Theorem of Calculus and properties of definite integrals, we have

/10(3x2—|—x—5)d16=—/()1(3x2+x_5)dx
e {3/01xzdx+/01xdx—/015dX] == {3 (?‘?) > (122_022) _5(1_0)]
-9

sinx

(b) (8 Puan) F(x) = /

dr
————, |x| < ®/2 ise F'(x) tiirevini hesaplayiniz.
[ bl < a2 P play

Solution: By the Fundamental Theorem of Calculus Part I, we have

d sinx - dy 1 d COSX COSX COSX  COSX
F’x:—/ ): — (sinx) = = =1
A (sin)

(sinx)2 dx \/1 _sin2  Vcos? |cosx|  cosx

2
(c) (8 Puan) f(x)= —% fonksiyonunun [0, 3] arali1 iizerindeki ortalama degerini bulunuz.

Solution: using the definition, we have

=ty oty (D)o-3 (D) Lo 4(3) 2
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4 X +2 + ! e tiirevleri Yy 2 y_ 6042 eriliyor.
L y= =— ve tiirev ==, =—F——5 V .
YT e x2—1 Y (x2—1)2 Y (x2—1)3 Y
(a) (7 Puan) Asimptotlar: bulunuz.
Solution: The graph has three asymptotes. Two are vertical, the other is horizontal. The lines x = —1 and x = 1 are
—x*42 —x*42
vertical asymptotes as lim e oo, Also since lim —» e —1, the line y = —1 is an horizontal asymptote.
okl x2—1 x—rhoo x2 —
212, pr.8s

(b) (5 Puan) Fonksiyonun arttig: ve azaldigi araliklari bulunuz. Yerel maksimum ve minimum degerleri bulunuz.

Solution: There is a critical point at x = 0, where the function has a local maximum. The function is increasing on We

2
al 5 = 0if and only if 2x = 0, that is iff x = 0 is the critical point. Note that

(x*—1)

have y/ = —

>0, on(0,1)U(1,) y is incresing
y' is
<0, on(—e,—1)U(-1,0) y is decresing

Thus, y is decreasing on (—oo,—1) U (—1,0) and increasing on (0,1) U (1,e0). Moreover, the point (0, —2) is a point of
local maximum.

p-212, pr.85

Page 4 16 Temmuz, 2019 [14:00-15:10]



Mat 113 Yaz 2019 Mat 113 ikinci Arasinav 16 Temmuz 2019

(c) (5 Puan) Grafigin asagi konkav ve yukar: konkav oldugu araliklar: bulunuz. Varsa, biikiim noktalarini yazimz.

6x% +2
Solution: We have y’ = ﬁ and so

>0, on(—eo,—1)U(1,00)
<0, on(—1,1) y is concave down

Hence f is concave up on (—eo, —1) U (1,0) and concave down on (—eo, —1). Also graph has no point of inflection.

p.212, pr.85

(d) (7 Puan) Fonksiyonun grafigini ¢iziniz. Asimptotlari, doniim ve
biikiim noktalarini belirtiniz. 7 1) o
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