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(b) f(x) = Inx ,
[T , 2] 8/8/25

f(x) = +

MUT : #fa) =+

=>

Hun=
=o
=
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8/8/25
(b) X (1 +2 , 0

f(x)=x - (1 +z)

A+ <= 0 , f(0)
=To - (1 + 0) = 0

+ '(k)= x) -t

= ( - 1)
For >0, 1.

=> f'(x) < 0 for
O

= f is decreasing for
<70

= f(x)< + (0)

· - ( +z)<ON<It
for 10 . I



a) f(a) = 0 , f(b)
= 0

,
f(c) = 0

.

8/8/25

If a < b > C ,
then according to MVT

,

#-f() = +(9) for some <9.

f(b) = f(a)= 0
=7(q) = 0

Similarly , #(D) = + (2) for some 92 ,
b 192.

And f'(42) = 0

Let g = + ,
sol(q)= 9(9)

and +' (2)
= g(42)

.

Since 9 . <D(92 ,

then 9 .
%2.

=>-( =
g(p) for

some p ,
a

9 (2) = g(q)
=0 =3 g'(p)

= 0

9'(p) = f "(p)
.

And since
a (9 ,
<P79C ,

: There is
a point p = [a , c) ,

where f"(p) = 0 .

I



4) + (x) = (x)- a)(x - b)(x
- c)

= (22ax- bx+ab)(x
- c)

f(x) = (2x-a -b)(x
- 2) + (2ax

-bx+ab)(1)

= 2x[ax - bx -2xx+
ac + bc

+x= ax-bi+
ab

ab + bc+ac
= 32-2ax-2bx-2(x

+

f"(x) = 6x -2(a + b+ 2)

f(q) = 39-2(a
+ b+ca , + ab +

b +a

+'(12) = 3922 ...

f"(p) = bp - 2(a+b
+c)

= ) 6p = 2(a+b
+ c)

... p= +(a+ b+c)



8/8/25

9)
f(b) = f(a) +

+'(c) (b- a) for some, where allb.

Let a[x< 1 b .

=> + (((z)= f(x)+
+'() (xn-(1) for some

i= [C ,<2] ·

- (x2)- +(( .)
= f(x)(x(z -(,)

f' (x) > 0 for all a<K -Tb ·

=> f (()- f(() >0
for all akx<

121b

Since <- , > 0.

: + (x) is increasing .

(b) f(x) = 0

=> f(x) - f(x)
= 0 for all a<

[D
.

=> f(x(z)= +(2) in the interval [ . b) .

~ f(x) is constant .
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8/8/25
d) d(e*sinx)

=Be sin+ e
"

cos)dic

e) +5 = 1

= 1-

=>duf=dy ,

d

=> dy= zijdu
= 2(-)[)
=E+ 1)
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a) ((2x"+3x+x+ 8)dx

=
= zx5+ x +2 + 8x+ C

4) /o 9xd)
Let u = 8+ 9x .

=> du
= 9dx

= Start du

=
=+
=-



2) Let n = 8- 2x2
. is

Stz=)dn = -4xdx

#2x2d = 1n (3x+21:+

=-
=Inix+2)

+ a

=- + C
k)S x+5 b

=-z + C 25
2

=/+
9) Let n=

ex
↑

= x - 51n(+5) + C

du = ex577"dx

State da
= Six bu
=(zm
= 1 + C
5

= -e+ c
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a) (sin(5x2)di
=

- costi . + + C
=

=C
n
=CoSX

2) Scosic sinc di du= - sindx

Leth= COSX .
= f-u du 9) Ssecistance

&n=-sindie

= -+
=

=+ =fin m

2) /sec(i)di it
= 5 tanz + C

= sec+ C
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4) d) = xy

Sindy =(3d Ste by= (xdx

3 + 4
-+=+

y= &x+
y =-

y= (qx+c)



918/25

9)=y , y(1)
= 3 @e ,

y() = 0

(tdy =fixdx = (di

|n(y)=+ Je dy = (d

(4) = 24.2 E=+ C
y = =24 - (2)
= (ex e x= - x

- C

y(1) =3 =) 3 = (h - y = (n(- x- c)

c
= y = - (n(

-x- C)

e2
=> o =

- In [3 -C)

I

·
. y = 322-2 - 3 - c=2

y(3)= 3e" c=
- 3 - 1

=- 4

·: y = - In ((+ 4)

y is defined
for 4
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9/8/25

To = Te - Ce#TO
T

C = Te - To

- O

Te-T =
kt+C
->
: T = Te

- (Te- To je
+

- (kt+(1)

To-T = IC = Te-Tee+To Ekt
= ca-kt

= Th (1 - Ekt) + To e
*t

T = Te- Cent



2) As ->00 ,

T = Te(l - 0) + To (0)

= Te

d) Te = 40 ,

To = 680

T= 50

T= 40(1
-e*)+ 680eht

=> 50 = 40 -40*68

T=200 ,
t= 8

-
8k
640 10

=> 200 = 40 - 40%+ 6802

6402
%
= 200 - 40

- It = In (5)
t
=
164x8

2
-8k
- 16 =8

64
in t

In 4

- 8k= In(t) = oh tk= 14
= 8(z+ 1)
= 24



-

b)
y= x + C

0=+ *
=

#
24+ ()

4 + 44

↳


