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= lim

x!0

1� cos2 x

x2(1 + cos x)
= lim

x!0

sin2 x

x2

1

1 + cos x
=

1

2

19) lim
x!0

sin x

x+
p
3x

= lim
x!0

sin x
p
3x
⇣
1 + xp

3x

⌘ = lim
x!0

sin x

x| {z }
#
1

xp
3x| {z }
#
0

1

1 +
p

x

3

= 0



20) lim
x!0

arcsin x

x
arcsinx=y

= lim
y!0

y

sin y
= 1

21) lim
x!0

arctan(5x)

arctan(3x)
= lim

x!0

arctan(5x)

5x| {z }
#
1

5x

3x|{z}
#

5/3

3x

arctan(3x)| {z }
#
1

=
5

3

22) lim
x!1

2 sin(x� 1)

x2 � 1

ex
2�1 � 1

x� 1
x�1=t
= lim

t!0
2
sin t

t|{z}
#
1

et(t+2) � 1

t(t+ 2)| {z }
#
1

= 2

23) lim
x!�1

1� cos(x+ 1)

x+ 1

3(x� 1)

ex2�1 � 1
x+1=t
= lim

t!0

1� cos t

t

3(t� 2)

et(t�2) � 1

= lim
t!0

1� cos t

t2| {z }
#

1/2

3t(t� 2)

et(t�2) � 1| {z }
#
3

=
3

2

24) lim
x!0

ex � 1

log(1 + x)
= lim

x!0

ex � 1

x| {z }
#
1

x

log(1 + x)| {z }
#
1

= 1

25) lim
x!0+

(sin x)x = lim
x!0+

ex log(sinx) = 1

26) lim
x!0

sin x� 2 log(1 + x)

x+ sin x
= lim

x!0

x
⇣

sinx

x
� 2 log(1+x)

x

⌘

x
�
1 + sinx

x

� = �1

2

27) lim
x!0

sin x+ x cos x

2x+ x3
= lim

x!0

x
�
sinx

x
+ cosx

�

x(2 + x2)
= 1

28) lim
x!0

tan x+ x2 � sin x

x3 + log(1 + x)
= lim

x!0

x
�
tanx

x
+ x� sinx

x

�

x
⇣
x2 + log(1+x)

x

⌘ = 0

29) lim
x!1

ex � ep
x� 1

x�1=t
= lim

t!0

et+1 � ep
t+ 1� 1

= lim
t!0

e
tp

t+ 1� 1| {z }
#
2

et � 1

t| {z }
#
1

= 2e

lim
t!0

tp
t+ 1� 1

= lim
t!0

t(
p
t+ 1 + 1

(
p
t+ 1� 1)(

p
t+ 1 + 1)

= lim
t!0

t(
p
t+ 1 + 1)

t
= 2

30) lim
x!+1

e6x + ex + 2

e4x + 1
= lim

x!+1

e6x
�
1 + e�5x + 2

e6x

�

e4x
�
1 + 1

e4x

� = +1

31) lim
x!0

arcsin4 x+ tan3 x+ arctan2 x+ x2

sin2 x
= 2



32) lim
x!0

tan3 x

x(1� cos x)
= lim

x!0

tan3 x

x3
�
1� cosx

x2

� = 2

33) lim
x!0

arcsin xp
1� cos x

= lim
x!0

arcsin x

x

r
x2

1� cos x
=

1p
2

34) lim
x!0

cos2 x+ 2 cosx� 3

tan x log(1 + sinx)
= lim

x!0

(cos x+ 3)(cos x� 1)

tan x log(1+sinx)
sinx

sin x

x
x

= lim
x!0

(cos x+ 3)

✓
cos x� 1

x2

◆
x2

tan x x

sin x

log(1 + sinx)

x

sin x
= �2

35) lim
x!0

2x � cos x

x
= lim

x!0

2x � 1

x
+

1� cos x

x2
x = log 2

lim
x!0

2x � 1

x
= lim

x!0

ex log 2 � 1

x log 2
log 2 = log 2

36) lim
x!+1

✓
x2 + 2

x2 + 1

◆2x

= lim
x!+1

exp


2x log

✓
1 +

1

x2 + 1

◆�

= lim
x!+1

exp

"
2x

✓
1

x2 + 1

◆
log(1 + 1

x2+1)
1

x2+1

#
= 1

-

lim
x!+1

(3x+ x2) (e�2/x2 � e�3/x2
)

2

lim
x!+1

(3x+ x2) (e�2/x2 � e�3/x2
)

= lim
x!+1

✓
3

x
+ 1

◆
x2
⇣
e�2/x2 � 1 + 1� e�3/x2

⌘

= lim
x!+1

✓
3

x
+ 1

◆ 
�2

"
e�2/x2 � 1

� 2
x2

#
+ 3

"
1� e�3/x2

3
x2

#!
= 1

-

lim
x!+1

(3x2 � 2x)


log(2x3 + 3x)� log(2x3)� 2

x2

�



2

lim
x!+1

(3x2 � 2x)


log(2x3 + 3x)� log(2x3)� 2

x2

�

= lim
x!+1

✓
3� 2

x

◆
x2


log

✓
1 +

3

2x2

◆
� 2

x2

�

= lim
x!+1

✓
3� 2

x

◆" 
log
�
1 + 3

2x2

�

3
2x2

3

2
� 2

!#
= �3

2
.

-

lim
x!+1

x+ 3ex

2x+ ex
=

20 23 21/2 21

2

-

lim
x!+1

x+ 3 log x

2x+ log x
=

20 23 21/2 21

2

-

lim
x!0

ex
2 � ex

sin 2x
=

2e/2 2 � e/2 21/2 2 � 1/2

2



-

lim
x!0

e4x
2 � 1

3x sin x
=

24/3 21/12 21 20

2

-

lim
x!+1

ex + ⇡2x4

e2x + x4
=

2 +1 20 21 2⇡2

2

-

lim
x!+1

2e�x � x2 � 1

1� 2x2 + e�x
=

2 � 2 2 � 1 21/2 22

2

-

lim
x!0+

(1 + 2x2)1/x =

20 21/e2 2e3 21

2

-

lim
x!0

(1 + x)1/3 � 1

e2x � 1
=

21/12 21 21/6 21/8



2

-

lim
x!+1

✓
2x+ 1

2x+ 3

◆2x+1

=

2e2 2e�2 21 21

2 e�2

-

lim
x!+1

sin x� 2x2 + e�x

2x� x2 + 2e�x
=

2 �1 2 � 1 22 21/2

2

-

lim
x!+1

cos x� x2 + 2e�x

2x� 2x2 + e�x
=

2 �1 2 � 1 22 21/2

2

-

lim
x!0

(1 + x)1/2 � 1

e4x � 1
=

21 21/6 21/8 21/12

2



-

lim
x!+1

✓
2x+ 3

2x+ 1

◆3x+1

=

2e3 2e�3 21 21

2 e3

-

lim
x!0

sin(2x2)

1� cos(4x)
=

22/3 21 21/6 21/4

2

-

lim
x!+1

x� 2x2 + e�x

2x� x2 + 2e�x
=

2 +1 2 � 1 22 21/2

2

- f : R ! R

lim
x!+1

f(2x) = 3

2 lim
x!+1

f(x) =
3

log 2
2 lim

x!+1
f(x) = +1 2 lim

x!+1
f(x) = log2 3 2 lim

x!+1
f(x) = 3

2

f(x) =
3x

x� 1



-

lim
x!+1

✓
x2 + 3

x2 + 4

◆3x

=

2e3 2e�3 21 20

2

-

lim
x!+1

x� 2 sin x

2x+ cosx
=

2 20 2 � 2 21/2

2

-

lim
x!+1

x3 + e�x

x� 3
log

✓
1 +

1

x2

◆
=

2 +1 2 �1 20 21

2

-

lim
x!0+

x log
p
x =

2 +1 2 �1 20 21

2



- ↵ 2 R

lim
x!0+

ex � cos(2
p
x)

sin(x↵)

2↵ � 2 2↵ � 1 2↵  2 2↵  1

2 ↵  1

-

lim
x!0+

(1 + x2)1/x

20 2e 21 2 +1

2

-

lim
x!0+

(1 + sin x)1/(2x)

21/e 2e 2p
e 2e2

2
p
e

-

lim
x!+1

✓
1 +

1

x+ 1

◆2x

21 2 +1 2p
e 2e2

2 e2



- ↵ > 0

lim
x!0+

x(ex � 1) sin2 x

1� cos(x↵)

2↵  3

2
2↵  1

2
2↵  2 2↵  1

2 ↵  2

-

lim
x!+1

10x + (x+ 1)10

100x + x10

210 2 1

10
2 +1 20

2

- a 2 R

lim
x!+1

✓
x+ a

x+ 1

◆2x

=

2e3a�3 2e6a�2 2e3a�1 2e2a�2

2 e2a�2

-

lim
x!⇡/2

1 + cos(2x)

⇡ � 2x

21/2 20 22 21

2 x� ⇡/2 = t



-

lim
x!+1

log x+ e2x

2ex + x3
=

22 21

2
2 +1 20

2 +1

- a 6= 0

lim
x!0

sin(ax)

ex � 1
= lim

x!0

1� cos(ax)

x2

2a = �2 2a = 1 2a = 2 2a = �1

2 a = 2

- a b

lim
x!0

✓
a
1� cos x

2x2
+ 3bx sin

1

x

◆
= 1

lim
x!+1

✓
a
1� cos x

2x2
+ 3bx sin

1

x

◆
= 1

2a = 4, b = �1/3 2a = 6, b = 1/2 2a = 4, b = 1/3 2a = 6, b = �1/2

2 a = 4, b = 1/3

-

lim
x!0+

(1� x)1/x
2
=

2e 2 +1 20 21

2



-

lim
x!0

(e2x � 1)2 log(1� 3
p
x)p

2x sin4(
p
x)

=

2 � 4 2
p
2 2 � 6

p
2 23/4

2 �6
p
2

-

lim
x!0

p
x sin(3x2)

[1� cos(2x)] sin(2
p
x)

=

2
p
2 2 � 6

p
2 23/4 2 � 4

2

-

lim
x!0

sin(2x)
p
e2x3 � 1p

x [1� cos(2x)]
=

23/4 2 � 4 2
p
2 2 � 6

p
2

2
p
2

-

lim
x!0

p
(e2x5 � 1)

log(1� x2
p
x)

=

23/4 2 � 4 2 �
p
2 2 � 6

p
2

2 �
p
2



-

lim
x!0

x2 sin(2x)

(1� cos x) sin x
=

21 24 21/2 22

2

- a 6= 0

lim
x!0

1� ex

2x
= lim

x!0

1� cos(ax)

x sin(ax)

2a = �2 2a = 1 2a = 2 2a = �1

2 a = �1

-

lim
x!0

(ex
2 � 1) sin x

x(1� cos(2x))

24 21/2 22 21

2

- a 6= 0

lim
x!0

log(1� x)

x
= lim

x!0

1� cos(ax)

x sin(ax)

2a = �2 2a = 1 2a = 2 2a = �1

2 a = �2



lim
x!0

sin x� x

x3

lim
x!0

sin x� x

x3
= lim

x!0

sin x

x3
� 1

x2
= lim

x!0

sin x

x

1

x2
� 1

x2

ERRORE!!!
=

1

x2
� 1

x2
= 0

�1/6





- 3xe�x = 1

22 23 20 21

- log x = 2� x2

22 2 20 21

- f [0, 3]

2 c 2 [0, 3] f 0(c) = 3

2 f(0)f(3) = 0 c 2 [0, 3] f 0(c) = 0

2 f(0)f(3) = �1 f(x) = 0 [0, 3]

2 f(0)f(3) = 2 f(x) = 0 [0, 3]

- ex � 3 = arctan x

22 2 20 21

- m log x = mx

20 < m < 2 20 < m < 1 20 < m < 2/e 20 < m < 1/e



- f(x) f(0) = �2 f(1) = �1

x0 2 (0, 1)

2f(x) + 1� x = 0

2f(x)� x2 � 2 = 0

2f(x) + x+ 1 = 0

2f(x) + x2 � 2 = 0

- f(x) f(0) = 1 f(1) = 2

x0 2 (0, 1)

2f(x) + 1� x = 0

2f(x)� x2 � 2 = 0

2f(x) + x+ 1 = 0

2f(x) + x2 � 2 = 0

- f(x) = 2 log x

g(x) = x� 2

23 22 21 20

- f : [0, 1] ! R
f(0)f(1) = �2 x0 2 (0, 1) f(x0) = 0

n x0

10�6

2n = 60 2n = 5 2n = 12 2n = 20

- f(x) = log(2x)

g(x) = 3� x

23 22 21 20



- f : [�2, 2] ! R
f(�2)f(2) = �1 x0 2 (�2, 2) f(x0) = 0

n x0

10�3

2n = 60 2n = 5 2n = 12 2n = 20

- f(x) = x2 � 3x + 1 g(x) =

3x2 + x� 1

23 22 21 20

- log x = x2 + 2x

23 22 21 20

- x > 0 x sin(2x) = 20

21 220 2 2

- f : R ! R 0  f(x)  10

x 2 [0, 10]

2 x 2 [0, 10) 0  f(x) < 10

2 x 2 (0, 10] 0 < f(x)  10

2 x⇤ 2 [0, 10] f(x⇤) = x⇤

2 x 2 (0, 10) 0 < f(x) < 10

- ↵ ex = 2x + ↵

2↵ > 2� 2 log 2 2↵ > �2 2↵ < �2 log 2 2↵ < 2 + 2 log 2



- f(x) = x3 �
3x2 + x

22 2 23 21





- f g(x) = f(cos(2x)) g0(x) =

22 cos(2x)f 0(sin 2x) 22 cos(2x)f 0(cos 2x) 2�2 sin(2x)f 0(cos 2x) 22 sin(2x)f 0(sin 2x)

- f(x) = x4e2x�1 x � 0 g f

g0(e) =

21/4e 21 21/6e 2 1

2e2e+2(2 + e)

- f(x) = x1/x x > 0 f 0(1/2) =

2
p
2(1� log 2)/4 2(1� log 2)/4 21 + log 2 24

- f(x) = x2e2x�1 x � 0 g f

g0(e) =

21 2 2e

2e+ 1
21/4e 2 1

2e2e(1 + e)



- f(x) = xx x > 0 f 0(1/2) =

2(1� log 2)/
p
2 2

p
2(1 + log 2) 24(1 + log 2) 24

- f(x) = x|x|+ 2x f 0(0) =

24 22 2 20

- f(x) = (sin x)x x 2 (0, ⇡2 ) f 0(⇡/3) =

2
✓
1

2

◆⇡/3
 
log

p
3

2
+

⇡

3
p
3

!
2
 p

3

2

!⇡/3 
� log 2�

p
3

3
⇡

!

2
✓
1

2

◆⇡/3
 
� log 2�

p
3

3
⇡

!
2
 p

3

2

!⇡/3 
log

p
3

2
+

⇡

3
p
3

!

- f : R ! R g : R ! R g(x) = sin(f(x4))

g0(x) =

24 sin3(f(x)) cos(f(x)) f 0(x) 24x3 sin(f(x4))f 0(x4)

24x3 cos(f(x4))f 0(x4) 24f(x)3 cos(f(x)4) f 0(x)

- f(x) = 2x+ log x g f g0(2) =

21/5 21/2 21/3 21/4



- f(x) = 3x+sin x g f g0(3⇡) =

21/5 21/2 21/3 21/4

- f : R ! R limx!+1 f 0(x) = 2

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

2 lim
x!+1

f(x)

x
= 2

2 lim
x!+1

f(x)

x
= 0

- f : R ! R
[0, 1]

2f 0(x) [0, 1]

2f [0, 1]

2f

2f 0(x) [0, 1]

- g(x) = x3+ex g�1 g (g�1)0(1+e) =

2 1

3 + e
2 1

3 + 3e
21 23 + e

- f(x) =
p
x� x2 g(y) = cos(⇡y) (g � f)0(1) =

23
2⇡

23
2

2
2 3

2⇡



- f(x) > 0

sin(
p

f(x))

21
2(cos

p
f)f 0

2�1
2(sin

p
f)f 0

2 1
2
p
f
(cos

p
f)f 0

2� 1
2
p
f
(sin

p
f)f 0

-

8✏ > 0 9� > 0 0 < |h| < �

����
f(2 + h)� f(2)� 5h

h

���� < ✏

2 lim
x!2

f(x) = 5 2 lim
x!5

f(x) = 2 2f 0(2) = 5 2f 0(5) = 2

- f : R ! R x = 0 x = 1

x = 2

2f(x)

2f 0(x)

2f(x)

2f 0(x)

- f : R ! R f(x) > 0 f

2limx!+1 f(x) = +1
2 1

f(x)

2f 0(x) > 0 x 2 R
2f 0(x)

- y = 2x3+x�1

(1, 2)

2y = 10x� 7 2y = 7x� 7 2y = 7x� 5 2y = 7x� 4



- g(x) = x� 2x3 g�1 g

g�1 (g(1), 1)

2 � 1/9 2 � 1/3 2 � 1/5 2 � 1/7

- f : R ! R

2 f f 0(x0) = f 00(x0) = 0 x0

2 x f(x) > 0 limx!�1 f(x) = limx!+1 f(x) = 0 f R
2 f x0 f f 00(x0) < 0

2 f f 00(x0) < 0 x0

- f(x) =
p
x2 + 1(x+ sin(⇡x)) f 0(1) =

2 � ⇡

2
23 + 2⇡p

2
23� 2⇡p

2
212� 4⇡

- g(x) = | tan(1 + x)| g(x) x = 2

2= �( 1
cos 3)

2

2= log | sin 3|
2= sin 3

cos 3

2

- f : R ! R g(x) := f(cos x)

g00(x) =

2� cos(x)f 0(cos x)� sin(x)f 00(cos x)

2� cos(x)f 0(cos x)

2� cos(x)f 0(cos(x)) + sin2(x)f 00(cos x)

2sin2(x)f 00(cos x)



- f(x) = x2 + 3x g(x) = x3 � 2x (f � g)0(1) =

210 2230 21 25

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

arctan(f(x2)) x = 1

24/17 22/17 22/5 21/5

- f = xex g f

g (e, 1)

2y = 2e(x� e) + 1 2y =
1

2e
(x� 1) + e 2y =

1

2e
(x� e) + 1 2y =

e

2
(x� e) + 1

- f(t) = sin ⇡t + t2 t 2 R
f x = 1

2y = (2� ⇡)x+ 1 2y = ⇡(x� 1) + 1 2y = ⇡x+ ⇡ � 1 2y = (2� ⇡)x+ ⇡ � 1

- f : R ! R f(x) = x + ex f�1

f f�1 (1, 0)

2y =
1

1 + e
(x� 1) 2y =

1

1 + e
x 2y =

1

2
(x� 1) 2y =

1

2
x



- f : R ! R f(t) = et
3

g f

g x = e

2y = x/3 + 1 2y = x/3 + e 2y = x/3e+ 2/3 2y = x/3e+ 1

- f : R ! R f(t) = e�t
2
+ t g

f g x = 1 + e�1

2t =
1

1� 2e�1
(x� 1� e�1) + 1 2t = (1� 2e�1)(x� 1� e�1)

2t =
1

1� 2e�1
(x� 1� e�1) 2t = (1� 2e�1)x+ 1

- f(x) = log(1+

x2) x = 2

2y = 1/5t+ 2/5 + log 5

2y = �1/5t+ 2/5 + log 5

2y = 4/5t� 8/5 + log 5

2y = �4/5t� 8/5 + log 5

- y = 5x

x = 1

2y = 5x� log 5

2y = 5(x log 5� log 5 + 1)

2y = 5(x log 5 + 1)

2y = 5

✓
1

log 5
x� 1

log 5
+ 1

◆



- f(t) = t2 g(s) = es

f � g s0 = 1

2y = 2ex� e2

2y = 2e2x� e

2y = 2ex� e

2y = 2e2x� e2

- y = x cos(x2)
p
⇡

2y = �x

2y = �x+ 2
p
⇡

2y = �2⇡x+ 2⇡
p
⇡

2y = �2⇡x� 2⇡
p
⇡

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

f�1 (1 + log 2, 1)

2y =
2

5
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- f(x) =
p
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p
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2y = � 1
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p
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2
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- f(x) = �ex
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e
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2y = 2ex� e
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2x+ 1
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(2, f�1(2))
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(5, f�1(5))

2y = (x+ 1)/6

2y = (x+ 2)/7

2y = (x� 1)/4

2y = x/5



- y = 2x4 � 2x3 + 3
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2↵ = �1, � = 2 2↵ = 4, � = �4 2↵ = 4, � = 2 2↵ = �2, � = �4
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- ↵ 2 R

f(x) =

8
<

:
sin(↵x)/x x < 0

(x+ 1)/(x+ 2) x � 0

x0 = 0
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- f : R ! R f(t) =
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f↵(x) = 1 + x2 +
↵2

1 + x2

↵

[�1, 1]
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- h(x) = x3 � 3x + 5 h
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2min = e�1,max = 1 2min = �1,max = 0 2min = e�9,max = 1 2min = e�9,max = e�1
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2 �
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f(x) =
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f(x) =

8
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x �1
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f : R ! R
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f
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- f(x) =
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x
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- g : R ! R g(0) = 0 g0(0) = 1
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1
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- f(x)

f(0) = 0 f 0(0) = 1 f 00(0) = 2
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p
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↵ �

ko(x↵) = o(x↵), k 2 R
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o(x↵) + o(x↵) = o(x↵)

f = o(x↵) g = o(x↵)

lim
x!0

f(x)

x↵
= 0 lim

x!0

g(x)

x↵
= 0

f + g = o(x↵)

lim
x!0

f(x) + g(x)

x↵
= lim

x!0

f(x)

x↵
+

g(x)

x↵
= 0.



o(x↵) + o(x↵+�) = o(x↵)
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✓
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x sin x2 dx =

(a)0 (b)
sin

p
⇡

2
(c)1 (d)

� cos
p
⇡ + 1

2



- Z 2

0

x e2x dx =

(a)3(e4 + e�2)/4 (b)3(e4 � 1)/4 (c)(3e4 + 1)/4 (d)(3e4 � e2)/4

- Z 4

1

f(2x) dx =

(a)2

Z 8

2

f(x) dx (b)2

Z 2

1/2

f(x) dx (c)
1

2

Z 8

2

f(x) dx (d)

Z 4

1

f(x) dx

-

Z
⇡/3

⇡/4

3 sin x� 2

(sin x� 1) tan x
dx

-

Z
⇡/4

0

(2 cosx� 3) tan x

cos x+ 1
dx

-

Z
⇡/2

⇡/6

sin x� 1

(2 sin x+ 1) tan x
dx

-

Z 16

1

1

x3/4 + 4x1/2 + 3x1/4
dx



- f : R ! R
R 2

1 f(x2) dx =

(a)

Z 4

1

2tf(t) dt (b)

Z 4

1

1

2
p
t
f(t) dt (c)

Z 2

1

1

2
p
t
f(t) dt (d)

Z 2

1

2tf(t) dt

- f(x) = ↵x2+2x g(x) = �

(x+3)2

↵ �
R 1

0 f(x) dx =
R 1

0 g(x) dx f(0) = g(0)

(a)↵ = �3, � = 0 (b)↵ = 0, � = 3 (c)↵ = 2/3, � = 0 (d)↵ = 0, � = 2/3

- f : R ! R
R 1

0 x f(1 + x2) dx =

(a)

Z 2

0

f(t) dt (b)
1

2

Z 2

1

f(t) dt (c)
1

4

Z 2

0

f(t) dt (d)2

Z 2

1

f(t) dt

-

Z 2

1

ex + 2e3x

e2x � 1
dx

- f(x)

f(⇡/2) = 0 Z
⇡/2

0

f(x) cos(3x) dx =

(a)3

Z
⇡/2

0

f(x) sin(3x) dx (b)
1

3

Z
⇡/2

0

f 0(x) cos(3x) dx

(c)� 1

3

Z
⇡/2

0

f 0(x) sin(3x) dx (d)� 3

Z
⇡/2

0

f(x) cos(3x) dx



- f(x)

f(0) = 0
R 1

0 f 0(2x) cos(⇡2x) dx =

(a)� ⇡

2

Z 1

0

f(2x) sin(
⇡

2
x) dx (b)

⇡

2

Z 1

0

f(2x) sin(
⇡

2
x) dx

(c)
⇡

4

Z 1

0

f(2x) sin(
⇡

2
x) dx (d)⇡

Z 1

0

f(2x) sin(
⇡

2
x) dx

- a b

f(x) = b� 2ax g(x) = 2a� bx3 � 1 f(0) = g(0)
R 1

0 f(x) dx =
R 1

0 g(x) dx

(a)a = �3/4, b = �1/2 (b)a = 2/3, b = �1/6 (c)a = �1/2, b = �2 (d)a = �1/2, b = 3/4

- f(x) 2  f 00(x)  3 x 2 [0, 1]

P1(x) f(x) x0 = 0

(a)
1

6

Z 1

0

[f(x)� P1(x)] dx  1

3
(b)

1

2

Z 1

0

[f(x)� P1(x)] dx  2

3

(c)
1

12

Z 1

0

[f(x)� P1(x)] dx  1

6
(d)

1

3

Z 1

0

[f(x)� P1(x)] dx  1

2

- Z 1

0

x(x2 + 3) ex
2+2 dx =

(a)
1

4

Z 3

1

(t+1) et dt (b)
1

8

Z 3

1

(t+1) et dt (c)� 1

2

Z 3

2

(t+1) et dt (d)
1

2

Z 3

2

(t+1) et dt



-

Z 6

2

x+ 4p
x+ 3

log(
p
x+ 3) dx

- f : R ! R f(0) = 0

Z 1

0

(1� x) f(2x) dx =

(a)� 1

2

Z 1

0

(1� x)2 f 0(2x) dx (b)
1

2

Z 1

0

(1� x)2 f 0(2x) dx

(c)

Z 1

0

(1� x)2 f 0(2x) dx (d)�
Z 1

0

(1� x)2 f 0(2x) dx

-

Z
⇡/4

0

cos x+ 2

cos x� 2
tan x dx

- f : R ! R f(1) = 0

Z 2

0

f(2x+ 1) ex dx =

(a)f(5)e2 �
Z 2

0

exf 0(2x+ 1) dx (b)f(5)e2 � 2

Z 2

0

exf(2x+ 1) dx

(c)f(5)e2 � 2

Z 2

0

exf 0(2x+ 1) dx (d)f(2x+ 1)ex �
Z 2

0

exf 0(2x+ 1) dx



-

Z 3

1

p
x+ 1

x+ 1
dx

- Z 1

0

xf(2x2 + 3) dx =

(a)
1

4

Z 5

3

f(t)

r
t� 3

2
dt (b)4

Z 5

3

f(t)

r
t� 3

2
(c)

1

4

Z 5

3

(t) dt (d)4

Z 1

0

f(t+ 3) dt

- Z
⇡/4

0

f(cos x) tan x dx =

(a)

Z 1

p
2/2

f(t)

t
dt (b)

Z p
2/2

1

f(t)

t
dt (c)

Z
⇡/4

0

f(t) t dt (d)

Z p
2/2

1

t f(t) dt

- Z
⇡/4

0

f(x) cos(2x) dx =

(a)2

"
f
⇣⇡
4

⌘
�
Z

⇡/4

0

f 0(x) sin(2x) dx

#

(b)2

"
f
⇣⇡
4

⌘
� f(0)�

Z
⇡/4

0

f 0(x) sin(2x) dx

#

(c)
1

2

"
f
⇣⇡
4

⌘
� f(0)�

Z
⇡/4

0

f 0(x) sin(2x) dx

#

(d)
1

2

"
f
⇣⇡
4

⌘
�
Z

⇡/4

0

f 0(x) sin(2x) dx

#



-

Z 2

1

x3 + 2

x2 + 2x
dx

-

Z 0

�1

2x3 � 1

x2 � 3x+ 2
dx

-

Z 3

2

3� x3

x2 + 2x� 3
dx

-

Z 2

1

4 + x3

x2 + 3x
dx

-

Z 1

0

x3 � 3

x2 � 2x� 3
dx

-

Z 3

2

3x3 + 1

x2 + x� 2
dx



-

f(t) =

8
>><

>>:

et

t2 + 1
t  0

1

t+ 1
t > 0.

F (x) = �x

2
+

Z
x

0

f(t) dt x 2 R.

F

- f : (0, 1] ! R limx!0+ f(x) = +1

8 " > 0, 9� > 0 0 < x < �

����
Z 1

x

f(t) dt� 5

���� <

"

(a) lim
x!1�

Z 1

x

f(t) dt = 5 (b) lim
x!0+

Z
x

0

f(t) dt = 5 (c)

Z 1

0

f(t) dt = 5 (a) lim
x!0+

f(x) dt = 5

- f : R ! R

(a)

Z 4

0

f(x) dx > 2 x0 2 [0, 4] f(x0) > 1

(b)

Z 2

0

f(x) dx > 4 x0 2 [0, 4] f(x0) > 1

(c)

Z +1

�1
f(x) dx = +1

(d)

Z 1

0

f(x) dx < 0 f(x) < 100 x 2 [0, 1]



- a 2 R

g(a) :=

Z
a

�1
(x+ a)2 ex dx e h(a) :=

����
Z

a

�1
(x+ a)2 ex dx

���� .

g(a) g(a) a 2 R
h(a) h(a) a 2 R

- Z +1

1

1

x(x+ 2)
dx.

- Z +1

2

1

t(t� 1)
dt =

(a) log(1/2) (b) +1 (c) log(3/2) (d) log 2

- ↵ 2 R
Z 1

�1

sin t2

t↵
dt

(a)↵ > 0 (b)↵ < 0 (c)↵ < 3 (d)↵ < 4

- Z +1

0

t e�2t dt =

(a)1/4 (b)1/4e2 (c)1/2 (d)1/2e2

- Z 0

�1

ex

1 + e2x
dx



- E ⇢ R x
Z

x

0

1
3
p
1� t(1 + t2)

dt,

F : E ! R

F (x) :=
x

2
+

Z
x

0

1
3
p
1� t(1 + t2)

dt

- Z +1

0

t e�t dt =

(a)2e (b)2/e (c) +1 (d)1

-

Z +1

0

e↵t

1 + t2
dt

↵ 2 R

- ↵ 2 R
Z +1

0

e�t

t2↵
dt

(a)↵ < 2 (b)↵ < 1/2 (c)0 < ↵ < 2 (d)0 < ↵ < 1/2



-

lim
x!+1

1

x2

Z
x

1

✓
t+

1

t

◆
dt =

(a)1/2 (b)2 (c)1 (d) +1

- D x 2 R
Z

x

1

log |t� 3|
1 + t2

dt

D F : D ! R

F (x) =

Z
x

1

log |t� 3|
1 + t2

dt.

- ↵ 2 R
Z 1

0

sin t

t↵
dt

(a)↵ < 2 (b)↵ > 2 (c)↵ < 1 (d)↵ > 1

- D x 2 R
Z

x

1

e�t

3
p
2t+ sin t

dt

D F :

D ! R
F (x) =

Z
x

1

e�t

3
p
2t+ sin t

dt.



- ↵ 2 R
Z +1

0

e↵t

t↵
dt

(a)↵ > 1 (b) ↵ (c)↵ < 0 (d)� 1 < ↵ < 1

-

F (x) =

Z
x

0

dtp
|t|

- F :

R ! R
F (x) =

Z
x

0

(t2 � 4) et

1� t
dt

- ↵ �

Z +1

�1

dt

|t|� (1 + t2)↵

-

Z +1

0

dt

t↵ + t2↵

(a)
1

2
< ↵ < 1 (b)↵ > 1 (c) ↵ (d)↵ <

1

2



- F :

R ! R
F (x) :=

Z
x

0

et � 8t2

1 + t4
dt

- ↵

lim
x!0+

sin(x+ 2x3)� x

x↵

↵

Z 1

0

sin(x+ 2x3)� x

x↵
dx

- F : R ! R

F (x) =

Z
x

0

t2 + sin t

t2 + 1
dt

F x ! +1

(a)y = x+1 (b)y = x+

Z +1

0

sin t� 1

t2 + 1
dt (c)y = x+

Z +1

0

sin t

t2 + 1
dt (d)y = x+

Z +1

0

t2 + sin t

t2 + 1
dt

- ↵

g(x) = sinh x� ↵x

[0,+1)

↵ �

Z +1

0

| sinh x� ↵x|� dx



- F : [0,+1) ! R

F (x) =

Z
x

0

e�4t(t2 � 9) dt.

↵ 2 R F (x) = ↵ [0,+1)

↵ [0,+1)

- f R

F (x) =

Z
x

0

f(t) dt

(a) lim
x!+1

F (x) (b)F (�1) < 0 (c)F R (d) lim
x!+1

F (x) = +1

- a > 0
Z +1

a

x�4/3 dx =

(a)3 3
p
a (b)� 3 3

p
a (c) +1 (d)

3
3
p
a

- E x 2 R
Z

x

1

e�t � 1p
t3 + 1

dt

F : E ! R

F (x) =

Z
x

1

e�t � 1p
t3 + 1

dt



- Z +1

�1

|x|
4x2 + 1

dx =

(a)
⇡

8
(b)1 (c)0 (d) +1

- a 2 R
Z 1

0

ex � 1

(sin x)↵
dx

Z
⇡

0

ex � 1

(sin x)↵

- E ↵

Z +1

1

t↵ arctan t dt

(a)E = (�2,1) (b)E = (�1, 3) (c)E = (�1,�1) (d)E = (�1,1)

- f(x) = 1
x

R
x

0
sin t

t
dt f x = 0

- I =
R 1

0
sin t

t↵
dt ↵ 2 R I = +1

(a)↵ � �1 (b)↵ < �1 (c)↵ < 2 (d)↵ � 2



-

F (x) :=

Z
x

0

|t| dt

x = 0

- Z +1

�1

dt

t2 + 1
=

(a)⇡ (b)⇡/2 (c) +1 (d)0

-

Z +1

0

dx

x2 + 3x+ 2

- f : R ! R

f(x) = (x2 � 3x+ 2) e�|x|

R +1
�1 f(x) dx

- ↵ 2 R
Z

⇡/2

0

sin x

x↵
dx

(a)↵ > 0 (b) ↵ = 0 (c)↵ > 1 (d)↵ < 2



- a � 0

Z 1

0

dxp
x+ ax2

(a) a > 0 (b) a � 0 (c) a � 0 (d) a = 0.

- ↵ > 0

Z +1

0

e2x + 1

x+ e↵x
dx

(a)0 < ↵ < 2 (b)↵ > 2 (c)0 < ↵ < 1 (d)↵ > 1

-

Z +1

4

x��1

2x2 � 3x+ 1
dx

�

� = 1

-

I =

Z 1

1

1

x4 + x+ 1
dx.

(a)I >
1

3
(b)I = +1 (c)I =

1

3
(d)I <

1

3



- ↵ > 0

Z 1

0

x� log(1 + x)

x↵ (ex � 1)

(a)3 < ↵ < 4 (b)0 < ↵ < 1 (c)1 < ↵ < 2 (d)2 < ↵ < 3

-

Z +1

4

(x+ 1)3/2

(x↵ + 1)5/2 (x� 3)
dx.

↵

↵ = 1

- f(x) =
R

x

0
2

3t4�2 dt f(x)

- g(x) : R ! R g(x) � 0 x 2 R
limx!+1

p
x g(x) = 1

R +1
1 g(x) dx  1R +1
1 g(x) dx

g(x) = 1 x > 0

(d)
P1

n=1 g(n)

- ↵ > 0

Z 1

0

sin2(2x)

x↵(2 + x)
dx

(a)1 < ↵ < 3/2 (b)2 < ↵ < 3 (c)3 < ↵ < 4 (d)
1

2
< ↵ < 1



- f(x) =
R

x

0
e
t

2t2+1 dt f(x) x

- ↵ > 0

Z 1

0

x2 ex

1� cos(x↵)

(a)1 < ↵ < 2 (b)
1

2
< ↵ < 1 (c)2 < ↵ < 3 (d)1 < ↵ <

3

2

- ↵ > 0

Z 1

0

ex
2 � 1

2x2↵ + x3↵

(a)
1

2
< ↵ < 1 (b)2 < ↵ < 3 (c)1 < ↵ < 2 (d)1 < ↵ <

3

2

- f(x) =
R
x

0
e
t

t�1 dt x = 0

- ↵ > 0

Z 1

1

1� e1/x

x↵

(a)↵ > 1 (b)↵ > 2 (c)↵ > �1 (d)↵ > 0



- ↵ > 0

Z 2

0

x↵ + 2x3

sin2 x

(a)↵ > 3 (b)↵ > 4 (c)↵ > 1 (d)↵ > 2

- f : [0,+1) ! R f(x) > 0

x 2 [0,+1) limx!+1 f(x) = 0

f [0,+1)

f [0,+1)
P1

n=0 f(n)R1
0 f(x) dx

- ↵ > 0

Z 3

2

log(x� 1)

(x� 2)↵

(a)↵ > 1 (b)↵ > 0 (c)↵ < 1 (d)↵ < 2

- ↵ > 0

Z +1

1

x sin(1/x)

(x+ 1)↵

(a)↵ > 1 (b) (c)↵ < 1 (d)↵ > 2



- f : R ! R
limx!+1 f(x) = 0

R +1
0 f(x) dxR +1
0 f 0(x) dxR +1
0 f(x) dx = �f(0)R +1
0 f 0(x) dx = �f(0)

- ↵ > 0

Z +1

1

2x

x↵

(a)0 < ↵ < 2 (b) (c)↵ > 0 (d)0 < ↵ < 1

- E ↵

Z +1

1

1 + e�t

t2↵
dt

(a)E = (1/2,1) (b)E = (�1, 1/2) (c)E = ; (d)E = (�1,1)

-

f(x) =
1

x

Z
x

0

|t| dt.

f x = 0



- f : R ! R

f(x) = (x2 � 3x+ 2) e�2x

R +1
2 f(x) dx

- ↵ > 0

Z 1

0

x2

(e2x � 1) (1� cos x)↵

(a)1 < ↵ < 2 (b)
1

2
< ↵ <

3

2
(c)

1

2
< ↵ < 1 (d)

3

2
< ↵ <

5

2

- ↵ > 0

Z 1

0

x↵ sin
p
x

2x2 + x3

(a)1 < ↵ < 2 (b)
1

2
< ↵ <

3

2
(c)0 < ↵ < 1 (d)

3

2
< ↵ <

5

2

- ↵ > 0

Z 1

1

e1/x
2 � 1

(x↵ + 1)x
dx

(a)↵ > �6 (b)↵ > �1

2
(c)↵ > �2 (d)↵ > �4



-

h(x) =

Z 1

x/2

cos t

t
dt.

h0(⇡) =

(a)⇡/2 (b)�
p
2/⇡ (c)1 (d)0

-

h(x) =

Z 1

x/2

sin(⇡t/2)

t
dt.

h0(1) =

(a)2 (b)2/⇡ (c)1 (d)0

- f(x) =

Z
x
2

2x

sin t2 dt f 0(x) =

(a)2x sin x4�2 sin(2x)2 (b)x2 cos x4�2x cos(2x)2 (c) cosx4�cos(2x)2 (d) sin x4�sin(2x)2

-

g(x) =

Z
x

0

cos(2t)� tp
2t2 + 1

dt

x0 = 0

(a)x� x2 (b)x+ x2 (c)x+
x2

2
(d)x� x2

2

- x > 0 f(x) =

Z
x
2+2

3

1

t2 � 2t
dt f 0(x) =

(a)
2

x3 + 3x
(b)

2

x3 + 2x
(c)

2

x3 + x
(d)

2

x3 + 4x



- f

f(x) =

Z
x

0

sin t

t
dt

lim
x!0

f(x)� x

f(3x)� 3f(x)

-

(a)

Z cosx

sinx

p
1� t2 dt (b)

Z
x
2

2x

et

t
dt (c)

Z
x
2

x

p
t et dt

-

(a)

Z 1+x

1

log t

t
dt (b) sin

✓Z
x

0

e�t
2
dt

◆

- f

f(x) =

Z
x

0

e�t
2
dt;

f(x) = 1 � x R

-

lim
x!0

R
x

0 (sin
2 t+ e�t

2
) dt� x

(sin2 x� x2)x



- g : [a, b] ! R g(a) = �1 g(b) = 1 g0(x) > 0

x 2 [a, b]

(a)

Z
b

a

g(x) dx > 0 (b)

Z
b

a

g(x) dx = 0

(c)g [a, b] (d)g(x) = 2 [a, b]

-
R

b

a
g(x) dx > 0

(a)9x0 2 [a, b] g(x0) > 0 (b)g [a, b]

(c)g(x) � 0 [a, b] (d)g(x) > 0 [a, b].

- f : R ! R ⇡

(a)8 a, b 2 R
Z

b+2⇡

a+2⇡

f(x) dx =

Z
b

a

f(x) dx (b)8 a, b 2 R
Z 2b

2a

f(x) dx = 2

Z
b

a

f(x) dx

(c)8 a 2 R
Z

a+2⇡

a�2⇡

f(x) dx = 0 (d)

Z
⇡

�⇡

f(x) dx = 0



- f : R ! R

(a) F (x) =

Z
x

0

f(t) dt

(b) F (x) =

Z
�0xf(t) dt

(c) lim
x!+1

f(x)

(d) f

- f : R ! R f(x) = �f(�x)

(a)

Z 1

�1

f(x) dx = 2

Z 1

0

f 2(x) dx (b)

Z 1

0

f(x) dx = 0

(c)

Z 1

�1

f(x) dx = 0 (d)

Z 1

�1

f(x) dx = 2

Z 1

0

f(x) dx

- f : R ! R
R 2

�1 f(x) dx = 6

x0 2 R
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2
min g(x)

- f(x) : [a, b] ! R
Z

b

a

f(x) dx > (b �

a) f(a)

(a)

Z
b

a

f(x) dx < (b� a) f(b) (b)f(x)
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t A(t) > B(t) A(t) < B(t)
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y(t) = c1 e
t + c2 e

�3t,

c1, c2 2 R

0 = y(0) = c1 + c2
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y(t) = c1 e
2t sin(2t) + c2 e

2t cos(2t).

y(t) = Ae�2t

A = 1/20

y(t) = c1 e
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15
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4y0 + 13y = 4x.
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2y00 + 3y0 + 4y = 0.
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