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1. 	
 lim
n→∞

3n2 − 5n3 + 7n− 11
n3 − 2n2 + 1

��
(A) −5 (B) −2 (C) 1 (D) 3 (E) ���

2. 	
 lim
x→∞

(
√

9x2 + 2x− 3x)��

(A) 0 (B)
1
2

(C)
1
6

(D)
1
3

(E) ���

3. � f(x) = x2
√

2x− 3�� f ′(x) =

(A)
x(3x− 3)√

2x− 3
(B)

x2

√
2x− 3

(C)
x√

2x− 3
(D)

x(−x + 3)√
2x− 3

(E)
x(5x− 6)√

2x− 3

4. � f(x) = (x2 − 2x− 1)
2
3�� f ′(0) =

(A)
4
3

(B) 0 (C) −2
3

(D) −4
3

(E) −2

5. � y2 − 2xy = 16���� dy

dx


(A)
x

y − x
(B)

y

y − x
(C)

y

x− y
(D)

y

2y − x
(E)

2y

x− y

6. � f(x) =
{

x2 , x < 3
9x− 18 , x ≥ 3

���� f�x = 3

(A)���� (B)������� (C)������� (D) ���!���� (E) ��"���

7. ��� f##��$� f(x) =
x2 − 4
x− 2

, x 6= 2�� f(2) =

(A) −4 (B) −2 (C) 0 (D) 2 (E) 4

8. %�� f(x) = x4 − 2x2&'()*�+,-./01
(A)�23 [−1, 0]456& (B)� x = 0�7%	8 (C)�23 [2, 5]9: (concave up)
(D)�23 [−0.5, 0.5]+: (concave down) (E)�23 [0, 1]45;&

9. �� f(x) = x3 − 3x2 + 12�23 [−2, 4]&<%	=>?�x =

(A) 2 (B) 4 (C) 1 (D) 0 (E) −2

10. � f(x) = etan2 x�� f ′(x) =

(A) etan2 x (B) sec2 xetan2 x (C) tan2 xetan2 x−1 (D) 2 tan x sec2 xetan2 x (E) 2 tan xetan2 x
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11. � ef(x) = 1 + x2�� f ′(x) =

(A)
1

1 + x2
(B)

2x

1 + x2
(C) 2x(1 + x2) (D) 2x e1+x2

(E) 2x ln(1 + x2)

12. � y = 2, x = −3�@4�� f(x) =
ax + b

x + c
'(&ABCDEFGHCDE��a + c =

(A) −5 (B) −1 (C) 0 (D) 1 (E) 5

13. IJKLE y =
1
2
x27MNOPQ&MERKHE2x− 4y = 3BST1

(A) (
1
2
,−1

2
) (B) (

1
2
,
1
8
) (C) (1,−1

4
) (D) (1,

1
2
) (E) (2, 2)

14. KLE y = x(1− 2x)37MN (1,−1)&HEUVW
(A) y = −7x + 6 (B) y = −6x + 5 (C) y = −2x + 1 (D) y = 2x− 3 (E) y = 7x− 8

15. �x2 + y2 = 25���Q (4, 3)��� d2y

dx2
��

(A) −25
27

(B) − 7
27

(C)
7
27

(D)
3
4

(E)
25
27

16. XYWf(x)Z�7%	=� (−2, 4)�7%	8� (1, 1)�7%	=� (5, 7)�[\��]^_`Qa
IJXYW f(x)�Xbc1
(A)Pd (B)ed (C)fd (D)gd (E)hd

17. � f(x) = 1 + x
2
3�IJ+,-./01

(A) f4##��&�� (B) f� x = 0i�	8 (C)%j�& x�]�� f ′(x)k��
(D)%j�&x > 0�]lm�� f ′′(x)k4n& (E) f�23 (0,∞)456&

18. ��� f�op23 [−2, 2]4��&aqr f(−2) = 1$ f(2) = −1�stu3��vwx
(A) f(0) = 0

(B)yb�z{|}N−2~2�3&� c�� f ′(c) =
1
7

(C)%j�}N−2~ 2�3&�x��−1 ≤ f(x) ≤ 1

(D)yb�z{|}N−1~ 1�3&� c�� f(c) =
1
2

(E)yb�z{|}N−2~ 2�3&� c�� f(c) = 0

19. ����x���?��r� f(x) = 300x
1
2 �a����� 40500���I��������?

�Xb�&�r�1
(A) 60000 (B) 60250 (C) 60375 (D) 60425 (E) 60374

20. +,-.�� f(x) = sin x cos x&����1

I. F (x) =
sin2 x

2
II. G(x) =

cos2 x

2
III. H(x) =

− cos(2x)
4

(A)�� I (B)�� II (C)�� III (D)�� IK III (E)�� IIK III
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21. +,OPd������N
∫ π

0

sin x dx1

(A)
∫ π

2

−π
2

cos x dx (B)
∫ π

0

cos x dx (C)
∫ 0

−π

sin x dx (D)
∫ π

2

−π
2

sin x dx (E)
∫ 2π

π

sinx dx

22. �
∫ b

a

f(x) dx = 7 and
∫ b

a

g(x) dx = −11�+,-.�1

I. f(x) > g(x) for a ≤ x ≤ b II.
∫ b

a

(f(x) + g(x)) dx = −4 III.
∫ b

a

(f(x)g(x)) dx = −77

(A)�� I (B)�� II (C)�� III (D)�� IIK III (E) I, II~ III

23. � f(x) =
{

x � x ≤ 1
1
x � x > 1,

�
∫ e

0

f(x) dx =

(A) 0 (B)
3
2

(C) 2 (D) e (E) e +
1
2

24. � f : [a, b] → RP�������� c��a < c < b$
∫ b

a
f(x) dx =

(A)
f(c)
b− a

(B)
f(b)− f(a)

b− a
(C) f(b)− f(a) (D) f ′(c)(b− a) (E) f(c)(b− a)

25. �
∫ b

a

f(x) dx = a + 2b��
∫ b

a

(f(x) + 5) dx =

(A) a + 2b + 5 (B) 5b− 5a (C) 7b− 4a (D) 7b− 5a (E) 7b− 6a

��������


1. ��� f�� f(x) =
ax + b

x2 − c
$��+,���

• �� f&'(%�N y-�
• lim

x→2+
f(x) = +∞

• f ′(1) = −2

(a) �a, b~ c��
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(b)  ¡�� f'(&j�GH~ABC¢E

2. £¤�� f(x) =
ln x

x
�'(a

(a) ¥Pm�� ,¥lm�� ,

(b) _`Q ,�LQ ,

(c) 5;23 ,5623 ,

(d) 9:23 ,+:23 ,

(e) ABC¢E ,GHC¢E ,

(f) '(
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