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1. The graph of the function f(x) = 1+x
x4+x3+4x2+4x has

three vertical and one horizontal asymptote(a)

four vertical and one horizontal asymptote(b)

one vertical and one horizontal asymptote(c)

one vertical and no horizontal asymptotes(d)

three vertical and no horizontal asymptotes(e)

2. lim
x→1

2

−

x + 3

1− 3x + 2x2 =

−5

6
(a)

±∞(b)

−∞(c)

5

6
(d)

∞(e)
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3. If the ε−δ definition of limit is used to prove that lim
x→ 1

4

(5− 3x) =
17

4
,

then the largest possible value of δ in terms of ε is

ε

2
(a)

ε

3
(b)

3ε

4
(c)

ε

4
(d)

2ε

3
(e)

4. The y-intercept of the tangent line to the curve f(x) =
√

x

at x = 4 is

(
0,−1

2

)
(a)

(
0,−1

4

)
(b)

(0, 2)(c)

(0, 1)(d)

(0, 4)(e)
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5. lim
x→15

x− 15

4−√x + 1
=

∞(a)

−8(b)

0(c)

−∞(d)

1(e)

6. The position of a particle is given by the equation of motion
s = f(t) = t

t+1 where t is measured in seconds and s in
meters. Then the average velocity vav in the time interval
[2, 2 + h] and the velocity v at t = 2 are given by

vav =
1

18 + 3h
m/sec, v =

1

18
m/sec(a)

vav =
2

18 + h
m/sec, v =

1

9
m/sec(b)

vav =
1

9 + 5h
m/sec, v =

1

9
m/sec(c)

vav =
4 + h

6 + h
m/sec, v =

2

3
m/sec(d)

vav =
1

9 + 3h
m/sec, v =

1

9
m/sec(e)
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7. For the function f whose graph is shown, which one of the
following statements is true?

lim
x→−3

f(x) = 2(a)

lim
x→−2

f(x) = 3(b)

lim
x→−2−

f(x) = 1(c)

lim
x→−3

f(x) = ∞(d)

lim
x→2+

f(x) = 2(e)

8. The function f(x) =





x if x ≤ 1
mx + n if 1 < x ≤ 2
x + 2 if x > 2

is continuous for m = 1 and n = 0(a)

is continuous for m = 0 and n = 1(b)

is continuous for all values of m and n(c)

is continuous for m = 3 and n = −2(d)

is discontinuous for all values of m and n(e)
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9. lim
x→0

(
2

x
√

4 + x
− 1

x

)
=

0(a)

−5

8
(b)

∞(c)

−∞(d)

−1

8
(e)

10. Which one of the following statements is true for lim
x→−∞ f(x)

and lim
x→∞ f(x) when f(x) =

√
9x2+1
5−2x ?

lim
x→−∞ f(x) = lim

x→∞ f(x) =
3

2
(a)

lim
x→−∞ f(x) = lim

x→∞ f(x) = 0(b)

lim
x→−∞ f(x) =

3

2
and lim

x→∞ f(x) = −3

2
(c)

lim
x→−∞ f(x) = −3

2
and lim

x→∞ f(x) =
3

2
(d)

lim
x→−∞ f(x) = lim

x→∞ f(x) = −3

2
(e)
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11. If lim
x→0

√
mx + n− 2

x
= 1, then m + n =

7(a)

8(b)

9(c)

0(d)

10(e)

12. Which one of the following statements is true?

If lim
x→2−

f(x) = lim
x→2+

f(x) = 5, then f(2) = 5.(a)

If lim
x→2−

f(x) = 3 and lim
x→2+

f(x) = 4, then either f(2) = 3 or f(2) = 4.(b)

If lim
x→2

f(x) = ∞, then f is undefined at x = 2.(c)

If lim
x→2

f(x) = 5, then f(2) = 5.(d)

If lim
x→2−

f(x) = −∞ and f(2) = 3 then y = 2 is vertical asymptote to f(x)(e)
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13. The limit lim
x→0

x2

5
ecos( 3π

2x)

is equal to 0(a)

is equal to
3π

2
(b)

does not exist(c)

is equal to
1

5
(d)

is equal to ∞(e)

14. Which one of the following functions has a removable discontinuity
at x = 1?

f(x) =





x2−1
x−1 if x 6= 1

2 if x = 1

(a)

f(x) =
1

(x− 1)2(b)

f(x) =





1
x−1 if x 6= 1

1 if x = 1

(c)

f(x) =





x2 − 1 if x < 1
2x− 2 if x > 1

(d)

f(x) =
|x− 1|
x− 1

(e)
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15. If f(x) = [x] + [−x], where [y] is the greatest integer less
than or equal to y, then the lim

x→3
f(x)

does not exist because lim
x→3

f(x) 6= f(3)(a)

exists and is equal to −2(b)

does not exist because lim
x→3

[x] and lim
x→3

[−x] do not exist(c)

exists and is equal to 0(d)

exists and is equal to −1(e)
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1. The function f(x) =





x if x ≤ 1
mx + n if 1 < x ≤ 2
x + 2 if x > 2

is continuous for m = 0 and n = 1(a)

is continuous for all values of m and n(b)

is continuous for m = 1 and n = 0(c)

is discontinuous for all values of m and n(d)

is continuous for m = 3 and n = −2(e)

2. The graph of the function f(x) = 1+x
x4+x3+4x2+4x has

one vertical and no horizontal asymptotes(a)

one vertical and one horizontal asymptote(b)

three vertical and no horizontal asymptotes(c)

four vertical and one horizontal asymptote(d)

three vertical and one horizontal asymptote(e)
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3. lim
x→1

2

−

x + 3

1− 3x + 2x2 =

5

6
(a)

∞(b)

−∞(c)

−5

6
(d)

±∞(e)

4. lim
x→0

(
2

x
√

4 + x
− 1

x

)
=

−∞(a)

−5

8
(b)

∞(c)

0(d)

−1

8
(e)



Page 3 of 8 002

5. The y-intercept of the tangent line to the curve f(x) =
√

x

at x = 4 is

(
0,−1

2

)
(a)

(0, 4)(b)

(
0,−1

4

)
(c)

(0, 2)(d)

(0, 1)(e)

6. Which one of the following statements is true for lim
x→−∞ f(x)

and lim
x→∞ f(x) when f(x) =

√
9x2+1
5−2x ?

lim
x→−∞ f(x) = lim

x→∞ f(x) = 0(a)

lim
x→−∞ f(x) =

3

2
and lim

x→∞ f(x) = −3

2
(b)

lim
x→−∞ f(x) = −3

2
and lim

x→∞ f(x) =
3

2
(c)

lim
x→−∞ f(x) = lim

x→∞ f(x) = −3

2
(d)

lim
x→−∞ f(x) = lim

x→∞ f(x) =
3

2
(e)
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7. If the ε−δ definition of limit is used to prove that lim
x→ 1

4

(5− 3x) =
17

4
,

then the largest possible value of δ in terms of ε is

ε

4
(a)

2ε

3
(b)

ε

2
(c)

ε

3
(d)

3ε

4
(e)

8. The position of a particle is given by the equation of motion
s = f(t) = t

t+1 where t is measured in seconds and s in
meters. Then the average velocity vav in the time interval
[2, 2 + h] and the velocity v at t = 2 are given by

vav =
2

18 + h
m/sec, v =

1

9
m/sec(a)

vav =
1

9 + 3h
m/sec, v =

1

9
m/sec(b)

vav =
1

9 + 5h
m/sec, v =

1

9
m/sec(c)

vav =
4 + h

6 + h
m/sec, v =

2

3
m/sec(d)

vav =
1

18 + 3h
m/sec, v =

1

18
m/sec(e)
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9. For the function f whose graph is shown, which one of the
following statements is true?

lim
x→−3

f(x) = 2(a)

lim
x→−3

f(x) = ∞(b)

lim
x→2+

f(x) = 2(c)

lim
x→−2

f(x) = 3(d)

lim
x→−2−

f(x) = 1(e)

10. lim
x→15

x− 15

4−√x + 1
=

−8(a)

∞(b)

1(c)

0(d)

−∞(e)



Page 6 of 8 002

11. Which one of the following statements is true?

If lim
x→2

f(x) = 5, then f(2) = 5.(a)

If lim
x→2−

f(x) = 3 and lim
x→2+

f(x) = 4, then either f(2) = 3 or f(2) = 4.(b)

If lim
x→2

f(x) = ∞, then f is undefined at x = 2.(c)

If lim
x→2−

f(x) = −∞ and f(2) = 3 then y = 2 is vertical asymptote to f(x)(d)

If lim
x→2−

f(x) = lim
x→2+

f(x) = 5, then f(2) = 5.(e)

12. Which one of the following functions has a removable discontinuity
at x = 1?

f(x) =





1
x−1 if x 6= 1

1 if x = 1

(a)

f(x) =





x2−1
x−1 if x 6= 1

2 if x = 1

(b)

f(x) =
1

(x− 1)2(c)

f(x) =
|x− 1|
x− 1

(d)

f(x) =





x2 − 1 if x < 1
2x− 2 if x > 1

(e)
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13. The limit lim
x→0

x2

5
ecos( 3π

2x)

is equal to
3π

2
(a)

is equal to
1

5
(b)

is equal to ∞(c)

does not exist(d)

is equal to 0(e)

14. If f(x) = [x] + [−x], where [y] is the greatest integer less
than or equal to y, then the lim

x→3
f(x)

exists and is equal to −1(a)

does not exist because lim
x→3

f(x) 6= f(3)(b)

does not exist because lim
x→3

[x] and lim
x→3

[−x] do not exist(c)

exists and is equal to −2(d)

exists and is equal to 0(e)
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15. If lim
x→0

√
mx + n− 2

x
= 1, then m + n =

10(a)

8(b)

9(c)

0(d)

7(e)
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1. The graph of the function f(x) = 1+x
x4+x3+4x2+4x has

four vertical and one horizontal asymptote(a)

one vertical and no horizontal asymptotes(b)

three vertical and one horizontal asymptote(c)

three vertical and no horizontal asymptotes(d)

one vertical and one horizontal asymptote(e)

2. The function f(x) =





x if x ≤ 1
mx + n if 1 < x ≤ 2
x + 2 if x > 2

is continuous for m = 0 and n = 1(a)

is continuous for m = 1 and n = 0(b)

is discontinuous for all values of m and n(c)

is continuous for m = 3 and n = −2(d)

is continuous for all values of m and n(e)
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3. The y-intercept of the tangent line to the curve f(x) =
√

x

at x = 4 is

(0, 1)(a)

(0, 2)(b)

(0, 4)(c)

(
0,−1

2

)
(d)

(
0,−1

4

)
(e)

4. Which one of the following statements is true for lim
x→−∞ f(x)

and lim
x→∞ f(x) when f(x) =

√
9x2+1
5−2x ?

lim
x→−∞ f(x) = −3

2
and lim

x→∞ f(x) =
3

2
(a)

lim
x→−∞ f(x) =

3

2
and lim

x→∞ f(x) = −3

2
(b)

lim
x→−∞ f(x) = lim

x→∞ f(x) = −3

2
(c)

lim
x→−∞ f(x) = lim

x→∞ f(x) = 0(d)

lim
x→−∞ f(x) = lim

x→∞ f(x) =
3

2
(e)
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5. lim
x→1

2

−

x + 3

1− 3x + 2x2 =

−5

6
(a)

−∞(b)

±∞(c)

5

6
(d)

∞(e)

6. lim
x→0

(
2

x
√

4 + x
− 1

x

)
=

−5

8
(a)

−1

8
(b)

−∞(c)

∞(d)

0(e)
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7. The position of a particle is given by the equation of motion
s = f(t) = t

t+1 where t is measured in seconds and s in
meters. Then the average velocity vav in the time interval
[2, 2 + h] and the velocity v at t = 2 are given by

vav =
2

18 + h
m/sec, v =

1

9
m/sec(a)

vav =
1

9 + 3h
m/sec, v =

1

9
m/sec(b)

vav =
1

18 + 3h
m/sec, v =

1

18
m/sec(c)

vav =
1

9 + 5h
m/sec, v =

1

9
m/sec(d)

vav =
4 + h

6 + h
m/sec, v =

2

3
m/sec(e)

8. If the ε−δ definition of limit is used to prove that lim
x→ 1

4

(5− 3x) =
17

4
,

then the largest possible value of δ in terms of ε is

ε

2
(a)

ε

4
(b)

ε

3
(c)

2ε

3
(d)

3ε

4
(e)
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9. lim
x→15

x− 15

4−√x + 1
=

1(a)

∞(b)

0(c)

−8(d)

−∞(e)

10. For the function f whose graph is shown, which one of the
following statements is true?

lim
x→−2

f(x) = 3(a)

lim
x→−3

f(x) = 2(b)

lim
x→2+

f(x) = 2(c)

lim
x→−2−

f(x) = 1(d)

lim
x→−3

f(x) = ∞(e)
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11. Which one of the following functions has a removable discontinuity
at x = 1?

f(x) =
1

(x− 1)2(a)

f(x) =
|x− 1|
x− 1

(b)

f(x) =





x2 − 1 if x < 1
2x− 2 if x > 1

(c)

f(x) =





1
x−1 if x 6= 1

1 if x = 1

(d)

f(x) =





x2−1
x−1 if x 6= 1

2 if x = 1

(e)

12. If lim
x→0

√
mx + n− 2

x
= 1, then m + n =

9(a)

0(b)

7(c)

8(d)

10(e)
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13. The limit lim
x→0

x2

5
ecos( 3π

2x)

is equal to
3π

2
(a)

does not exist(b)

is equal to 0(c)

is equal to
1

5
(d)

is equal to ∞(e)

14. If f(x) = [x] + [−x], where [y] is the greatest integer less
than or equal to y, then the lim

x→3
f(x)

exists and is equal to −1(a)

exists and is equal to −2(b)

exists and is equal to 0(c)

does not exist because lim
x→3

f(x) 6= f(3)(d)

does not exist because lim
x→3

[x] and lim
x→3

[−x] do not exist(e)



Page 8 of 8 003

15. Which one of the following statements is true?

If lim
x→2−

f(x) = lim
x→2+

f(x) = 5, then f(2) = 5.(a)

If lim
x→2

f(x) = 5, then f(2) = 5.(b)

If lim
x→2−

f(x) = −∞ and f(2) = 3 then y = 2 is vertical asymptote to f(x)(c)

If lim
x→2

f(x) = ∞, then f is undefined at x = 2.(d)

If lim
x→2−

f(x) = 3 and lim
x→2+

f(x) = 4, then either f(2) = 3 or f(2) = 4.(e)
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1. Which one of the following statements is true for lim
x→−∞ f(x)

and lim
x→∞ f(x) when f(x) =

√
9x2+1
5−2x ?

lim
x→−∞ f(x) = −3

2
and lim

x→∞ f(x) =
3

2
(a)

lim
x→−∞ f(x) = lim

x→∞ f(x) = 0(b)

lim
x→−∞ f(x) =

3

2
and lim

x→∞ f(x) = −3

2
(c)

lim
x→−∞ f(x) = lim

x→∞ f(x) = −3

2
(d)

lim
x→−∞ f(x) = lim

x→∞ f(x) =
3

2
(e)

2. lim
x→15

x− 15

4−√x + 1
=

∞(a)

1(b)

−8(c)

0(d)

−∞(e)
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3. For the function f whose graph is shown, which one of the
following statements is true?

lim
x→2+

f(x) = 2(a)

lim
x→−2−

f(x) = 1(b)

lim
x→−3

f(x) = ∞(c)

lim
x→−2

f(x) = 3(d)

lim
x→−3

f(x) = 2(e)

4. The y-intercept of the tangent line to the curve f(x) =
√

x

at x = 4 is

(0, 2)(a)

(0, 4)(b)

(
0,−1

2

)
(c)

(
0,−1

4

)
(d)

(0, 1)(e)
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5. If the ε−δ definition of limit is used to prove that lim
x→ 1

4

(5− 3x) =
17

4
,

then the largest possible value of δ in terms of ε is

2ε

3
(a)

ε

4
(b)

3ε

4
(c)

ε

3
(d)

ε

2
(e)

6. lim
x→0

(
2

x
√

4 + x
− 1

x

)
=

∞(a)

−5

8
(b)

−1

8
(c)

0(d)

−∞(e)
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7. The function f(x) =





x if x ≤ 1
mx + n if 1 < x ≤ 2
x + 2 if x > 2

is continuous for m = 3 and n = −2(a)

is continuous for all values of m and n(b)

is continuous for m = 1 and n = 0(c)

is discontinuous for all values of m and n(d)

is continuous for m = 0 and n = 1(e)

8. lim
x→1

2

−

x + 3

1− 3x + 2x2 =

5

6
(a)

−5

6
(b)

∞(c)

−∞(d)

±∞(e)
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9. The position of a particle is given by the equation of motion
s = f(t) = t

t+1 where t is measured in seconds and s in
meters. Then the average velocity vav in the time interval
[2, 2 + h] and the velocity v at t = 2 are given by

vav =
1

9 + 3h
m/sec, v =

1

9
m/sec(a)

vav =
1

18 + 3h
m/sec, v =

1

18
m/sec(b)

vav =
1

9 + 5h
m/sec, v =

1

9
m/sec(c)

vav =
2

18 + h
m/sec, v =

1

9
m/sec(d)

vav =
4 + h

6 + h
m/sec, v =

2

3
m/sec(e)

10. The graph of the function f(x) = 1+x
x4+x3+4x2+4x has

one vertical and one horizontal asymptote(a)

three vertical and one horizontal asymptote(b)

one vertical and no horizontal asymptotes(c)

three vertical and no horizontal asymptotes(d)

four vertical and one horizontal asymptote(e)
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11. The limit lim
x→0

x2

5
ecos( 3π

2x)

is equal to 0(a)

does not exist(b)

is equal to ∞(c)

is equal to
3π

2
(d)

is equal to
1

5
(e)

12. If lim
x→0

√
mx + n− 2

x
= 1, then m + n =

0(a)

10(b)

9(c)

8(d)

7(e)
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13. Which one of the following statements is true?

If lim
x→2−

f(x) = lim
x→2+

f(x) = 5, then f(2) = 5.(a)

If lim
x→2−

f(x) = −∞ and f(2) = 3 then y = 2 is vertical asymptote to f(x)(b)

If lim
x→2

f(x) = ∞, then f is undefined at x = 2.(c)

If lim
x→2−

f(x) = 3 and lim
x→2+

f(x) = 4, then either f(2) = 3 or f(2) = 4.(d)

If lim
x→2

f(x) = 5, then f(2) = 5.(e)

14. If f(x) = [x] + [−x], where [y] is the greatest integer less
than or equal to y, then the lim

x→3
f(x)

does not exist because lim
x→3

[x] and lim
x→3

[−x] do not exist(a)

does not exist because lim
x→3

f(x) 6= f(3)(b)

exists and is equal to −2(c)

exists and is equal to 0(d)

exists and is equal to −1(e)
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15. Which one of the following functions has a removable discontinuity
at x = 1?

f(x) =





x2 − 1 if x < 1
2x− 2 if x > 1

(a)

f(x) =
|x− 1|
x− 1

(b)

f(x) =
1

(x− 1)2(c)

f(x) =





x2−1
x−1 if x 6= 1

2 if x = 1

(d)

f(x) =





1
x−1 if x 6= 1

1 if x = 1

(e)



1 ANSWER KEY

Q MM V1 V2 V3 V4

1 a c e e c
2 a e b d c
3 a b b a b
4 a d e b e
5 a b e e d
6 a e b b c
7 a c d b a
8 a d b c c
9 a e e d a
10 a c a d a
11 a b d c a
12 a e e d d
13 a a e c b
14 a d a a e
15 a e b c a




