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Part I: Three Multiple Choice Questions, no partial marks.

1. [1 point] Let f(x) = x−1
2x−3 . Find f−1(2/5).

(A) 0 (B) 1 (C) −1 (D) 3
2

(E) 3 (F) None of them.

Solution: (C). Since f(−1) = 2/5.

2. [1 point] Solve for x: ln(4x− 3) = 6

(A) 1
4

ln(9) (B) 1
4
e3 (C) 1

4
e6 + 3

4
(D) 1

4
e6− 3

4
(E) 1

4
ln(6) + 1

4
ln(3) (F) 9

4

Solution: (C). 4x− 3 = e6, 4x = e6 + 3.

3. [1 point] Which of the following is a solution of 2 sin(2x− π
2
) = 1 with 0 ≤ x ≤ π?

(A) π
2

(B) π
3

(C) π
4

(D) 2π
3

(E) 5π
6

(F) 5π
8

Solution: (B). 2x− π
2

= π
6
, 2x = 4π

6
, x = π

3
.



3

Part II: Long Answer Questions, you have to show your work clearly.

4. [4=2+2 points] Calculate the following limits. (You can not use l’Hopital’s rule).

(a) lim
x→1

5x2 − x− 4

2x2 + x− 3
.

Solution: lim
x→1

5x2 − x− 4

2x2 + x− 3
= lim

x→1

(x− 1)(5x+ 4)

(x− 1)(2x+ 3)
= lim

x→1

5x+ 4

2x+ 3
=

9

5
.

(b) lim
x→∞

(√
x2 + 4x+ 5− x

)
.

Solution:

lim
x→∞

(√
x2 + 4x+ 5− x

)
= lim

x→∞

(
√
x2 + 4x+ 5− x)(

√
x2 + 4x+ 5 + x)

(
√
x2 + 4x+ 5 + x)

= lim
x→∞

4x+ 5

(
√
x2 + 4x+ 5 + x)

= lim
x→∞

4 + (5/x)

(
√

1 + (4/x) + (5/x2) + 1)
=

4

2
= 2.



4

5. [3 points] Find the values of a and b such that the function f(x) is continues in R.

f(x) =

 2x if x < 1
ax2 + b if 1 ≤ x ≤ 2
4x if x > 2

Solution: Note that

lim
x→1−

f(x) = 2 = lim
x→1+

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

and

lim
x→2−

f(x) = 4a+ b = f(2) = lim
x→2+

f(x) = 8.

Thus a = 2 et b = 0.
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6. [4=1+3 points]

a) Write down the definition of the derivative of the function f(x) at the point x = a.

Solution: f ′(a) = lim
h→0

f(a+ h)− f(a)

h
.

b) Let f(x) = x+1
x+2

. Use the definition of the derivative to find the f ′(1).

Solution:

f ′(1) = lim
h→0

f(1 + h)− f(1)

h
= lim

h→0

2+h
1+h+2

− 2
1+2

h

= lim
h→0

3(2 + h)− 2(3 + h)

3h(3 + h)
= lim

h→0

h

3h(3 + h)
= lim

h→0

1

3(3 + h)

=
1

9
.
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7. [6=2+2+2 points] Calculate the derivative of the following three functions:

(a) f(x) = e3x
2

+ 2x

Solution:
f ′(x) = e3x

2

(6x) + 2x ln 2.

(b) g(x) =
tan(x)

x2 + 1
Solution: By the quotient rule,

g′(x) =
tan′(x)(x2 + 1)− (x2 + 1)′ tan(x)

(x2 + 1)2
=

sec2(x)(x2 + 1)− 2x tan(x)

(x2 + 1)2
.

(c) h(x) = cos
(
x3 + x+ 11

)
Solution: By the chain rule,

h′(x) = cos′(x3 + x+ 11)(x3 + x+ 11)′ = −(3x2 + 1) sin(x3 + x+ 11).


