
Mathemati
s 101 Problem Set 1

1(a) Show from First prin
iples that any 
onstant fun
tion f(x) = C satis�es

f ′(x) = 0 (meaning that f ′(x) is the zero fun
tion).

(b) Use (a) to �nd ne
essary and su�
ient 
onditions on the 
oe�
ients

a, b, c, and d to ensure that

f(x) =
ax+ b

cx+ d

is a 
onstant fun
tion.

(
) By polynomial division show that for f(x) as in (b) we may write:

f(x) =
a

c
+

bc− ad

c(cx+ d)

and hen
e draw the same 
on
lusion as in (b). What is

lim
x→∞

ax+ b

cx+ d
?

(d) Find the equation of the inverse fun
tion f−1(x), where f(x) is as in (b).

2(a) Find a fun
tion f(x) su
h that:

f(2x+ 3) = x2 + 1.

Hint: we have an equation of the form f(g(x)) = h(x) and we want f(x), so
repla
e x by g−1(x).

(b) Find a linear fun
tion f(x) = ax+ b su
h that f(f(x)) = 2x+ 1.

3. Find from First Prin
iples the derivatives of the fun
tions with the fol-

lowing rules:

(a) 2x+ 1; (b) 1− x2
; (
)

1

1+x
.

4. Find the equations of the two tangents to the 
urve y = x2
that pass

through the point (2, 0).

5. Find the derivative of the 
osine fun
tion from First Prin
iples.
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6. Prove that f(x) = cx+ d (c, d ∈ R, c 6= 0) is 
ontinuous by taking δ = ǫ

|c|

in the de�nition of 
ontinuity.

7. Solve the following inequalities:

(i)

x−1

1−3x
> 7; ii) |3x− 4| ≤ 20; (iii) | − 2(1− 5x)| > 8.

8. Given that |x − 2| ≤ 3 and |y + 2| < 1, what is the set of all possible

values of 2x+ 3y?

9. Find all values of x su
h that

|x|+ | − 5x| = 10.

10. Solve

|2x+ 1| = 1 + |1− 3x|.
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