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Show your work in detail. Correct answers without justification are never graded.

Q-1) Assume that the constants a and b are so chosen that the function

f(x) =

{
2x2 + ax− 7 if x ≥ 0

7x4 − 8x3 + 9x+ b if x < 0

is differentiable at x = 0. Find f(0) and f ′(0). (5+5 points)

Answer: If the function is differentiable at x = 0, then it must be continuous at x = 0. We must
then have

f(0) = lim
x→0−

f(x) = lim
x→0+

f(x).

We have
lim
x→0−

f(x) = b, and lim
x→0+

f(x) = −7,

so
b = −7 = f(0).

Next we calculate the right and left limits of
f(x)− f(0)

x
as x approaches zero.

f ′(0) = lim
x→0−

f(x)− f(0)

x
= lim

x→0−

7x4 − 8x3 + 9x

x
= lim

x→0−
(7x3 − 8x2 + 9) = 9,

and

f ′(0) = lim
x→0+

f(x)− f(0)

x
= lim

x→0+

2x2 + ax

x
= lim

x→0+
(2x+ a) = a.

Hence
a = 9 = f ′(0).

Here is the graph of y = f(x):


