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5. One-Sided Derivatives and Differentiability

5.1 Let
asin(3z) +5 if x <0,
flx) =19 ., .
e“r+b if x > 0.

Find the unknown values of a and b such that f(x) is continuous and differ-
entiable at x = 0. [16172 Exam|

5.2 Let
22 +br+c ifx <0,
f(x) = In(1 + z)

if x > 0.
x
If f/(0) exists, find b. (14151 Exam)|
5.3 Let -
azr
—+ - ifzx<l
f@y=32 "2 77
b++x ifx>1.
1+h)—f(1
Assuming f is continuous at z = 1, calculate hlim fa+ 2 f() and
—0~
1+h)—f(1
hlim+ fa+ ]z f ) Determine the value of @ and b so that f is differ-
—0
entiable at x = 1. [17182 Test2]
5.4 Let

3 +acos(z) ifx <0,
flz) = . (@) .
b + sin(bx) it x > 0.

h) — f(0 h) — f(0
Assuming f is continuous at z = 0, calculate lim M and lim M
h—0— h—0+ h

Determine the value of @ and b so that f is differentiable at z = 0. [18191 Test2]



5.5 Let

arsin— —x ifx>0,
x

flz)=10 if v =0,
1
arctan(—) +b if 2 <O0.
x
Find the value of a and b such that f(z) is differentiable everywhere and

compute f'(x). [You are required to express the one-sided derivative by the
first principle of differentiation. [21221 Exam)|



