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OPTION CALCULUS
EXERCISES
1. CONTINUITY AND DIFFERENTIABILITY

Compiled by Christos Nikolaidis

A. Practice questions

1. Please visit the site
http:/www.zweigmedia.com/RealWorld/calctopicl/canddex.html

There is an interactive exercise in continuity and differentiability

2. Determine the points of discontinuity and where the following functions are
not differentiable.

f(x)=|x+2| g(x)=(x+1)?*"?
x>+l x<l1 x—1 , x<2
h(x) = 3 , X= k(x) = 1 , 2<x<4
242x-1 , x>1 x?—-8x+17 , x>4
e*—x x<0 -2x-2 x < -1
p(x)=qcosx , O<x<nx/2 g(x)=4 x* -1 , —-1<x<1
sin2x x=>7w/2 2x-2 x>1
B. Past paper questions
| . x<D
3. The function f: R —» R isdefinedas f :x —
I—x, xzi)
By considering limits, prove that 1 is
(2} continuous at x = () 2]
(b mol differentiatie at =1, [3]



4. Let f{.\'):ﬂx+|x‘.xe]§.

(a) Prove that f is continuous but not differentiable at the point (0. 0). [7]
(b) Determine the value of j_“ f(x)dx where a>0. 3]
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5. The function f isdefinedby f(x)={ " ! ,where & and b are constants.
| ar+h, x>l
(a) Find the exact values of @ and b if’ f is contimuous and differentiable at x=1. 18]
6. The function f is defined by
2x—1. X2

ax’ +bx—5, 2<x<3

oo

where a. beR.

(a) Given that f and ifs derivative, f'. are continuous for all values in the domain

of f. find the values of @ and b. [6]
(b) Show that f is a one-to-one function. 3]
(c) Obtain expressions for the inverse function £ and state their domains. /5]

7. The weght m kilograms of a dog. + weeks after bemg bought from a pel shop. ¢an be
modelled by the following finction:
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(b} Given that wir) 1s continuous. find the value of ¢. 2]
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a1l a11 ninier hesred o the weioht ot the doe
£ 1 upper o oo the weieht of the dog 2]
i Prave froan fret nrincinlesc that widy ic differentiahls at ¢ = & [6]
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