Practicing exercises

1. Find N(e) for the given sequences if ¢=0,01: a, = 21 5 p b= 2n+1 ; C =1/9+1
n°+ n

3 n n 4n
. N +4/Nn .2 .3 . (3n+5
2. Find the following limits: Ilm—\/_2 ;lim—- ; lim— ; Ilm( j ; imyn+3
n—o 2N —8Hn n—w [ n—wo nl n—o\ 3N —2 n—o
. . _3x _ tanx e
3. Ilm(\/x2+x—x)=? Ilm(\/x2+x—x):? I|m_3—:? lim .a =? lim 9:?
X—>00 X—>—00 x—=0 §in X x=0 sin 5x x>-3 X+3
4. Find the points of discontinuity for the following functions, and classify them:
x+3 if x<=1 3x* if x<=0 X it ye3
f(X)= x2 -1 . ; f(X): sin?x . X f(X)z X —
1 if x>1 " if x>0 % if x>=3

5. Find the derivative of the following functions

a.) by the definition of the derivative: f(x)=x* -2x ; f(x)=vx+3 ; f(x)=g
X
b.) by the rules: f(x)=x?-sin(2x) ; f(x)= COTX ; f(x)=Vx® +5x+2"
X+Inx
6. Give the equation of the tangent line to f(x)z x* —3x at the point xo=1!
7. Find the following limits by L’Hospital rule:
_1-cos®’x . x*-5x+12 . x* -4  _ Inx
im———— ; lim————— ; lim—— ; lim—-

2 2

0 3x° x>0 X —3X x>2 X% —5X+6 = x>0" X~
8. Find the intervals of monotonity and local extrema for f(x)= x? Inx
9. Find the intervals of convexity, concavity and inflection points for f(x) =x* —10x> +36x* +5

10.  Sketch the graph of f(x)=x*Inx

2 x 1 . .
11 Findxif[0 1 1/=5 b, Evaluate ab dax if |2TAr2IHK
. a)Findxi - 2_ .) Evaluate ab, cos¢,and axb i b=di—j+5

Theoretical questions

sin x 1 2.) Prove: If a function is differentiable at Xo,

1.) Show that XILT X then it is continuous here

3.) Using the definition of the derivative, show that for the differentiable functions f(x) and g(x)
[f(x)+9(x)] = '(x)+g'(x)
' 1

4.) Using [tan(tan -+ x)]' = x, and the chain rule, show that (tan™ x) =

5.) Prove that cosh’x — sinh®x = 1 !



