Exercise 7

x =2:

Find limits of following functions with L’'Hopital rule:

a)
. Sx*—4x? -1 i 20x*—8x 20-8 3
e —0x3 —x+10 xo1—27x2—1 —27-1_ 7
b
) e3x 3e3x 9e3x 27e3x
,1220[?] =,£Lrt.z[3xz ,152[ ox ] :i‘l&l 6 ]=°°
Find all local extrema of the functions
f(x)=x2—4x+5
f(x)=2x—4=0
x=2
f'x)=2>0
local minimum
£(x)=x"2-4x+5 \y ]
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2x2+8
Fo ="
, 4x -x—1-(2x2+8) 4x?—2x>—-8 2x*>-8
fx)= 2 = 2 = 2
X x x
2x>—-8=0
x1 = 2,x2 = _2
. 4x - x%2 —2x(2x?>—8) 4x3—4x3+16x 16
fx)= ) = ) =3
X X X
x=2
" 16 -
f )= T 2>0
local minimum
x=-2:
, 16 (=2)
f (X) = (_—2)4 —-2<0

local maximum



F{x)={2%x"2+8) /x

-4 -3 -2 -1

=12

=16




3. Find where the following functions is increasing/decreasing, concave
up/down and all inflection points

fx)=x3—4x2+2x+4
f'lx) =3x2—8x+2
3x2—-8x+2=0

8+V64—4-3-2 4410
6 3

4 —+10 4 ++10

f'lx) = X=—a— J(x g

4 —+/10

-0 < x <
3

4 —+/10 4 ++/10
T <X<T

4410
3

X12 =

: f'(x) > 0: increasing
: f(x) < 0:decreasing

x : f'(x) > 0 increasing



f'(x) =6x—8

X, = Sl \/_f"( 1)=6" * 3\/_—8=—2\/E<0—maximum
f(x1)=<4_Tm> —4(4_7m> +2<4_Tm>+4=4,27
Xy = 4-}_\/_f”( ) =6 4+3m—8=2\/ﬁ>0—minimum
flxz) = (ﬂ) —4(4%m> +2<4+Tm>+4= ~0,42

f(x)<0: 6x—8<0 x <§ concave up
F'(x)>0: 6x—8>0 «x >§ concave down

X = g inflection point
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ax3+bx2+cx+d
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4.

Find the equation of a tangent plane to:
flx,y) =2x +1In(x%+y)

at the pointx, =1,y, =0

Vf:/Hxlij\
5 )

Tam@y) = FLO) + Vg () 0)

f(1,00=2+In(124+0)=2+1In1=2

2421
(TT@ro | _ (AT _a
V= GTO)=(17)=(
S 1
(12+0)
4\ (x —1
Tao(y) =2+(3) (y — 0) B

2+4(x—-1)+1(y—-0)=24+4x—-4+y—-0=4x+y—2



5. Find all inflection points of the function
f(x,y) = 2x% + 4xy — 3y? — 20x + 10y + 4

of
a(x,y) =4x+ 4y — 20

of e
a(x,y) =4x -6y + 10

N4x+4y—-20=0
II4x -6y +10=0
I —-1)10y—-30=0
y=3undx =2

44)

Hessian matrix: (4 6

0%f 0% f 0% f
dx?dy? d0x0y

2
) =4(—6) —4-4=—-40 < 0 saddle



