Exercise Part 7 with Solutions

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

a)

’ 5x4—4x2—1_1_ 20x>—8x 20—-8 3
xo1—9x3 —x + 10 xol—27x2—1 —27—-1_ 7
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2. Find all local extrema of the functions

a)
f(x) =x*—4x+5



f(x)=x2—4x+5

Solution:
f)=2x—4=0 x =2 Jly=2>0
x = 2: local minimum
F(x)=x"2-4x+5 \v “;Ir
Ausm=ay;
I i —
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flx) =

2x% + 8




Solution
X =2
X =—2

2x% + 8

flx) =
, 4x -x—1-(2x*+8) 4x?>—-2x*—-8 2x*>-8
fx)= 2 = 2 — T 2
2x>—8=0 X, =2,xy = —2
. 4x - x? —2x(2x*> —8) 4x3 —4x3+16x 16
fx)= 4 - 4 3
X X X
" 16 - L
f (x) = T 2>0 local minimum
. 16-(=2) |
f(x) = =-2<0 local maximum

(=2)*



F{x)=(2=x"2+8) /x
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4.Find where the following functions is increasing/decreasing, concave

up/down and all inflection points

fx)=x3—4x*+2x+ 4



Solution: Increasing/decreasing
fx)=x3—4x*+2x+ 4
f'(x) =3x>—8x+2
3x2—8x+2=0

8i\/64—4-3-2_4i\/10
6 3

4 —+/10 4 ++/10
=) =-157)

X12 =

f'(X)=(x—
4 —+/10

—0o <X <
3

4 —+/10 4 ++10
T <X<T

4 ++10
~ 3

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

X : £ (x) > 0 increasing
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Ioncal max

L0
T

P+x2+xq+xv=(x)f
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Maximum/Minimum

f"(x) =6x—8
4 —+/10 4 —+/10
X, = 3 f'(xy) =6 3~ 8 = —2v10 < 0 — maximum
4—V10\"  [4—+10\  _ [4—+10
fx)=|———) —4|—— | +2|——|+4 =
3 3 3
4+ V10 4+ 10
Xy = 3 f"(x2)=6-7—8=2\/10>0—minimum

4+¢Ef (4+%ﬁf (4+%ﬁ
— ) —a——) +2(——

f(x2)=( 3 3 3
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4—-+10
—3 4,27>

ax3+bx2+cx+d

Sfx)

2 ~
3 4++10
(—; —0,4-2>
3
4
x
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Concave up/down

n 4
f(x)<0: 6x—8<0 x< 3 concave down
n 4
f(x)>0: 6x—8>0 x>§ concave up
4 : , :
x = — inflection point
3
3
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4. Find the equation of a tangent plane to the function:

flx,y) =2x +In(x? + y)

at the point x, =1,y, =0
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Funktion: f(x,y) =2x +In(x?> 4+ y); xg =1,y =0

Solution:

The equation of a tangent plane: Ty, )%, ¥) = f (X0, Y0) + Vfixo0) (

f (x0,¥0)

=f(1,00=2+In(12+0) =2 + Inl =

X — Xo
Y — Yo

2

2.1
2+-—— 2 +2
(12 4+ 0) 4
Vioyo)|= Vo = 1 = 1 |= (1)
S 1
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X — X
T(xo’yo)(x, y) — f(XOr YO) + vf(xOIyO) (y - yo)

f(x0,¥0) = 2

Vixoyo) = (41;)

T(l,O) (X, y) = f(l,O) + vf(l,O) (;C, : 2)) =

2+ (1) 20) =

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