Problems for Lecture 26

EBA2910 Mathematics

Key Problems

Problem 1.
Find the natural domain of definition Dy og range Ry of f:

a) f(zy) =2z + 3y b) f(z,y) =V + 3y c) flzy) = (2

Problem 2.

Find as many vectors as possible that are normal to the vector v:

)7 d) flay) = 17202y

1 1 4
a) v=| 1 byv=|0 c) v d)v=| 7
-1 1 -3
Problem 3.
Sketch the level curves f(z,y) = ¢ for the given values of ¢ in the same coordinate system:
a) f(zy) =2x+3yogc=-2,-1,0,1,2 b) f(z,y) =2? +y* og c = —2,-1,0,1,2
c) flzy) =422 +9y%? ogc=—2,-1,0,1,2 d) f(zy) =2> -2z +4y> og c = —2,-1,0,1,2

Problem 4.

We consider the level curve f(z,y) = c of the function f(x,y) = 2% + 4z + y?> — 2y. What kind of curve is this?

Describe the gradient of f in a point on the level curve geometrically.

Problem 5.
Compute the partial derivatives f; og fy:

a) flzy) =2z + 3y b) f(z,y) =22 —y

d) f(z,y) = 23 + 32y + 2y — 2z e) f(zy)=22Iny

g) f(z,y) = ze¥ — ye® h) f(zy) = /22 +92
Problem 6.
Compute the partial derivatives f. og f;:

1 2z + 3y
pr— b pr—
a) flaw) = — ; ) f(z.y) p”
1 1 1

Problem 7.

Describe the graph of f(z,y) = 3z — 4y + 1 geometrically.

Problem 8.

Optional: Problems from [Eriksen] (norwegian textbook)
Problem 7.1.1 - 7.1.4, 7.2.1 - 7.2.2, 7.3.1 - 7.3.2 (textbook)
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Answers to Key Problems

Problem 1.
a) Dy =R?* Ry =R b) Dy = {(z,y) € R*: 2+ 3y > 0}, Ry = [0,00)
c¢) Dy ={(z,y) €R?: 2z —y >0}, Ry = (0,00) d) Dy = {(z,y) € R* : 2,y > 0}, Ry = [0,00)
Problem 2.

All linear combinations of the vectors:

1 1 -1 0 1 —2 3 -7
a) (o], |1 b |o], (1 o (o], |1 d (o], [ 4
1 0 1 0 1 0 4 0
Problem 3.
a) Straight lines b) Circles for ¢ > 0
c) Ellipses for ¢ > 0 d) Ellipses with center (1,0) for ¢ > —1
Problem 4.

The curve is a circle with center (—2,1) and radius v/c + 5. The gradient points away from the center of the circle.

Problem 5.
a) fL=2 f,=3 b) fi =20, f, =1 ¢) fL=6z+y, fy=1—2y
d) f! =322+ 3y—2, fy = 3z+6y% e) f.=2xlny, fy = 22y f) fl. =ye™, f, = ze™
B f=e—yet, fymwed et W) fi= e = L
x2+y2 x2+y2
. 2¢ +y T+ 2y
/7 —_— = —-—
1) fx_.%'2+l’y+y27 fy a:2—|—xy+y2
Problem 6.
1 2 3 —y? 222
/:,:—7 b /:—— /:—— /:7’ ,:7
a) fx fy ($+y>2 ) f:ﬂ yza y .T2 C) fm (2.1'-2/)2 fy (21'—11/)2
—2z —2y -1 -1 1y -z 1
r r r r ’ r_
d)fx_(x2_|_y2)2’fy—(x2+y2)2 e) fm_?? y_F f) fx—§+?7 y_? .
Problem 7.

The graph of f is the plane the intersects the z-axis at z = 1 and has normal vector



