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Q-1) Find the following limits.

(a)

lim
(x,y,z,w)→(0,0,0,0)

x2y3z4w6

x10 + y12 + z12 + w24
.

(b)

lim
(x,y)→(0,0)

x2 tanx3y2

x10 + y4
.

(c)

lim
(x,y)→(0,0)

x2 tanx2y3

x10 + y4
.

Hint: lim
(x1,...,xk)→(0,...,0)

xa1
1 · · ·xak

k

x2m1
1 + · · ·+ x

2mk
k

= 0 if and only if
a1

2m1
+ · · ·+

ak

2mk
> 1. Grading: 2+4+4=10 points.

Solution: Grader: emre.baran@ug.bilkent.edu.tr

(a) Here
2

10
+

3

12
+

4

12
+

6

24
=

31

30
> 1. Therefore the limit exists and is 0.

(b) Note that
x2 tanx3y2

x10 + y4
=

x5y2

x10 + y4
sinx3y2

x3y2
1

cosx3y2
.

Also note that

lim
(x,y)→(0,0)

sinx3y2

x3y2
= 1, lim

(x,y)→(0,0)

1

cosx3y2
= 1,

but

lim
(x,y)→(0,0)

x5y2

x10 + y4
does not exist since

5

10
+

2

4
= 1.

Therefore the limit in this case does not exist.

(c) Note that
x2 tanx2y3

x10 + y4
=

x4y3

x10 + y4
sinx2y3

x2y3
1

cosx2y3
.

Also note that

lim
(x,y)→(0,0)

sinx2y3

x2y3
= 1, lim

(x,y)→(0,0)

1

cosx2y3
= 1,

and

lim
(x,y)→(0,0)

x4y3

x10 + y4
= 0 since

4

10
+

3

4
=

23

20
> 1.

Therefore the limit in this case exists and is 0.


