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1
1. Calculate the indefinite integral / ————————dT. ANSWET:........ccooiiiiiiiiiiiiiiiiiiiiiiinanns
(x+1)a?

: 1 1 1 1 1
/(x+1)x2 dx = (x+1_x+x2) d$:1n|:v—|—1|—ln|$|—§+0.

/x_l cos(In(z)) dz =€} cost dt = sint|j = sin 1
1

o0
3. Calculate the improper integral / 2™ du. ANSWET ...
0

By parts you can get that:

/xQe“’” dr = —e *(2° + 2z + 2) + C,

S0
T —(b? +2b+2
/LE2€_x da::blim(—e_x(:v2~l—2x—l—2))|8:bhm ( +b 2) +2=0+2=2.
— 00 — 00 (&
0

4. Is the set {(z,y) e R*: 2?2+ y* < 1, =z > y}:

open Yes/No: ..ocooviennienn.
closed Yes/No: ...ccocoeenn
bounded Yes/No: .ooovvvee
compact Yes/No: ..o
connected Yes/No: .oooovenenn
convex Yes/No: oooviiiin

It is the lower right half of the unit circle with the boundary of the circle but without the
line.
Thus it is bounded, connected and convex, but neither closed nor open nor compact.



5. Find the following limit or state that it does not exist:

jin (20, (14 2)" B2

ANSWET: ...ovviiiiiiiiiiiiiiiiiiinanns
The limit is (1, €2, 0).
6. Find the following limit or state that it does not exist:
2
lim Y
(@y)—(0,0) z* + y?
ANSWET: ..oovviiiiiieeeeeeeeiiinne

It does not exist. For z = 1/n,y = 0 we get 0, and for z = 1/n,y = 1/n?, we get 1/2.
7. Determine whether the function f : R? — R,

(% + y2)arctan<x2iy2> for (z,y) # (0,0)

fla,y) =
1 for (z,y) = (0,0)
is continuous. Yes/No:...oooooovvneenne.
For r = /2?2 + y? we get
1 1
_ 5 o . arctanl/r? T2 iy
(:c,yl)EI%O,O)(x ty )arCtan({L'z + ’y2> - }“EHO 1/7”2 - 71"—>0 —27% N O’

so it is not continuous.
8. Let f : R* — R be the function given by the formula

flx,y, 2) = evtPavtare,

Which unit vector v gives the direction of maximum rate of increase of f at the point
(0,0,0) 7

Py, 2) = [(1 + 2y)e™ 200+ 9pevt2evta? (95 | 1)gut2ew+s]
£(0,0,0) = [1,0,1],
[1,0,1]
o

9. Let f : be the function described in question 8. Give the value of the directional derivative

of
5, (0,0,0)

v =



where v = (1,2, 3).
ANSWET! ..ottt

((1,0,1),(1,2,3)) = 4.

10. Let (u,v) denote coordinates on R? and let f : R* — R be a function described in the
coordinates (u,v). If g(z,y) = f(z +y,x — y), then find A and B such that

0 0 0 0
G2(w0) = ) = AG w0 + B (o).

Hint: Compute % and % using the chain rule.
Y

ANSWET: . i it i i

hz,y) = (z+y,z —y),

SO
, 11
=14
SO
[0 or or o
ou  Ov’ du Ov|’
Thus,
99 99, ~_0F Of (0f Of\_,0f
8x<x’y) 8y<x’y)_8u+8v <8u 5’11)_281)'

Thus, A=0,B = 2.



