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that your exam is complete. 3 30
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3
1. (@ Does the series Z ( ZHI 1 ) converge? Give reasons for your answer.

o Converges. o Dlverges. Test Used:
3n+1\"
Solution: Here a, = ( nt ) > 0. Use the Root Test.
2n+1

] n
p= hm 1 /an = hm <3n+ )

2n+1

lim3n+1 im3+1/n—3+0—§>1
T noe2ndl nme241/n 2400 2

Hence by the Ratio Test, the series diverges.

p.491, pr.65

(b) Evaluate the integral / ERERT 12x

Solution: we use partial fraction decomposition for the integrand.

x—=35 x—=5 A B C
_ _4 e A(x—2)(x+2)+B 2 -2
o1 G212 wioats T2 5=A(x—2)(x+2)+B(3x)(x+2)+C(3x)(x—2)

If x =0, we have A = 5/4, if x = 2, we have —3 = 24B which implies B = —1/8 and if x = —2, we have
—7 =24C so C = —7/24. Hence

x—35 5/4 7/24
303 12x dx+/ fzd”/

5 1 7
= —ln\x|+—ln|x 2\7—1n|x+2|+K

p.532, pr.36
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2. (a) Find the distance between the planes x +2y+ 6z = 1 and x4 2y + 6z = 10.

to the first plane is

- n 9 9
d=|PSe —| = | ——_—| = —,
I n| ‘«/14—4—#—36‘ V41

which is also the distance between the planes.

p.749, pr.53

Solution: The point P(1,0,0) is on the first plane and $(10,0,0) is a point on the second plane. Then
PS = (10— 1)i+ 0j+ Ok = 9i and n = i+ 2j + 6Kk is normal to the first plane. Hence the distance from S

(b) Find the equation for the plane .# through P(1,—1,2), 0(2,1,3), and R(—1,2,—1).

Solution: First we find a normal vector to the plane:

PO=(2-1)i+(1+1)j+(3-2)k

=i+2j+k
PR=(—1-1)i+ 2+ 1)j+(-1-2)k
=—2i+3j-3k
i j ok
=POxPR=|1 2 1
-2 3 3
=-9i+j+7k

is normal to the plane

=-9x-1)+O+1)+7(z—2)=0

hence | —9x+y+ 7z = 4 | is the equation of the plane.

p-695, pr.23
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d
3. () Find 2

if 1 —x—y? —sin(xy) = 0.
P(0,1)

Solution: Let F(x,y) = 1 —x—y* —sin(xy) = 0. Then

dy  JF/dx
dx ~  JdF/dy
—1—ycos(xy)  14ycos(xy)

—2y—xcos(xy)  —2y—xcos(xy)

dy :ﬂ:E]

=
dx|poy 2

p.879, pr.39

(b) Find parametric equations for the line tangent to the curve of intersection of the surfaces 2+ 2y+2z=4andy—1=0

at the point Py(1,1,1/2).

Solution: Let f(x,y,z) = P +2y+2z—4=0and g(x,y,z) =y—1. Then

Vf=2xi+2j+2k = Vf(1,1,1/2) = 2i+2j + 2k;

Vg=j=Vg(1,1,1/2)=};
i j ok
Sv=VfxVg=|2 2 2 |=2i+2k
01 0

1
= Tangent Line: |x=1-2t, y=1, ZZE_H

p.192, pr.87
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4. (a) Find the local maxima, the local minima, and the saddle points for f(x,y) = £+ y3 — 3xy+ 15. Find function’s value
at these points.

Solution:

fe=32%=3y=0 fr=3%=3x=0

3(y2)> =3y =0 3y? =3x
3y4 —3y=0 x= y2
337 ~1)=0
y=0 y=1
x=0 x=1
The critical points for this function are (0,0) and (1, 1). Now we have
froe =6, Fry =6y, fy=-3, Fecfyy = (fir)® = (6x)(6y) — (=3y)* = 36xy — 9.

At (0,0), we have
Fx(0,0)£1,(0,0) = (£y(0,0))% = (6(0))(6(0)) — (~3)* = 36(0) (0) —9 = —9 < 0.

So f has a saddle point at (0,0) and f(0,0) = 15.
At (1,1), we have

FarL D) fy(11) — (fiy(1,1))2 = (6(D)(6(1)) — (=32 =36(1)(1) ~9=27>0  and  fiu(1,1) =6 >0

So f has a local minimum at (1,1) and f(1,1) = 14.

p.588, prd

(b) If a and b are constants, w = u” + tanhu + cosu and u = ax+ by, calculate the right hand side of the following equation.

al baw B
dy ox
Solution:
du du ow dwdu dw
o8 _ g 28 aw_ VI _ %Y and
dy e o = ox dudx ‘du’™

ow dwdu dw 1du dw
Ty:EE: Eﬁggzaand
low dw 1du 19w ow aw
bJy du adx bay oax Oy

p.880, pr.75




