Homework-9

Exercises of Section( 11.5 , 12.1-12.2 )

2018.05.22

e ( Section 11.5)
(11). Find parametric and symmetric equations of the line passing through the point
(1,2,—1) and parallel to the line with parametric equations z = —1+1¢ , y = 2 + 2t and

z = —2—3t. At what points does the line intersect the coordinates planes ?

o Sol:
The direction of the given line is the same as the vector v = i42) — 3k , so the parametric equation

of line are
r=14+t,y=24+2t, 2=-1-3t

and the symmetric equations are

r—1 y—2 =z+1

1 2 -3

Let z=0thent=-1 = y=0 ; z=2

So the line intersects the yz-plane at point(0, 0, 2).

Let y=0thent=-1 = z2=0 ; z2=2

So the line intersects the xz-plane at point(0, 0, 2).

Let z=0thent=-1/3 = =2/3 ; 2z=4/3

So the line intersects the xz-plane at point(2/3,4/3,0).




(19). Determine whether the line L; and L, intersect. If they do intersect, find the

angle between them.

Li:x=1—-t,y=3-2t, z=1t

Lo:x=24+3t,y=3+2t, 2=1+1

o Sol:

Suppose the two lines intersect at a point then there exists ¢; and ¢, so that
1—t =243t t1 + 3ty = —1
3—=2t1 =342, = Uy +2=0 = t1=1/2, to=-1/2
1 =1+t 1 —ta=1
Hence the two lines intersect at (1/2,2,1/2).
A vector parallel to Ly is o) = —i — 2}' + k and a vector parallel to Lo is 7 = 3i + 2}' +k

The angle between them is
. 6 3
0 = cos™* | 2|) = cos < ) =cos ! \/j =~ 49.1°
< 5| V6y/14 7

I
(43). Find the angle between the plane and the line

Sl
o

=
1

r+y+2z2=6 ; z=14+t,y=24+t, z=—-1+41

o Sol:
The normal vector of the plane is 7 = (1,1,2) and a vector parallel to the line is ¥ = (1,1, 1), so the

angle between the line and the normal vector is

I 4
0 = cos™* (W—E) = cos ! (—) =~ 19.5°
72| ] V63

Hence the angle between the plane and the line is about

90° —19.5° = 70.5°




(49). Find an equation of the plane that contains the lines given by

Ly :z=—-142t,y=2-3t, z=1+1

Ly :x=2—-t,y=1—-2t, z=5-—3t

o Sol:
A vector parallel to L; is v = (2,—3,1) and a vector parallel to Ly is 0o = (—1, —2, —3). Hence the
normal vector of the plane is
i j K
TiXTh=| 2 -3 1 |=111+5)—7Tk
1 -2 -3

Packing a point in the plane by taking ¢ = 0, obtaining (-1,2,1) then the equation of the plane is

IM(z+1)+5(y—2)—7(z—1)=0 = 1llx+5y—T7z= —8

e ( Section 12.1)
(38) Find the limit

o Sol
. _; sint . 4 .. sint .
hm<e ,—,cost> = <hme , lim —— | hmcost> = <1, 1, 1>
t—0 t t—0 t—=0 ¢ t—0

(42) Find the limit

. t‘l'l o 2 —1,7
tEI—noo {(m) 1+ e J + tan tk

o Sol
. t+1 ~ 25 —1,7 . . t+]- A, . 2 . —1,7 . ]-A. T~
tlgr_noo {<2t+1>2+6 J+tan" "tk —tgr_réo 1 Z+tBI—Iéoe j—i—tgr_réotan tk = 5~ 2k




(56) Evaluate

. (t+h)2 —t?> cos(t+h)—cost eith — et o
150 h ’ h Tk -
o Sol
’ (t+h)?>—1t* cos(t+h)—cost et —e¢l
tl—r>% h ’ h 7 h
2 _ 42 _ t+h _ ot
_ < lim (t+h)*—t i cos(t + h) — cost lim e e >
t—0 h t—0 h t—0 h

By using the definition of derivative.

= <2t , —sint , et>

e ( Section 12.2)
(14). Find 7(t) and 7(t) at the given value of t. Sketch the curve define by 7 and the

vectors 7(t) and 7’(t) on the same set of axes.
F(t) = (e, e™) ; t=0

(@). 7(t) = (", ey = F0)=(1, 1) : #(t)=1(, —2e) = #(0)= (1, —2)
(b). z(t) = et and y(t) = e, we have y = 272 , x > 0.

The graph of the curve is shown below
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Figure 1: Graph of y = 272




(20). Find the unit tangent vector T (t) at the point corresponding to given value of

parameter ¢.

. R - T
7(t) =tsint 1 +tcost j+tk ; tZE

7(t) = (sint + tcost)i + (cost — tsint)] + k

71)‘:\/1 L 1:\/2 m_v8+m
r(z Tt T 9

ﬁ<g>:£—gj+fc and

Hence the tangent vector f(g) is

*(5) = i v (5 )

2 s 1, .
(30)./ [\/t—1i+—j+(2t—1)5k] dt =?
1 Vit
o Sol
/2 \/t—1%+ij‘+(2t—1)51% dt = 2@5-1)3/2%+2t1/2j+i(2t—1)61% 2
. Vi 3 12 .
2. . 243 L1\ 2. . 182 .
_(2; 2430\ (s 1\ 2 i 182
(3z+2\/§j+ . k;) <2j+12]€> 3z+2(\/§ )+ k




