Cale ITI - Ch 13 - Extra Practice

#1b. Find the domain of the vector function

7 (6)= <t 2 i3, 1n(9 t)>
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~ #4b. Find a vector equation and p‘arametric
equations for the line segment that joins P to Q:

CP(L-12), Q(4L7).
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#3b. Sketch the curve with the given vector
- equation. Indicate with an arrow the direction in
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#5b. Sketch in 3D the parametric curve glven by
the parametrlc equatlons :

x=e"coslOt, ‘' y=e smlOt z=¢"'.
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#6b.. At what points does the helix

7 (1) = (sinz, cost, ) intersect the sphere
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#1b. For r (f)=(t-2, £ +1)
(i) Sketch the plane curve.
-
(ii) Find #'(¢?)
(iii) On your plane curve sketch, add sketches for
- - ’
r(~1) and ' (-1)
) -
L | Le2, 65D
o T S e

:;“—-l <'—Y| ‘:7

-\ (&2, 27
° [<-=2,172
) ‘<——v 2.0

z <o 52
() Pll=2 1 24>

GLL) D= <—i—~fz,,w+i"7- Z.~3,27
EY-D=4 Z(«O? AR

#2b. Find the derivative of

?(t) = <e’2 , —1, 1n(1+3t)>




#35 Find the derivative of

(t) £ -5t
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#4b. Find the unit tangent vector T (¢)at the point
with the given value of the parameter 7.
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#6b. Find parametric equations for the tangent line
to the curve with the given parametric equations at

the specified point. .
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 #7b. At what point do the curves
>
_lq(t)'=<t, 1-1, 3+r2> and

- _
n(s)= <3 -5, §—2, s2> intersect? Find their

' angle of intersection correct to the nearest degree.
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#1b. Find the length of the curve
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~ #3b. Find the unit tangent vector T (t) , the unit
.% B .
normal vector N (1), and the curvature x for
r(t)= <z‘2, sint —7cost, cost-t—\tsi_ry>, >0 .
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#4b. Find the curvature K for |
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#5b. Find the curvature x for y=4x7
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) #6‘b. Given the curve:
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(i1) Estimate the curvature at P and at Q by
- sketching the osculating circles at those points
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#8b. Find equations of the normal plane' and the
- osculating plane of the curve at the given point:
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i ~ | the given acceleration and the specified initial
velocr[y and position:

va(t) (e, e™), 7(0):(9,0,1), 7(0):(0,1,1)

- #1b. Find the Vélocity, acceleration, and speed ofa 1

particle with the given position function. Sketch
the path of the particle and draw the velocity and
acceleration vectors for the specified value of 7.
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#2b. Find the velocity, acceleration,‘ and speed of a
particle with the given position function.
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#4b The position function of a particle is given by
( )= <3t 48,1 —9t> . When is the speed a

minimum?
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#5b. A projectile is fired from a position 200 m

above the ground with an initial speed of 500 m/s

and angle of elevation of 30°. Find (i) the range of

the projectile, (ii) the maximum height reached,
~and (iii) the speed at impact.
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#6b. A gun is ﬁred from the groun,d wi h angle of
elevation 30°. What is the muzzle (1n1t1a1
projectile speed) if the maximum helght of the

shell is 500 m” MW
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#7b. (Very challenging) A medieval city hasthe =~ *:
shape of a square and is protected by walls with 3
length 500 m and height 15 m. You are the EE
commander of an attacking army and the closest S

you canget to the wall is 100 m. Your plan is to ; 7 r——
set fire to the city by catapulting heated rocks over p -

the wall (with and initial speed of 80 m/s). At what ‘ N %[ IO°,1$) [&9@, )
range of angles should you tell your army to set the / AR i

catapult? (Assume the path of the rocks is
perpendicular to the wall). ’
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Ch13 Test Review

#1. Sketch the curve with the given vector
equation. Indicate with an arrow the direction in
which ¢ increases (always do this for vector
function curves, whether it asks for it or not).
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“#4. Find a vector equation and parametric
- equations for the line segment that joins P to Q..

P(0,0,0), 0(1,2,3).
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#3. Find a vector equation and parame‘mc
equations for the line segment that joins P to 0..
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#5. Find a vector equation that represents the
curve of intersection of the two surfaces
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#6. Find a vector equation that represents the
curve of intersection of the two surfaces '

z=4x"+y* and y=x’.
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#7. Find the derivative of the vector function
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#9. Find parametric equatmns for the tangent line
to the curve with the given parametnc equatlons at
the specified point: :
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. #10. Fihd?(t)'if Z(f)=<2t, 3t2]‘;‘ \/;>

and 7(1) (1,1,0).
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o #12. Find the length of the curve
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#13. Find the lengtﬁ of the curve
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#14. Find the length of the curve (correct to four
decimal places):
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1 #16. Find the unit tangent vector 7’ (t) , unit normal

i vector N(r),and curvature x for -
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#7. F.md the unit tangent vector T (t) > unit normal | #18. Find the equation of the normal plane, of the

> )
vector N (t)? and curvature x for

v?(t):<t, %tz tz>. -
T = 4 1}’%)‘2’9
TaGia

w&)

2
£z ?4:e- ?}

a t&ﬂ«f?(/ G2 [(14&6‘5 ?‘:7
i L’Muﬁf rale)

a __\_____, | ([, 7.‘;[[ l»:Z(’:?/ %{;;@(bﬁ)
e T

st

| (= '(f{r)f | <U+fl:‘? 7z ) 2

| 4532 B -
Zﬁ##r* J@ﬁ%w" ”
B ( 1+>4:‘) "F/ (H%z)

i ~”2’+)\

; curve at the- glven pomt : (v
L x=t,y=r, ‘(1 L1). / |
V*’T?,g,fmmiplm R

PlO=LE 532 T

| Ply=cl 2y 3

Q-{’él ///) '&” [W‘ Xf)

CPUD=L1,2,37 =

‘/EJ /4///,/7 —
ax*%%f"é?‘“ = (s -
3z “‘4/121371 £/ 112
— (XD %(:3)(:‘)
14247

| A2yt

#19. Find the velocity, acceleration, and speed of a

i partlcle with the glven position function ,
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#20.. Find the velocity, acceleration, and speed of a |V /_? ( z / éz Vs #

particle with the given position function -
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#21. A projectile is fired 'ffbm a position 200m | ’
above the ground with an initial speed of 500 m/s 057{“’!’ V"m q“f&(e"ﬁoﬂ QN( '»\47/)'/6 2
and angle of elevation of 30°. Find (i) the range of Hice W’b “m“h&i d@«:;l FNoay, o{ﬁ e_;ve"f v v r,

the projectile, (ii) the maximum height reac;hed, @) e:mjwf/ ‘{E% ﬁfﬂ: {ﬁ - g AesAra J X

and (iii) the speed at impact. o522
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#22. A ball is thrown at an angle of 45° to the i
ground. If the ball lands 90 m away, what was the . :

initial speed of the ball? k nll 5/{ = b
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#23. Find the curvature of the ellipse
x =3cost, y=4sintatthe

p01nts(3 0) and (0,4). |
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_ #24. An athlete puts a shot (throws an obj ect) at an
~angle of 45° to the horizontal at an initial speed 43
"o ftfs. Tt leaves the athlete’s hand 7 ft above the

{74 ground. (i) Where is the shot 2 seconds later? (ii)

What is the maximum height of the object? (iii)

- What%oes the object land?
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