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Paralel a = Ab
Perpendicwlar a.b =0

Maint fector [a] (Pythagoras)
(Yn posib i weithio allan hyd, buanedd a cyflymiad)

Pellter rhwng 2 fector (a — b)
Pellter lleiaf rhwng 2 fectord(a—b)2 =0
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6. Atume s, a particle P has position vector I m with respect to an origin O given by
r=0Qr-5i+-3)j+ (7 -20nk.
(a) Show that the distance of the particle from the origin at time / s 1s given by
OP* =9t - 541 + 83,
and find the value of f when P 1s closest to O. [5]
(b) Find the velocity of P and determine its magnitude. [3]

(c) Show that, when P 1s closest to O, the direction of the velocity of P 1s perpendicular to the
line OP. [3]
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blo). oF - € = (2t-5)L +(t-3)j. +(1-2t)R

0P = (a2t -s)\ + (t --35)t + (1-21:)1'

" l'l-t‘. —ﬁot 4+ 25
v o~ 4+ 9

v b 28t + w9
= 0f - Gut + €3 wm\'nul\:j
P i doset Yo 0 whw  0PY 1 mini amn
r%: (0"“) =0 + J,Mm‘b.o.b.‘nn
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(b) o= (-5&-3& +1R) + (zg+3 -2R)t Oltjm‘hd M

- - -

Y o= 2% "‘-:} - 2R w  wwtonl Al
.

wl o= [ofnber =3 i

() W P w dosest b 0

of = i+ R 8t

op . v = 2XL = 2% Ml
=0

Diréilia j «uajj P W L o ooP Al

HAF 2003




6. A particle P moves such that its position vector r with respect to the origin O at time 7 is given by

r = cos 3ri + sin 31j.

(a) Find an expression for v, the velocity of P at time 7. (3]
(b) Show that the direction of v is perpendicular to that of r for all values of 7. [3]
(c) Find the speed of P. [3]
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6. (a) r = cos3fi+sin3fj

v = i(r) used MI
dt

= =3sin3fi+3cos3fj A2
(b) Consider vir = (=3sin3fi+3cos31j).(cos3ti+sin3tj) MI
= — 3 sin 3f cos 3¢ + 3 sin 37 cos 3¢ dot product Bl

= 0
. v is perpendicular to r for all values of ¢ Al
(c) Speed of P = |v| si MI
= J(=3sin3f)? + (3cos3r)’ M1

= \/9(sin2 3t + cos? 3r)
= 3 c.a.0. Al
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5. Rhoddir y fectoraua a b gan

a= 2i+ 13j- 10k,
b=-i+ yj+ 5k

(a) O wybod bod a a b yn berpendicwlar, darganfyddwch werth y. [4]

(b) O wybod bod a a b vn baralel, darganfyddwch werth y. [2]
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5.

(a) a, b perpendicular = ab=0
ab=-2+13y-50

-2+ 13y-50 =0
F =g
(b) a.bparallel= a = -2b
-2y = 13
y==63

Ml
Ml Al

Al
Ml

Al
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3. Mae gronyn, mas Skg, yn symud mewn llinell syth dan effaith grym sengl. Rhoddir maint FN v
grym hwn ar amser s gan

F=15>-60t,  t>0.
(a) Darganfvddwch gyflymiad y gronyn pan fydd r = 2. [2]

b) Dynodir evflymder v eronyn ar amser £s gan vms *. O wybod bod v = 35 pan fvdd ¢ = 0,
- - - - ~ - ~ - P -

darganfyddwech fynegiad ar gyfer v yn nhermau 7. [4]
(¢) Cyfrifwch werth lleiaf buanedd y gronyn. [3]
(ch) Darganfvddwch y pellter a deithir gan v gronvn rthwng =2 ar=38. [4]
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3.(a)

3.(b)

3.(¢)

3.(d)

Using F = ma S5a = 15’12—60!
a=3-12
Whent=2 a=12-24
= -12

Therefore magnitude of acceleration = -12 ms™

vy = [3:1—12:dr

= -6 (+ O
Whent=0,v=35
C =35
v = £ —6F+35

Least value of vwhena=0

3Mt-4) =0
t=(0Oor4 ftv
Therefore least value of v = 4° - 6x 4% + 35
= 3ms’ ft v

8
Required distance = I13 -6t +35dt attempt to integrate v

222 m

8
! . .
[Z 7 5 35!} correct integration
2

(16 x64-16x64+35x8)-(4-16+70)
280358

cao

M1

Al

M1

Al
ml
Al

MI

Al

Al

Ml

Al

ml

Al
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1. Mae gronyn yn symud ar hyd yr echelin-x. Ei gyflymder ar amser 7 s yw v ms™ ac mae

v = cos2t — 3sint.

(a) Darganfyddwch gyflymiad y gronyn pan fvdd 7 = 7. [4]
(b) O wybod bod x = 4 pan fydd ¢t = 0, cyfrifwch bellter v gronyn o’r tarddbwynt O pan
fydd t = %. [6]
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1.(a)

1.(b)

a= i(cos2t —~3sin 2¢)
dr

= -2sIn2¢ — 3cost
Whenr=n
a = -2sIn27 - 3cosT
a = 3ms”

X= IcosZ!—3sint ds

x= 0.5sin2¢t + 3cost + C
Whens=0,x=4

4 =3+C

C=1

x= 0.5sn2¢ + 3cost + 1
x = 3.62m

attempted

attempted

used
ft

cao

MI
Al Al

Al

MI

Al Al
ml

Al

Al
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2.

Fector safle gronyn P ar amser 7 s yw r m ac mae

(a)
(b)
(c)
(ch)

r=(32+ )i+ (131-2t%j.

Darganfyddwch fuanedd P pan fydd r= 2. 4]
Cyfrifwch werth ¢ pan fydd cyflymder P yn berpendicwlar 1’r fector 2i — j. 3]
Dangoswch fod cyflymiad P yn gyson a darganfyddwch ei faint. [3]
Darganfyddwch yr ongl rhwng cyfeiriad cyflymiad P a chyfeiriad cyflymder P pan fydd

t=2. [3]
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(a)

(b)

(c)

(d)

d

v = usedM |1
dr
v==61i+ (13-410)j Al
Speed = +/(61)* + (13—41)* M1
Whent=2,speed = f144+25 = 13 ft Al
velocity is perpendicular to (2i — j) when v.(2i - j) =0 M1
12t-13+4t =0 method for dot productM1
t = e cao Al
16
. dv
Accelerationof P = a = m usedM|1
a =6i—4j independent of 7 ft vAl
Magnitude = 36 +16 = /52 ft Al
Let O be the required angle.
Usc ofab = |a| |b|cosd with b=v whens=2 Ml
(6i —4j).(12i + 5j) = /52 x13cos0 ft Al
72 -20 = /52 x13cos0
0 = 56.3° cao Al
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1. Mae gronyn yn symud ar hyd yr echelin-x. Ei gyflymder ar amser 7 s yw vms™' ac mae

v = 12sin 37 — 8 cos 21.
(a) Darganfyddwch fynegiad ar gyfer cyflymiad y gronyn ar amser 7s. [3]

(b) O wybod bod y gronyn yn y tarddbwynt O ar amser 7 = 0, darganfyddwch fynegiad
ar gyfer dadleoliad y gronyn o O ar amser 7s. [5]
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I(a) dv M1

a - c—
dt
a = 36¢cos3t + 16sin2t AlAl
I(b) X - Il2sin3t—8cosll dt M1
x = -4cos3f - 4sin2t + (C) AlAl
ml
(=0, x=0
0-4+C Al
C-4
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