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Question 5 continued
Q5
(Total 9 marks)

J

M 000 0 R .
Turn over »

P 7 1 4 0 3 A0 1 7 2 8



6. A particle P is moving with constant acceleration.

At time £ = 1 second, P has velocity (—i + 4j)ms "’
At time ¢ = 4 seconds, P has velocity (5i — 8j)ms"

Find the speed of P at time ¢ = 3.5 seconds.
(6)

Its  stated thak P moves: with constant acceleradian meaning
SUYAT may be vsed.

We con sek up SUYATs for each Senario 1o form equations

For time t=| For time SUYAT farmwla without
s = S - distonce is :
uw=-u M-u A —— ,

v = -LtY) Y - Fv=U+at !
a - o a-a&
t- 1 t- 4
o @
("') =utalig =Uu+al) e con now solve simuttaneously.
+@-0 = utla-u-o = "(—q') © a0 = (]7‘5) R = (_Z\.,)

~ Using equoﬁm © : u= (-‘1')—(:2") = (-33)

Now o SUVAT con be set up _far t=35

v= (@) (B2 = (%)

> 4 3
u- (%)
v - \/2 - sPad = [v]= J(“I)"'l'(—é)"‘ = 23 ms}
o ()
t-35
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7. Two small children, Ajaz and Beth, are running a 100 m race along a straight horizontal track.
They both start from rest, leaving the start line at the same time.

Ajaz accelerates at 0.8ms * up to a speed of 4ms ' and then maintains this speed until he
crosses the finish line.

Beth accelerates at 1ms~ for(T seconds and then maintains a constant speed until she
crosses the finish line.

Ajaz and Beth cross the finish line at the same time.

(a) Sketch, on the same axes, a speed-time graph for each child, from the instant when they
leave the start line to the instant when they cross the finish line.

3)
(b) Find the time taken by Ajaz to complete the race.

(C))
(c) Find the value of T’

“4)
(d) Find the difference in the speeds of the two children as they cross the finish line.

(2)

a) constont speed
SP&d/ms-' ,/ od qms-lp

This means that since Ajaz and Beth tromelled the same 100m , the aea
under each of +their lines  should ke egual hence Bethh needs a

Leave
blank
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Question 7 continued

Since the aea under Ajazs groph is equol to distance travelled :
orea undes h

100 = _*_z'c_ + (to-&)»

* 100 = sz +Ug, - 46) -+ Yk, = 100420-10
= 0 = .
t,= U0 =215 secmd.s/

Q) Speed of Beth ofter accelerating for T Sewnds con be

pound  using ‘o= av |
i at |
=Y0 - y=T
T=0

* Using the same d{act in port b).
100 = T2 + (£,-T)T
2
* 100%2=T? +2¢,T= 2T

* 200 = T 485T=-2T> ~ T:-55T+200=0

# T =05555{89  However Tet, =+ T =55-5[89 = 3935
2 2

d) Change in speeds = Y-y =4Y-T=4Y-29S. = 0-0850ms"
(3s4)
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Question 7 continued
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8. [In this question, i and j are horizontal unit vectors directed due east and due north
respectively and position vectors are given relative to a fixed origin O.]

Two boats, P and Q, are moving with constant velocities.
The velocity of P is 15ims " and the velocity of Q is((20i — 20j)ms "

(a) Find the direction in which Q is travelling, giving your answer as a bearing.

(2)
The boats are modelled as particles.
At time ¢ =0, P is at the origin O and Q is at the point with position vector 200j m.
At time ¢ seconds, thé position vector of P is pm and the position vector of O is qm.
(b) Show that
q
PO =[5ti + (200 — 20¢)j]m
3)
(c) Find the bearing of P from Q when ¢ = 10
(2)
(d) Find the distance between P and O when Q is north east of P
)
(e) Find the times when P and Q are 200 m apatrt.
3)
a) e
The direchion of Q is O where :
\e z.o oL e = 90+ ¢
(o)
+ =90+ ton"(2—°) = 90+ 45 = 135°
=20+ 10

B) The position 0f a vector is given by : i L= Lo+ VE 1 ¢ = initial

~p= (150t , 9= + (20i-20))t

US""\S 'H\e _FH.C"' '“"\a‘-' : M PQ: q’_ ﬂ

PG = 200, + (20i-20))& - (I5()t
= (20 - 1SE) i + (200-20¢)j
= (SH)i + (200-20¢) j

24
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Question 8 continued
c) PA o + (s019)i + (200-2000)) = SOt
J

'

o * Bearing of P from Q:

P aq - = = 270°

A 4
|~

since beorings go dodewsise frm north.

d) Q@ is north-east of P when PQ = XL+ X] Sine lboth
L ond j components meed o be equal .

s Xi+ %) = (SBL+(200-208)]

* X=5t , X=200-206  Ngw we can find the time whea Q
s north-east of P,

~ Sk = -20¢ s OSt = - = £00 = R seconds
25

~ PR = (5+8)i+(5x8)) = 40i+Y0;

- pistance = |PB| = {0 +(u0) = U0z ~ S6-6m "

e) The distance ak ony time s given by the modulus of PQ. .

Y dt-_-J (5t) + (200-20k)?

* Whea d=200 , 00 = mﬂ?’-\-( —10&\7'
+ 200" = (5t)+ (200-20k)?
+ Y0000 = 25¢*+ Yoot - 8000t + 40000

+ 425 - 8000k = 0O

“ =0, 3l_?-9 However t#0 -~ t= 3‘2__'0_ > (R-R seamds (3s)
7
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Question 8 continued

(Total 17 marks)
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