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1. At time t seconds, a particle P has velocity vms !, where

1

v=3t2i-2tj t>0

(a) Find the acceleration of P at time t seconds, wheret > 0

)
(b) Find the value of t at the instant when P is moving in the direction of i — j
®3)
At time t seconds, where t > 0, the position vector of P, relative to a fixed origin O,
IS r metres.
Whent=1,r=—j
(c) Find an expression for r in terms of t.
3)
(d) Find the exact distance of P from O at the instant when P is moving with
speed 10ms™!
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Question 1 continued

O’ZL-\C
C=-21
QCCZ{E -2)i -£% O
d) speec =10 B )
r=(720) -2)1 - (4)")
(2 ~26) =10 O
C= 45 -165 O
Qe+ Yk =108 O -
Diednace OP = Y2+ (=6)* (@

(‘U:q' 4-0(L -1600 -0
= 20113 m Q)
({:~Ll)(({(:+25) =0

ExY ort=-(.25
>0 s =y ()




Kinematics - Problems in Calculus - Year 2 Mechanics PhysicsAndMaths Tutor.com

2. [In this question, position vectors are given relative to a fixed origin.]

At time t seconds, where t > 0, a particle P has velocity vms™ where

1

v = 3t% - 6t%]
(a) Find the speed of P at time t = 2 seconds.
()
(b) Find an expression, in terms of t, i and j, for the acceleration of P at time t seconds,
where t > 0
(@)
At time t = 4 seconds, the position vector of P is (i — 4j) m.
(c) Find the position vector of P at time t = 1 second.
(4)
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3. Attime ¢ seconds, where ¢ > 0, a particle P has velocity vins™ where

v = (% -3+ 7)i+ 22 -3)j

Find
(a) the speed of P at time =0

3)
(b) the value of # when P is moving parallel to (i + j)

@
(c) the acceleration of P at time ¢ seconds

(09
(d) the value of 7 when the direction of the acceleration of P is perpendicular to i

(09

(@) v=(0"-3() +)L + (2L0) -3)
v 3 -3 O

|yl
0,
J5%'

Fbms™t ()

Speed.

(L) t*-3t+3F = 2£°-30  poolld o (ir)) means coefficients

t*+ 3k -10 = O oﬁiw\d.;ore,eqvm\:
(E+5)E-2D)=0 S

S t=-5oct=1 . %0 xi=x

L
A
b =2 because time can't ke less thon O.
(WAO, ) . .
& Jp = (-« (6)y <« ol foke an s

. J
o= (26-D + (M’JL\’ © over hme , 0 find %

W %-3=0 0 < "perpendiculor to 1 meanS - coefficient is O.

t=—§;seconds@ .J‘ soOim-ac’)




Kinematics - Problems in Calculus - Year 2 Mechanics PhysicsAndMaths Tutor.com

4. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

[In this question, i is a unit vector due east and j is a unit vector due north.
Position vectors are given relative to a fixed origin O.]

At time ¢ seconds, ¢ > 1, the position vector of a particle P is r metres, where
13
r = ct?i — =%

and c is a constant.
When ¢ = 4, the bearing of P from O is 135°
(a) Show that ¢ =3

3)
(b) Find the speed of P when t =4

“4)
When ¢ =T, P is accelerating in the direction of (—i — 27j).
(c) Find the value of T.

“4)
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