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A go-kart and driver, of combined mass 55 kg, move forward in a straight line with a
constant acceleration of 0.2ms ™2

The total driving force is 14N

Find the total resistance force acting on the go-kart and driver.
| L—R=55x02
RZ3 [1 mark]

oM @ 11N 14N

A ball moves in a straight line and passes through two fixed points, A and B, which
are 0.5 m apart.

Circle your answer.

The ball is moving with a constant acceleration of 0.39ms ™2 in the direction AB.

S$-05 2.2
The speed of the ball at Ais 19ms=" (= [ S+

V —_
Find the speed of the ball at B. A=10.39 V=L
T
Circle your answer.
[1 mark]
2ms1 3.2ms™1 38ms1 4ms1

One of the following is an expression for the distance between the points represented
by position vectors 51— 3j and 18i +7j

Idertify the correct expression.

Tick (¥) one box.
[1 mark]
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12 A particle P, of mass m kilograms, is attached to one end of a light inextensible string.

The other end of this string is held at a fixed position, Q.

P hangs freely, in equilibrium, vertically below Q.

Idertify the statement below that correctly describes the tension, T newtons, in the

string as m varies.

Tick (¢) one box.

T varies along the string, with its greatest value at O

I varies along the string, with its greatest value at P

I = 0 because the system is in equilibrium

T is directly proportional to m
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[1 mark]
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13 A vehicle, which begins at rest at paint P, is travelling in a straight line.
For the first 4 seconds the vehicle moves with a constant acceleration of 0.75ms=2 U= (3}'1‘01:
V-
For the next 5 seconds the vehicle moves with a constant acceleration of —1.2 ms‘zv_-_ Utat
Vz=-
The vehicle then immediately stops accelerating, and travels a further 33 m at 5
constant speed. Z} —1- ”
=1
13 (a) Draw a velocity—time graph for this journey on the grid below.
[3 marks]
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13 (b) Find the distance of the car from P after 20 seconds.
[3 marks]

0-65=4x6.5x3=9 70
6.5-9=0.5X2 5x3=325
9-20 =33

N\ —\/+:33+§.7S~Q75 =2 m
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A particle of mass 0.1kg is initially stationary.
A single force F acts on this particle in a direction parallel to the vector 7i+ 24j

As a result, the particle accelerates in a straight line, reaching a speed of 4 ms—1

after travelling a distance of 3.2m :_3'1
\g/—o VA

Find F. = Pyt
vk B [5 marks]
A=1  F=2 S X0

In this question use g = 9.81ms—2 T

=025 N
Two particles, of mass 1.8 kg and 1.2kg, are connected by a light, inextensible string

over a smoath peg. JK%FT: I%(L
N T;LQ%:WQ&

18kg @ @ 1.2ka O 6%130
om =196 S:J.g

Initially the particles are held at rest 1.5m above horizontal ground and the string \/
between them is taut. 74 | q 6
The particles are released from rest. —r B _]
Find the time taken for the 1.8 kg particle to reach the ground. - _' L
[5 marks] = WCJf{‘“’t
11237
State one assumpt"n:n you have made in answering part (a). = |2L}»

No ™ sulane 1o

Two particles, 4 and B, lie at rest on a smooth horizontal plane.

A has position vector ry = (13i — 22j) metres
B has position vector rg = (3i + 2J) metres

Calculate the distance between A and B.
[2 marks]
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14 (b) Three forces, F,, F; and F; are applied to particle 4, where

Fi = (—2i + 4j) newtons
= (Bi — 10j) newtons

Given that A remains at rest, explain why F3 = (—4i + Bj} newlons

14 (c) A force of (5 — 12)) newtons, is applied to B, so that B moves, from rest, in a straight
line towards A.

[1 mark]

B has a mass of 0.8 kg

14 (¢} (i) Show that the acceleration of B towards A is 16.25ms—=2
[2 marks]
:I: = A

I 0.3 og hM?—Sm

14 (c) (ii) Hence, find the time taken for B to reach A.

—_—

Give your answer to two significant figures.
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13 A car, starting from rest, is driven along a horizontal track.

[2 marks]

The velocity of the car, vrns_-'_. at time ¢ seconds, is modelled by the equation
v=04812 - 0024 for0 <r < 15

13 (a) Find the distance the car travels during the first 10 seconds of its journey.

[3 marks]
lo 7 poay, 4
\Vdt:z EO_-\—_&{-_ 202 T 1 =100
0 3 0
13 (b) Find the maximum speed of the car.
Give your answer to three significant figures.
[4 marks]

LD =09ét- 0 D‘?zt vatt=52 B 28 !

13 (c) Deduce the range of values of ¢ for which the car is modelled as decelerating.
[2 marks]



15 A particle, P, is moving in a straight line with acceleration a ms—2 at ime ¢ seconds,
where

a=4-32
15 (a) Initially P is stationary.

Find an expression for the velocity of P in terms of 1.
[2 marks]
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