5

4 A cyclist starts from rest at a point A and travels along a straight road AB, coming to rest at B. The
displacement of the cyclist from A at time ¢ s after the start is s m, where

5 =0.004(75¢% - ).

. T 3
(a) Show that the distance AB is 250 m. l” S /O'sf’ 0-00bt

(b) Find the maximum velocity of the cyclist. [3]

V2 0:6L=0:08 s ORI onlrlredic, S0, 40X V. is o gk‘-’-: O:

...........................................
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6 A particle moves in a straight line AB. The velocity vms™' of the particle ¢s after leaving A is given
by v = k(#* — 10t + 21), where & is a constant. The displacement of the particle from A, in the direction

towards B, is 2.85m when 7 = 3 and is 2.4 m when t = 6.

(a) Find the value of k. Hence find an expression, in terms of 7, for the displacement of the particle
from A. (7]

52 (e = 1Ok 22U
52 kkt = Skt 21kt +.C

........................................................................................................................

..............................................................................................................................................

2852 5k - SkF r 2D
28528k 248k v LR 4 Co
?_ﬁS‘;Z.-']‘K*C/@ ................................................................................
Bz il RN Z o e,
2ol 2 BN = SKL) 2 20k6) £ C
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............ 3 S

........................................................................................................................

................. 005)3 )’_

...........................................................................................................................

........................................................................................................................................................

.....................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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6 A particle travels in a straight line PQ. The velocity of the particle s after leaving Pis vims™', where

v=4.5+4t-0.5.

(a) Find the velocity of the particle at the instant when its acceleration is zero.

(3]
=R = -1

................................................................................................................

.........................................................................................................................................

.............................................................................................................................

.....................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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The particle comes to instantaneous rest at Q.

(b) Find the distance PQ. [6]
YN O
B ¥ G OS2
................... Qo x Pt - 20wt
I Sy i DN O N
.............. Em ) (ot )2
............... t ‘-‘/o’-"“t""(
....... Sillscet- TEd
SEeS -l v O
ST 2 O
22 0 O O A
....... e
A QR Ez . S —
......... Sz.kS0).x Ol)"é, 01)4‘(/
......... 92805 + bl = 1S $ Lo
Y1 I
Clistense.. bothateen. P odd Qo
.............. disene 2B 4 =
- . |V

© UCLES 2020 9709/43/M/J/20 [Turn over

www.pastpaperpenguin.com



6
5

A particle moving in a straight line starts from rest at a point A and comes instantaneously to rest at a
point B. The acceleration of the particle at time 7 after leaving A is ams™>, where

(S]]

a = 6r2 -2r

(a) Find the value of ¢ at point B,

(3]
\/-j( . k""lb)c)(t ...........................................................................................

.................................................

..................................................................................................

1y
£.20 %z

..................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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(b) Find the distance travelled from A to the point at which the acceleration of the particle is again
Zero. [5]

..................................................................................................................................

........................................................................................................................................

..................................................................................................................................

.................................................................................................................................................

..................................................................................................................................

...............................................................................................................................................
....................................................................................................................................................
...........................................................................................................................................
.......................................................................................................................................................
.......................................................................................................................................................

..................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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7

A particle P travels in a straight line, starting at rest from a point O. The acceleration of P at time 7s
after leaving O is denoted by ams™2, where

1
a=0.312 for 0Kt <4,
.3
a=-kt?2 for 4<t< T,
where k and T are constants.

(a) Find the velocity of P at t = 4.

.........................................................................................................................................
............................................................................................................................

.....................................................................................................................

1"
o
*

.................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(b) Itis given that there is no change in the velocity of P at f = 4 and that the velocity of P at £ = 16
is0.3ms™,

Show that & = 2.6 and find an expression, in terms of ¢, for the velocity of Pfor4 <1< T.

4]
G-T: M= :.k.l:,.'.:f?f...o(’o

..................................................................................................................

...........................................................................................................................

..........................................

R e LL XL Y R T T T T L

0:3: 2k (I * £, Lk * - |

......................................................................

.............................................................................................................................

...........................................................................................................

........................................................................................................................................................
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(c) Given that P comes to instantaneous rest at ¢ = T, find the exact value of 7.

...................................................................................................................................

........................

..................................................................

...........................................
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4

3 A particle moves in a straight line starting from rest from a point O. The acceleration of the particle
1

at time ¢s after leaving Ois am 572, where a = 472.

(a) Find the speed of the particle whent = 9. {2]

(in metres) are numerically equal. [3]

...............................................................................................................................

................................................................................

.............................................................................................................................................

.............................................................................

.............................................................................................................................................

.....................................................................................................................................................
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5 A particle P moves in a straight line. It starts at a point O on the line and at time ¢ s after leaving O it
has velocity vms™, where v = 42 — 207 + 21.

(a) Find the values of f for which P is at instantancous rest. [2]

© UCLES 2020 9709/43/0/N/20
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(d) Find the distance travelled by P during the time when its velocity is negative. [4]

......................................................................................................................................................

........................................................................................................................................................

......................................................................................................................................................

.............................................................................................................................

L4
................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

Wbty obet Hlou ;

........................................................................................................................................................

.......................................................................................................................................................

................................................................................................................................................

S = ?,-5)3 -0 3-5)7' + 2l 5'5) .............................................................

.................................................................................

......................................................................................................

.................................................................................................... :52)3m
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6 A particle starts from a point O and moves in a straight line. The velocity vms™' of the particle at
time s after leaving O is given by

v = k(32 - 2¢%),

where k is a constant.

(a) Verify that the particle returns to O when ¢t = 2. 4]

RS 2 L

........................................................................................................................................................

.................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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(b) Itis given that the acceleration of the particle is —13.5ms™2 for the positive value of ¢ at which
v=0.

Find k and hence find the total distance travelled in the first two seconds of motion.

.........................................................................................................................................

................................................................................

..............................................................................................................................

....................................................................................................................................

mﬁmmmﬂs ..... av@&mm«’r(}){oﬂ&,
Y tokoss to. Sertn poik..ia... e ook 0. 5.
2.Fil. istce. tonelll..ia. sk |:Ss. ool oubighy b 2

.......................................................................................................................................................

.......................................................................................................................
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6 A cyclist starts from rest at a fixed point O and moves in a straight line, before coming to rest k seconds
1

I I
later.  The acceleration of the cyclist at time ¢s after leaving O is ams™2, where @ = 2 % — %ﬂ for
O<tgk

(a) Find the value of k. {41

© UCLES 2022 9T09/421F/M/22
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........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(c) Find an expression for the displacement from O in terms of ¢, Hence find the total distance
travelled by the cyclist from the time at which she reaches her maximum speed until she comes
to rest. {4]

...................................................................................................................................................

...................................................................................

........... S =JZ,°7‘62>~\
O\\Sﬂwfmmskmbfeﬁﬁﬂa ......................................

......... s=E0ort - X (0%

L
- : fan
———————————
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7 A particle moves in a straight line through the point O. The displacement of the particle from O at
time #s is s m, where

s=1-3t+2 for0<t<6,

s=2—4—£+25 fort > 6.
t 4

(a) Find the value of t when the particle is instantaneously at rest during the first 6 seconds of its
motion.

[2]
\/=3§ ..... 2 k-3 e
i

..................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

At t = 6, the particle hits a barrier at a point P and rebounds.

{b) Find the velocity with which the particle arrives at P and also the velocity with which the particle
leaves P. (3]

..........................................................................................................

........................................................................................................................................................

D2 T T L L LT LR R R R T e P R P P T I T

........................................................................................

...................................................................

- T2t _
36 lewes, P
© UCLES 2020 = - 3 ¢ Q S V% or00mammrzo
f —————— |

www.pastpaperpenguin.com



13

(c) Find the total distance travelled by the particle in the first 10 seconds of its motion. [5]

o OuE M@mﬁcﬁs—%}‘*&b+lso‘+ﬁ=151
0. pamck.. Smeks...jo..cne. dreckon, oo s of....
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6 A particle P moves in a straight line starting from a point O and comes to rest 14 s later. At time s
after leaving O, the velocity vms™! of P is given by

@ v=pt-qgt 0<£<6,

v=63—4.5t 6<1<14,

where p and g are positive constants.
The acceleration of P is zero when ¢ = 2.

(a) Given that there are no instantaneous changes in velocity, find p and ¢. 3]

(b) Sketch the velocity-time graph. [3]

@$ V= BEL -]t . @'
iy peiat s V2 (S ‘VE(3-6Sh
it i oy BEL-tb a0 durway peiat V3 3L~ ()
oluqumh e G20 - : 3ffe-gt-4l it e

e’(.t'c"):’o g 3@;‘?-31"(?, V0 <
\/ 'k,..\s") 1=, LCP ( Z,“n—'! O."' G’?'Q
36 - a' S‘b -{’3
/,;’\ B
/ S
,, R
/ .
."/ -

°(—*1 7 S S R

“p]

;
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(c) Find the total distance travelled by P during the 14s. [5]
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7 A particle P moving in a straight line starts from rest at a point O and comes to rest 16's later. At time
ts after leaving O, the acceleration a ms™2 of P is given by

a=6+41 0<r<2,
a=14 2<t<4,
a=16-2¢ 4<r<16.

There is no sudden change in velocity at any instant.

(a) Find the values of f when the velocity of P is 55m s~ [5]

020 x0 40| V=0B when Lzb:

........ 4isiecsaccnnssnsutenaronnas e Mo inricinanana

TR P TS T YV PR Y TP h ) x AR R PR YT PEP  y P PP e SRy gy

...................................................................

....................................................................

..............................................................................................................................................

..........................................................................

.........................................

\/'-'-“k@\-)"b ........................................................ £ 455 x ounde, 28t<k

-

...........................................................................................................
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(b) Complete the sketch of the velocity-time diagram. . [21
t=lb: e
[ - L

v (ms™h) V:'lé’(lb)‘l(’ \,jd H‘."b

A e 5 o (‘6,6&-)
64 -
- - -
T

: » 1 (8)
0 2 4 )
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