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In each of the scenarios depicted below, the forces acting on the body cause it to
accelerate as shown. The acceleration due to gravity is indicated by g.

Find the value of the unknown variable - acceleration (a), mass (m) or force (P) - in

each case.
(i) (ii)
P 7JON
[ l
st‘zl 4 kg 6ms™? m
| |
4g N mg N
(iii)
88N
I
al 10 kg
|
10g N

[6]
Fur mo't;::n N o &t(m'\j\nt E;HE: F‘-:md\

(Ne_w'tonl"i Se-fone_-l' Ldu.u n% Mbtiﬂ"l-)

2

Use 9 = \ Ol ™
Talke 1fJﬂ\r-fﬂr o5 ﬁ.ns?t[\rq verlicel cl;f'tf-t;nr\

() Pt =5 (g - P) = )(2) g ) Frma = (m-70) =(~)(6) 3 b
?: ‘-][5—3'-‘%(\10)'8 Mﬂ—(gm: 70

m(9-6) =70
?2 SZN - 70 B .13_
q-0 10 - (o

m=17.5 kj

(ILlHl.-j Fzma => (104 - 38 ) = (o)) = V0,

104q - 83 = \0(10)-88
10 - o

=2 wma™
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As part of a stage show, a singer is lifted up into the air by a cable attached to a special ) = 0
harness. The singer has a mass of 54 kg, and at the start of the lift is standing stationary

on the floor. The singer accelerates vertically upwards at a constant rate, and after

2 seconds has reached a height of 3 metres.

[:; :E“!y?l-sing the appropriate suir: F::;::mula. determine the acceleration experienced by
the singer during the lift. fa 8
3]
(b) Find the tension in the cable during the lift.
2]

After singing the show's grand finale, the singer is lowered vertically downwards back
to the floor. During the initial part of the descent the downwards acceleration is
constant, and its magnitude is the same as the magnitude of the upwards acceleration
while the singer was being lifted.

(c) Find the tension in the cable during the initial part of the descent.

(2]

a) W e know u,t u-n:] 2, a-ﬂr-j- wonl to ‘llli.'r‘-nw o .

5 = Ut*‘%_'&.tl
3= (0)(2) + 5o (2)°
1= Lo

o=1.9 mg™
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As part of a stage show, a singer is lifted up into the air by a cable attached to a special
harness. The singer has a mass of 54 kg and at the start of the lift is standing stationary
on the floor. The singer accelerates vertically upwards at a constant rate, and after

2 seconds has reached a height of 3 metres.

(a) By using the appropriate suvat formula, determine the acceleration experienced by
the singer during the lift.

a=1.9 ms't
[3]

(b) Find the tension in the cable during the lift.
[2]
After singing the show's grand finale, the singer is lowered vertically downwards back

to the floor. During the initial part of the descent the downwards acceleration is
constant, and its magnitude is the same as the magnitude of the upwards acceleration

while the singer was being lifted.

(c) Find the tension in the cable during the initial part of the descent.

lny o dhegToT [2]
N Drowrm9 |
1&) ;e_m“‘,i ‘ht\ﬂf' '
.-'T'"
() 6z 1.5 me™"
W = 5”(3
v

Ta‘l‘.e ‘UP‘ o5 Eas‘rt;qe ve_rtir_ml J:ref_t;qq
F = ma

(T-5%4q) = (54)(1.5)= 8

T = 81+54, =81+ 54 (10) = 621

T=621 N

2

use 9 = 10 ms”
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As part of a stage show, a singer is lifted up into the air by a cable attached to a special
harness. The singer has a mass of 54 kg and at the start of the lift is standing stationary
on the floor. The singer accelerates vertically upwards at a constant rate, and after

2 seconds has reached a height of 3 metres.

(a) By using the appropriate suvat formula, determine the acceleration experienced by
the singer during the lift.

-1
o=1.9 me 3]

(b) Find the tension in the cable during the lift.

[2]

After singing the show's grand finale, the singer is lowered ‘h"EI'l‘i(.‘a"}" downwards back
to the floor. During the initial part of the descen s acceleration is

constant, and its magnitude is the same ammards acceleration
while the singer was being lifted.

(c) Find the tension in the cable during the initi

A PR R 2]
- ceally \WSNES
I -
o= ‘5"*:_:)
NG

Ta-llﬂ-t ‘LJawqﬂ &5 Ensat;de T | J;re.r.tia

F=md\

(sMg-T) = (s4)(1-5) =
T = SUg- 8l = SY(10)- 8] = 459

I

T=1459 N (3s.5)

-1

Jse g=
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A child is pulling a cart along a horizontal path by means of a horizontal rope attached
to its front end. The cart has a total mass of 15 kg, and as it moves it experiences a
constant resistance to motion of magnitude 2 N. The cart starts at rest and accelerates
at a constant rate, and after 5 seconds it has reached a speed of 2 ms™1,

N =L

LY

Find:

(a) the acceleration of the cart

3]

(b) the tension in the rope.

[2]

Cﬂﬂﬁ.thnt m:r.a‘leruht;aﬂ Mmeang WE CLon uie 51.JV::I~=-‘L

o-.) 'Lu.]a ‘kﬂnw u,t v:n-n; 'u'f ..-_'?-."\é w:.uﬂ_t ’tu L.nnw e

U+o L
O“':}_(S):Sm

N
L

i

1!

oz O Y% ms™ "
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A child is pulling a cart along a horizontal path by means of a horizontal rope attached
to its front end. The cart has a total mass of 15 kg and as it moves it experiences a
constant resistance to motion of magnitude 2 N. The cart starts at rest and accelerates
at a constant rate, and after 5 seconds it has reached a speed of 2 ms™1.

Find:

(a) the acceleration of the cart

[3]

(b) the tension in the rope.

o= O ws " Afom gacl (o)) o

'
Deow'™

rv_m“)‘ he\ﬂﬁ 1

o é;bf}rmm
1

k) "

o0=0.4 ms*
—

2N é&e—— CART [ —> T

R = ISj (N

W.—;'.Sﬂ ™

v

\J’E.ft;t-ﬁ-t ﬁ:ortts ofe \aw‘-o\ﬁczé.
Teoke ‘rlﬁkt' s g:u:,:t;un. .‘Innr:iontal ch:l‘zf.-t;nﬂ.
Iﬂ Luritnntm‘! é:rtf_-t;l:ﬂl‘

F:’- ™ o
('T— 'l): ('.5-)(0."3)
T-2% = G

T=8N
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Twao particles A and B are connected by a light inextensible string. Particle A has a mass
of 5 kg, particle B has a mass of 15 kg, and particle B hangs directly below particle A.

A force of 300 N is applied vertically upwards on particle A, causing the particles to
accelerate.

Find:

(a) the magnitude of the acceleration

[3]
(b) the tension in the string.
[2]
N ‘ a
A) 100 ™ gro“:.ﬁs o A”hf'j;']
..... re.m“‘.f \""t\q& '

M = S*\5= 1720 \f-j

At

E KT\ . i ﬂ“ Lfr
i i Becovse ﬁ'rmj '8 q
;();605 ks) ue can iqmere s mes

Traat & moakties oab b'\ﬂj\Q o\osatt Lera.
TCAL‘E ‘U?‘ o5 fnsﬁt;qe v&ftica-t J:re;r.'tian

! TL\E#‘\:
F = MmO
vse q= 10 ms™ "
(301}—205) = (20)(o) L

_ 7300-204 200-20(10)

- 2.0 - 20
-1

s 5 m 5
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Two particles A and B are connected by a light inextensible string. Particle A has a mass
of 5 kg, particle B has a mass of 15 kg, and particle B hangs directly below particle A.
A force of 300 N is applied vertically upwards on particle 4, causing the particles to

accelerate,

Find:

(a) the magnitude of the acceleration

0625 ms "

(b) the tension in the string.

‘b) HE*"E :llust f.nﬂbinlal' 'garces on B o sBD

/s .
() & (15 Ks)
WV Wy = 199

[-= ;:“3.:-0-1‘“

‘Drchm"""‘jj i
-rv.-:h“}' \V‘t\ﬁﬁ '

o= 5 M&Jl

Tn..ke ‘UF: e ?UB:-['.:J?_ vtrt’i:mk :l;l"ﬂ_c.t;.nq

F
(T = iSj)

ar—

|

T

= Mo
= 75+1‘53= "[5+IS[‘;D\

i

2725 N

vse 9= |0 mﬁdl

Page 8 of 20

For more help, please visit our website www.exampaperspractice.co.uk




7=

EXAM PAPERS PRACTICE

A train locomotive of mass 7000 kg and a carriage of mass 2000 kg are at rest on a
section of horizontal track. The connection between the locomotive and carriage may
be modelled as a light rod parallel to the direction of their motion forward or backward
along the track. The resistances to motion of the locomotive and the carriage are
modelled as constant forces of 2300 N and 1000 N respectively.

The locomotive begins to accelerate in the backwards direction, with its engine
providing a constant driving force of 15000 N.

Find:
(a) the magnitude of the acceleration of the locomotive and carriage
[3]
(b) the thrust in the connecting rod.
o) Teeal locomolive and coceinge as siagle object here. [2]

Totel mays = 7000+ 2000 = 9000 kg

Tela! cesicTonce = 2300+ 1000= 2300 W

H o é:m £ o
Deowr "9 =

ceally \helgs T R=90009 N

1400 W c.a»-rr;o»je locorﬂot}ua / 15000 W
: (1000 k3) (nooo kj) h“ 'E
...............:........ R || i . v;]_'._‘J

Becavse cod s Lgll /? 0q N Eny ‘,:‘ 1s
- Len '.ﬁnaft 'tt!- mesd \"J = 900 j ‘pa.d. o B

'\I&ft;co«‘l fortzs iR \aa-lio.ﬂl:eé,

Tﬂke_ h‘.&{t' %] ?b&‘\t:qt ‘hof:zontul é;rgcJ[:o.q,
l‘* 1“"“*1&-'1)[0-‘[ é:rect[ae\i

F = wme

(1sco0 - ’}300) = (9000) (o)
_ 15000- 3300
- 000

&z ). 3 ms "
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A train locomotive of mass 7000 kg and a carriage of mass 2000 kg are at rest on a
section of horizontal track. The connection between the locomotive and carriage may
be modelled as a light rod parallel to the direction of their motion forward or backward
along the track. The resistances to motion of the locomotive and the carriage are
modelled as constant forces of 2300 N and 1000 N respectively.

The locomotive begins to accelerate in the backwards direction, with its engine
providing a constant driving force of 15000 N.

Find:
(a) the magnitude of the acceleration of the locomotive and carriage

[3]

(b) the thrust in the connecting rod.
o = 1‘ /:]) ¥ 5_1 [‘ffﬂ-—n fa.rt {0\]) [2]

Ilo) HEFP_ D-“l?' 1‘_C|n'il1cll.ﬂr “T‘nf’tiﬁ [, 'R.Q {.Q—fl"tﬂ-je..

) l:&itﬁm
1

-2000¢ N D"*":"j
T R j rlLM\I'\T .‘h‘?-\f"' 4
1000 N [ cocringe T (heust)
E (1000 kq) :

\\/ z2000a N
o p|

\Fﬁ_(tltmlll -ﬁ:ql‘itS &t e Lmkmni‘_lé.
Toke ‘\2‘$tl o5 fub:t:ut ‘L\nf:tﬁﬂtul J'.rqc'tiw_
1~ "nar‘l':.-b-\'tm‘t diewcliant

F = ma

(T-1000) = (2000)(1-3) = 2600
T = 2600 + 1000

T = 23600 N
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Two masses A and B are placed ina light scale-pan, with mass A resting on top of mass B as
shown in the diagram below:

A
700 g

900g |p

Mass A has a mass of 700 g and mass B has amass of 900 g. The scale-pan is attached to a

vertical light inextensible string.

Using the string, the scale-pan is raised vertically with an acceleration of 0.5 m s~

Find:

(a) the tension in the string

(b) the force exerted on mass A by mass B

(c) the force exerted on mass B by mass A

(d) the force exerted on mass B by the scale-pan.
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Cnﬂqgrt 1e .-_\-
G\) mpy = 0.7 1-'-5 g = 0.4 \cﬂ & Qaadard VS

Tl e 'twﬂ maiies as s;n_j‘lr. u‘h:}gﬂ.t \h!f‘i.
Combined mass =2 0.7+0.9 =1.0b ""‘j

' . A:ﬂ-f}rm‘“
Ke [sLeiey | t T Tt 1
A -t‘?-“'*ll-\"T h\“"g". !

o s

<~
™
=
®

0.7 kj A :
0.9 k9 |B E T‘£h= 0.5 ens "

Tm'l.ce ‘UF’ a5 ?na]tiuq vtrt'ir_n.\ J:.-I‘E,-l‘.-t;.nn_

F = o
(T-1.69)=(1.6)0.5)= 0.8
T2 0.8+1.63=08%6(10)

\6.8 N /\

use 3=10 -5

1

T
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Two masses A and B are placed in a light scale-pan, with mass A resting on top of mass B as

shown in the diagram below:

A
700 g

200g |

Mass A has a mass of 700 g and mass B has a mass of 900 g. The scale-pan is attached to a

vertical light inextensible string.

Using the string, the scale-pan is raised vertically with an acceleration of 0.5 m s~2,

Find: (a) the tension in the string

(b) the force exerted on mass A by mass B

(c) the force exerted on mass B by mass 4

(d) the force exerted on mass B by the scale-pan.

B) Hefﬂ! aalﬁ?' ceﬂS:qu t\he %arcﬁﬁ an wnog g P‘u

P

N ‘f}ra-ﬁl"":] - ;Iuﬁ 0
J’\An: 0:1 g ceally ehgs -

0.7 lr-'_ﬁ] A /‘A\ o= O:S msdl

Fnﬂ l:’r'afut of B an F"‘}'
Toke ‘U?J o4 fos's't:ur?_ verlical J:ru.ti.nq,

F = ma
(Fox =075 )= la)[6:5]= 585

Fai = 0.35 +0.‘1j = 0.95+0.1(10)

7

Fop = 735 N up | we 31007

[L}

il
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Two masses A and B are placed in a light scale-pan, with mass A resting on top of mass B as
shown in the diagram below:

900g |g

Mass A has a mass of 700 g and mass B has a mass of 900 g. The scale-pan is attached to a
vertical light inextensible string.

Using the string, the scale-pan is raised vertically with an acceleration of 0.5 m 52,
Find:

(a) the tension in the string

[3]
_ L
(b) the force exerted on mass A4 by mass B Fﬁﬂ = 7.9 N ._,?
——
(2]
(c) the force exerted on mass B by mass A
[1]
(d) the force exerted on mass B by the scale-pan.
[2]

(;) ?J); Newlon's Thicd Law, He Torce
of Aon B 15 equal o magaitode bt
arfos;tt 1o direction 1o The Focce
5 % .0 A.

T‘nﬂ. ‘an‘cE n'? F\ on B 1s 1.35 N
\Jﬂf-t».tc.n.“-y Juﬂﬂﬂﬁ-fe‘S‘
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Two masses A and B are placed in a light scale-pan, with mass 4 resting on top of mass B as
shown in the diagram below:

A
700 g

900g g

Mass A has a mass of 700 g and mass B has a mass of 900 g. The scale-pan is attached to a
vertical light inextensible string.

Using the string, the scale-pan is raised vertically with an acceleration of 0.5 m s~2.

Find:

(a) the tension in the string

[3]

(b) the force exerted on mass A by mass B

[2]
The force oF A 6»n B s 7.5 W

(c) the force exerted on mass B by mass A uu"i,i;..h'l'l? T
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Two masses A and B are placed in a light scale-pan, with mass A resting on top of mass B as
shown in the diagram below:

4
700 g

900g g

Mass A has a mass of 700 g and mass B has a mass of 900 g. The scale-pan is attached to a
vertical light inextensible string.

Using the string, the scale-pan is raised vertically with an acceleration of 0.5 m s2,

(a) the tension in the string
™ 'I

(b) the force exerted on mass 4 by mass B

[2]
TllhE 'Fq(‘:i? u? P'I & EI- -IS- 735 N

(c) the force exerted on mass B by mass A - .lll? e

(d) the force exerted on mass B by the scale-pan.

c:l) Harﬂ nﬂ‘lr ,._-.Q.,r,'.clep t‘he %efiﬂﬁ an wag$ B &

o é;wi"bm

=799 ™ '
qq N Fas s B] DEstsy l
\h[ﬁ" 0. j L%arr.l?. *ﬁ Ae (q._p_‘l"\-?‘ ".ne\lﬁb ’

0.9 kg |B
-2
T &-.." 05 -5

F—? (Force of um\v.—ro«ﬂ an 'E*)

Tallc.e: ‘UFF a5 fasllt-'de veelicel qll:re.r.tian_

F = ma

(0.9)(0-5) = 0.45

il

(Ff—o.‘ij—‘T.’l‘:S)

FP = 0.5+ 7.35 +0.94

7.8 40.99 = 1.8 +o.'-‘1{m)

/

Ff': \&8 N use 3=l0ms""

Page 15 of 20

For more help, please visit our website www.exampaperspractice.co.uk




7=

EXAM PAPERS PRACTICE

Two particles A and B have masses of 5 kg and 9 kg respectively. The particles are
connected by a light inextensible string that passes over a smooth light fixed pulley as
shown in the diagram below:

LA A A A A I A A A A

Abkg) @ @ B(9kg)
The particles are released from rest with the string taut.

Calculate the acceleration of the particles and the tension in the string as B descends.

Cﬂ'ﬂs;cizf' e %Hf.ts on A and B s.n;mre»ttlr .

o o T

Dfuu’l""‘j o é.uz

4 (v_m‘l'k]r ]'ﬂ'?-“ﬁsz: s
T
ﬁi B (9 ks)
O
V\dp = og N We = 99
Toke *vp' as The Tede " Jsvn g e
?nﬁi‘t}uq_ direction fos]‘tiua direction
F-_ = m O F =z mo
_ 1wl langous B =
T*Cocj = ba %—“QUJ.‘NS — ‘-'13 T. 9o
E{Lun:t:uon @ Eldm-tten @
G) T - Cﬂj = Cﬂo\
+ @ + (qj -T = (?o. & 5_-,_,
=\Q =
D9 = 15 o, g9t 9

= o - = )l e
= T = G6atlgz=((2)+6(10)= T2 N
?fﬂnﬁ@
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A box B of mass 2 kg rests on a rough horizontal table. It is connected by a light
inextensible string to a metal sphere A of mass 1 kg. The string passes over a smooth light
fixed pulley at the edge of the table so that 4 is hanging vertically downwards as shown in
the diagram below:

B (2 kg)

£ )
N

@ A(1kg)

The string between B and the pulley is horizontal, and the magnitude of the frictional
force between B and the table is 7.6 N.

The system is released from rest with the string taut.

(a) Calculate the acceleration of the two objects and the tension in the string as A
descends.

[4]

After descending for 1.5 seconds, sphere A strikes the ground and immediately comes to
rest. Atthat moment, box B is exactly 14 cm from the pulley.

(b) By first calculating the speed of B at the moment A hits the ground, and then
employing an appropriate equation of motion, determine whether or not B will strike
the pulley before friction causes it to come to rest.

[4]

Page 17 of 20

For more help, please visit our website www.exampaperspractice.co.uk




7=

EXAM PAPERS PRACTICE

"-1) I’_'aﬂs:-Jtr e Eﬂ‘fﬁtj av B and B ytfmrntt.\? 2

. & i:hﬁrnﬂ
ﬂra—"“"‘j |
J’I\‘-T .rr_d-“‘-f ‘1011.'151

mi ()ﬁ(m) e TR:HN -
4 P

£ 2w\ —> "

\L\Jf‘lj N
¥ Wa=9g N

\J'EFT:cn.I'. 'Furr.e_i. e "lpn"lﬂ-ﬂr:i‘.cll
Take hjnw-n‘ as The Toke ‘rl_-,'h't* as the ?uait:ﬂe.
rnsi‘]’,]qg d: L en e 2 BB Tel dicectiian

F=mo F =z ma
- t v | L anovs _ -
S_T = {__';Q.L-;aﬁ'm"5 = 1-Lb= "o
El\’ﬂt:ﬂﬂ @ E_t!.-lb-t:-bn @
® 9-T = o
-l-@ -&'(T—j,&i’ln«)
TLITL A use 3=10 s

|n—'r.{n

) = 0.3 ms-l

= 2(0.8)+ 7.6 = 9.2 N
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A box B of mass 2 kg rests on a rough horizontal table. It is connected by a light
inextensible string to a metal sphere A of mass 1 kg. The string passes over a smooth light
fixed pulley at the edge of the table so that A is hanging vertically downwards as shown in
the diagram below:

B (2 kg)

£ )
1/

@ A(1kg)

The string between B and the pulley is horizontal, and the magnitude of the frictional
force between B and the table is 7.6 N.

The system is released from rest with the string taut.

(a) Calculate the acceleration of the two objects and the tension in the stringas A
descends.

a=0.8 ngﬁl T=9.1.N
[4]

After descending for 1.5 seconds, sphere A strikes the ground and immediately comes to
rest. At that moment, box B is exactly 14 cm from the pulley.

(b) By first calculating the speed of B at the moment A hits the ground, and then

employing an appropriate equation of motion, determine whether or not B will strike
the pulley before friction causes it to come to rest.

[4]

Page 19 of 20

For more help, please visit our website www.exampaperspractice.co.uk




7=

EXAM PAPERS PRACTICE

b) After 1.9 5 e v&llu:.:-'i:)f oF B s
cuvrat=0+(08)(1.5)= 1.2 ms™'
Tvu=0 (Mreleased Fram res'\'."}
uLﬂﬂ F\ L‘-.tﬁ T‘ht 51"01.:-414, ﬂﬂt str;nj jbl‘.S 51-:\1'..1&.

Cﬂns;th "i{-.e, '?echj. an B? ~f v the flest Tﬁrt.h
E:biﬂts J L.trg 'I.l"".tt-

e A
second peacl

oy u=1.2 "“5-‘
e _ \IE"T:f.a". 'Far:,e,ﬁ are I'l::nl'q,nnr.EJ
/I\R "15” kat ru_-:ﬂ-.t g . e ?u[n’t:.ue_
7.6 N VocizonTal Jdirection
i k'."'} F = mo

\l,‘“'f'lﬁ‘”‘ g, B , - .18 57

t E)P.‘?nrl: cnm:ﬂﬁ ’ta H!'Et '?rm-ﬂ 'Er::.t:nn, B «..}m.ll'lJ

mede o J:;tnﬂtl af'r

o*-1.2" a )
. ! o S = = 0.89 m = 18.9 em ('3' %3
= 2 (-3.8) 1.6

18.9 cm > M em, so B will steike the

Pu’tl:y before it comes to rest.
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