APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

In this exercise take g = 9.8 m/s’.

1 A ball is thrown at an angle of 30° to the horizontal with an initial speed of 20 m/ s. Find the initial
horizontal and vertical components of the velocity of the ball.

Ve =20 0 30 = 20X 3 = 10/ mA™
2

Va = 20 mn30 = ZOKi_ = 10w e

2 A particle has initial position vector (4i + 5j) metres. It moves with a constant velocity of
(3i — 2j) m/ s. Find its position vector after 7 seconds.

XA = b +3xF=4+21=125
(1) =5+ ()3 T

So He polide posfon vedo of €27 i 255 =14
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

3 Find the magnitude of the resultant of the forces (2i — 3j)N, (41 + Z)N and (=37 + 3Z)N.

ﬁHT [ZL 5() +[[H,‘|'d +[—3f+3d“’
- [245-3)T +(—3+|+330(’
= 5T 4]

4 Two forces of magnitude 3 8\16 N act away from a point P and are perpendicular. Find the
magnitude and direction of tHe resultant force (measured from the 30 N force correct to the nearest

The M%Nm&g dg Re AM&J fm s 30M 162 34N

B s mk Mok fubo 16 _ 8
30 15

o B~ 28°

Section 7 - Page 2 of 4



APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)
A}
6 1In the diagram, an object of mass 5 kg is suspended from a horizontal ceiling by Ceiling

two strings of equal length. Each string makes an angle of 60° with the ceiling. \ = 5 /
Calculate, correct to 3 significant figures, the equal tensions in the two strings. \60 l 60

By poplig o fuas o oy O

— Skg
we obtam : [ @30 + Tan 30 :[\’J l

4D 2T xwd0 = Mg

I ZTKE:gxqg
&

i S éxq'g ~n 28.3 Newbouns
2
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

7 The diagram shows an object of weight 24 N at rest By
at P on. an inclined plane. Find the component of AN /60"
the weight:

a down the plane, -

b perpendicular to the plane.

‘r;/\ b ea 60 = 24 K'Z [0 New fons

L) The P\deﬁa\ PMyZ.mdLmQM o R \QQ"“L”\"
Fo) 2 2 bl 24 5 L1043 Nuibos'
= \
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

10 A river is flowing at a speed of 1.5 m/ s. Sam wants to row from point A on one
bank to point B on the other bank directly opposite A. He intends to maintain a

constant speed of 2.5 m / s. In what direction, correct to the nearest degree, should Sam row? Give your
answer as an angle of inclination to the line AB.

1.5 ma
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

11 Two dogs Brutus and Nitro are simultaneously tugging on a bone. Brutus is pulling with a force of 12 N
in a direction 45° west of north, while Nitro is pulling with a force of 16 N in a direction 30° south of
east. Calculate, correct to two significant figures, the magnitude and direction of the resultant force.

7N

N

> E

4

30°

6N

Ve

Golfog {:z@ 5T+ 12anbS]

llém[w) > +16 ain (30) ]
Th [nx( ) +16s q”(lz( néxip
S [«6JZ+8(§]3+[6E»8] 7
o |- (ol #5Y BT = 539 Ko

to = 628 9:%@&"@}£ il
—¢{2 +8l> —§[7+8(3

Section 7 - Page6 of 1[}



APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

12 Three forces act on an object of mass 5 kg. These forces are represented by the vectors 9i — 2,
—3i + 10jand 18; — j. Calculate the magnitude and direction of the acceleration of the object.

WG = ZF < [1e-2g | +[-3THop) 48T -7 )
> 1 [l 28\t + c2+10-07
a__yd(‘? 3 +18)T+ | (J]

'.q:‘ il —-
X E[Z“H”

—————

al- (@ -5

+M®: ;’/S' :;l
24 /= 24

(
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

13 The position of a plane flying horizontally in a straight line at a constant speed is plotted on a radar
screen. One unit on the screen represents 1 km in the air. At 12 noon the position vector of the plane is
40i + 16;. Five minutes later its position vector is 337 + 40j. Find:

a the pos}tion vector of the plane at 12:15 pm, )
b the velocity of the plane as a vector in km/h.

g A Lo rlg)=boT ey

A .05 rlizes) < 3BT HAOT

So w &, #o darge b —FTH 2T

s o’ woold be (4T +48T
) - o] o

7(ois) = 19T +88¢

s, o 1215

])) s 5 'y CQO,,%Q b, .~ T0 & 243’
—Q4T + 2887
whﬁm by 12, = J
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

14 The diagram shows an object of mass 5 kg being raised by forces of magnitude 75N |
75N and 50 N. "N oson
a Find the weight of the object. 200 \,140%”

N
b Find, correct to the nearest newton, the magnitude of the resultant of the three

forces acting on the object. :
¢ Find, correct to the nearest degree, the angle this resultant makes with the upward iW=mg
vertical direction.

) W=ng = 5% 1.8 = 41N

*P(m =5 kg)
|

b) Summwg o S fcsww o fle \f,JTcaQ/ fﬁmw&bﬁ
el be Kﬂu.c& o F520 + 850 @ 40 — 41
:60 NUL)‘@/\A Qw\_px.
9 SWE h 3 Emm,b o B @51§20k(‘d9/\wk9‘7) e =
g = [?5@*5‘._(40%0) + 50 e 50]
Aoz on =
= 6.5—2

IO RS L Oet6S s 67
60 60
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

16 In the diagram, a flowerpot of mass m kg is hung from a ceiling by two chains. A ceiling B
Let the tensions in the chains AP and BP be T, and T, newtons respectively. 600: 40 30°
The third force acting at P is the weight of the flowerpot. TR?;D\ i
a By finding the horizontal component of the resultant of the three forces acting | flower pot

at P, show that T, = V3 T». (mkg)

b By finding the vertical component of the resultant of the three forces acting at
P, show that V/3 T, + T, = 19.6m newtons.
¢ Find the mass of the flowerpot, given that 7, = 98 N. {

d et bue T w30 = T2 260

q=bD TxJ--‘— ZXE GrTizﬁTa
| Z 2

Wo T, oa 20 + T, @60

6= W=T &8 +Tox+
5 2

s \)\): J_[Jg——,’f"rz:) ./ 5T\+T2_: 2.\}\}
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

17 The diagram shows objects of mass 3 kg and m kg attached to the ends of a light
inextensible string that passes over a smooth pulley. The 3 kg object is accelerating at
49m / s? upwards. Let the tension in the string be 7 newtons.
a Find the value of 7.
b Find the value of m. 3 kg

“)Wg(L:T-"W\gg % M%mﬁ&m%wmx
T= Mot

mkg
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

18 Two forces, of magnitude p newtons and g newtons, have a resultant of 24/7 N when
they act at 90° to each other. When they act at 30° to each other, however, the magnitude of the resultant
is 24/ 13 N. Find the values of p and q.

T T e

o

A »@/ S [pf+lgl-fpr)- 28 0

T‘; >
e [l
o 5’-"“&“/“3 both. mdos, W obfuia:

A

(2f )= [ 1] "+ fles] = [FF+ )2 e 4
512 [51+ 1317 +73 [Flg]
78 28 + (3 !Pliq)
Sl =

(‘N‘ﬂ) (IPIM') 4ipt ‘3'
L s o gt —4[8F)
- Ipl- Iql"‘ b ® & ®M@?f"“’
-2 [plsle o pl-b
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

19 The diagram shows objects of mass 3 kg and 2 kg on connected smooth planes o
inclined at angles of 6 and 26 to the horizontal. The objects are attached to 3 kg/\ 2k
the ends of a light inextensible string that passes over a smooth pulley. Let :

T newtons be the tension in the string, and suppose that the 3 kg object is 6 20
accelerating at « m/s> up its plane.
a Find, in terms of a, T, g and 6, an equation for the motion of the 3 kg object up its plane.

b Write down a similar equation for the motion of the 2 kg object down the other plane.
¢ Show that the system is in equilibrium when cos 6 = 3.

:‘-'

\ apin o o o B g o

vl 3«\@ Yo 8 =‘39/M9 iy

)8 = __’]: —j—ZgMﬂ?

9 A eqilbion, W e R e M@OL::O.
¥ T-:: /J‘L‘Ak
i O:-—&g e T - &9

O:_T—kz;mz@ Tsngw

\ : ‘@
to JinB=25  fe @0=2
2 ‘7‘
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APPLICATIONS TO PHYSICAL SITUATIONS (from CAMBRIDGE)

20 In the diagram, objects of mass m, and m, are held at rest on adjoining smooth
inclined planes. They are connected by a light inextensible string that passes m,
over a smooth pulley. :

a Show that when the objects are released, the object of mass m, will

300 60°\

accelerate towards the pulley if my < V3 m,. ‘
b Assuming that the condition in part @ is satisfied, show that the/acte?({%;('tm c:t Wy W\u EQ,

o= gEme -]
vZ(M(‘("ML)

%) Mo mam M will ot fowmds o pully o propedian
Gt ifa w&a,m’ ow the M %m w len How %r«odp\d”{m
cﬁmwagg}% PME:QO,ZO\TE_/\%LLI‘C\& /zseu_dmg ‘ﬂu».ov

m\gméo < mgw@

3
a=p ml’(}l:<MZx'{’_2“_
G=D W\|<MZE

j) MQ, = T - W\,gcméo AND M@, = mZgMSO -T,
B‘J T, =Tz and &, = 02 / ]Lé\kwfm

Mmoo =T - m(gx}l‘. ard MZ(L._.%_ T

L §

Add e two 2—“‘*‘*(70*% ool s
%(M&W\l\ _ g (B, -m) e o= glEN-n

ZKW\,-PMZ)
a = Q[B’Ml_ﬁ]
U2 (m +m,)
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