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1} Two particles are moving <§E constant <v_co=w‘ At a particular
instant the particle with velocity vector (i-2j) ms™ passes through a
point with position vector (6i+8§) m.and the particle with velocity
vector (3i -+ 2§) ms™ passes thrgugh the point with position vector 2im
Show that the two particles gollide and find the position vector at the
point of collision.

.ii) The forces mm , E/énd mw act on a body with position vectors iy, 15,
rarelative to a fixéd origin, where
i+3j+4k)N

F, = (4i-3j+ 2k)N =(3i-3j)m
F,=(-3i+2j-K)N = (4i+2k) m

This system can be reduced to a single force 7 acting at a point A with
position sector r,=i+j+k together with a couple G.

=(-i+2j+k)m

2) Find the force F, and the couple G. %\\
@%

b) Give, in vector form an equation for the line of action. —

i) At time t seconds the position vector o
fixed .

origin is r metres and satisfies the

particle P relative to a

ifferential equation:

g
Given that P is at O when t= 0, show that

(2D
6r=(3i+ 2j +k)(e'- &™) ¥

i) A particle P describes the curve with polar equation #=asiné in
such a manner that the radius vector from the pole rotate with uniform
angular speed €. Find, in terms of @, expressions for the radial and

trangverse components of the acceleration of the particle when 6 = .Mm
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: m < ouv (work to 4 amnwsm_ plad
‘.icm ) \%J ua V ii) Bvaluate _%m ZOHﬂ AIC?/GG:TN% E Qlef?m.

SA

W w A smooth %raa A, BOS@ on a smooth horizontal table, impinges
c_&ﬁ:a@ with an identical sph at rest on the table, At the moment of
impart the line of centres makes an angle of 30° with the direction of A.
given that the coefficientof restitution between the spheres is e, show that
sphere A is deflec by the impact through an angle 6 where

V3(l+e)
tan@ = —
| T TRae
Given that e = 1 Show that the kinetic energy after impact is N\E.EN

iven that y satisfies the differential ma:wmos /AJ m
Ydx o

2
ml +10 . v
di? dx
Use the approximations
| 7 S » 3, o
/%.W. 4y WL it N&. Y and & w Lo "V 4 show that
o d h? dx
Amw + 1)Wur1 = 2y + Am? Dyn-1 (87 Yx )
Deduce that when

Find the value of y when x=0,4{given that y =1 when x = 0

by Simpson’s rule using seven ordinates (work :v to 3 decimal places,
N
take 7z NN/ .

@m. A particle P of mass m is attached/to one end of a light inextensible

string of length a whose other end @ is fixed. When at rest vertically
‘below O, P is projected horizontally with speed /Aga . Show that whilst
the mnSm remains taut, when QP has rotated through an w:m_m ¢, the
tension _m of magnitude 2//

Ew@ N+wuew.$ -
T o v

wa&wgﬁn%enﬁ%u \w* \.O:%@ m& or \/ %\.,
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g- Ky¥'aa
; -4-
Given that A = . , find the value of @ for which the string slack

. :@ A

that in ?a case, the greatest height of P above O is xm..m

u 6. A particle P, OF mass m, falls from rest E&Q m_.uiq in a medium
which exerts a resisting mcam of magnitude §§ where 55,.~ is the
\T %m&. of the nmna_a and is a constant,

O

=
\

0058 t=T,v= s ,\n -=and the particle has @:g a m.mgnmx i
| O (OShow that \nMM/ W
a) 2g vﬁ T=1In3 >
b) 2kgx=In¢ - &

o
0
<

(Vg

= TE &g _»é G

5. Show .

oTE
Q (i) The number of patients received by a specialised doctor on a
weekday has the poising distribution with mean 1.5. Find the
Eog_u_rﬁw that on a particular n_3~ %) Tm
& no patients are received @ &
S exactly two patients are received AR O f
~¢) less than three patients are received ) b
-d). at least thres patients are received
* . (ii) In a Further mathematics class of ten students the probability that a
A/ﬁ > wa&o.: passed in a particular test in . What is the probability that
| . ‘a) exactly 3 mﬁag&mmm& b ﬂ
; Tl 'b) at least 8§ students passed ( L AV/_
o p :. ¢) from2to 5 students passed \ M;Nn
8. Find the moment of inertia of 2 uniform circular disc of mass M and
radius @ about an axis passing through the centre O of the disc and
" perpendicular'to the plane of the disc. Hence find the moment of inertia of
the disc about an axis passing through a point 4 on the rim of the disc and
perpendicular to the plane of the disc
. The disc is free to rotate in its own plane about a smooth horizontal
axis passing through 4. It is released from rest in the position in which 04
mmvon.uosim:a»rm&wocwaon_”ﬁaEogmﬁgémnoo%om&m&m

~ —“ ~ when O4 first becomes vertical, A - wJ .

L
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Full marks may be obtained for answers to ANY SIX questions. {dfyou
attempt more than six questions, only the best six answers will be taken
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All questions carry equal marks.

You are reminded of the necessity for h:i Englisk and orderly
presentation in your answers.

In as_ﬁ._nrgm. you are advised to show all the uS_._u in your working,
giving your answer at each stage.

Electronic caleulators, mathematical formulae and tables are allowed,
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