Thres pertect. springs A8, B, O D have atiffnesses &, 4k, & respectively, and equal
natural lengihs &y, Particles of equal mass seoaee attached to the springs at. 8 and
', and the ends A and ¥ ave fixed to two points a horizontal distanee 6 apart
The system 15 froe to move in the line AD, as shown in the figure.

(i} Find the lengths of the springs when the particles aee in equilibriam,

(it} Show that the displacements ) oand 15 of the particles at & and 7 feom their
equilibrium positions satisfy the differential squalions

mEy = =bkr 44k,
mEs =  dkzy = §kxg.

i) Find the normal mwde angolar fregquencies for this system, and the corresponil-
ing normal mode displacement ratios,

tiv]) Write down expressions for the displacements of the two particles at time §
after leing released from acbiteary initial conditions.

(v] The system iz set in motion wilth particle B baviog an ioitial displacement
froon ks equilibeiom position of ,'ﬁ!.] towards the fived point £, particle €
bwving an inikial displacement feome 105 equilibren positaom of ﬂ:-lﬂl;, toowarrls
Ehe fixed point A, and bodls particles initally st rest, Skeich a graph showing
the motions of the two particles with timoe, indbeating the mest impoctant
firmb e,

Cuestion & { Uit 26)
Mote that e folal mumber of marks available for thie guestion iz 25
Consider the twio vee b fields

Fi=x'i+ry'j+oy:=zk,

Fo=gylte+zli+wie+ 20+ suk,

(il By wsing a oomwdition inwolving the eorl of & vector Reld, shich . slioald Bbe
cavenlly stated, show that the vector Beld Fp s not conservative, wherens the
vertor ficld Fy is consorvative,

(i) Evaluate the seodar loe integral JE*.-, Fy rdr of the vector field F, along the
e O

=t g=t z=i WN<E<])
Fromme the point (0,0, 0) o the poiot (L, L, 1].

(i1) Show that the sealar line imtegral [ Fy - dr of the conservative vector Relbd
Fau alopg the curwe O i

=l y=bt, sed (Bl S

from the poiot (0,0, 0) b the poiot (e, & o) takes the value
abla + ),

Hewee find o sealar ficld o, 4, 2) sueh that
Fy = grod g amd 0 O A = 1.

(v} By using the sealar field @iz, y, 2} from part (i), evaluate the scalar line
integral of the comservative ield Fq along any curee froom the poind I{E, 1,8} i
the point {—4, 2, <3}
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