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1 r=4cm

Uses v =wr

Speed is 20cm s~ (Frif r= %’x canlidab "m‘f ehybrncs Fraem @)

Al 13
2 1D Takes moments about B ' [ T cos60° x 2= 10g x 1] Ml
Obtains tension as 100 N _ Al )
(i) | Uses Hooke’s Law ({er sx presdion in X o { cw\\xq) Ml
Obtains 100 =200(3 — L)/ L or 100 =200 x /(3 ~ x) Alge
Obtains natural Iength as 2 m Al |3
3 |G |x=10t,y=-5 Bl
r(allew i F contlid R k=
Eliminates ¢ to find an equation in x and y 4\:-% R ;J,.— I Fre \ - e NC v ;w': K m\ M1
Obtains y = - x/20 (Al 81 for P‘H"““\ gwg VIR T, in \’rq\.‘lc “}'m\\ Al |3
(i) | Usestan 8=dy/dx or tan 8= y/x Ml
Obtains x =30 wheny =-45,0r7=3 wheny=-45, st 3.7 1% and § = (2)30 | Al
Obtains angle as 108.4°  (108.435) or 71.6° (71.565) Al |3
4 a=4%0.8 [=20] Bl
Uses Newton’s 2™ law horizontally to obtain a 3 term equation Ml
Obtains (Tp + Tp )cos30° = 0.5x20 [Tr+ Tp= _%/g] Alfe
: o 3
Resolves forces vertically to obtain a 3 term equation M1
Obtains 7p cos60° = T cos60° + 5 [7p-Tp=10] | Al
Altematlvely for the above 4 marks
Uses Newton’s 2™ law perpendicular to B0 to obtaina 3 term equation M2
Obtains Tp c0s30° — 0.5g c0s30° = 0.5x20 cos 60° [Tp=5+ —}%] A2 ¢t
[SR Allow Al with 1 sign or trigonometric error]
: Obtains tension in PB as 10.8 N (10.7735) Al 6

N e {3 Ju'\,,q( kl-nd\(\l (cn SUSYR ﬁ))l‘“,ﬂ%lmf.ﬁqi\ le/ Mus .

]
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i) GPE = 0.075g(d sin30°) or 0.075g(d + x)sin30°
EPE = 1.5(d - 2)"/2x2 or 1.5x"/2x2 '
Uses the principle of conservation of energy to form an equation with GPE Mi*
o 3 3 2 3 3,
and EPE terms ~d==(d-2)" or =(2+x)==x"
: [Sd=2(d-2 or S2+x)=2x"]
Attempts to solve a quadratic equation in d [(d-1)Xd-4)=10] M1
or attempts to solve a quadratic equation in x and uses d=x + 2 dep
[(x+1)¥x-2)=0 andd=2+2]
Obtains distance as 4m Al
(i) | Obtains the tension at the lowest pointas 1.5 N tt for 1.5(d~2)/2 Blft
Uses Newton’s 2°¢ law to obtain a 3 term equation Ml
Obtains 1.5 — 0.075g sin 30° = 0.075a Al
ft
Obtains acceleration as 15ms™ Al
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6 | () Uses Newton’s 2" law and a = v dv/dx , and attempts to integrate M1* %

[(1/10) v dv/dx = -»-200]
v =-x/20 (+O : Al
Uses v(0) =5 to find C ‘ M1

: dep
Obtains v = -x/20 + 5 («. i') Al 4

(ii) | Uses v=dx/dz, separates the variables and integrates MI1*
1 1
—dx = | —d!

Ugo® =I5 -
Obtains In(100 — x) = -1/20 c) Al
Uses x = 0 when ¢ = 0 to obtain ¢ = 20{In 100 — In(100 — x)] Al
ft only if the term in X is logarithmic ' ft
For taking anti-logarithms throughout the equatlon [100 —x =100e™*"] | M1
ANR In{fasi=a) .2~ rlzq,'f'c--—‘; Ibi\"‘v\—g +Q_ T dep
Obtains x = 100(1 - &™) (- Q.S‘__) ) Al |5

Alternatively for the above 9 marks
Uses Newton s 2™ law with a = dv/ds, separates the variables and integrates

{E ~dv= E . MI*
Obtains lnv=-420 (+C) _ Al
Uses v=35 when t =0 to obtain ¢ =20{In 5 — In v] '
ft only if the term in v is logarithmic Alft
For taking anti-logarithms throughout the equation [v=>5e" M1 dep
Uses v = dx/dt and integrates [x= j 5e™"®dt ] Ml1*
Obtains x =-100 €™ (+C) Al
Uses x = 0 when # = 0 to obtain x = 100(1 - e Al
Eliminates the exponential term from x = 100(1 - e 42 O) and v = 5¢"* to obtain an
equation in x and v [x=100(1-w/5)] Mldep
Obtains v = -x/20 + 5 Al
(iii) | x=100(1 < e™°) and € is +ve for all 1 P x < 100 | Bl |1
,\/g J_&,\‘) A lxm“e? rl:, in x(l\Qn\Q Gi V{:\i_n \n/ V, 3% w):z’ "‘"”‘f)
Vie «lber astivy nt ac Ma §omar ks quacdad Foeidy,
cw\T ! (Tve rnaYhs) ent Z:l"(/-'i <), /H(nvﬁ) JY\K Yl{ dn 3
i gny i1 C(D}P 4 4 (\AJ'L'\ V= Lc'ﬁ- Gy

”\\"&N"L& o Suhit e V CHQ“\‘) (A&.) ,q{ {f"]u,(q’r)bq\,
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7 | (@) |Uses (4 +4,)x=4x +4,x, tofindx

[(25x5 + 15x5)c = 25x5x12.5 + 15x5x2.5]
Obtains x = 8.75
Uses (4, + 4,)y =4y, £ 4,y, tofindy
[(25x5 + 15x5)y =25x5x2.5 + 15x5x12.5]
Obtains y = 6.25 v Al

(ii) | States or obtains &= tan « for prism on point of sliding Bl
States or obtains tan & < x/y for prism not toppled M1
[H—é&%ﬁ%ﬂ V \,L\’mn; "o,_“\[ 373 & u’f' R A‘
Coefficient of friction is less than 7/5((ony ynci ng vl g,ﬁy, o Jor 1ne 1\,&] | Al

(iii) | States or obtams tan 8= y/x for prism on point of toppling M |
States or obtams 4 > tanp for prism not sliding (or on the point of sliding) g |
Eliminates tan B from tanS=y/x and 4 > tanf, and substitutes forxandy | Al
[u> 6.25/8.75] to obtain the least value of the coefficient of friction as 5/7

(Convincrng uyolqnc,%m}-’an r\Q.jk"‘w.‘t"t\j)
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