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{i) Uses the correct EPE formula [25x0.47/(2x1.6)} M1
Obtains 1.25] Al
Obtains GPE=0.15gx0.4=0.6J B1
(i) | Attempts to form an energy equation involving EPE, GPE and KE terms | M1
[1.25 = % 0.15v* + 0.6]
Obtains speed as 2.94 ms™ (2.943920) Al
(i) | Kientifiesthedstmee of ventre-of mass-From-vertical- faee-as B
‘H3pebasefr—103]  Use o} ‘A¥1s or BpXie i
Maxtmum overhang is 6.67 cm (20/3) fifor 10- % B Af
(i) | ldentifies the maximum possible width for books as 100 - 2 x and M1
dividesby 5 [100 - 20/3)/5]
Obtains greatest number as 18 Al
Obtains extension of string as 0.2m {or half-extension as 0.1m} Bl
Finds the tension by uswgdahfucrst:reﬂu EE sq l LEDW%Y o) M1
T=12x02/080r T=12x0.1/04 [=3] A&
Resolves forces on the particle vertically and substitutes for T ¢ o A M1
[W = 2x3x(0.14/0.5) or 2 x 3 cos 73.74°] ='h Somc Freabmeab ol caill
Obtains W = 1.68 Al
(i) |Usea=w’r [16 x 1.2 5ind45°) M1
Obtains acceleration as 13.6ms™ (13.57645) Al
(i) | Uses Newton’s 2™ Law either horizontally or perpendicular to OP to M1
obtain a 3 term equation
Tsind5"+ Ncosd5°=0.3 x 13.576 or Al ft
N-03gsind5°=03x13.576 cos45°
Resolves forces vertically or uses Newton’s 2% Law along OP to obtain | M1
a 3 term equation
Nsind5*=Tcosd5°+03g or T+03gcosd5° =03 x13.5765in45° | Al f
Obtains tension as 0.759 N (0.75868) Al
Obtains force exerted by the cone as S.00N  (5.00132) {4, o) | Al
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3 (i) Uses (4, + A:}X = A1 X, + A: X, [0.09% = 0.05x0.25 + 0.04x0.45) | Ml
= ol i | =
¥ = 0.0305/0.09 (ﬂ_ 0 2 fremBY (= 61/180 or 0.3388889) Al
Alternatively for the above 2 marks:
Splits the lamina into 2 rectangles of weights 5 N and 4 N or considers it as a square of
weight 25 N from which a square of weight 16 N is removed Mi
Obtains moment distances as 0.25 and 0.45 or 0.2 and 0.45 (2 rectangles cases) or 0.25
and 0.2 (2 squares case) (distances may be imphied) : Al
Takes moments about A to obtain an equation for 7 Mi
9x0,0305/0/09 =05Tsin 30° or 5x025+4x045=0.5Tsin30%r | AlfR
4x02+5x045= 0.57in30° or 25x0.25-16x0.2=0.575in 30°
Obtains tensionas 12.2 N (Al « Gy fndvel whid fownds b 1242 } Al
(ii) | Obtains vertical componentof forceat Aas 29N (fifor9-21) Bl ft
Obtains horizontal component of force at A as 6. 13N (= 10.5655) Bifi
(R for %2 T+/3)
Uses F2=H+V? M1
Obtains magnitude as 11.0N (10.95628) (,q o r\]) Al
6 [ [8%—0h Uy NeolteY vl & 0 BLMy
Withe~—vdrdrd dvidr =-1/4  \Vang ) (ovvec May Bl g
Integrates and uses v(0) =2 [v=-xi4 + 2] M1
Obtains the distance as 8 m Al
(iifa) | Obtains F = 3/40 x 0.4g [=0.3] Bl
¥ rd = - il == .
Uses Newton 5[23 }!s}vnangisb f:’ di‘ﬂ e ) [0.4 dvidr=-0.1v - F] M1
Obtains the given equation 4 dv/dt = (v + 3) cormectly Al
(b) | Obtainst=-4 In{v + 3) *O (e} Bl
Gnd puby MI 9y (r-n,_ raerdsd only Wf oy [ MI
Uses v (0) = 2 to find Ckr evaluates j;;dv E-fv) iy 0 la &_M m\)
t=4In53(=204) Al
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(i} Substitutes 8 = 30°, x = 10 and y = 2 into the correct general equation for | MY,
. . o 100g
the trajecto 2=10tan30" ——=——
¢ Tecion i 2¥? cos® 30° by G
or eliminates 7 from 10 = ”Tz‘ﬁ. 2= 52?-— 572 { fur o covennd ‘hjhd'l b
'n V-
10 400 ~ Rt
st AT foVimde. 2 o 9
=5 3V’)] 3 ™ e T
Transposes to obtain a numerical expression for »” b( jrm Av = e Ml
leg . _ 1000 (=176.6705)] 14 L-)m
10 A hh}
20075 )| —= -2
{ l[ V3 ] v‘wf‘/ £T
Obtains V = 13.3 (13.20175) ’ Al
(i) Substitutes for Vin 19 = VT;@‘- or 2 = f.}_ sT*and solves for T Mi
Obtains 7= 0.869 (0.868735) Al
(If vertical motion is considered, the A mark is awarded only if
verification that the value of 7 found corresponds to (10, 20) rather than
(5.3, 2) takes place)
(it Uses tanar = +£ or tana:=:t% (mlm Feal®: 3‘/{1) Ml
x &
Obtains # =+$3/H42 1320053 {or 5ary) [11511] Bl fi
dy 2 ex
——=tan30’ - ———— 0.57735 - 0.07547x
o a7667%075) | ]
§ = 13:3421040-869 ) 138 LS - le(ed0h) [-2.041477) Bl fi
or Y ~unie’ -— 108 [0.57735 - 0.7547]
dx {(176.67X0.75)
Obtains angle aossid’ ( L6SHI32) or Ki) 0.1° (10.0568) Al




