Curve equation

X2 + y2 — r2
5a
Using x-axis Use of correct integral. Limits
(p)_[ Xx 24/1% — x*dx not needed here.
or M1 | Accept an integral of the form:
Using y-axis X-axis: kj Xy r? = x2dx
1 2 .
(p)zjz(\/rz—xz) dx y-axis: k_[rz—xzdx
X-axis
2 3
=5 ()" )
3 Correct integration, ignore
) Al | limits. Correct expression.
y-axis
3
(o) 0%
2 3 Correct use of limits, 0 and r or
_§(p)r AL Crandr.
Using x-axis Complete method to obtain
1, _ f distance.
Eﬂr pX = ijxy dx
_ _ 0 Use of a correct formula,
Using y-axis r consistent with the axis and
lmzpy _ Plj v dx M1 | limits used, to find centre of
2 2° mass with curve equation.
or
1 o o must appear on both sides
Eﬂrzpy = PI y* dx or neither.
0
2
=93 _ aro AL Obtain given answer from
1 .2 37 correct working
2
ALT | Parametric approach .
1 xgpr cosé, y=rsind Curve equation
5(a) | Ky =r
Using x-axis Use of correct integral. Limits
2r3jzsinzecos 248 not needed here.
0 M1

Accept an integral of the form:
kre[sin*0cos ¢ do




Correct integration, ignore

- 3 ~
=2r {Sms 9}2 Al | limits. Correct expression.
0
2 5 .
=3 r Al | Correct use of limits
2 4 Complete method to obtain
-3 ' distance.
X=1 5 M1 | Use of correct formula.
5”" o must appear on both sides
or neither.
_Ar aqx | Obtain given answer from
37 correct working
_ _ [5]
ALT | Using y-axis Use of correct integral. Limits
2 not needed here.
5(a) [2sin' o M1
0 Accept an integral of the form:
kr3jsin3¢9 de
3 > 2 :
r JOZ (1_C05 ﬁ)smﬁ do Correct integration, ignore
z Al | limits. Correct expression.
{ cos® 9}2
=r’| —cosé+
3 0
2 4 -
= 3 r Al Correct use of limits
2 4 Complete method to obtain
-3 ' distance.
X= 1 M1 | Use of correct formula.
57” o must appear on both sides
or neither.
_Ar AL* Obtain given answer from
37 correct working
[5]
5b large | Small Small
removed | added
mass 87a> 2ral 27a? B1 | Correct mass ratios
A e B1 | Correct dist
AC 37 37 37 orrect distances
Moments about AC M1 | All terms required.

Dimensionally correct or
equivalent for a parallel axis.
Condone sign errors. If column
vectors are used, this mark is
awarded once the equation is
written separate to the column
vectors.




8ra’ ><16_a_ 9 ra’ ><8_a ol x 8a Al | Correct unsimplified equation.
3z 3z 3z
=8ra’d
96a 8d —d o da Al* | Obtain given value from
3, 4 =e=— correct working. Need to see at
least some simplification.
[5]
5c Moments about perpendicular axis through | M1 | Dimensionally correct.
A Need all terms.
Or equivalent for a parallel
axis
From A Alft | Unsimplified equation with at
4ax8ra’—2ax2za’ +6ax2za’ =8ra’x most one error.
Alft | Correct unsimplified equation
Follow their mass ratio
=X =5a Al | Correct only. If measured from
B, distance is a
Correct use of trig to find an expression for d X
tan & M1 tan6’=§or taneza where
X is distance from A.
4
tand=— Al | Only
S5z
[6]

(16)




