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Notes
(a)
Note: for part (a) there are two elements that must be combined to score the M mark
- Differentiation of y to the correct form
- Showing the substitution of their derivative and y into a correct formula (which could be implied by a

. dy\? .
derivative of the correct form, a correct (d—y] for their derivative and a correct SA formula quoted).
X
. . : d i . .
M1: Differentiates y to obtain y = cos2x = d_y = k sin 2x and substitutes into the correct surface area formula.
X

Must see evidence of using the correct formula, which could be implied by a correct substitution with their
derivative and y substituted- simply stating the result after differentiation (even if correct differentiation) is
MOAO without some evidence of application of their derivative to the correct SA formula. Differentiation must
be seen, and the 27 but condone the omission of the limits and/or the dx for this mark.

Al*: Reaches the printed answer with no errors or omissions. Fully correct working shown, including limits,
and the dxetc. Must be fully shown. Some exemplars are below:

T

7
y =C0S2X = g—y =-2s5in2Xx= S = 272"‘ c0S 2x~/1+4sin’ 2x dx MOAO*
X
0
(Correct derivative but no substitution shown, no use of formula seen, states given answer with no justification)
dy . Z - 2 Z -2
y = C0s2X = ol —2sin2x =S =27z | cos 2x\/1+(—23|n 2x)" dx =27 | cos2xy1l+4sin®2xdx MI1AL*
X

0 0
(Correct derivative, use of correct formula seen - implied by a correct substitution with their derivative and y)

1N

y = COS2X = g—y =2sin2x =S =27 cos2xy1+4sin?2xdx MOAQ*

X
*o

(Incorrect derivative, no use of formula seen by correct substitution, states given result with no justification)
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y:0052x:>3—y:2sin 2x =S =27 | c0s2xy/1+(2sin2x)’ dx=27zJ‘ cos2x/1+4sin*2xdx  M1AO0*
X

*o 0

(Incorrect derivative, use of correct formula implied by a correct substitution with their derivative and y)

d : . / ’ “ .
y =C0S2X = Y _ _2sin2x and S=27rJ. y 1+(3—y) dx = S=27rj cos 2X~/1+4sin*2x dx MOAO*
X
0

dx
0

(Correct derivative and formula seen but no evidence of using the correct formula to obtain the given result)
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y =C0S2X = g—y =-2sin2x and (g—yj =4sin°2Xx = S = 2;;J. cos 2x+/1+4sin? 2x dx

X X
0

MOAO*
(Correct derivative and square seen but no evidence of using this in the correct formula to obtain the given
result)
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y:COSZXZd—i:_zstx, (d—ij =4SIn22X,s:2;zJ‘4y 1+(%) dx:ZﬂJ‘4cost\/1+4sin22xdx
0 0
M1A1*

(Correct derivative and square seen and use of this in the correct formula is implied by the correct formula being
quoted.




(b)

B1: Correct differentiation. Accept equivalent forms if the substitution is rearranged first. Must be a fully
correct differentiation to score this mark.

M1: Substitutes fully into the given integral and makes progress to eliminate the x terms. Must substitute fully,
including the dxand arrive at an integral involving only &. Limits not needed for this mark and condone if they

are not changed yet.
Al: Correct integral in terms of cosh & (can ignore limits for this mark).

M1: Applies cosh?@ = J_r% + %cosh 20 or uses the correct exponential form and expands to obtain an integrable

form for the integral (can ignore limits for this mark)
Al: Fully correct integration (can ignore limits for this mark)

M1: Applies the limits 0 and arsinh 2 or e.g. 0 and |n(2+ JE) to an integrated expression of the form

ad +bsinh 20 or ae?” +bo + ce™’. Must see clear evidence of the limits being applied, but condone the
omission of the lower limit as it gives 0
Al: Cao. Must be in the exact form requested.




