Question

Number Scheme Notes Marks
3(a) _1 dy 1/ > Correct derivative.
Way 1 y= E(tanx +cot x) = a = E(SCC X —cosec x) oe Any equivalent. B1
i“denttlliles | i Applies sec’ x =+tan’ x+1 and
frstthen | = 7(1 D (1 +cot” x)) {: —(tanz x—cot’ x)} cosec’x =+ cot’ x+1 to their \% 0
squares 2 2 .
derivative
, Squares to a 3 term expression (or 4
1 if middle terms uncollected
Y :—(tan“x+c0t4x—2tan2xcot2 x) ) 5 ) dM1
dx 4 2tan” xcot” x can be seen as 2
Requires previous M mark.
2 Adds the 1 and achieves either
1+ d_ 1+ l(tan“ x+cott x— 2) expression shown but allow the
dx 4 constant to be multiplied by
1 1 1 1 tan’ x cot” x Al
= Z(tan4 x+cot’ x+ 2) or - tan® x + " cot’ x + 5 May be seen as e.g.,
Not implied. Must be seen %\/tan“ x+cot’ x+2tan’ xcot” x
M1: Applies the arc length formula
3 2 z ) . dy
d 1]:3 with their —
s —f /1+[ayj dx = EJ‘ (tan2)c+cot2 x)dx *
x < Al: Correct result achieved withno | \p1 A1*
° clear mathematical errors seen.
1 1 : T 113 9
Allow —(tanzx +cot’ x) or — | tan’x+cot?x| Condoneomission of “dx” and/or
2 2 limits and occasional missing
arguments.
Converting to sin & cos: likely to score max of 100010 unless tan & cot are convincingly recovered | (6)
1 dy 1 ) ) Correct derivative.
Way 2 y= E(tan x+cot x) = e E(sec X —cosec x) oe Any equivalent. Bl
quua;es dy ? 1 Squares a derivative of the correct
,:;St then = | = —(sec4 x+cosec’ x—2sec’ x cosec’ x) form to obtain a 3 (or 4 if middle | M1
identities dx 4 terms uncollected) term expression.
= %((1+tan2 x)2 +(1 +cot’ x)2 —2(1+ tan’ x)(l-%—cot2 x)) Applies sec’ x =ttan’ x 1 twice
1 ﬁ ﬁ - and cosec’x = tcot’ x £ 1 twice. | dMI
{:Z(1+2tan'x+tan x+1+2cot” x+cot' x—2—2tan” x—2cot x—ZIan‘xcot'x)} Requires previous M mark.
2 Adds the 1 and achieves either
1+ b 1+ l(tan“ X+ cot* x— 2) expression shown but allow the
dx 4 constant to be multiplied by
| | ) | tan’ x cot’ x Al
= Z(tan4 x+cot’ x+ 2) or o tan® x + " cot’ x+ 5 May be seen as e.g.,
Not implied. Must be seen %\/tan“ x+cot’ x+2tan” xcot” x
i M1: Applies the arc length formula
3 2 z dy
d 1]: with their —
s= 1+[—y]dx:—j tan’x + cot’® x dx * dx
x dx 2 c Al: Correct result achieved with no | np1 A1*
6 clear mathematical errors seen.
1 1 o 113 99
Allow —(tanzx +cot’ x) or — | tanx+cot® x| Condone omission of “dx” and/or
2 2 limits and occasional missing
arguments.
Converting to sin & cos: likely to score max of 100010 unless tan & cot are convincingly recovered | (6)




Question

Scheme Notes Marks
Number
3(b) e L5 Applies tan’ x =+sec’ x+1
ZJ.” (tan2x+cot2x)dx:2J.” (seczx—1+cosec2x—1)dx and cot® x = +cosec’x +1 to M1
5 % the integral
Work in sin and cos must use identities (sign errors only) and lead to a result of the form
below after integration condoning the absence of a term in x but allow the last M to be
available following a completed attempt at integration.
MI: For tsec’ x — +tanx
1 z and *cosec’x — tcotx
=5 [tan X —cotx— 2XL Requires previous M mark. | dM1 Al
¥ Al: Correct integration. Limits
not required.
1 T T or ju T or Applies the limits (see note
—| tan—-cot————| tan——-cot——— below) following any completed
2 3 3 3 6 6 6 attempt at integration. Allow
slips provided it is a clear Ml
1 \/— 27 \/§ {\/g T 3J P P
A I attemptat f| — |—f| —
2 33 (3 3 P 3 6
Correct answer in any exact simplified form with 2 terms e.g.
143 = 2\/§7zi_512\/§_1 4f3-x Al
2003 3) 3 6 3 63 2) 6
5
Note they may apply the limits %&% or %&% and then double the result. ©)
Just the answer or decimal answer (0.6311017628) is 0/5 Total 11




