S(a)

Isec” xdx = Isec”’2 xsec’ xdx Splits sec” x into sec” > xsec’ x M1
Jsec" xdx =sec”” xtanx — J (n—2)sec”” xtan® xdx
Depends on previous M mark dAM1A1
dM1: Uses integration by parts to obtain sec” > x tan x — kj sec” xtan® xdx
Al: Correct integration
Isec” xdx =sec”? xtan x — j (n—2)sec"? x(sec’ x —1)dx ?I\}II
on
Uses tan® x =sec’ x—1 EPEN)
J- sec” xdx =sec" xtanx—(n— Z)I sec” xdx+(n-2) I sec”” xdx
=sec'” xtanx—(n-2)I, +(n-2)I ,=(n-1)1, =.. ddM1
Depends on all previous M and B marks
Introduces I, and I,.,and makes progress to the given result.
(n-1)1, =tanxsec' x+(n-2)I,,* Fully correct proof. Alcso
(6)
ALT Jsec” xdx = J.sec”"2 xsec” xdx Splits sec” x into sec” > xsec” x Ml
J‘sec”"2 xsec” xdx = J.sec”"2 x(l +tan’ x)dx Bl
- Uses sec” x =1+ tan® x and splits into 2 (4™ mark
= J.sec”*2 xdx + I tan” xsec” * xdx integrals. M1 on
EPEN)
Itanz xsec"? xdx = tan xsec” > x — jsec" xdx
(n-2) (n-2)
. . 2 n-2 . n-2 n dMl
Uses integration by parts on I tan” xsec” * xdx to obtain Atanxsec” " x— BI sec” xdx
Note this is the 2"* M on EPEN.
Isec"xdx:J.sec"’zxdx+—tanxsec"’2x— Isec”xdx
n—2) (n- Al
Fully correct integration
Isec" xdx=1 _,+———tanxsec"” x—Lln =(n-1)1, =...
(n-2) (n-2) ddM1
Depends on previous M and B marks
Introduces I, and /,.-and makes progress to the given result.
(n—l)[n = tan xsec” " x+(n—2)ln_2 * Fully correct proof. Alcso
S(b) 1, =1 Correct value for I, seen or implied. B1
I, =—tanxsec” x+—1 ) . .
6 =5y YTt Applies the given reduction formula once. | M1

ore.g.




I, = ltanﬁsec4 £+i14
5 4 4 5
ore.g.
1 4 4
1 41 2 1 44 28
=—tanxsec’ x+—| ~tanxsec’ x +=1, :—(1)(\5) +—(1)(ﬁ) +—(1)
5 53 3 5 15 15 M1
Applies the given reduction formula again and uses the limits
to reach a numerical expression for /s
28
=— Correct value Al
15
(C)]
ALT =1 Correct value for I, seen or implied. B1
1 2
1, = gtanxsec2 x+gl2
ore.g.
1 T LT 2 ) . .
1, = 3 tan 2 sec 2 + 3 1, Applies the given reduction formula once. | M1
ore.g.
1 2 2
I, = étanxsec4 x+%(§tanxsec2 x+§lzJ = %(1)(\/5)4 +%(1)(\/§)2 +% "
Applies the given reduction formula again and uses the limits
to reach a numerical expression for /s
28
=— Correct value Al
15
Total 10

In part (b), condone confusion with the coefficients provided the intention is clear.

For either method in part (b), all working must be shown and the given reduction formula must be used at least
once. So do not allow e.g. 5 to be evaluated with a calculator but I4 can be evaluated directly without using the
given reduction formula using an alternative method e.g. by parts or by substitution — see below:

Parts:
I, = Isec“ xdx = _[secz xsec’x dx = sec’ xtanx—ZJAsec2 x tan’x dx

:seczxtanx—2jseczx (seczx—l)dx:seczxtanx—ZJ.sec“x dx+2J.seczx dx

1 2
=sec’ xtan x — 21, +2Ise02x dx = 3/, =sec’ xtanx +2tan x = I, =§seczxtanx+§tanx

Substitution:

1, = J.sec4 xdx= Isecz xsec’xdx = Isecz X (1+tan2x)dx

du u’ tan® x
u:tanx:Jseczx(1+tan2x)dx:_[seczx(1+u2) : :?+u: +tan x
sec” x
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