Question Answer Marks Guidance
3@ 87 1217 26 +1- (8 1272 +6r—1)=2417 +2 M1 | Expands
no s M1 Al Al | Sums both sides and uses method of differences
24> 1" +2n=(2n+1) -1 with sufficient complete terms.
=
LR . Al | AG.
2421" =81 +12n" +dn=4n(n+1)(2n+1)
=1
5
Question Answer Marks Guidance
3(b) In n L LI M1 | Relates with sum of squares.
Sy, = 2 (2r) =y 1 48
=1 =l =1 =l
Sy, =1(2n)(2n+1)(4n+1)+ En(n+ )20 +1 M1 4
m =2 )| gh(n+1)C ) Applies Z 2 = La(r+ D2n+1).
=1
Sy, =1n(n+1)(dn+1+4n+4)=1n(2n+1)(8n+5) Al| = .
a3 Zr =inm+1).
=1
Alternative for 3(b)
n . n . & \ N M1 | Relates with sum of squares.
Sy=2 (271 =33 (2r) =) (47 —dr+1+127 |
=1 =1 =1
lea(r+D2r+1) P (n+1) | n M1 | Applies
y n n
p - Zr' =In(n+1)(2n+1) and ZJ' =in(n+1)
-1 r=l
2 ) ; Al
;116?1’ +18n+5 ||=§|_2n+1 M(8n+5)
3
3(c) I B1FT
1
Question Answer Marks Guidance
6(a) .\'l—x+%+1'l :%:w':—rcosé-#%:% Bl | Uses x> +y? =r? and x=rcosé.
r(r—cos@)=0 MI1 | Factorises.
[r=0=]r=cosé Al | AG
3
Question Answer Marks Guidance
6(b) s 28=cos @=2sinfcos@=cosd M1 | Sets r values equal and uses sin2&=2sinfcos &
cosf=0=smf=1 Al | cos@= 0 must be recogmsed.
(445, 17)
3
6(c) . B1 | Initial line drawn and one curve correct.
/ \ B1 | Other curve correct.
| B1 | Intersection marked in correct position and both

curves labelled.
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6(d T ir M1 10.2 . ..
(@ %jj sm'2§d5+%|‘; cos28d@ Uses TJ’ dé with correct limits.
- T ,.r
L[ 1 [#7 M1 | mntegratessin” 28 using identity
TJG sim” 26(‘18:;]0 1-cos40d& > = ¥
- T Al
= %['9 —§sin 46]0
r 1 ates Cos2 i .
%j'xcos' Hdﬁ‘:%j'fl+c0526’d6' M1 | mtegrates cos’ & using identity.
i 3
=i[e+1sim26 ] Al
, . . . Al
H(gr— ) (3 —44) =4 145)
6
Question Answer Marks Guidance
4(a) L e b x M1 Al | Shows enough complete terms to make pattern of
Ze (9_' —2e 4= 2o 4 e cancelling clear
=1
+etT 26 +e® GP method
Le¥T _gatr o . n . @) -1
i Ix _ qaT T X - Ix . x
: (e 2e +1)r;=1‘e (e 2e +1)e =1
Lalmhx _ a4 ali-Da
Ll Dx _oalrthx | g
—a _alr _ gl | (e Al | OE
(e’ —D(e™ -1)
3
4(b) x<0 B1 | Accept x< 0.
€™ —0asn—> o leading to 1y +1y +u; + .. =e* —e™* MIL AL | Mustsee ™ —0[asn—w] agreeing with their set of
¥
3
4(c) ] n ﬂ M1* | Uses laws of loganthms correctly.
Zlnu, :Z (rx+In(e” —1)%)
=) =
n A dM1 Al o
Zlnur =Jxn(n+1)+nln(e” -1)° Applies ZJ' =1n(n+1)
=1 =
AFF for +nln(e” —1)°
3
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5(a) 1 3 2 3 2 1 M1 Al | Sets determinant of A equal to zero.
—k| +3 =0=-1-k+3=0=k=2
2 5 3 5 3 2
P \f 1 2 30 =23 s 11 2 4 M1 Mulnplymg two matrices correctly, correct
[7 l2 13— 3 =[ l 214 dimensions.
1 1 3) VAl 3
3 2500 of " 12 o
|{ 3 _7‘] M1 Al | Completing matrix multiplication, AG.
\-o 3,
5
5(b) (3 -7\(x) (3x-7y B1 x) . (X))
[ ][ ]: : Transforms I to | l .
=9 3 Ay | 9x+3y ) ¥ )
—9x+3mx =m(3x—Tmx) M1 Al | Uses y=px and ¥ =mX .
—943m=3m—Tm* =Tm* =9 Al
=3 =y Al
y=7x and y 7
5
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5(c) (a0 0) Bl
D =[ |
0 a)
-’ 0 Bl
£-|# |
o 1
" 1 ‘] B1
11 o
(3 771 (a 0 0 g M1 | Setting up sumultaneous equations using their D and
= -9
[\—9 3) 1o af 11 0 | E
b 3 0) E ["3 0 ‘] Al Condone ar=3, f=7 ifitis clear that they refer to
_\ 0 3) B 0 J the correct matrices.
5
Question Answer Marks Guidance
1(a) 200 +y=-b B1
o +2ay =0
o ==2y leading to —4y+y=-b M1 | Solves simultaneous equations, or, express b and d
mterms of & and .
,_1 __2 A1 3 )
Lb, a=—3b b=37‘=—5a and d =—a"y.
o’y =—d leading to 2 =—d leading to ap* +27d =0 M1 Al | Substitutes into third equation, AG.
5
1) | 3b=b" leading to b=>3 MLAL | Uses 207 + 2 =(2a+ )’ —2(a® +2ay) or
substitutes for ¢, ¥ i terms of b.
d=—4 Al
3
2(a) 5 =2 Bl
5 = 511 —2(0) M1 | Uses formula for sum of squares.
=4 Al | Correct answer mmplies M1AL.
3
2(b)(1) 8,.5=25,.,-38, B1 | CAO or as a single fraction.
1
2b)w) | 5, =28, -15,=2(25,-35,)-25 M1 | Uses their recursive formula from part (i) to find
5, [s=1]
=4 Al
p
2A) | x=2-y Bl | SOI
22-1) —4(2—1)* +3=0 M1 | Makes their substitution.
297 8y  +8y—3=0 Al | OE but must be an equation.
3
Question Answer Marks Guidance
2(d £ M1 1 1 _a'f+py+ya
@ 2 Uses—+—+—:L_
% a By a' By
OR
Oruse 25, —85; +85, —35_; =0 with substitution of their values
8 Al FT | FT from 2(c).
3
2
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6(a) 1 . B1 | Vertical asymptotes.
X=—, x=3
2
y=2 B1 | Horizontal asymptote.
2
Question Answer Marks Guidance
6(b) ) 2 _ A2 _ M1 dy .
& = Qx —Tx+HEx+D—(x X DEx-7) Finds ——. Allow top le only for M1.
dx (2% =7x+3) d
3l 1 2x+1=0 M1 | Sets equal to 0 and forms equation.
(—1.5). (1,-3) Alal
4
6(c) ¥ 4 i B1 | Axes and asymptotes. Clear identification (label
| or clear intersection with axes at correct place)
I Bl | x =3 correctly approaching asymptotes, not too
truncated.
i Bl | l<x<3 correct.
\ Bl | x<1 correct.
(0.4) B1 | States coordinates of intersection with axis. May
3 be seen on their graph.
5
Question Answer Marks Guidance
6(d) ¥ b : BIFT | FT from sketch mn (c). At least two branches.
| / E \
k=3 B1




