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Pure Mathematics 2 Practice Paper J11 MARK SCHEME

Question 1
Question
Number Scheme Marks
3-«x Attempt to make x
) - = y(x-5) = 3-2
@/ X=5 Yx=5) 5 (or swapped y) the subject gl
xy-5y=3-2x
= xy+2x =345y = x(y+2) =345y Collect x terms together and M1
factorise.
_3+5y e _3+5x 3+5x
— y+2 BT x+2 x+2 Al oo
3)
(b) | Range of gis 9= g(x)sd4or 9sy<4 Correct Range B1
0
(c) Deduces that g(2)is 0. i
Seen or implied.
gg(2=g(0) =—6, from sketch. -6 Al
@)
(d) | fz(8) = £(4) Correct order g followed by f M
3 - -
B j( 52 . -_S =2 > !
@)
(e)1) Correct shape
yll
\ B1
6
\ . (2.{0)).({0}. 6 B
= x
Question Sc
Humber — s
(e)(m)
)’A Correct shape
B1
2
/ Graph goes through ({0}, 2)and .
et x (—6. {0}) which are marked.
4)
; Ea Either correct answer or a follow
® Domainof g™ 1s -9<x<4 R Rt o B1V :
1)
[13]
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Question 2
Nober cheme Marks
P 3
) 2(x=1) 2(x-1)}2x-1)
N (@x-)2x-1)-3 An attempt to form a single M1
2(x-1)(2x-1) fraction
8 — 6x—2 Simplifies to give a correct
e m quadratic numerator over a | Al aef
correct quadratic denominator
o 2x-n@Ex+D) An attempt to factorise a 3 term | M1
{2(x-n2x-1)} quadratic numerator
_ dx+l Al
2x -1 (4)
(b) £y = L _ 3 S
2(x=1) 2(x-1)(2x-1)
f(x) = M -2
(2x-1)
& (4x +1) - 2(2x-1) An attempt to form a single M1
(2x-1) fraction
a 4x+1-4x+2
(2x-1)
2 C tresult | Al =
= orrect re.
il @
f(x) = - 3(2x-1)*
@ &) = 2 = 3x-D
f'(x)= 3(-D2x -1)7(2)
+k(2x-1)7 | M1
Al aef
F@=-2.-2 Either =2 or -2 | At
9 3 9 3
3)
9]
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Question 3
%‘:Jenigg? Scheme Marks
-2 = 3 =
(@) | (2-3x) =22(1—5x) B1
§ 3 Norear 3 <A-3_ay 3 N M1 A1
(R R EREETER JEEETER N
2 2 132 2 123 2
27 27
=143 x+—x +—x" +
4 2
R AL IR R P MIAT  (5)
4 4 16 8
| S 2T 5 2 5
b)| f(x)=(a+bx)| —+—x+—x" +—x + ...
®)] £()=(a+50)( 3w+ 2002+ 0 |
. 3a b
Coefficient of x; —t—= (3a+b=0) M1
Coefficient of x° : % %=% (9a+4b=3) Al either correct M1 A1
Leading to a=-1, b=3 M1 A1 ()
27a 276 27 27
(c) | Coefficient of x* is ——+—— = —x(—1)+—x3 M1 Afft
8 16 8 16
- cao | Al (3)
16
[13]

www.naikermaths.com




©

Question 4
Question ' Mar
Number o
(a) | 7cosx - 24sinx = Rcos(x+a)
TJcosx = 24smx = Rcosxcosa —Rsinxsina
Equate cosx: 7=Rcosa
Equate sinx: 24=Rsma
Ra 7 +24% ;25 R=25|B1
_M _17
tana = ¥ = a =1287002218..° e o |
awrt 1.287 | Al
Hence, 7cosx —24sinx = 25cos(x +1.287)
3)
(b) [ Minimum value = —25 —250r —R | Bift
(1)
(c) | 7cosx — 24smx = 10
25cos(x +1.287) =10
10 ; 10
287) = — cos(x £their ) = ———
cos(x +1287) = = ( ) (oeir B) M1
: : +f 10
PV =1.159279481..° or 66.42182152... For applying cos - M1
their R
1 2n — their PV©
So, x+1.287 = {1.159279..%, 5.123906..° , 7.442465..°} o ool T
360 + or — their PV
e b awrt 3.84 OR 6.16 | Al
gives, x = {3.836906..., 6.155465...} awrt 3.84 AND 6.16 | A1
()
]
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Question 5

Question
Humber

(a)

3 +smn2x
y 2+ cos2x

Apply quotient rule:
u=3+sm2x v=2+cos2x

%= 2cos2x %=—Zsin2x

2¢052x(2 + cos2x) — — 251 2x(3 + sin2x)

..
dx (2 +cos2x)’

_ Acos2x + 2cos’ 2x + 6sin 2x + 2sin’ 2x
(2+c052x)1

4cos2x + 6sin2x + 2(cos’ 2x + sin’ 2x)

2+ cos2x)1

Applyin g““';‘“" M1
Al

Any one term correct on the
numerator
Fully correct (unsimplified). | Al

For correct proof with an

understanding
PR thatcos? 2x + sin’ 2x =1.
+ ; ]
- s (as required) No errors seen 1n working. | A1*
(2 + cos2x)
(4)
(b) When x == y-3+smx_2-3 =3 | B1
e 2+cosx 1 o
At
6smr +4cosx +2 —442 m(T)=~-2 | B1
-3 . - = -—2
(%.3). m(T) (2 + cosx)’ 1?
Either T: y-3=-2(x-%) ¥=» =m(x—%) with “their
or y=-2x+c and TANGENT gradient” and their y1: | p4q
3-—2(1'.)+c=>c-3+)r; or uses y=mx+c with ‘their
TANGENT gradient’;
T: y=-2x+(7+3) y==2x+x+3 | Al
(4)
(8]
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Question 6

(')]L:]eniggp Scheme Marks
) xcos2x cos2x
J'xsmzxdx=- il M1 A1 A1
_ sin2x M1
4
[ ..P=Z M1 A1
0 4
[6]
Question 7
%l:,enigg:‘ Scheme Marks
(a) x=3 = y=0.1847 awrt | B1
x=5 = y=0.1667 awrtor + | B1
(2)
(b) Iz%[0.2+0.1667+2(0_1847+0.1745)] B1 M1 Alft
- ~0.543 0.542 or 0.543 | At (4)
dx
—=2(u—-4 B1
(@ | £=2(u-9)
;dx—"‘lXZ(u—ﬂdu M1
4+\J(x—l) u
=J‘(2—§]du Al
u
=2u—8lnu M1 A1
x=2 > wn=9. =3 uw=0 B1
[2u-81nu]; =(12-81n6)-(10-81n5) M1
5
=2+81n(—) Al
6
(8)
[14]
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Question 8
Question
Number RE— sy
2¢0s26 =1—2smn6
Substitutes either 1 — 2sin’ 6
2(1-2sin’6) =1~ 2sin6 or 2cos’6—1 [ M1 Al
or cos’ 6 —sin’ 6 for cos26.
2-4sin’6 = 1-2smé
4sm’6 - 2smb-1=0 Forms a “quadratic in sine” =0 | M1(*)
- 2+ ‘/4 - 4(4)(-1) Applies the quadt.atic formula M
8 See notes for alternative methods.
PVs: @y =54" or ay=-1%8
Any one correct answer | Al
6 ={54,126,198, 342} 180-their pv | dM1(*)
All four solutions correct. | Al
(7)
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Question 9
Question Sct
Humber Marks
1 -1
(@) | ¥ =secx = —— =(cosx)
cosx
Writes secx as (cosx)™ and gives
) M1
L~ —ieosx)*(sinx) %= +((cosx) (sinx))
—1(cosx)(-sinx) or (cosx) (sinx) | Al
dy [smx]| (1 smx )| Convincing proof.
d {coslx} o (oosx)(cosx) e Must see both underlined steps. Al AG
(3)
(b) | x=sec2y, y=(@2n+1)5.nel.
Ksec2ytan2y | M1
ey 2sec2ytan2y | Al
)
() | dv 1 . dy 1
b L8 R e
dv  2sec2ytan2y App dx (% M1
Q= ! Substitutes x for sec2y. | M1
dx 2xtan2y
Attempts to use the identity
2 2 o
l1+tan’ A=sec’ 4 = tan’2y =sec’2y—1 C T AR M1
So tan’2y = x* -1
L P . Al
dy u;](x’-l) dc  2x (P -1)
4)
[9]
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Question 10

%T,erzggp Scheme Marks
5 _ 4, B
@ Go)Bxr2) x-1 3x+2
5=A(3x+2)+B(x—l)
x—>1 S=5A—> A=1 M1 A1
2 5
x—)—g 5=—§B = B=-3 Al (3)

(b)

J‘(x—l)(53x+2)dx=_[(ﬁ—3xi—2jdx

=In(x-1)-In(3x+2) (+C) ft constants | M1 A1ft A1ft
(3)
5 1
dcx=||—|dy M1
(©) J‘(x—l)(3x+2) _[(y} 5
In(x-1)-In(3x+2)=lny (+C) M1 A1
K(x-1
y=M depends on first two Ms in (c) | M1 dep
3x+2
K
Using (2.8) =& depends on first two Ms in (c) | M1 dep
64(x-1)
) —— A1 6
Ty ©)
[12]
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