Further Pure Mathematics FP3 (6669)

Mock paper mark scheme

Question

Scheme Marks
number
1. 4(1-sech? x)—2sech? x =3 M1
6sech’x =1 Al
coshx=+/6 M1 Al
Using arcoshx=|n(x+\/(x2—1)) M1
x=+In(y6+5) Al (6)
(6 marks)
2. —yzsinh(ixj B1
X 2
dy )’ ( 1 1
y 1+(_y] dx = 2cosh(—xj 1+sinh2(—xj dx M1 Al
dx J 2 2
= ZCosh(l x]dx
J 2
:'[(1+cosh x)dx
= X+sinh x M1 Al
X _x Jin2 1 1
2 x+ 28 =ﬂ(2|n2+2——j—(—2|n2+——2j M1
2 o 2 2
= 7(4In2+3) Al (7)
(7 marks)
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Question

umber Scheme Marks
3 dx _ 3coshd B1
' de sinh? @
1 1 —3coshé@
——  _dx= X de
IXV(XZ+9) 3 9 sinh? @ M1 Al
- \/[ 5 +9j
sinh @ sinh- @
:_ljldez—la Al
3 3
x:3\/3:>sinh9:i:>9=In(i+ijzln\/3
V3 V3 /3
x:4:sinh0:§:9:In(§+EJ:In2 M1 Al
4 4 4
1 1™ 1 1(1 1 1, 4
[——9} :—(In2—In\/3):—(—In4——ln3j:—ln— M1 Al (8)
3 |, 3 3l27 2 6 3
(8 marks)
dy 1 1 1
4 a) | Lo = x| M1 Al
(@) dx 1+x 2 ( 2x2(1+x)J
_1_dy_4 Al (3
4 X 5 3)
dy 1 1
—=—(1+x) x?
b) | 5 =31+
d2y 2 1 -1 3
dX2=——(l+x) XX 7 —=(1+Xx) %X M1 Al
_ 1+3x
4x%(1+x)2
2y y
2x(l+x) 2+(1+3x)—
X X
= 2x(Lrx)| —— X (14 3x)| M1 A1, Al
4x? (1+x) 2x? (1+x)
=0 ¥ Al cso (6)
(9 marks)

2 GCE Further Pure Mathematics and Decision Mathematics mock paper mark schemes — UA019582




Question

number Scheme Marks
5. @) Inzjfsinx.sin”’lxdx
:[—cosxsin”‘le+Fcosx.(n—1)sin”‘2xcosxdx M1 Al
0 0
=0+ ... Al
=(n—1)ffsin”‘2x(l—sinzx)dx
—(n-1)1, ,—-(n-1)1, M1
. n-1
Leading to Inlen_2 (%) Al (5)
. 16y 2 5
(b) fzx(sinsxcosx)dx: Xsin_ X —EJ‘ sin® x dx M1 Al
0 6 0 6Jo
® 6 4 2° 6 4 2 2 32
Hence J‘%x(sinsxcosx)dx=£—£x5—”:ﬁ Al (5)
12 6 32 192
(10 marks)
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Question

umber Scheme Marks
-3 2
6. (8| PQ=| 4 |, QR=| 2 B1
—4 -2
i j k 0
. M1
POxQR=|-3 4 -4/=|-14
5 o2 o |_14 A2,1,0(4)
x) (0 1)(0
®I|yl[ll]|=]-3]||1|=—2 = y+z=-2 orequivalent M1 Al (2)
z)\1 1 1
)| y+z=-2
X+y—-2=6
Let z=4 =D y=-1-2,x=21+8 M1 AlAl
8 2
r=-2|+4|-1 M1
0 1
8 2
r—| —2|[x|-1|=0 Al (5)
0 1
(11 marks)
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Question

number Scheme Marks
2 k 0Y)9 3k +18 9
7. @l||1 1 0} 3 |= 12 |=1] 3 M1
0 -2 1){-2 -8 -2
A=4 = 3k+18=36 = k=6 M1 Al (3)
(b) | A =4 isan eigenvalue Bl
2-1 6 0
1 1-2 0 [=(1-4)((2-4)(1-2)-6) M1
0 -2 1-A
(A-1)(4*-31-4)=(1-1)(A-4)(2+1) M1
A=(4)1 -1 land -1 Al (4)
0)(t-2 8t—4
(©) 0 t |=|2t-2 M1 A2,1,0
0 -2 1)\ 2t 0
X=8t—-4,y=2t-2,2=0
X-4y-4=0 M1 Al (5)
(12 marks)
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Question

number Scheme Marks
dx dy 2
— =D5secutanu, —=3sec”u
8 (@) du du
dy ~ 3sec’u (_ 3 j -
dx 5secutanu 5sinu
—3tanu = X—5secu M1
y 5ﬂnu( )
Leading to 3x=5ysinu+15(secu—tanusinu)
_— i 2
3x=5ysinu +15(m]
cosu
3x=5ysinu+15cosu (%) M1
Al cso (4)
(b) | Equations of asymptotes y= ig X both Bl
Eliminating y or x between 3x =5ysinu+15cosu and y :gx
3x =3xsinu+15cosu
o 5CO-SU | _ 3cqsu M1 A1
1-sinu 1-sinu
- : 3
Similarly between 3x=5ysinu+15cosu and y= _EX
o 5CO.SU | _ 3cqsu M1 A1
1+sinu 1+sinu
Let (Xy. Yy )be the coordinates of the mid-point of RS.
1( 5cosu 5cosu Scosu 2
Xy == — + 8 = —— |=95secu M1
2\1-sinu 1+sinu 2 1-sin“u
1( 3cosu  3cosu 3cosu( 2sinu
=— —— - = - =3tanu Al
Y Z(l—smu 1+smuj 2 (1—S|n2 uj
The coordinates (x,,, Y, ) are the same as P.
P is the mid-point of RS. (%) Al cso (8)
(12 marks)
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