Further Pure Mathematics 1 Practice Paper 4 — mark schemes

Origin of questions:

P6 June 2003, Qn 1
ABx AC =(b—a)x(c—a)=(bxec)—(axc)—(bxa)+(axa) MI Al
Usingaxc=—-cxa or bxa =—axb or axa=0 B1
|Ex AC | =AB. AC sin @ =2 x area of triangle, or equivalent M1
Finalresult: 1 [axb+bxc+cexa| (%) Al cso
[S marks]
P6 June 2004, Qn 1
L et ! (= 0.6) (Possibly implicit) Bl
dx ), 0 10)’0 . . y imp
dy
y, =01 = | +y, =(0.1x0.6)+2 =2.06 M1 Al
dx J,
dy 1 2 1 2
— | =x,——y =1.1-—(2.06 =0.67564 Alft
(dle 17107 10( )« )
Vs =0.1[%) +, =0.067564 +2.06 = 2.13 (2d.p.) M1 Al
1
6 marks

FP1 textbook, p159, Qn 12
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FP1 textbook, p135, Qns 7 and 9
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P4 January 2003, Qn 5
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6.

FP3 June 2009, Qn 7
Q7 If the lines meet, —1+34=-4+3u and 2+41=2u M1
(@)
Solve to give A =0 (=1 but this need not be seen). M1 A1
Also 1-A=«a andso a =1. B1
(4)
b)|]ijk
-1 3 4| = -6i+2j-3k is perpendicular to both lines and hence | pm1 A1
032
to the plane
The plane has equation r.n=a.n , which is —6x + 2y - 3z = -14,
M1
i.e.—6x +2y-3z+14=0. A1 o.a.e.
4)
OR (b) | Alternative scheme
Use (1, -1,2) and (& ,-4,0) in equation ax+by+cz+d=0 M1
And third point so three equations, and attempt to solve M1
Obtain 6x—-2y+3z= A1l
(6x—2y+3z)-14=0 A1l o.a.e.
(4)
(C) (al'az)=i'3j'2k M1
Use formula (a,-a,)en _ (i-3j-2K)(-6i+2j-3k) | -6 M
In| V(36+4+9) 7
: . 6
Distance 1s 2 AM

[11]




7. PS5 June 2003,Qn3

10 1 10
—dx=— dx
s st s M
10 2x 2x | [4x°
= —arsinh| — =5In| —+ +1
LpE ( . D M A
[ ](5) =5 arsinh? (len(?+ %j z9.594] fton5 | M1 ALl ft
Area =9.594 x 100 = 960 (m?) M1 Al
(7 marks)

Using a substitution

(i) 2x=3sinh & 2dx=3cosh 8d68

10
'[ dx = I 10 xicosh 0do complete subs. | M1
Vaxt+9 3coshd 2
. 2x
=5fd0=5ars1nh? M1 Al
then as before,

or changing limits to 0 and arsinh ? (or ln(? + ‘/%]) can gain this A1l

(i) 2x=3tan &, 2 dx=3sec’0do

10 10 3
dx = x=sec’6dd MI
'[\/4x2+9 J.\/9tan249+9 2
=5[sec 8d0=5In (sec O+ tan ) M1
_ 10
Limits are 0 and arctan ? Al
[ I =51n( %+1+¥] etc MI Alft




8.

FP2 June 2009, Qn 7

Q7 y=f-a| a>1
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