Further Pure Mathematics 1 Practice Paper S — mark schemes and answers

Origin of questions:

P4 June 2003, Qn 2
2. Identifying as critical values —1, 2 B1, Bl
Establishing there are no further critical values
Obtaining 2x? — 2x + 2
M1
or equivalent
A=4-16<0 Al
Using exactly two critical values to obtain inequalities M1
-1 <x< % Al
(6 marks)
Cﬁaphical Identifying x =— 1 and x = 2 as vertical asymptotes Bl, Bl
alt.
Two rectangular hyperbolae oriented correctly with respect to | M1
asymptotes in the correct half-planes.
Two correctly drawn curves with no intersections Al
As above M1, Al




2.

3.

P5 June 2004, Qn 3
3. (@ |[As4=9(1-¢"), =3 MI, Al
Uses ae to obtain that the foci are at (J_r\/g ,0) Ml Al
4)
(b) PS+PS'= e(PM + PM') M1 for single statement e.g, PS = ePM M1
2a
=exXx— M1 needs complete method M1
e
=2a=06 Al
3)
P6 June 2004, Qn 2
(a) f{(x)=sec’ x f(x)= 2sec x(sec x tan x) (or equiv.) M1 Al
f"(x)= 2sec’ x(sec’ x) + 2 tan x(2sec’ x tan x) (or equiv.) Al
3
(2sec’ x + 6sec’ xtan” x)
(2sec’ x + 4sec’ xtan® x), (6sec’ x —4sec’ x), (2+8tan’ x + 6tan* x)
(b) tan%=l or sec%=\/§ (1,2, 4, 16) BI
V4 T\ 7)1 7Y S ) 1 7Y "
tanx=f| — |[+| x——|f| = |+=| x—= | " = [+ | x—— | "] = M1
4 4)4) 2 4 4) 6 4
Vd 7Y 8 7Y
=1+2{x—— |+2lx—— | +—| x—— (Allow equiv. fractions) Al(cso)
4 4) 3 4
3
3z 3 & V4
(c) X=—, souse | ——— =—
10 10 4 20
2 3 2 3
tan3—ﬂz1+£+ x|t §>< I P R Al(cso)
10 10 400 3 8000 10 200 3000
2
(8 marks)




4.

5.

FP1 textbook p159, Qn 8

1

2n-1
n n

FP3 June 2010, Qn 1

Question

Number Scheme Marks
L. +2_8 +ge-2 B1.Bl1
a
Ex ge=a" =16
a
a=4 Bl
b =a’(l-&')=a" —a'e
=h =16—-4=12 M1
b 1T =23 Al (5)

th




6.

P6 June 2003, Qn 7

(a) Normal to plane is (—i+ 5j + 3k)

Equation of plane: r.(—i+ 5j+3k)=(i+2j—Kk).(—i+5j+3Kk)

= —x+5y+3z=-1+10-3=6 orequivalent

[If vector equation of plane is by-passed, then B1 M2 Al ]

1
(b) 735

16— (i+2j+2K). (—i+5j+3K)|

or |PO .(~i+5j+3K)|=|3k.(—i+5j+3K)]

9
Distance= —— or a.w.r.t 1.52
\35

(c) Direction of one line in plane = (—i+ 5j + 3k)
Direction of another line in plane = (3i — 2k) — (i + 2j + 2k)

= r= (i+2j+2Kk)+s(—i+5j+3Kk)+t(2i —2j - 4k)
MI Al (4)

or (3i—2K) +s(—i+ 5j + 3k) + t(2i —2j — 4K)

(*)

B1
MI1

MI Al

4

Bl

MI Al

Al
(4)
M1

MI1

[12]




7.

8.

FP3 June 2010, Qn 8
Question
Number Scheme Marks
; ay :
8(a) F:=4secfmnf ar—‘:=25ec‘r B1 (both)
] 2sec’t i 1 9
Q__2sect |= — | M1
dr  dsecttant | 2sint )
y—2tant =——(x—4sect) M1 Al
2sint !
. 4sin’t 4
2ysinf— =X-
cosr cost
. 4—4sin’t
2}'&:111!‘=1—i=x—4c05r sk Al (5)
cosf
(b) Gradient of [, 1s —2sint M1
y=—2xsint (2) Al
) o dcost
2(—2:-(51:|:u*J'lsmr=Jr—¢*+r.:|::sa‘:‘>.":=':—ﬂ'_sj (1) M1 Al
' 1+4sm-¢
—Bsint cost
=T M1 Al
1+4=n-¢
1 14l | 16cos’t 64sin” fcos” t
(¥ +y7) = ——T+ —
| (1+4sin’f)  (1+4sin’t)
256cos’ . 142 256¢cos ¢
=———(l+4sn’ 1) =——— M1
|{1+4sm‘r] (1+4sm°r)
» .2 256cos’t 256sin’tcos’t  256cos’
1657 — 437 = :nifn:r;mj a‘l__jﬁsm a‘fasja‘= __lﬁC(}E‘ fz Al (8)
(1+4sm’t)  (1+4sin°t)]  (1+4sin’t) 13

FP1 textbook, p176 Qn 3

£9000

FP1 textbook, p128 Qn 17

17 a 6tand + 12sinf + cosf =1

2
241 +l—t

1+t 1+1¢2

=tt-2)*-4t-9) =0

b 6=0,2.21,2.79,4.26,6.28

=1=t-6t>-t2+18t=0




10. FP3 June 2012,Qn 3

3.(a)

(b)

(©)

AC =3i+6j+2kK, BC =-3i+4j+3k
ACxBC =10i—15j+30k

Area of triangle ABC = %|10i—15j+30k|= 141225 =17.5

Equation of plane is 10x—15y+30z =-20 or 2x—-3y+6z=—4
So r. (2i - 3j + 6k) = -4 or correct multiple

B1, Bl

M1 Al
(4)

M1 Al
2)

M1
Al 2)

( 8 marks)




