PMT

Further Pure 1 Past Paper Questions Pack B: Mark Scheme

Taken from MBP1, MBP3, MBP4, MBP5

Parabolas, Ellipses and Hyperbolas

Pure 3 January 2002

I(a) Gl Bl 1
(b)(i) Va4 MI Idea of translation to left (ft their
ALY 2 graph)
\ / Correct intercepts marked
/—6 0 \ I'e
(ii) Y4 M1 Vreflected in y =x
\/ Al 2 Correct with intercepts marked on y
3 - axis
0 14
/—3-\
Total 5
Pure 3 January 2003
3(a) ph 11 Ellipse
7 Al Symmetrical with major axis in
y-direction
Bl 3 Intercepts 4 and 7
=7
(b) | One way stretch in x-direction M1
Scale factor & Al
Translation in y-direction M1 0
3 units Al 4 3
Total 7
Pure 3 January 2004
2(a) | < - shaped parabola M1
Vertex at O, good sketch, symmetry Al 2 Essentially all correct
obvious
(b) | ¥*=8y orequivalent M1 Al 2 M1 for general idea
. 2]
(c) | Translation: by vector 0l M1 Al 2 sc: B1 for correct description without
J “translation”
Total 6
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Rational Functions and Asymptotes

Pure 3 January 2004

3(a) | a=4 and b=1 B1 Bl 2
(b) | Asymptotes x=1, y=2, y=-2 B1 Bl One correct: second correct
Graph: Correct for y >0 Bl
Symmetry in x-axis Bl
All correct Bl 5 Or B for each correct region
vt o
E E.g. 4/5 for all correct graph but with
: asymptotes x=1.y==4
________________
N ; R
) R
Total 7

Pure 3 January 2002

3(a)
VA '
) \
'< """ e
\ E M1 Rectangular hyperbola, one branch
; > Al Good sketch
0 13 X
|
i
y=3 Bl Asymptotes equations stated
x=3 Bl Allow single B1 if values only
shown on graph (no equations
stated).
(% O)and (0__ %) Bl 5 Condone as values marked on
- ) graph
(b) x>3 Bl
v<l Bl 2
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2(a) (0.-2) acceptx=0, y=-2 Bl
{ N E
—i.() | accepty=0. x :—i Bl
\ 3 f' I 3
Asymptotes x=2 Bl ‘x asymptote is 2, y asymptote is 3” -
allow B1 only
y=3 Bl x—2,y—>3 Blonly
V4 M1 One branch of hyperbola
; Al 6 ft asymptotes
(b) Appropriate method Ml Multiply both sides by (x —2)
Consideration of graph Iy +4
y=1=3x+4=x-2 g 1>0
= x=-3 Considering (x—2) > 0 and (x-2) <0
J(x+4)>(x-2) = x > -3 only M0
Solution: v <=3 Al
v >2 Al 3
Total 9
Pure 3 January 2003
Q Solution Marks | Total Comments
I(a) | (0,-2) acceptx=0, y=-2 Bl
s Bl
%.U accepty =0, x=3
Asymptotes x=23 Bl
y=-2 Bl
"T /: M1 One branch of hyperbola
A
2 X AV 6 ft asymptotes
: :f" Condone lack of symmetry to show
second branch
(b) | Appropriate method Multiply both sides by (2x —5)°
Consideration of graph MI Considering (2x-5) > 0 and (2x-5) <0
y=0=>3-4x=0 = x=3 3-4x <0=x>2 scores M0
Solution: x <3 Al
x>21 Bl 3
Total 9
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T(a) (Vert. Asym....} x=2 Bl
x=1.5 Bl
{Horiz. Asym....} y=1.5 Bl 3 sc If 0/3 give B1 for all three values seen
(b)(i) (27(—3)()(—2):2)(3 —7x+6 Bl Can be gained in part (a) or (b)(i)
2y-3)x*+(9-7 Px+6y—7 (=0 M1 Attempt to form quadratic in x
| | | Al Correct quadratic in x
A=(9-7y) -4y -3)6v-7) m1 Considers h*—dac
LY 23 Al
_____ (v +3)0-1) ml Attempt to factorise or solve
Forrealx, AZ0=y=2lory<-3
= no real values of x for which —3<)=<1 Al 7 ag
O)i) | y=1= -x"+2x-1=0=x=1 MI For substy = 1 or y= =3 to form a valid
1=-3=-9x" +30x —25=0=x=5/3 quadratic in x
ml For a good attempt to solve a quadratic
equation in x
Turning points are (1,1} and (5/3, —3) A2.1 4 Allow A1 for one point correct
sc
If method implied by *hence’ not used
then max 2/4
B2 for (1, 1) and (5/3, =3)
B1 for any 2 of these 4 coordinates
Total 14
Pure 5 January 2003
2(a) | Asymptote x =10 Bl
Asymptote y=2 Bl 2
(b) ]
11
B2 2 Fully correct shape with horizontal
asymptote clearly above the x-axis
2 (B1 if either only | branch correctly
"""""""""""" drawn or correct shape with horizontal
asymptote the x-axis )
i X
Total 4
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30 xT =2 42-y (=0) M1 Attempt to form quadratic in x with y
involved
Al Condone one sign error.
2 , . . .
A= (=2y) -4(1)2-y) ml Consider h*~4ac with y involved and no
, x’'s.
ATty =2) Al oe eg '4' can be missing if linking 0
_____ d(y +2)(-1) ml Attempt to factorise or solve a quadratic
iny only
Forrealx, AZ0=y=lory<-2 ,
= no real values of x for which —2<)<1 Al 6 cao. Need b"—ac linked to an inequality
ag Only award if no previous errors
Total 6
Pure 3 June 2004
2(a)(i) | (0.4) and Bl
I 4 \
Lf:,o , BI 2
2 /
(ii) | Asymptote at x=1 and at Bl
y=-1% Bl 2
(iii) VA
: M1 One branch roughly correct
i Al 2 Good graph
! X
(b) | 3x+4=1-2x =5x=-3 M1
3
=x=—= Al 2
5
(¢) | Use of value from (b) M1 [falgebraic method — must be sound
eg simply multiplying up to give
3x+4<1-2x=M0
—x<-2 Al
5
Also x>1 Bl 3
Total 11
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5() | y=1 Bl 1 Must be the equation
O | (y-1)x +3yx+3y {=0} M1 Attempt to form quadratic in x
’ ' ' Al Correct quadratic in x
A= (By) —4(y-1)3y) ml Considers b*—4ac
C =3y 12y Al
. =3y (—4) ml Attempt fo factorise or solve
Forrealx, AZ20=>0< y<4 Al 6 ag cso
() | p=4=3x2 +12x+12=0 Ml Substitute y = 4 to form a ‘valid” quadratic
' i x. (PI)
= x =-2, turning point ( -2. 4) Al If not using ‘hence’ then ( 2. 4) is B1 max.
(=0= —x*=0=x=0}
Turning point (0.0) Bl 3
(C) 1k
1 B3.2.1 3 B1 for shape
B1 for origin as only point where graph
meets the axes
_______________ | .
B1 for correct behaviour at the ‘end-
> oints’
2 0 X d
Total 13
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Pure 5 June 2004

5(a) | Asymptote x=— 1 Bl
y=x-1+ 1
a v 41 M1 Full attempt to divide out
Asymptote y= x -1 Al 3
(b) | Turning point (0,0) B1 Alternative Valid method to find y'(x)
When y=—4, x> +4x+4=0 M1 and then puts y'(x) =0  [MI1]
Turning point (-2, —4) Al 3 [P F2=0=TPs (00) [Al]
and (-2, —4) [AT]
(c) v
: Bl Single upper branch;
; i > shape and y not < 0
- o] X
.' Bl Single lower branch;
: shape and y not> — 4
E i Bl 3 Dependent on previous two Bs.
| —4 Asymptotic behaviour on both branches;
:' through the origin
Total 9

Complex Numbers

Pure 3 June 2002

4(a) 22 =4 12283 Ml 3terms or —8+ki
= -8 —83i Al
4z =—8+84/3i
— 24 4-=-16 oe AlS 3 Answer is real or
imaginary part shown to be zero
ft provided it is real number

Pure 3 January 2004 . .
6@ | -5+ 121 MLAL| 2

(ii) | Squaring their answer to (i) or use of M1
the binomial theorem: —119-1201 ALV 2 ft
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Roots of Quadratic Equations

PMT

9(a)(i) a+f=—4.0p=13 Bl
R =(a+BY-30B(a+p) MI or (a+ﬁia2—aﬁ+ﬁ2)
good attempt, correct in terms of
64 +156 =92 N “rpad o
o ) T Al 4
3, 3
o+
G |L+L-eh Ml
B~ (P
92
" 169 AlS 2| fttheir’ o’ +
(b) product of roots = LT L., Bl
o 13
» 92 1 _ M1 their values — any variable
X — m.‘f + ﬁ =0
169x* —92x + 13 =0 Al 3
(c) (x+ 2=-9 MI or use of formula
x+2=43i MI dealing with v~ 36
Total 12
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1(a)(i) o+ f=—4 off =3 Bl Likely to be earned in (ii)
a+ B =(a+ B) -2ep Ml oe
=16+6=22 Al
(ii) 2 22 4
a e+ 2a+p)+—
p 2l )+ B
9-8 4
Y M1 Substitution into similar form as above
1
3 Al 6
(b) Sum of roots
2 2 2 2
=a " +p +—+—=
a p
5
2 2 -
=" +p +—a+
B B (o+ ) M1
2 ) 74
== 22 + _—3 X*‘I‘ - ? Al
New equation
_vz — (sum of new 1‘00ts)_v + product =0| M1
= y? L BYR )
3 3
=3 —74v—-1=0 Alft 4 (ft any variable fractional values)
Must have =0
Total 10
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7(a) | c+pB=-3 off =2 Bl I
d)() | o +p? _(a+ By -2ap MI
P = pEye ml
13 N
= T ALS 3 ft their (a) values
(ii) 3 3 9 / 3 iplyi
off — ==+ —— M Good attempt at multiplying out
a B ap
B 3+ ) :9 . ml In a form ready for substitution
aff B
17 N N
= __1 AlY 3 ft their (a) values
(c) Sum of roots
(1 1)
=0+ -3 —+— M
\ o /
3 -
=_3_ 2 S ’l
4 Al
New equation Condone single sign error or missing =0
- (sum of new roots) y + product = 0 MI 2 3l 7 _,
! E s) vy + product = =Py =0
4 4
=4y" +51y-17=0 Al 1 Must have =0

Total

11
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9a)i) | x+ p =3 off =1 B1 Withhold if obviously incorrect in (ii)
o’ + B =(a+pB) -208 MI
=9-2=7 Al 3 ag However, condone (-3)
(i) | £+ 5 = (x+B)Ne —ef+ ) M1 Good attempt at any equivalent
Al Carrect formula
=18 Al 3
(b)) (a‘ +ﬁ3): =o' +207 3+ 3
= ot + :(a: +;’3:): — 2Py Bl 1 ag Be generous here.
(i) | a*+p*=49-2 M1 Substitute candidate’s 8
=47 Al 2
(©) | Sum of roots =& + 3* —(a+ ) Ml
_ 15 Al
Product = (B ) +af — (@' + ") Ml Condone one slip
=1+1-47= —45 Al
New equation
Y2 =15y —45=0 B1./ 50 | ft
any variable, integer coefficients
Must have =0
Total 14
Pure 3 January 2004
W@)(i) | a+p=-2. af=3 B1 Bl 2
(il) | (e+B)Y -3 ef(a+f) M1 Al Or (a+pB)d —ap+pH &
o+ =(a+ P’ -20p
=a+p=10 Al 3 ag
3, 3
.| e+ 710
iil = — /
W\ s MIAL| 2
New product of roots = —— =L
(b) P (dﬁ)3 27 Bl
x* —[cand’s (a) (iii)] x + [cand’s product] M1
= 27¥-10x+1=0 AlS 3 ft Must have integer coefficients and be
an equation
Total 10
Pure 3 June 2004
3a)i) | a+B=~T+p) Bl
afi=p B1 2
®) | o? + g7 =(a+ B —208 M1
= (7+p)F-2p Al 2 oc  pP+12p+49
(e)(i) (a-B)Y = + - 20 MI
=p +12p+49-2p=p’ +10p +49 Al 2 ag
(D) | (- p)* =25 BI
PPH0p+49=25 = p*+10p+24=0 M1 May be using 5 etc instead of 25
p=—4p=-06 Al 3
Total 9
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Series
Pure 1 June 2003
3(a)(i) | 25502 500 Bl 1
(i) | Attempt to find S,,, — S,  using Z;‘3 MI . (85,
= 23876875 Al 2 Formula in booklet. Condone Sy, — 4 g
949
(b) S =1n(2a+(n-1)d) formula attempted M1 Or n(first + last) attempted
condone one sli -
(condone one slip) Or Smn_Ssn_f 51/ 49 using Zr =In(n+1)
correct values substituted, candidate’s ml Or candidate’s 50x101-25x51
25(51+100)
= 3775 Al 3 s¢ B3 for correct answer without
working
sc B2 for correct answer without
working
(c) | Use of (a)(ii) — 6325 (b) M1
=0 Al 2
Total 8
Pure 1 June 2004
_ n 29
6 (a) | Use of g(n+1}(2u+l] M1 ?XJOXSQ
=8 555 Al 2
(b) (1) common difference, d = 4 Bl
Use of a+(r—1)d M1 Condone a+(n—1)d
u, =4r -1 Al 3 Condone 41 —1
(i) | Upper limit 200 and lower limit 1 on Z Bl Or equivalent
200
24-“ -1 B1./ 2 ft their , (ignore limits)
r=1
Two B marks are independent
Total 7
Calculus
Pure 1 June 2004
(@ | yQ+m)=14+20+8 —6-61+10 Ml Subs 1 + /& and attempt to multiply out
. (1+h)—yp(l
Gradient = 1(%}1“ ml H1y=5
1
= —4h_y_4 Al 3 ag
h i
(ii)) | As h =0, gradientat P= —4 Bl 1 Must use limit and not calculus rule
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Linear Laws
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6(a) InE=InK+alnB Bl I
(b) InB 1.151 2.258 2.907 3.367 3.723
In E 0 0.693 1.099 B2 1.386 1.609
(—lee)
plotting points — roughly correct M1 3
(c) straight line of reasonable fit Bl 1
(d)(i) B=255 = In B=3.2387 M1
From graph In £ = 1.31 M1
=E=37 Al 3 Condone 3.6 to 3.8
(i)
gradient = o = i:ﬁg M
1.792 - Al Condone 0.62 to 0.64
= = — 5= 06_)
2.865
[ntercept used/or 2 points M1 full attempt to find 4
k =048/049 Al 4
Total 12
Pure 3 January 2003
S5(a) | In 1.43=0.358... M1
From graph InP =2.4. .. ml Expected in range 2.43 to 2.45
Hence P = 11.4/5/6 Al 3 Follow through their values within range
(bi) | nP=Ink+alnx Bl |
(ii) | In kis intercept on vertical axis M1 Ink=1.9 (oruse of formula)
k=06.7(to 2 SF) Al
Gradient of graph gives a M MO if further wrong calculation using
exponentials
a = 1.5( to 2 SF) Al q
Total 8
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7(a) | 2.52 ) Bl Seen ( even if log of this value taken)
N=10"7 MI
=331 Al 3 Accept 300 or 330 following correct logs
(b)(i) | log,, N =log,,a +1log,, b B2 2 B1 if In used or log,, " not simplified
(i1) | log,,a is intercept on log,, N axis MI log,, a=2.4
a=251 Al Must be 3sf or better
-
Gradient is log,, b= 0_1' ete M1
5
b= 1.06 Al 4 Must be 3sf or better
May score M1 for setting up 2 equations
M1 for solving one or two equations
A2, 1 for correct answers
(c¢) | Growth limited by test tube; some die etc El 1
Total 10
Pure 3 January 2004
5(a) | In@=Ina+blnx Bl 1
L)@ | Inx: -092 -0.69 -0.51 -0.36 -0.22 Bl Most correct
n@g: 054 111 156 194 228 Bl At most one error
Points plotted on graph provided Bl 3 Reasonably accurately
(1) | “Good” line of best fit drawn Bl 1
(@@ | InO=129-130 = 0=36-3.7 MI Al 2
(i1) | Method for finding gradient: b=2.5 M1 Al +0.1
Reading off y-intercept: Ina=2.8 M1 Give M marks for simultaneous equations
approach
a=16-17 Al 4
Total 11
Pure 3 June 2004
6(a) | In3 =1.0986... M1
Iny=1.33 ml Condone 1.30 to 1.35
y=3.8 Al 3 Accept3.71t0 3.9
(b)i) |Iny=In4 +nlnx Bl 1
(ii) | In 4 = 0.80 (intercept on In y-axis) MI
A=22 Al Condone value rounding to this
n = gradient of line M1
=0.48 Al 4 Accept value rounding to 0.47, 0.48 or
0.49
Total 8
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Numerical Methods

Pure 4 January 2002

2(a) 1 1 1 M1 < I
p(—— 4 25| 2 |e0 must attempt -= or
.2 -8 4 L e
long division to remainder.
=0.25 = Remainder = 0.25 Al 2
(b) p'(x) =12x% —10x Bl denominator 8 may imply B1
—0.5-p(=0.5)/p'(-0.5) M1
0.25 .
==0.5- =-0.531 Al 3 condone more sf
Total 5
Pure 4 January 2003
2(a) | xIn2=In7 M1 May use log;,
= x =281 Al 2 2.80735... Accept more than 3 SF
(b) | f(x)=2"-T+x:
(i)
f(2.0)=-1;1(2.4)=0.678...
= root lies in interval (2.0, 2.4) Bl 1 Or equivalent considering both sides but
must contain a valid conclusion
(ii) | Considering f(2.2) first MI MO if bisection method NOT used
f(2.2) =-0.2052...
= root lies in interval (2.2, 2.4) Al
f(2.3)=10.224...
= root lies in interval (2.2, 2.3) Al 3 SC1 if correct interval given but bisection
method not used
Total 6
Pure 4 June 2003
S(a)i) | dy A n A M1 kcos2x or kcosx
. +ocoscx Al 2 correct derivative
(i) | |, 2(02)
- V(0.2) M1 Used. since formula in booklet
=0.255 to 3 sig figs Al 2 Must be to 3sf
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4(a) | p(3)=27-54 +36-11 M1 Must consider p(3) or full long division to
remainder
=-2  ( is remainder) Al 2
(b)(i) | p(4)=64-96 +48-11=5
[Change of sign] = & lies between 3 and Bl 1 Both p(3) and p(4) must be correct and
4 there must be some statement/conclusion
(i1) | p(3.5) used first (=0.375) M1 = root lies between 3 and 3.5
p(3.25) =-1.046875 ml
= root lies between 3.25 and 3.5 Bl 3

Matrix Transformations

Pure 3 January 2002

2(a) Shear M1
invariant line y=0
mapping (0, 1) to (1,1) o.e Al 2

(b) e DT 2
7o tffo 1] o M1

Total 4
Pure 3 January 2003
2(a) i 1 ,J_;
" ) M1 Attempt to multiply matrices correctly
i = \/E 1
) Al Correct
M = Lo
‘ - _0 1 Al 2
(b) | Rotation (about origin) M1
2 . .
through — (anticlockwise) Al 2 Or equivalent clockwise turn
Total 5






