Pure Core 1 Past Paper Questions Pack A: Mark Scheme

Taken from MAME

January 2001

PMT

Q Solution Marks | Total Comments
1(a) |0.-6 B1BI 2
(b) (x=Dix* -3x-4) Bl for x—1 factor
(x—=Dix+1)(x—4) MIAI 3 allow separate factors (x> —1)(x —4) SRI
Total 5
2(a) | (x=3) -2 MIAI 2 (x+3)* =2or(x=3)° ta Ml
(b) — 6+4/8
cv 3t42or? _3\' MIAI (MTAO for one)
— — } allow 1.6, 4.4
3-+/2 <x<3++2, allow separately | Bl 3 l<x<7 SR 0/3
Total 5
Q Solution Marks | Total Comments
5(a) (0<)2x<5=(0<)x<2.5 Bl 1 in effect, 5+2
(b) V' =x(5-2x)(8 —2x) M1
=x(4x? = 26x +40) M1 expanding sensible quadratic
=dx* —=26x* +40x Al 3 AG
© | ¥ 104 _sox 440 MIAL M1 for 2 correct
dx
[2x* —=52x+40=0
( \ M1 for solving quadratic
L 10 S g
x=1 ‘ or Tl false argument MIA2 5 10 [0
oo/ MO allow Al for —= only or 1, -3
a J
(d) | 18(cm®) Bl |
Total 10
June 2001
3 (a) (x+2)° M1
-9 Al 2
() | (x+2)* >9
or one ¢.v. of | or -5 seen M1
x<=5, x>1 AlAl 3 MI1ATL if only the wraparound is seen
ie. —5>x>1
s.r. B1 if one correct inequality, following
wrong working
Total 5




4| 8+4a+2b+4 M1 a.e.f.
=0 Al
—l+a-b+4=0 MIAT
a=-3, bh=0 AlAl 6
or s.r. maximum mark %
(x  Nx=2)x+1) MI
(x=2)(x-2)(x+1) Al
Multiplying out M1
a==-3, b=0 AlAl
Total 6
6 @) y=xp BI
A=x? +4xh MIAL 3
(b)) o[ 3000 —x ) ST
=X M1 for elimination of /
dx )
=750x - Lx’ Al 2 lag
(i) | . 3 5 e
750 -5¥ M1 differentiation with one term correct
=0 Al
x=1010 or v1000 Al 3 |allow £4/1000
(iii) | Complete substitution of exact x MI
5(]()(]\.f'm Al 2 must use exact method
Total 10
January 2002
3 Y sox(2-x)=3 M1 for elimination of 1 variable
— 2 —dx+3=0 Al quadratic equal to zero (3 terms)
Solution of quadratic M1 complete method
factorising must be correct
x=3, y=-1 Al ‘ Allow B1 for any pair
( (x,¥) or x's or y's,
x=1, y=1 Al 5 ) irrespective of working
Allow if pairing unclear in final trial and error: full marks if full solution
answer obtained
Total 5




PMT

Q Solution Marks | Total Comments
4 ( dr . MIAI 2 M1 if 2 correct terms
@A a7 0
df
b)) | 32— _ = M1
®® | 3¢ -114r-117 =0 set ar =0 quadratic only.
f
: =39(or —1) mlAl 3 allow answer only
(ii) dy ) o ) .
e.g. d_ changes from +veto—ve Ml allow sketch or values at T point
"
Maximum Al 2 S.R. Bl if not justified
S.R.Blif d f =114 -6ronly
dr”
(e)(i) | 20004" Bl I JYon t >0 from (b)(i)
(ii) | Extinction Bl I allow P =0
do not allow “minimum”
Total 9




PMT

Q Solution Marks | Total Comments
8 (@| — [ 35 MI allow if on diagram or if signs incorrect
- ]
=2/
\TJ
PO* =5 +5° M
Js0=52  AG Al 3 B.O.D. unless decimals seen
dy e
(h) (i_ =2x-4 MIAI M1 if one term correct
>
) M1 )
d‘—]:—lut 0 use of':r:-—\lind'—]
x dx
[Allow use of x==1 for M1AO0]
v=4x+C Al
6=4x4+C or y—6=4(x—4) Ml for use of (4.6)in their v =mx +¢
y=4x-10 Al 6
GRAPHICAL/NUMERICAL/FIRST
PRINCIPLES
full marks if obtain correct gradient
otherwise MO
(©) | |3 R MIAI M1 for 2 terms
——2x" +6x
J
64 o, | 1 \ MIA1 M1 for 4 and —1, correct way round,
- —32+24 I -7 ~2-6 I “integrated expression”
65 Al 5 4 .
— or 21 S.R. — for correct answer then adjusted
a b}
in some way
ALTERNATIVE
2,9
V=V =—=x"+3x+4
I 3 3 2 s <)
_[: ——x x4+ )
3 2
MI1A1
[Allow y, — v,
s 5
F(4)-F(-1)=20=
6
MIAI
[4 out of 5 max|
Total 14
June 2002
Q Solution Marks Total Comments
1 (a)| fr)=0f(-1)=-4 BIBI 2
(b) | Use of Factor Theorem M1
3 linear factors found A3,2.1 4 One mark for each correct factor.
NMS but 3 factors correct %.
SC all signs wrong, ie factors x +1, x — 2,
x—3: MIAI
Total 6




PMT

Elimination of x or of y

23t —x—=3=0or 4‘1'2 -3y-1=0
Valid method for solving quadratic
Both roots correct

Solutions (=1, 1), (% %)

M1

Al

ml

Al

Al

m0 if trivialised, eg no x term

Condone vagueness about pairing

NMS 0/5 if no elimination seen; 3/3 for correct solutions after correct quadratic found

ie correctly simplified to 3 non-zero terms

Total | 5 |
Q Solution Marks | Total Comments
5(a)(i) | Use of quadratic formula MI OE:; must have numerical values
—8+4/8
X = 1 Al 2 or equivalent surd forms
(ii) | x < lower value or > higher value M1 With ¢’s values (must have two)
M1 if ¢ shows right idea (eg by sketch)
MO ifusingeg ab > 0= a >0 or b >0
Clear and correct solution set AlF 2 A0 for writing a > x > b (except as FW);
ft wrong solutions of quadratic penalised
in (i);
condone eg ‘x < —-2.7lorx >-1.29"
Condone < for<
(M) | Use of (x+5)% =x2 +2bx + b? M1 P1
A=2 and B=2 Al
C=-1 Al 3 NMS 3/3,0r 1/3 for2,4,-90r2,2,3
(c) (i) | Min value is -1 BIF 1 ft wrong value of C
(ii) | Minatx=-2 BI1F 1 ft wrong value of B
Total 9
Q Solution Marks | Total Comments
7 () (1 5
_[J’ de=12x 7{?" }(“’) MIAT M1 if at least one term correct
2
JJ’ de=16 Al 3
0
(b)) | ' = —kx M1 where & is a positive constant
Gradient at P is—12 Al 2
1 " - je > 1 o i) - . . ~
(ii) | Use of this gradient to find Yo i eg by finding equation of tangent
yo =24 AlF 2 NMS 2/2; ft wrong (negative) gradient
(c) | Method 1
Areaof A OPQ =24 AlF dependent on previous m mark
ft wrong value of yg
Required area=24 - 16 =8 AlF 2 dependent on all 3 method marks;
ft wrong value in (a) or (b)(ii) giving
positive answer
Method 2
Required area
— I / 2.2 o
= f((34 —12x)-(12-3x ))d-’f AlF dependent on previous m mark
ft wrong equation of PO
=8 Al




November 2002

PMT

Q Solution Marks | Total Comments
3 (a)| [(2)=8+12-12-8=0 Bl 1 Accept NMS
(b) | x=2 (orx+ 1 orx+4)isa factor Bl 1 May appear in (a) or (¢) but use of Factor
Theorem must be implied
e — 2.5 £ S
© | ) =G-2)(x"+5x+4) MI1AI OE: M1 for 5x or 4 correct
= =) (x+ D (x+4) mlAl 4 2-mark penalty for reversal of signs
NMS (or repeated use of Factor Theorem)
4/4 all correct, 1/4 for second factor found
Total 6
5 (a) | Method for solving quadratic M1
_32+.72
o T32ENT2 Al OF
4
=-8% %\E BIF 3 Correct use of 4/72 = 6+/2 OE
(b)) | m=28 Bl
n=-9 BIF 2 ft error in finding m
(ii) | So minimum value is —9 BIF 1 ft wrong value for n
Total 6
Q Solution Marks | Total Comments
7 (a) | y-coordinate of Bis 2° =2 =6 Bl
. . 60 N
Gradient of 4B is 5 M1 ft
Equation of 4B is y = 6(x —1) ml OE
e bx—y—6=0 AlF 4 OE but in required form; ft wrong y-
coordinate for B
1 1
b) J,l’ dr = Ird —:Xz(ﬂ‘) MIAI MI if at least one term correct
Substitution of x =1 ml
1 1 1 1 .
L_}‘dx = 2 AIF PL eg L_}’d’c =—: ftoneerrorina
coefficient
So area is 1 AIF 5 ft negative answer; allow 1/2 for answer
‘ 1
1 not clearly justified
" ] — ] " . 1 N .
eg _Z = I or using L_} dx without
explanation
Total 9




MT

8 ()| /=43 —244% +32% MIA2.1 3 M1 if at least one term correct; -1 EE
(b)) | vV=0forx=0 Bl Condone factors instead of values in (b)
: 2 — 9
- and when x” —6x+8=0 M1 OE method leading to 2 non-zero values
ieforx=24 A2.1 4 -1 EE
NMS 1/3 forx =2 or x =4, 2/3 for both,
4/4 for all three correct values
(¢) | Valuesofyfor x<2, x=2,x>2 MIAT orof vV forx<2 x>2
orof v forx =2
Conclusion drawn El 3 AG
(d) | Arrival time is 8.24 am B1BI 2
Total 12
January 2003
3 (a 3
@) )c(l?chl):_’%t>1‘2.‘r-*-l=i M
. I
2x* +x=3=0 Al 2 convincingly obtained (AG)
(b) | Method for solving quadratic M1 i.e. formula, factors or completing
square
. (3 )
Solutions (1, 3). | — > 2| A2l 3 Al for both x values or one pair correct
NMS 2/3 for both x values correct, 3/3
all correct
Total 5
5 ()| a=-3.b=6 BIBI 2
(b) | Method for midpoint M1
X 3 AlF 2 ft wrong values in (a); Allow NMS
Mis [— = 3}
2
(¢) | Grad of 4B is 2 BIF ft wrong values in (a); P by next
statement
Grad of perp is —% BIF ft wrong grad for AB
. 1 .
Line is v = mx +c where m = -5 and Ml Allow ¢’s value
9 ) . .
c=— AlF 4 ft ¢’s M and ¢’s m: condone wrong
4 form
Total 8




TE)) | )-8y MIAT 2 M1 if at least one term correct
(i) | SP =1 =0 MI Pl
Xp= % convincingly shown Al 2 AG; Allow verification
(iii) | y, =~ (=0.375) Bl 1
8
7
(b)(i) J}- dy = lxz —Zx%(+0¢) MIAI 2 M1 if at least one term correct
‘ 2 5
(ii) | Substitution of x = % ml
Area = ]__i(: 0.125-0.0125) Al This mark awarded if at least one term
8 160 correct
9
= —(=0.1125) Al 3
80
Total 10
Q Solution Marks Total Comments
8 (a) | Rationalising denominator MI
Numerator becomes 2\;"5 +3 mlAl
Denominator = 1, so answer is 24/2 +3 AlF 4 ft one small error in numerator (ans in
reqd form)
24/2 +3NMS 3/4
(b) | LHS = V2x -2 Bl Allow B1 for v2x -4
2x—x<22 +2 M1 Allow M1 even with decimals
Allow equality here
3\5 +2 AlIF 3 or better; ft one error in LHS
Y <=
/2 -1 .02 49
N Allow Xx < '\;?' i even if not fully
=
explained (after equations approach)
Total 7
June 2003
2 @] 4=3B=-2 BIBI 2
(b) | Method for solving quadratic M1
~  _p+ \;E A2.1F 3 Al if one root found or if small error
x=-3%y2or S made; ft wrong answer in (a)
NB Follow through when B >0 : MIAl
for showing that there are no real roots,
MIAO for writinge.g. x = —-3++/-2
NMS B2 for one exact root, B3 for both;
B1 for AWRT —1.59,
B1 for AWRT —4.41(3sf needed)
Total 5




e e

PMT

Solution Marks Total Comments
4 (@) | Gradient is % Bl PI
2 v ol e e -
Equation is .1‘:%,\‘ BIF 2 ft wrong gradient provided ¢ =0
(MG} | Gradient of given line is 7% Bl PI; or gradient of perp line is 7%: allow
) )
AWRT -0.666 or —0.667
Hence given line perpendicular to OA El 2 convincingly shown (AG)
(ii) | Attempt at midpoint of 04 M1 Allow 3/3 for other convincing method
Midpoint is | I;—‘] Al
N2/
This lies on the given line El 3 convincingly shown (AG)
Total 7
Q Solution Marks Total Comments
1
6 (a)(i) | 3 =32 Bl 1
(ii) . 1 . .
3F q“ 2 BIF | ft wrong answer to (1)
Vi
() | Complete method for finding x M
= 717 A2.IF 3 ft wrong answer to (a)(ii)
h Al if one small error made
No method or trial method: 1/3 for
AWRT —0.500 unless answer justified
(verified)
Total 5




PMT

Q Solution Marks Total Comments
8 @ | r3y=-2,f(4)=0 BIBI 2
(b) | Awareness of factor theorem M1 PI by answers involving 1, 2, 4
fx)y=(x-1)(x-2)(x—4) Al 2 MIAO for (x+1)(x+2)(x+4) or for two
factors correct
(©)(i) VY =3x2 —14dx+14 B3 3 B1 for each term
(i) | Gradient at x =3 is —1 BIF ft one wrong coefficient
Function is decreasing EIF 2 ft wrong (non-zero) value for gradient at
x=3
Alternative methods: 2/2 for convincing
argument based on SP at x =3.22 or
values f(a)f(b) where a <3 <b
(iii) ) 2 3 if at leas . ot —
‘[1’ dc :lx4 _ 1}(3 +7x% —8xl+ ¢) MIA2 3 M1 if at least one term correct; — 1 EE
4 3
(iv) | Substitution of x = | and/orx =2 M1 in ¢’s integral (not y or ')
Both substitutions and subtraction ml Subtraction must be right way round
5
Area = ) Al 3 allow AWRT 0.416 or 0.417
Total 15
November 2003
2 (a) | Method for solving quadratic M1 Eg 3 numbers in correct formula with at
- most one error
_12+48 N
& D A2l 3 OE: Al if one small error made
(b) | Discriminant =144 —168 <0 MIAL 2 OL: eg completing the square
(¢)| 144-8p=0=p=I8 MIAI 2 NMS 2/2; OE, eg correct factors found
Total 7
Q Solution Marks Total Comments
4@ | a=1@+ie—0) Mi
—6+ 2 ——1° Al 2 Convincingly shown (AG)
(b)) | A'=2—1¢ MIAT1 2 M1 if at least one non-zero term correct
()| ..=0 when r =2 Al 1 AG: allow verification here
©() | P(4.010(0.4) BI !
(ii) | Grad of PO = -1 BIF 1 ft wrong coords for P, O
(iii) | Eqn of line with correct grad M1 Allow ¢’s grad given in (ii)
Eqnof PQisx+v=4 Al 2 OE
Total 9




Q Solution Marks Total Comments
T @At PO 2x=-2x"+x+6 M1
237 +x-6=0 Al
(l\' —3)x+2)=0 ml OE, eg correct use of correct formula;
condone verification of x = %
So xp :% (AG) and x, =-2 Al 4
{ [
(b) Area T = l| E\I(}) - MIATL 2 OE, e.g. integration
2\2) 4
(c)(i) J___dx 23,10 o (+¢) B3 3 B1 for each term
3 2
ii 7 . B
(i) J(_ 2,2 +x+6)(hr:£ Bl No credit for J(—3x2x+6)d,\’
0 . -
. . 3 9 45 y P - Alnes
Soareaof R=— - —=— MIAIF 3 ft wrong values
8 4 8
Alternative methods for (c¢) (ii):
ST 45
Method 1: j(flv 7x+6)dx— MIA2,1
£ 8
Method 2 J(EIZ +x— 6)d x MIAO Unless right answer legitimately obtained
0
Total 12
January 2004
3 @ | (=0 Bl 1 Allow NMS
(b) | x—2is a factor Bl I orx + 3 if from Factor Theorem
(© | F(x)=(x-2)x* +6x+9) MIAL M1 if 6x or 9 correct
=r=2)(x +3)? miAl 4 NMS 1/4 for 2™ factor, 4/4 all correct
If ¢ divides by x + 2, give M1 if 2x or—9
appears
If ¢ writes x + 2 andx — 3 as factors, give
Bl
If ¢’s answer is (x + 2)(x — 3) e give B2
Total 6
Q Solution Marks Total Comments
5 (a) | Grad of L is negative Bl Allow NMS
Grad of Lis (%) % Bl 2 PI; condone () %x; allow NMS
) 3
(b) | Perp grad is % BIF 1 Condone % x; ft wrong answer to (a)
. I Ev P ol e 2] e
(¢) | Req’d line is y - 1 2 (x—4) Ml OE; BI for full verification
ie3x-2y=10 Al 2 Convincingly shown (AG)
(d) | Elimination of x or y M1
Pt of int is (6. 4) A2, 1 3 2/3 for non-algebraic method
(e) | Shortest length is V"‘IS mlIAIF 2 ft one error in (d); allow AWRT 3.61
Total 10




7 (a) | m=3,n=-8 BIBI 2
(b) | Method for solving quadratic M1
L. e —6%432
rf—_wiv{%mf Al
=_3 42,2 Bl 3 This mark is for
J8 =22 or 32 =442
)| -3-2 \‘,"T <x<—3+242 BIF I ft wrong answers or forms penalised in
(b); allow — 5.83 <x <—0.17; condone
<for<
Total 6
Q Solution Marks Total Comments
8(a)(i) ‘1-’:31’3 —6x+3 MIAI 2 M1 if at least one term correct
(ii) | Solving quadratic y'=0 ml Allow verification here
SPis(1.1) AlAl 3 NMS x =1Bl,y =1 Bl provided
v correct
. P 3.3 o ) .
(b)(i) v dﬂ’:I-" X+ ox (+¢) B3.2.1 3 B1 for each term
(ii) | Substitution of x =3 M1 In ¢’s integral (not y or 1);
9
MO for attempting _[1‘ dx
3
3
81 27 27
=2 _ o7y = = r
vdy = a2 + > A Al
0
ie half of qli (G %9) OE. eg integration
hence result Al 3 Convincing shown (AG)
Total 11
June 2004
Q Solution Marks | Total Comments
I(a) ¥ 42x—-3=0 Bl 1 convincingly shown (AG)
(b) | Solution of quadratic M1 Two solutions needed
(MIAO for x=—1 or 3)
Solutions are (1, 1), (-3, -7) A2,1 3 Al for both x values or one pair;
NMS 1/3
Total 4
Q Solution Marks| Total Comments
S@) (\"'3 -2 M\B +42 ):l Bl 1 Condone answer 3 —2
(b)(i) | Rationalising denominator M1 Method must be shown
Expanding numerator ml Togivem +n V6., not necessarily
simplified
k=5-246 Al 3
(ii) | Rationalising denominator M1 using original & or answer to (i)
1/k=5+246 Al 2
Taotal 6




PMT

M1 if one term or all powers correct.

. PR SR S P >
b(a)i) .[“' L3 4" *" 4357 (4e) — - Accept unsimplified
(ii) | Substitution and subtraction ml Subtraction must be the right way
Definite integral = 18 A2, IF 3 ft one wrong coefficient in (i);
Al if only one (perhaps repeated) error
(b)(i) )*’ =3x" —6x+6 MIAI 2 M1 if at least one term correct
(i) | y increasing it y">0 M1
Completing square ml or using discriminant
v'>0 forall x Al 3
Total 10
T(a) | At B, 2x +3x=15 M1 OE elimination
Bis(3,3) Al 2
(b) | Good attempt at equation of CD M1 Linear equation, with same grad as AB
(attempted)
Gradient of CD correct Al
Constant correct AlF 3 NMS 2x +3y =30; 3/3
3y =1k 2/3
2x +3y = (other); 0/3
ft wrong grad: eqn satisfied by (6,6)
(¢) | Dis (0,10) AlF 1 ft wrong equation for CD
(d) | Complete method for area M2
Area =225 A2.1 4 AT if at least relevant area correct
Total 10






