Mathematics

Past Paper Questions — Pack 3 - Answers

1.
Question Scheme Marks
@ | (g(-2))=4x-8-12x4-15x-2+50 M1
g(-2)=0= (x+ 2) 1s a factor Al
2)
®) | 4 120 - 15x 450 = (x+2) (427 ~ 201+ 25) "
2 M1
=(x+2)(2x-5) Al
(4)
M1
= =2 x=25 -
(c) (1) x= -2, x=2 Alf
(i) x=-1 x=125 Blft
3)
2.
Question Answer Marks AO Guidance
(@) Bl 1.1 | Curve in both quadrants:
Y s Correct shape, symmetrical, not
r touching axis
.y * Asymptote the axes
G ¢ Not finite
¢ Allow slight movement away
from asymptote at one end but
not more
(1]
(b) M1 11 1 iy 1
0= -2 " = (x+2)?
_ 1 Al 2.5 | Fully correct, must include ‘y =
)
2]
(c) 1 5 B2 1.1 | Bl for each coordinate
E‘_‘) 1.1
12]
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has only two roots, 4 and —1.5

Question Answer Marks | AOs Guidance
@) 2 2 M1 11 | Translates curve by + /- 4 parallel to the
3+x—4 3+x+4 X-axis
- 2 Al 1.1 | Fully correct, must have y =
Tox-1
[2]
. Stretch Must use stretch/stretched/stretching . .
(ii) B1 1.2 <
5 ) i . Allow “factor” or “SF” for “scale
Scale factor B parallel to the V' -axis B1 25 | factor”. Allow “vertically”, “in the y
direction”. Do not accept
“in/on/across/up/along the y axis”, “in
the positive y direction™, “SF 5/2 units”
[2]
4.
Question Scheme Marks
(a) Attempts f[4]:1:-<43—13><—11+8:-<4+48 M1
f(4)=0=(x—4) is a factor Al
2)
(b) 25 2 Yyl )
237 —13x7 +8x +48 = (x—4)(2x"..x—12) M1
2
=(x—4)(2x* -5x-12) Al
Attempts to factorise quadratic factor or solve quadratic eqn dM1
2
"= — 4 2 "=
f(x)=(x—4) (2x+3)=1f(x)=0 Al

(4)

(c) Deduces either three roots or deduces that f(x) is moved down M1
two units
States three roots. as when f ( ,r) 1s moved down two units there Al
will be three points of intersection (with the x - axis) ]
2
d . . 3
) Forsight of k=+4.+— Ml
3 .
k=4.— = Altt
(2)
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e

(x-2)%+

v

2

2

y—_'-'J +11—4—% oe: ignore RHS

——8=1 or —1.7'—4+T =1 oe ft const term

depM1*

(a) P+l = —dx+3=—=x+2 M1 1.1 | Attempt form equation of form x> —4x + 3 =mx + ¢
NBx?-3x+1=x—4x+3: M0
unless this leads to y = mx + ¢ seen
m=-1. ¢=2 or y=—=x+21 Al 1.1
2]
(b) Line y = —x + 2 drawn M1 1.1 | Good attempt at draw their line from (a) Ignore y-coords
x=04(x0.1). x=2.6(=0.1) Al 2.2a | cao NB, correct answers do NOT score marks unless they
clearly come from the correct line seen, except:.
[2] SC: correct answers from graph of y =x> - 3x + 1 BOB1
(c) y At least one region indicated that is:
K Bift 1.1 | wholly above the line y = —x + 2. ft their line. no omission
Follow only correct line or their line from (a)
! Bift 1.1 | wholly below the curve y = x* — 4x + 3. no omissions
Follow their line as drawn with its shading
B1 1.1 | All correct cao
0 2 x
Accept any correct indication.
2 [3] eg shading in. shading out. arrows. letters ete
6.
2
P 2 ) : - }
(x=2) +| y+— Allow + or—mboth | M1* | 3.1a
. .

Al 1.1

M1 11

Al
[4]

1.1

Answer Mks | AO Guidance
DR If no wking seen, no marks Alt method using proportion:
y=—1==2(- |ory=-2x+e¢ } Py Centre is on y-axis. not (0, 1)
%) &sub (2, 1) ML | 3da | ory—1=20—-2)) (may be implicd) M1
or solve y=—2x+5 &=2x+5 c_;] 22 ore=1+2:2
y=-2x+5 c=5 Al 11 |y=2x+5 orc =5 c=5 Al
Centre 15 (0, 5) Al | 3.2a | stated or implied Centre is (0, 5) Al
r=+22 442 Mi | 118 | o =2"+47 orfi their centre
=120 =20
3 7 ora=0,b=-10,c=5
XH+p-5=20 oe ML |12 ft their centre and rad” (# 0). however found
Xty -1y +5=0 Al |11 cao
[6]
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Question Scheme Marks | AOs
1 .
Uses 15==x5x10xsin & M1 1.1b
51'.118=; oe Al 1.1b
Uses cos” @=1-sin’ & M1 21
4
cos{i‘:i? Al 1.1b
(&)
) 2 -2 4
Uses BC" =10"+5" —2x10x5x"——" M1 3.1a
5
BC =+205 Al 1.1b
(2)
9.

(a) %JQ-‘ sin60=+3 (x+y) Must have xy. not ab M1 | 1L.1a \-’el‘iﬁcarim} jl_e:hod: eg substitute 4x + 4y
2 1B e __
May be implied by next line forxy n 2 T jn =BG+ Ml

(3 Al 21 i +y) = +y
%‘? 15 =3(x+y) 06 = 4x+4y =1y (AG) obtainy/3(x+y) = B3(x+) Al
2]

(b) Angle ABC is 90° B1* | 3.1a | May be implied by correct trig statement
cos 60 :% or %:% or y=2x Bl 11 or any correct X, y equi eg 'SiI;;U = 'sm‘w
4x+4(2x)=x(2x) oe or 4(%)+4.1"=.“'><% oe M1 1.1 or J§(x+3_1-}= %.\ x x 2x * é
(= x(x-6)=0) or = y(y—-12)=0)
x=6 y=12 Al 1.1 | No need to considerx=0ory=10

[4]
10.
Question Scheme Marks AQOs
10sin> 9—?cos€+2=10(1_‘:°5_ 6‘)—?cosé+2 M1 11b
3+2cosé B 3+2cosf
T _Teosd— 2
3+2cos@
3+2cos 4—5co
E{ +2cosf)(4—-5cosd) M1 1 1b
3+2cosd
=4—5cosf AT 2.1
&)
5
4+3sinx=4—-Scosx =D tanx=—— M1 2.1
- I1b
x=awrt121°,301°
ALAI 1.1b
3)

NB Tutors Ltd, Unit 79, Capital Business Centre, 22 Carlton Road, South Croydon, CR2 0BS




11.

(a)
‘ 1 M1 31 y ; 29 —1—sin?
6{1—51'.112 9}: 5m3£0059}+4 A | Correct use of both cos“#=1—sin" &
\ cos i
and tan @ = -2 4
cos &
6-6sin’f=sinb+4 = 6sin° G+sinf—-2=0 Al 21 [AG
(2]
(b)
(25in6-1)(3sin6+2) M1 1.1a | Attempt to solve 3-term quadratic
2 Bl 1.1
Critical values occur when sin & =% and sinf = -3
Critical values are 8 =30,150,222.318 B1 1.1 | Any three correct critical values
0<@8<300r 150 <8 <2220r 318<8 <360 B1 1.1 | Bl for one correct mterval — 3sf or
better (condone use of x)
Al 2.5 | Cao (all three intervals) — 3 sf or better
For those that have sinf = —% and
sinf = % can score M1 (1f DR seen)
then SC B1 for one “correct’ interval
(condone < oe) or SC B2 for all three
‘correct” intervals which are
642138 <8 <210.8> 330 (so max.
3/5)
[5]
12.
Question Scheme Marks | AOs
a . . siné
@) deosf—1=2smb tanf = dcosF—1= 2sm & = M1 1.2
cos @
= 4cos’6—cosf=2sin’6 oe Al 1.1b
a il
:>4c05‘€—c055=2(1—cos‘9) M1 1.1b
6cos’@—cos@—2=0 * Al* 2.1
)
(b) For attempting to solve given quadratic M1 1.1b
2 1
(cosS.r]=§.—E Bl 1.1b
1 2 1 1
X =—arccos| — | or —arccos| —— M1 1.1b
3 3 3 2
x=40° 80° awrt 16.1° Al 2.2a
4
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13.

@) ‘ log, x*(=log, (ke —1) +3) Bl L2 | Using alogb:log[bﬂ]
(2 ) M1* 2.1 | Re-arranging and correctly combining
log, | J: 3 both log terms
for—1 g
X 3 Dep=M1 1.1 | Correctly remove logs
=2

-1

o =8(kx—1)

x> —8kr+8=0 Al 11 |AG
4]

() b’ —4ac=0=(-8k)" —4(1)(8) =0 M1 3.1a | Use of * —~4ac=0
ke (i}L Al 1.1 | oeexact
NE)

Al 2.2 BC oe exact

k= L = X= 3\.‘6 a

N
1 - Al 3.2b | BC oe statement for rejection of

k= _E =x=-22 andas log, x1s only defined for negative value of x (allow decimal

x>050 x=-22 argument)
[4]

14.
Question Scheme Marks
Number
@ | log 64=2 = 64=x> M1
Sox=8 Al )
(B) | log, (11-6x)=log, (x—1)" +3 M1
og, | 1282 |_3 M1
(x-1)°
-6 s i
(x-1)
(11-6x=8(x?~ 2x+1)} and s0 0=8x>~10x -3 AT
dm1
0=(4x+1)(2x-3) =x=..
3 { 1} Al (6)
x=—.—
27 4
[8]
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15.

@ | @ | 54603 sh) Bl 1.1
[1]
(a) | Gi) | 9000 = 100¢
t=1In90 M1 3.1a | May be implied by answer
=450 (3sf) Allow4.5 ISW Al 1.1 | Ignore units. Decimal answer needed
[2]
(b) | (@) | logioP =logio(ka’) No marks yet
logio P =logio k + logio (a') M1 1.1 | At least two terms correct. may be implied by next line
logio P=logiok + tlogipa Al 1.1 | All correct. in this form
2]
(b) | (ii) | Points plotted correctly =0.1 B1 1.1 | NB. May be implied by correct line of best fit
‘ : " 2 2
ii?leb?ef\?z:fz;d:ﬁ;‘; ;Hb;[‘; _e;;?‘ 2.0)and (1, 2.4) B1f 1.1 | ft reasonable line through their points
[2]
(b) | (iii) | Read off ¢ and attempt 10°. May be implied by value of k M1 3.1a | ft their line. Probably ¢ = 1.3 to 1.8. k=10"" 10 10'®
k=19.9to0 63.1 Al 21
Attempt gradient of their graph AND M1 1.1 | ft their line, Probably m = 0.5 to 0.7 AND
correct ft equation in a. May be implied by value of a logioa =0.5t0 0.7 OR. a = 10%7 t0 10°7
a=3.161t05.01 (3 sD) Al 11 | eores
NB Use of two points and simultaneous equations:
no marks unless the two points used are on their line of
best fit.
If first method used for k or a and then one point
substituted in equation to find the other letter, no marks
for second letter unless point used is on line of best fit.
[4]
16.
@) M1 | 1.1a | Attempt differentiate & =0 May be implied
‘ - 12x+9=0 Al 1.1 | Correct equation. May be implied by ans
x=3orl Alf | 1.1 |BC
(3.0)and (1. 4) Al 1.1 | Allow Whenx =3, y=0: whenx=1.y=4
[4]
Sketch (drawn in this part) of "+ve" cubic with two
. . 3 2 -
(b) SPs. roughly correct shape. or just two TPs shown | M1 | 3.1a | Substx=1 & x=3 intoy=x" — 6x +9x ft (a)
OR: £(1) =0 and £(3) = 0. find k for each
k>0ork<-4 Alf | 2.2a | ft their (a) Correct ans: M1A1
2]
17.
Question Scheme Marks AOs
@ | sy M1 1.1b
)2 Al 1.1b
ax 2 Al 1.1b
)
b 24
(b) Attempts 6x—— >0=>x> M1 1.1b
X
x>a4 or x=f1 Al 2.5
2)
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18.

Number Scheme e
@ (=} 2’y =81 2x’y =81 | Bl oe
{L=202x+x+2x+x)+4y = L= 12x + 4y}
a1 81" Making y the subject of their
y= e = L=12x+ 4[ T] expression and substitute this | M1
* X into the correct L formula.
162 .
So, L=12x+— AG Correct solution only. AG. | Al cso
[3]
. 162 +4
d_ 324 3 " 2 —
®) ?:12 = {: 12 —324x"} Either 12x — 12 or 2 2 M1
* * Correct differentiation (need not be simplified). | Al aef
dL L' =0 and “their x’ =+ value” ML
324 ;324 . 3 ;
{_:}13 -—=0 XY =—:=27=x=3 or “their ¥~ =+ value”
dx s 12 )
x=427o0orx=3 | Al cso
162 Substitute ;‘andidate’s value of .
{x=3} L=123)+ - = 54 (cm) x(= 0)into a formula for L. ddM
54 | Al cao
[6]
Correct ft L" and considering sign. | M1
© Forx=3, 9L _ 972 . - Minimum 972 )
{ - } R R — and >0 and conclusion | A1 [2]
x
11
19.
@ | @ |c—a oe B1 1.2
1
@ | ®) |[a+ %(c —a) or ¢+ %(a —c) M1 3.1a at+ %their (a) orc-— %their (a)
= % (atc) oor % a+ %C Al 1.1b | Correct ans without wking: M1A1
[2]
OB=(ato) ﬁ=a+%(c—a}om+%mcﬁ(i)(a)
(i) M1 3.1a .
ore+ = (a—c¢)
(= L (a+o) 00), £ their (i)(a)
N = N | . .. .
NB PB=--(a + ¢) without justification:
MOAOAOEO
—0P=108 Must fous I .
=3 ust see previous line Al 11 —~Pp=0r
— P is midpt of OB dep* 11
or OPB is a straight line and OP = PB Al '
Hence diagonals of //m bisect one another E1l 2.2a dep M1A1A1
[4]
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20.

(@) k=3 Bl 1.1
[1]
A . oe e g allow consistent use of square
(h) 1-4+2-k =13 M1 1.1a | roots —must be using subtraction in
brackets
k=0 Al 1.1
k=4 Al 1.1
[3]
5-4_ k=2
(c) 4-2_ k=5 oe or 5-2_ A-k oe M1 3.1a > 37 4-1 oe Tmustbe
7-1 4-3 3-1 7-4 ) consistent application of gradients
(allow one sign error)
k=% k=-1 Al 11 | k=3
[2]
21.
Question Scheme Marks AOs
(a)
1 M1 1.1b
T shape in 1st quadrant
T Al 1.1b
—— Correct
\ Asymptote y=1 Bl 1.2
3)
(b) L . K .
Combines equations = — +1=-2x+35 M1 1.1b
<
- - Al* 2.1
(xx) =k +1x=-2x" +5x = 2x" —4x+k> =0*
2)

(c) Attempts to set b” —4ac =0 Ml 3.1a
8k2 =16 Al 1.1b
k=12 Al 1.1b

3)
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22.

Question Scheme Marks AOs
() | Attempts H =mf +c with both (3,2.35) and(6,3.28) M1 3.3
Method to find both m and ¢ dM1 3.1a
H=031/+142 oe Al 1.1b
3
(b) Uses the model and states that the initial height is their 'b' Blft 34
Compares 140 em with their 1.42 (m) and makes a valid
comment. ,
In the case where A =0.317+1.42 1t should be this fact Bl 332
suppaorts the use of the linear model as the values are close.
2
23.
(a) Uses or implies that V' =ad +b Bl 3.3
Uses both 40=80a+5 and 25=200a+b to get eithera or b M1 3.1b
Uses both 40=80a+5 and 25=200a+b to getboth @ and & dM1 | 1.1b
1
:=V=—§d+500.e. Al 1.1b
S
(b)) (i) States either that the initial volume was 50 {litres} B ft 34
or that the distance travelled was 400 {km} '
Attempts to find both answers by solving
0=-2d+50 and 0=400-8F ML 1 34
States both that the initial volume was 50 litres Al 3.9h
and that the distance travelled was 400 km -
3)
(c) States, e.g., “Poor model™ as 320km is significantly less than 400 km. | Blft 3.5a
1)
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24.

Question Scheme Marks | AOs
i 2
@ | 2 sxt17=(x—4) -16+17 Ml | 3.la
2 .
= (x — 4) +1 with comment (see notes) Al L.1b
2 2 -
As (x—4) 20 =(x—4) +1>1 hence x’—8x+17>0 forallx | Al 24
3)
(ii) For an explanation that it may not always be true
2 2 M1 2.3
Tests say x=—3 (—5+3) =4 whereas (—5) =25
States sometimes true and gives reasons
2 2
Eg.when x=5 (5+3) =64 whereas (5) =25 True Al 24
2 2
When x=-5 (—5 +3) =4 whereas (—5) =25Not true
2)
25.
. 4[\_: _ %\_] +11 No marks until attempt to complete the
® T square
3 2
4 {.‘1‘—i 9 +11 a=4 Bl 1.1 | Mustbe of the form4(x+e) ...
2) 4
5 Bl 1.1
(- 3/2)°
3 2
4[1‘——} +2 c=2 Bl 1.1
2
[3]
.. ) Zero, none, 0, ... 1f not ‘no real roots’
(i) No real roofs Bl 2.2a must be consistent with their (i)
1]
(iii) 7=0=>1 real root or 1 repeated root M1 2.4 | Attempt to relate the value of r to the
number of real roots (this can be implied
#<0=2 real roots with at least one correct statement)
7 > 0 = no real roots Al 2.4 | All three statements correct
2]
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26.

Question Scheme Marks AOs
@ | 117 tonnes Bl 3.4
(1
(b) 1200 tonnes Bl 2.2a
(1)
(<) Attempts ilzoo—sx{s—zof}—{1200—3><{4—2o}2} M1 3.1a
93 tonnes Al 1.1b
(2)
(d) States the model is only valid for values of n such that n< 20 Bl 3.5b
States that the total amount mined cannot decrease B1 2.3
2
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