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Q1.
5 yro2sin®x—3cos’x
M  2(1-cos’x)—3cos’ x M1 Uses s> +¢2 -1
- 2-5cos’x (a=2, bh=-5) Al co
21
(i) Values are —3 and 2 BIVBI1Y
21
(iii) 2—5cos?x=-1
— cos’x=0.6 B1v
x = 0.685,2.46 (accept 0.684) B1B1Y | co ¥ for z— (first answer)
[31 | SC B1 for both 39.2 and 140.8
Q2.
9 (i) 2x°—12x+7=2x-3)%-11 3 x Bl B1 for each value ‘laccptif a, b, ¢ not
[31 | specifically quafed.
(i) Range of f= -11 B1v v to his “¢”. allow > or =.
i
(i) 2x* -12x+7 <21
5 2% —12x—14 or M1 3-teria quadratic to 0 or 2(x —3)* < 32
2(x -3 <32
— end-values of 7 or —1 Al Correct end-values
- —-l<x<7 Al co
31
(iv) gfix)= 2(2x2 - 12x+ N+ k =0 MIAl Puts finto . co.
Use of b — dac M1 Used correctly with quadratic
- 24— 16(144+ k)
- k=22 Al co.
[41
Q3.
f: x— a+ beosx
iy flO)y=1uNa+b=10
Crm=1, a—% -1 Bl EITHER OF THESE
—a=4,b=6 Bl both co
: [2]
(i) Range is—2to 10. B1v Y for his “a— 6" to“a+ 4"
i
3
(iii) ms(g 71'] ——cos(%:r]——% Bl For cos30° - !;+/3 used somewhere.
S 4-33 Bl o
121
Q4.
1
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10 f: x> 2x" —8x+14
() v+kix=12, Sim Eqns. Ml Complete elimination of y (or x)
27 —Br+kx+2=0 Al
Use of & — dac Mi Uses - —dac on eqn=0, no “x” in a. b. c.
—(k-8P=16 > k=12 or 4. Al ©0.co
[41
(ii) 2@ —8x+14=2(x-2+6 B1x3
31
(iii) Range of f = 6. B1Y Yy for ¢ or from calculus.
n
(iv) Smallest 4 =2 B1v v to answer to (ii).
Bl
{v) Makes x the subject Ml Could interchange x, y first.
Order of operations correct. Ml Order must be correct.
& x)- ,"Lf' +2 Al o
V2 [31
Q5.
1 () figx) =24-3, gflx) = 48 +4x-1 Bl, BI fg & gf clearly transposed gets BOBO
21
() 2a°-3-4a* +4a-1=2a" +4a+2-0 M1 Dep. quadratic, Allow x for all 3 marks
{a+ 1‘12 ={ M1 Allow marks in (ii) if transposed in (i)
a=-1 Al
131
(iii) B —b-2=0—(b+1)(b-2)=0 M1 Allow in terms of x for M1 only
h=2 Allow b = -1 in addition Al Correct answer without working B2
21
1
(iv) f"(x)-—E{x—l} Bl
1
e - E{xz -3 Bl Must be simplified. Ft from their £~
21
vy x—(Xv+2 M1
') ——Vx+2 Al
21
Q6.
2
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10 f:x—3x-4 g:xl—)Z{x—lF+3
(i} fe(2y={10)=26 . M1 Al | Mustuse g first, then £ co
{x) 21
(i}
Bl ¥ = f{x) correct in 1*, 4" quadrants.
Bl y=f"%x)correct in 1", 2 quadrants.
Bl vy = x marked, or quoted.
' [31
(iii} gx)=6(x - 17 ] Bl o
g'{r}?—»mmmmg points BI1Y allow only for incori(=ct 6"
—gis 1:1, g hasan inverse, Bl following from incorreed “6”
[3]
) £7{x)= T2
Aftempt at making x a Bl o0
Order carrect. -8, + 2,3 ,+1 M1 May change x and y first.
5 [x—% M1 Wfast all be correct, it allow for + 8, — 1
B ()= = +1 AL\ co as function of x, nat y.
41
Q7.
8 (i) (x—2F—-4+k B1B1 a=-2,b=-4
121
(i) fx)>k—4 or [k, o]or(k -4, ) oe Bl ft their k—4. Accept >
13
(iii) smallest viuborp =2 B1/ ft their 2
13
iv) x—2-(x)/y+4-k M1
x—2+.y+4—k Al ft from their part (i)
£ x) -2+ Vx+4—k Al cao
Domain isx>k—4 or [k—4, «] B1/ ft from their part (ii). Accept>
or(k -4, o) oe [41
Q8.
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Qo.

11 fix)=8—(x—2)",
(i) Stationary pointatx =2 Bl co
¥ — coordinate = 8 Bl co
Nature Maximum Bl co independent of first two marks
(ory y——x> +4x+4
=2x+4=0 — (2, 8) Max) 131
(i k=2 BV J on “x-value”
m
(i) y= 8—(x—2)*
— (x-2P+y-8 M1 Attempt to make x the subject
— (x=2)=+.8—y MIl Order of operations correct
— g'=2+8-x Al Must be f{x).
131
B1 B1 arc 1st quad (no tp, no axes)
Bl B1 Evidence of symmetry about y = x
B1 Bl all correct as shown left
31
8 (D 2{x—3}2—50ra=2.b=—3.c=—5 B1B1B1
I31
(i) 3 Bl fton — their b. Allowk > 3orx > 3
11
(iiiy ) = 27 Bl Allow >, Allow 27 < y <w ete.
M| or (x/y interchange as 1% operation)
(iv) 2(x-3F —(y+5) M1 x=2Av-3" -5
1
x—3-(i)\/%fv+5] Mi {v—sf-i(ﬂs]
s=Fik 1L 48) Ard v—3-(i}\/1(x+5}
V2 2
1 N
{f"'{x}}—3+1||5{x+5} for x> 27 AlB1 Y ft on their 27 from (iil)
I51

Q10.
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10 f:xio 2x+k, g:xr> x> —6x+8,
M| 2(2x+3)+3=25 Ml ff{x) needs to be correctly
—x=4 Al formed
or {fil1}=25, f(4y=11} [2]
(i) | x> —6x+8=2x+4k Xt IR .
3 iminates v to form eqn in x.
¥ —8x+8-k-0 Ml Uses the discriminant — even if
Us’ﬁs b2 — 4ﬂ'C < 0 A‘l =O>O
— k- 8 [3]
(i) | x2 —6x+8 = (x—3P—1 BI Bl For “~3” and *~1”
y={x-3¥-1 L.
Makesx thesublect: — et #1743 M1 ALV Makes x the subiect, in terms of
Needs SWCi ﬁCﬂ]]Y to lose the “=". [4] x and without —or +.
Q11.
10 f:x—=2x+1, xeR, x>0
ZIx> X , xeR, x#-3.
x+3
D efix)= g_{Zx_+ll—l = 431] M1 Musithe ¥t , needs x replacing twice.
2x+1+43 2x+4
Equates to x — 2x” =1 Ml Formi¥’quadratic + solution
— x= %2 Al ’ Co. condone +.
31
(i) f(x)="%x—-1) Bi Co
To find g ~'(x) , make x the subject \. M1 Attemnpt at x as the subject.
Order must be correct | W1 Order correct. Allow for sign errors,
oo, =il he )
—Sg7'(x)= %l Al Co — must be fix).
x—2 2 %
41
1+3x . i
(i) > =y X +Fa+d=0 MI Forms quadratic equation.
=t 1
Looks at 5° — Aac M1 Looks at discriminant or attempts to solve and
—» negatite \>o roots. Al finds V(negative). Co
31
(iv) Bl Correct v = 2x + 1 on graph from (0, 1)
Bl Correct ¥ = Y2(x — 1) on graph from (1, 0)
{if —ve x plotted, B1 s.c. for both)
Bl Shows or states or implies that f, £~ are
[31 | reflections iny = x.
Q12.
3 |f:x—2x+43,
g: X X’ —2x §
gf(x) =(2x+ 37 - 2(2x + 3) Ml Must be finto g, not g into f.
=4y +8x+3 Al co
=d4(x+ 17 -1 3 x B1Y Allow all these as ¥ for either fg or gf,
51 _
5
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Q13.
6 | Gx+5=-11=0) Mi Attempt at factorisation
-5/3, 1 Al Both required
r<-53.x>1 Al Ignore any words between answers
Condone < »
[31
i) fix)=F+2-5x(+¢) Ml Attempt at integration
Al Any unsimplified expression ok
3I=1+1-5+¢ Ml Sub. (1, 3)
flx)=x+x"—5x+6 Al Accepte =6
[41
Q14.
7 |(i) RangeisO-<fix)<4, Oto4 Bl Accept in two parts. Condone <
M
(i) v =x drawn or implied Bl
Correct sketch of £ Bl SC if fmissing, (2. 2) (4, 6) must be
shown
[21
(iii) (x=>)2x for 0<x<2 BIBI Condone < <
(x=)2x-2 for2<x<4 BIB1
[41
Q15.
1@ 2x-2F+2 aUBL 3| For2,-2.2
(i 2< f(x)<10 oe Bl [11 | Allow < etc. Ignore notation
(iin2<x<10 Bl [1]1 | Ft from part (ii). Ignore notation

Or from int with v axis to int with
their v—x

(iv) 7(x) = half parabola from (0,10) to (2,2) | B1

2(x):line through 0 at =~ 45° BI

£~ (x) : reflection of their £(x)in g(x) Bl

Everything totally correct Bl [41
All v oor . final
- fx—Z)z-lfv-Z} - ,.OW+ or —¥. Dep on final ans as
2 fhof x
x=2* lfv-Z) M1
V2
f"(ﬂ=2—\f%fx—2) Al [31 | cao

Q16.
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1 3 Bl
9 M fx)——-x-—=
2 2
MIAL
2x+3—lx—§=:>x——3 31
2 2
(i) 2 lines approximately correct, B3.2,1.0 Can be i_mp]ied by graph or in writing,
reflected in y=x & meeting at (-3, -3) Ignore lines extended
31
(i) gfix)=(2x +3)’ - 6(2x+3) M
47 9 Al
25 ; - .
47 -9<16 = < = M Solving any quadratic to do with fand g
# <16,t0 x=
_E{xSG AlA1 Condone < and >
2 51
Q17.
10 (i) 4x—3)*-25 BIBIB1 | o a =4, h=3 c=-25
Vertex is (3, —25) B1¢ o fiNo their (b, c). Accept ifnot ‘hence’
(i) rangeis(g(x))>-9 Allow> B1B1 o Plfor>, Blfor-9  Accepte.g. [-9,0]
-3 = ‘}T M1
(i) (1 e | DM Attempt to square root both sides
¥—3=——Jy+25 Al o
1 B1/ :
g ix)=3- ~Vx+25 l ft from their (ii)
Domain is x > -9
Q18.
cos{=x + ~ ) Bl
6 (i) \2° &\" Bl cao
x 3
1 m Bl
{ln 5CCSK+ -;;:1 B1
cosx = 0.9528 Bl Bl { for negative of first answer
x=x031 (4]
Q19.
7
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111x¢ =5ix=x21x16(=0) Bl oe
Bl Bl cao
3
7 WM 31
ed: me2 Bl Bl Bl
Bl BI
51
(i)
Q20.
5 @) x—(x)/y-1 Bl OR 1? — x—1 (x/y interchange 1%)
flixs Vx—lforx>1 B1B1
131
@) fF(x) -2 +1f +1 Bl Or x' +2x? —(153/16)-0
2 +1-(£h3/4 Ml Or x2-9/4.(-17/4)
x=3/2 Al WWW. Condone + 3/2

[31
Al (i) fx)-f'(185/16)-13/4 M1 AltGi) f(3/2) =13/4 Bl
x—f(13/4) M1 f(13/4) = 185/16 Bl
x—3/2 Al x=372 B1

SC.B2 answer 1.5 with no working
Q21.
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10 () Rangeis(y)>c +4c Bl Allow >
PHAx=(x+2-4 M1 OR %=2x+4=0
(Smallest value of ¢ is) -2 Al —2 with no (wrong) working gets B2
[31
@) Sa+b=11 Bl
@+ b7 +4(a+86)=21 Bl
(11-5a+aP+4(11 —5a+a)=21 M1 OR corresponding equation in b
@) (2 - 13a+18)=(8) (2a-9) (a-2) | M1 OR(B)(2b+23) (b-1)=0
=0
9 23 ; nd
a= E,2 OR b= (—?), 1 Al Al for either a or b correct. Condone 2
Al value. Spotted solution scores only B marks.
[61
Alt. (i) Last 5 marks
'(x)=Jx+4-2 Bl Alt, (i) Last 4 mfrks
g(1)=f"=(21) used M1 (a+b+T(a+b>3)=0 MIAL
a+b=+25-2=3 Al (Ignore sgidort involving a+ b= -7)
Solvea+ b=3,5a+ b=11 Ml Solvea+#£3,5a+b=11 Ml
a=2,b=1 Al aw2y=1 Al
9
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