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Functions

Qno.1

VIl ROVIITINT

(1) FT — arccosa = 0

arccosr < = (M1)

4
o= \2—2 (m‘copt. T %) (A1)

since-1<x<1 (M)

=P ; S2€1 (acccpt T];I- LI < 1) Al

Note: Penalize the use of < instead of < only once

by y= \% — ArcCoS T =+ T = cos(l]- - y'-’) MIAl
fliz— COS(l — J,‘z) Al
0 J= Al

/8 marks]
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Qno.2

a. for the equation to have real roots
(y— 12 —dy(ly—1)=0 M1
>3y —2y—-1<0
(by sign diagram, or algebraic method) M/
—:'—‘ sy<sl AlAl

Note: Award first A7 for —l‘ and 1, and second A7 for inequalities. These are independent marks.

[4 marks|
b. f:z— —r:—;l-T setl=y tyr+y M)

0=y =(y—Dz+(y—1) Al
1
3

hence, from (a) range 15 cy<l Al

/3 marks|

¢. a valuc for y would Icad to 2 valucs for x from (a) RJ

Note: Do not award R7 if' (b) has not been tackled.

/1 mark/
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Qno.3

a. METHOD 1

fix)=(x+1INx—INx—2) MI
-2z —x+2 AlAIAl
a=-2 b=—-landc=2
METHOD 2
from the graph or using A0) = 2
c=2 Al
setting up lincar equations using A1) =0 and 1) =0 (or (2)=0) M/
obtaine=-2 . b=-1 AlAl
[4 marks/

b. (1) (1.0).(3.0)anc(4,.0) Al

(1) g(0)occursat 34-2) M)
==36 Al
[3 marks]
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Qno.4

Note: In the diagram, points marked A and B refer to part (d) and do not need to be seen in part (a).
shape of curve A7

Note: This mark can only be awarded if there appear to be both horizontal and vertical asymptotes.
intersection at (0, 0) A7

horizontal asymptoteaty — 3 A1

vertical asymptoteat z — 2 At

[4 marks]
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Sz

by==
zy— 2y =3z M1AT

xy — 3z — 2y
2y

_,,J

(f Y2)) =2 Mi1a1

Note: Final M1 is for interchanging of = and y, which may be seen at any stage.
[4 marks]
c. METHOD 1

3

-2

attempt to solve —= = (M1)
2z(z — 2) = 3z(x — 3)
z[2(z-2)-3(z—-3)]=0

z(5 - xz)=0

=0 or =5 AI1A1
METHOD 2

SRFRR | > S A
T=o7 Or T= (M1)

z=0 o z=5 A1A1

[3 marks]
d. METHOD 1
atA: J: = %ANDatB: ‘f,_, = —Tf M1
b =3z -6
r=-2 A1
br =6 — 3z
z=13% A1
solutionis =2 < & < é Al
METHOD 2
(%) < (-_f- M1
922 < 2(z —2)?
32?44z -4<0
(3w —2)(x+2) =0
r=-2 (A7)
T = 3 (A1)
solutionis —2 < x < —‘;- Al

[4 marks]

e —2<zr<2 A1A1

Note: A1 for correct end points, A1 for correct inequalities.

Note: If working is shown, then A marks may only be awarded following correct working.
[2 marks]
Total [17 marks]
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Qno.5

A1 for correct shape
AT for correct & and y intercepts and minimum point

[2 marks]

Af1 for correct shape

AT for correct vertical asymptotes

A1 for correct implied horizontal asymptote
A1 for correct maximum point

[??? marks]
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aiii. | 1+

A1 for reflecting negative branch from (ji) in the z-axis

AT for correctly labelled minimum point

[2 marks]
b. EITHER
attempt at integration by parts  (M1)
[(2? — a®)cosazdz = (2° ~ @®)sinz — [2zsinzdz  A1A7
= (22 —@*)sinz — 2 [—:c cosz + [cos xd.r] A1
— (22 — @®)sinz + 2z cos —2sinz +¢ A1
OR
[ (2* — a*) coszdz = [2? coszdz — [a® coszdz
attempt at integration by parts  (M1)
[z’ coszda = z?sinz — [2xsinadz  A1A1
—a’sinz — 2 [v:rcos;r + fcos.rd:t: Al
= z’sinz + 2z cosz — 2sinz
[ @ coszdz = —a’sina
J(@® — a?) cosade = (2% — @?)sine — 2z cosw — 2sinz + ¢ Al
[5 marks]

c. g(z) = z(2? a")T

g'(z) = (2 —a?)7 + %a:(.tg —a?)7i(2z) M1A1AT

Note: Method mark is for differentiating the product. Award A1 for each correct term.
" = S 1 S T R (o

g'(z) = (2* — a®)7 + 2*(2* — a®)77

both parts of the expression are positive hence g'(z) is positive  R1

and therefore g is an increasing function (for |z| = a) AG

[4 marks]
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