9.2 Answers

A-Level Pure Mathematics, Year 2

Functions||

Answer 1

fx) e R, f(x) >0

(a)

[ 1mark ]

(b)

[ 3marks]

Answer 2

f(x) = 64

[ 2marks]



Answer 3
(i) Black line on graphy = |3x — 1|

It touches thex-axis a( % 0) and crosses theaxis at( 0, 1)

[ 3marks]

(i) The graph ofy(x) is f (x) translated _(6) to give the red line on the graph
It crosses thg-axis at( 0, —5) and thex-axis when|3x — 1| - 6 = 0
Thatswhen + (3x - 1) =6 = X = % = (% O)

5 5
orwhen— (3x -1) =6 = X = -3 = (—3, O)

[ 4 marks]

1 1

(i) +(3x—1)—6:—§x+3 —(3x—1)—6:—§x+3
X-21=-x+9 - X-15=-x+9
10x = 30 _ 8 =24
X=3= (3 2) X=-3 = (-3 4)

[ 6 marks]

(iv) Goldline ofy = — % X + 3 added to graph
[ 1mark ]



Answer 4

(i) fgoo = f(e> + 4)
=In(eX+4-4)
= In(e*)
= 3X
Rangefg(x) € R
[ 3marks]
(i) fg(x) = 21
3 =21
X =17
[ 1mark ]
Answer 5
(i) pax) = p(In(x - 3))
_ eZIn(x—3) _ 25
= dn(x=3? _ 5
= (x-3Y2-25 %«
= x° - 6x+9- 25
= %% - 6x — 16 « Full Marks
Completing the square to get the range
= [x* - 6x] - 16
=[(x-3)%-9]-16
= (x-3)%2-25 &
~. Therange ispq(x) € R, pg(x) > —-25
[ 5marks]

(i) pa() = 0
x> — 6x — 16 = 0
(X-8)(x+2)=20

Eitherx =8 or x = -2
[ 2marks]



Answer 6
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2, 2), B(O, 2), C(2, 6)

A=

[ 3marks]
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A(O,-4), B(2, 4), C(4, 12)

Ais lost,B(0, 2), C(2, 6), C'(-2, 6)

[ 3,4 marks]



Answer 7

(a) gg9(5

(2><5+5)

5-3
%)

N2

g(75)
2x75+5

75-3

20

45

40

9

[ 2marks]

The red line is the part of the function for whigh> 5

There is a horizontal asymptote pf= 2

Sotherangei® < g(X) < 7.5
[ 1mark ]



(c)
2X+ 5

9 = —— 5
_ X +5
-~ x-3
Swappingx < y because input= output
o Y*ES
y—3

X(y-3)=2y+5
Xy —3=2y+5
Xy —2y =3+5

y(x—-2)=3+5

_ X+5

Y= T2

-1 _3X+5
g =~

The domain of the inverse function is the range of the original function

Sothedomaini®@ < x < 75
[ 3marks]



Answer 8
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(a) fg(x)

[ 3marks]
(b) 99(10 = 2
g(vV20-k) = 2
J2v20—k -k =2
2vV20-k -k = 4
2V20-k = 4+k
4020 - k) = 16 + 8k + K°

K+ 1% - 64 = 0
(k+16)(k-4) =0
Eitherk = —16 (Reject as told is positive)

Ork =4
[ 3marks]



Answer 9

(a)  (i)and(ii)

x-axis contact, 2In(x) =4 =0 = In(X) = 2 = X = % (About 7.39)

Asymptote on both graphs is ti¢@xis which has equatiorn = 0

[ 5marks]
(b) [ fool =4
2In(x) -4 =4 - 2In(x) +4 =4
In(x) = 4 In(x) = 0
x = €' (About 54.6) x =1
[ 4 marks]
(c) gf 0 = g(2In(x) - 4)
_ e2Inx—4+5_ 2
_ eInx2+l _ 2
=ext -2
[ 3marks]
(d) gf(x > -2
[ 1mark ]
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