AQA Level 2 Further mathematics Number & algebra

Section 3: Functions and their graphs

Solutions to Exercise

1, (1)

Yy=1-3x wheve x > 0
wmwx=0,5=1
Whewg =0,1-3x=0 = x=1

()
1 x

wlr

The range is f(x) <d.

(i) Y= X7 where x can take any value

2 ©

when x = 0, y=o
f(x)

The range ts f(x) =2 0.

Y=x"+tex+g

when x = o,Yy=2¢g

wheny =0, x> +ex+2=0
(x+2)(x+4)=0
X=—220r —4

@)y y=4-x°

whewx=o,g=4
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AQA FM Number and algebra 3 Exercise solutions

when y =0, 4—x*=0
R-ER+x)=0

X=220r —22
f(x)
.q.
-2 2
1 1
O f(-1)= S =—=0.5
1+ (—1) 2
1 1 4
@)= c=T=—=08
1+(3)° § &5
- 1
(i) £ = S where —1 < x<1
14+ x

The Largest possible value of £(x) is when x = 0, where f(x) =1,
The smallest possible value of £(x) is when x =1, where £(x) =5.

The rangets 2 <f(x) <1,

() x =1 wust be excluded from the domain, since the function ts not

definen for this value.

@ @ f@)=——=1
2—1
1 _ 1

b — — = —
(o) f(-=3) ”

—1

) flo)=

1 —_—
0_

(tiL) f(x) =2

1

=2
X—1
1=2(x—1)
1=2x—-2
2X=232

2

X=3Z
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AQA FM Number and algebra 3 Exercise solutions

s (1)

(it}

Yy=x+3
Gradient = 1

when x = o, y=3

Whewg= O, X+2=0=>x=—23

Y=2x-1

Gradient = 2
when x =0, iy = -1

When (=0, 2X—1=0=x=3

(i) X+y=5

Yy=—x+5
Gradient = -1
VWMX=&g=5
Wwhen y =0, x=5

(iv) 4y =x+12

W)

g:%/r+3

Gradient =%

Wwa=ag=3
whewg=o,x+1:2=0:>x=—1:2

BYy+x+e=0
3y=-x-6
Yy=—-3x-2
Graoient =—%

whewn x = o, Yy=-=2
Whewg=o, X+te=0=>x=—6
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AQA FM Number and algebra s exercise soluuons

(Vi) S5Yy=15-2x

. (@)

(b)

(c)

()

(e)

Y=3-%x

Gradient =—2

When x =0, 5y =15 = y =3
when Y =0, 15 —2X=0=> X =5

Gradient = 1, y-in teroept = 2
Equation of linels y=x+2

Gradient = £, y-lntercept = -1
Bquation of linels y=2%x—1
oy LY =x—-2

Gradient = —%, y-intercept = -2
Bquation of linels y=—-4x-2
or Y+ Xx+4=0

aradient = -3, 4 intercept = 3
Bquation of linels y=-%1x+3
or 4y +x =12

Gradient = —%, passes through (-1, 4)

Equation of line s y—4=-5(x—(-1))
3(y—4)=-2(x+1)
BYy-12=-8x-¢
By+8x=4

Equation of Line (s Yy—3= 4(x —2)
Y—3=4x-F8
Yy=4x-5

(it) equation of lineis Y- (—1)=—-%(x—4)

(y+1)=—(x—4)
BYt+tz3=—x+4
3g+/r=1
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AQA FM Number and algebra 3 Exercise solutions

({it) equation of linels y—(-6) =—%(x—(-1))
5(3+e)=—(x+1)
53+30:—,r—1
SYy+tx+31=0

. 1 —22
2. () qradient of AB === _ _4
Xy — X, 1-3 -2

g—é=—2x+2

g+:2/c=8

=2

() Gradientof ap =2 F2_ 173 _H_ 2
X, —X, 8&—(=) 10 5
Equation of ABLs y—(-1)=—2(x—8)
5(y+1)=—2x-8)
5y+5=-2x+16

534—2/(:11

() cradient of am = Fe "2 274 _ e 1
Ay =Xy -5 -7 —12 2
Bquation of AB s y—2=-%3(x—(-5))
2Ay—2)=—(x+5)
Y —4=—X-5
2Yy+x+1=0

(v) Gradient of ap =22 271 _€_3
X, —X, —3-5 -8 4
Bquation of AB s ¢y —(-5) = 3(x —(-3))
4(5+5)=3(x+3)
4y +20=3x+ 9

4y =3x—11

9. Letthetriangle be ABC.
Let A be the tntersection polnt of y+3x =11 and 34 =x+3.
Yr3x=11 = y=11-3x
Substituting tnto 3y = x +3 gives 3(11 -3x) = x+3
BB-99x=x+3
30 =104
X=3
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10,

When x =3, y=11-3x3=2
The coordinates of A are (3, 2).

Let B be the intersection polnt of BYy=x+3and FYy+x=37
BY=Xx+3 D x=3Yy-3
Substituting tnto 7y + x =37 gives #y+3y -2 =37
105240
Yy=4
Wwhen Yy =4, x=3x4-3= 9
The coordinates of B are (9, 4).

Let C be the intersection polnt of Fy+x =37 and y+3x=11
Yt3x=11 = y=11-3x
Substituting tnto >y + x =37 gives F(11 —3x) + x =37
FF-AX+ X =3F
40 = 20X
xX=2
Whenx =2, yf=11-3xX2=5
The coordinates of C ave (2, 5).
The vertices of the triangle are (3, 2), (9, 4) and (2, 5).

f(x)
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AQA FM Number and algebra 3 Exercise solutions

g TxHD) £ _ 3t ) —(x+h) = (347 — x)
Vi Vi
_3(x+h)—h-3x*
- h
C3{(x+nP -2 —h
- P
:3(x+/4—x) (x+h+x)—h
h
sh(2x+h)—h
- h
=z3(2x+h)—1

=ex+3h—1

12, One possible function is f(x) = x* +2,
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