AQA Level 2 Further mathematics Algebra Il 0 integral

Section 2: Graphs of functions

Solutions to Exercise

1, (1) Y = 1~ 3x where x can take any value
Wlnem,)<=0,g =1
Whenw Yy =0, 1-3x=0 = x=3
1

[

\

\1
(1 \;

Frow the graph we can see the range is f(x) eR.
(it) y=1-3x where x>0

whemx=0,5 =1
Whewy =0, 1-3x=0 = x=3%

3

From the graph we can se¢ the range s £(x) <1
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(tit) y= X2 where x can take any value
whewn x = 0, y=o
The graph is a positive quadratic with minimum at (0, 0)

The range is f(x) = 0.

(iv)  f(x)=x"+1 where x can take any value
Whenx =0,y =1

flr) =" +1

1 (0. 1)

Frow the graph, we can see the range (s £(x) =1
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V)
f(x)=x*+1 where x > 1
Using the same graph as part (iv), we shaoe out the values for which x <1

fir) =2+ 1

(L) x

To find the range, look at where the line x = 1 meets £(x) = x2+ 1
f1) = @)2+1=2
Sinee x > 1 is a strict inequality, the range of the function is f(x) > 2

2 () y=x"+tex+g
wWhen x = 0, 3 =
wheny =0, X +ex+8=0
(x+2) (x+4)=0

X=—220r —4
/(X)
g
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) y=4-x
When x =0, Yy = 4
when y =0, 4—x* =0
(-x)R+x)=0

X=220r —2
f(x)
4
X
2
1 1
s O f(-0)= =—=0.5
t 1+(-1) 2
1 1 4
1+(32)° § 5
(i) o = — where —1 S x<1
14+ x

The largest possible value of £(x) is whew x = 0, where £(x) = 1.
The smallest possible value of £(x) is whew x =21, where f(x) =%,
Therange is £ <f(x)<1.

4, (1) x =1 wmust be excluded from the domatn, since the function is not
defined for this value.

@) @)  f@=——=1
2—1

L 1

b — = = ——

®  f(-3) "

1 —
o-1

(c) f(o) =

1
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(LiL)

5. (1)

(i)

(Lit)

(iv)

f(x)=2

1
X—1
1=2(x—-1)
1=2x—2

=2

X=3

Xx=%

Yy=x+3
Gradient = 1
whew x = 0, y=3

whewg=o,x+3:0:>x:—3

Yy=2x-1
qradient = 2
when x = 0, y=-1

OWWZW

When ¢y =0, 2x—1=0=x=%

X+g:5
Yy=—x+5
Gradignt = -1
When x =0, yy =5
when ¢y =0, x=5

4y =x+12
3:%x+3
Gradignt =%
When x =0, yy = 3

whewg=o,,r+1:2=o:>x=—1:2
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(v)

(Vi)

6, (a)

(b)
(c)
(o)

(e)

3g+x+é=o
3g=—x—6

Yy=—3x-2 ~.

integra

Gradient = -2
whewn x = 0, y=-=2
whmg= 0, X+te=0=>x=—6

5y=15-2x

y=3-3x

Gradient =—2

When x =0, 54y =15 = =3
Whew ¢y =0, 15 —2X=0= X =F#5

Gradient = 1, g—’m tercept = 2
Bquation of line ls y=x+2

Gradient = %, y-intercept = -1
Equation of linels y=%4x-1
or 2y =x-2

qradient = —%, g—’mteraept =-2
Bquation of linels y=—-4x-2
or 2+ x+4=0

Gradient = —1,4- lntercept = 3
Bquation of linels y=—-%4x+3

or 43+/r:12

Gradient = —£, passes through (-1, 4)

Equation of line ls 4 —4 =-£(x—(-1))
3(y —4)=—8(x+1)

3Yy-12=-8x-8
3Yy+ex=4

Equation of linels y—3=4(x-2)
Y—3=4x-8
Y=4x-5
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(it) equation of line is Yy—-(1)=—%(x-4)
2y +1)=—(x-4)
BY+z=-—x+4
3y+x=1

(iil) Equation of lineis y—(-&) = —£(x—(-1))
5(y+e)=—(x+1)
5Yy+30=—x—-1
Sy+x+31=0

. . - e—22
g (1) qgradientof AB = "G _ -4 -
X, —X, 1-3 2

Equation of AB is y—6&6=-2(x—1)
y-e=—2x+2

g+2x=8

(it) C.mdiewcofAB:‘%_HQ __di-3 _4__2
X, —X, &€—-(2) 10 5
Equation of A®B (s y—(-1)=—2(x-2)
5(y+1)=-2x-28)
5y+s5=-2x+16

53+2X:11

51_52_2_(_4)_ e 1
X —x, -5-% —12 2

Equation of AB Is y—2=-3(x—(-5))

2Ay—-2)=—(x+5)

2Y-4=-x-5

Yy +x+1=0

(iih) qradient of AB =

1 -5 -1 - 3
(iv) Gradient of AB = b1~ Y= _ -°_=
X, —XxX, -3-5 -2 4

Equation of AB Is y—(-5) =3(x —(-3))

Hy+5)=3(x+3)
4Yy+20=3x+ 9
4523/(—11
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9. Letthetriangle be ABC.
Let A be the intersection point of y+3x =11 and 3y = x+3.
Y+3x=11 = y=11-3x
Substituting into 3y = x+3 gives 3(11 -3x) = x+3
BB-9Xx=x+3
30=10x

X=3
when x = 3, Y=11-3%x3=2

The coordinates of A are (3, 2).

Let B be the tntersection point of 3y =x+3 and Fy+x =37
BY=X+3 DX=3Yy-3
Substituting into 4y +x =37 glves Fy+3y-3=3%
10g=40
Y=4
Wwheny = 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
Ytax=11 = y=11-3x
Substituting into 7y +x =37 gives (11 -3X) + x =37
FF A+ X =3F
40 =20x
X=2
Whenx =2, yy=11-3x2=5
The coordinates of C ave (2, 5).
The vertices of the triangle are (3, 2), (9, 4) and (2, 5).

10,
f(x)
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L T =00 st h)® (ki) = (24"~ x)
h h
_sx+h) —h-3x"
- h
{(x+h? -x*}-hn
h
_ Bx+h—x)(x+h+x)—h
h
sh(2x+h) —h
- h
=3(2x+h)—1

=6ex+3h—1

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