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<C1> GRAPHS OF FUNCTIONS Answers - Worksheet A
1 a y 4 b y 4
y=x
y=x L1
(-1,1) 1,1
(0,0) X y=x* R
o |(,0 X
C d VA
y=x
(L1 y=/x
o ” 1)

0| (0, 0) ;

asymptotes: y=0 and x=0

e y 4 y=3x? f
y=x
01(0,0) 4 X

asymptotes: y=0 and x=0

2 a =(-1)x(=3)x (-4) =-12

b x=1,34
C y 4
(e} 1 3 4 ‘X
-12
3 a Y 4 b Ya

0.9
©0,0) | ~ (1,0) /G0
(-1,0) (L0 /B0 o X

/o\/ X
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C1 GRAPHS OF FUNCTIONS Answers - Worksheet A page 2 |
c y 4 d Yy A
(0,0) (4,0)
(0,4) 0 %
(-2,0)\ (-1, 0) (2,0
o) \ X
e y 4 f y 4
(-2, 0)\ (0,0) (1,0 s
o) X 0,2
2,0 o| o ¢
4  a =x(¢+6x+9)=x(x+3)?
b Y A
(-3,0 (0,0) R
o  x
5 a y 4 b y=(Xx-px+a)(x-0q)
y
(@.0) / . 0, pgd)
0 ®0  x
= 0)/ ol \@o/e0 x
(0, —pa’)

6 TPat (1,-2) 7 crosses x-axis at (-2, 0), (1, 0) and (2, 0)
oo f(0 = k(x—1)? -2 L y=k(x+2(x—D(x-2)
crosses y-axis at (0, —5) crosses y-axis at (0, —8)

s —5=k-2 s —8=4k
k=-3 k=-2
o) =-3(x-1)%-2 sy ==2(x+ 2)(x— 1)(x-2)

[f(X) = -3 +6x—5] =2(x+ 2)(xX* - 3x + 2)
=—2(x* = 3 + 2x + 2 — 6x + 4)
=2+ 2 +8x—8

~a=-2,b=2,c=8d=-8

8 a 4 b 0 c 2 d 3
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C1 GRAPHS OF FUNCTIONS Answers - Worksheet A page 3 |
9 a Ya
y=1-2X
y=x
(0] \\ &
b 2rootsas ¥ +2x-1=0 = x*=1-2x andthegraphsof y=x* and y=1- 2x
intersect at 2 points
10 a X¥+2x-3=(x+1)%*-1-3=(x+1)%?-4 .. turning pointis (-1, —4)
b x+2x-3-1=0= x+2x-3=1 y4y=1
X X Y=7
. rootswhere y=x*+2x—3 and y= % intersect kxzﬂx%
graphsintersect at 1 point for x>0 and 2 pointsfor x<0 0 g
*. one positive and two negative real roots

11

13

15

X—-3=xX-5x+6 12
X*—6x+9=0

(x-3)’=0

repeated root

s y=x-3 istangentto y=x*-5x+6

a X-4C+x+6=x+6 14
X -4 =0
X(x—4)=0
x=0,4 .. (0,6) and (4, 10)
b y A
y=X+6

(0,6)

(-1,0) / o)

X* +ax+18=2-5x 16
X+ (@a+5)x+16=0
intersect at 2 points ..
o (@a+5)°-64>0
a’+10a—39>0
(a+13)(a-3)>0
a<-13 or a>3

y=xX-4C+x+6

\ 4

2,0\ (3,0) X

b?—4ac>0

a X’+5x+8=3x+7
X +2x+1=0
(x+1)?=0
x=-1 . x=-1y=4
b repeated root
s y=3x+7 istangentto y=x*+5x+8
at the point (-1, 4)

2 —Bx+1=3x+k
2¢-8x+1-k=0

for tangent, repeated root .. b>—4ac=0
- 64-8(1-K =0
k=-7

a X-2x+6=px+p
X¥—(p+2)x+6-p=0
for tangent, repeated root .. b>—4ac=0
o (p+2?—4(6-p) =0
p’+8p-20=0
(p+10)(p-2)=0
p=-10,2
b X¥-2x+6=qgx+7
X —(q+2)x—1=0
for tangent, repeated root .. b>—4ac=0
= (Q+2°+4=0
but for real g, (q+2)>>0 .. no solutions
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<C1> GRAPHS OF FUNCTIONS

Answers - Worksheet B

1 a trandlated 1 unit in positive x-direction

tranglated 3 units in negative y-direction

¢ stretched by afactor of 2 in y-direction stretched by afactor of 4 in x-direction
e reflected in the x-axis stretched by afactor of £ iny-direction
g reflected in the y-axis stretched by afactor of 2 in x-direction
2 a Ay b y d vy
(0,9) (0,3)
(0,00 x o) (8,0) ;
ol@ o~ x
3 a y=2x+5+1 = y=2Xx+6 y=3(1-4x) = y=3-12x
c y=3x+4)+1 = y=3x+13 y=—(4x-17) = y=7-4x
4 a y b y A y 4 d y
0.3) \\/ 0.6) \/ 0.3)
@1 ©, 4) (1, 4) @2 ,
0] X (0] | X
> e E e
(0] X (0] X
5 a dstretch by afactor of 4 in y-direction trandation by 2 unitsin positive x-direction
c reflectioninthe x-axis trandation by 5 unitsin positive y-direction
6 a y=2x+2) y=(x+2)-7
stretch by afactor of 2 in y-direction trandation by 7 unitsin negative y-direction
c y=($x*+2 y=(x+2)7+2
stretch by afactor of 3 in x-direction trandation by 2 unitsin negative x-direction
7 ay=(x-1)*+2x-1) = y=xX-1
b y=(3x)°-4(3\)+5 = y=9¢-12x+5
c y=(x*+(x)-6 = y=x-x-6
d y=2(1x*-3(3x%) = y=1ix-3x
8 a f(x)=(x-27?—-4 .. turning point (2, —4)
b i Y i Y 4 i YA
y = 3+f(x) y=1(2x)
/y=f(X) y=f(x) \ / /y=f(x—2) / /y=f(X)
(2-1) R R R
o\~ X o) X o) X
(2,-4) (2,-4) (4,-4) 1,-4) (2,-4)
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C1 GRAPHS OF FUNCTIONS Answers - Worksheet B page 2 |
9 a Y 4 b y 4
y:)(3+4 j
y=(x+3) y=x /4 y=x
S
3 0 X
C Yy 4 d y 4
y= % K y= \/ﬁ
[®) y= Jx
]
10 a letf =21 - L =1fx) or f(3x)
X 3x 3
. stretch by afactor of 1 iny-direction
or stretch by afactor of 1 in x-direction
b letg(X) =x* .. 4 =4g(x) or g(2x)
- stretch by afactor of 4 in y-direction
or dtretch by afactor of 1 in x-direction
11 a y 4 b y 4
(-4, 07 (-2 O)x L0 x o/ .0 W(a 0 x
(01 _8)
C y 4 d y 4
[ HVa\
(-1, 0) y 2, 0) X« 0 x 2, 0)/ k 0 >
(0,-8) (0,-8)
12 a (a 3b) b (a,b+4) c (a-1,b) d (3ab)
13 a Y 4 b Ya
o~
(0.3 .
(-4,00 O X
(-2,0) .
o) X
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<C1> GRAPHS OF FUNCTIONS

1

Answers - Worksheet C

a 4°-9x+5=3x-4
42 - 12x+9=0
(2x-3)?=0

-3

2
LX=3.Y=5
b y=23x-4 isatangent to the curve
y=4x* - 9x + 5 at the point (2, 4

212

a X+5x+2=4x+1
X¥+x+1=0
b?—4ac=1-4=-3
b?—4ac<0 .. norea roots
.. does not intersect

b ¥+5x+2=mx+1
X+ (B-mx+1=0
only oneroot ... b?—4ac=0

(5-m?-4=0
5-m=%+2
m=3or7

X+ kx—3=k-x
X+ (k+1x—(k+3)=0
b? — 4ac = (k + 1)* + 4(k + 3)
=k +6k+13
=(k+3)°-9+13
=(k+3)°+4
rel k = (k+3)°>0
= (k+3)°+4>4
b?—4ac>0
=  rea and distinct roots
.~ lintersects C at exactly two points
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yA
3
-2 o 1 2 X
yA
1
-3 10 1 x
Ya
1
2 -10 2 X
y 1 y=1+f(¥
y=f(x+3)/1
3 0 X
1++/x = /x+3
(1+~/x)?=x+3
1+2JX +x=x+3
Ix =1
x=1 .(1,2
f(x)=2[}*-2x] +5
=2[(x-1)*-1]+5
=2(x—-1)*+3
i, i V4
y="f(x+3) y="1(x)
(-2,3) 1,3
O Vx




C1 GRAPHS OF FUNCTIONS Answers - Worksheet C  page 2 |
7  ay=xX-3¢=x(x-23) 8  touchesx-axisat (2, 0)
Va oy =k(x—2)°
crosses y-axis at (0, —6)
s —6=4k
ol (3.0 . k=-3
(0, 0) (3,0) X L y= =3 (x—2)
y=x3-3% y=-3x+6x-6
(0, -5) ~a=-32 b=6andc=-6
y=2x-5
b 3red roots

X-3¢-2x+5=0 = X-3x=2x-5
the graphsof y=x>—3x* and y=2x-5
intersect at three points

9 a LHS=(1-x(2+x)? 10 a y
=(1-X)(4+4x+X) (0,3)
=(4+4x+ X)) —x(4 + 4x + X0

A+ Ax+ X2 — X -4 =X

4-3-%
= RHS
b y4 y
(0,4)
\/ \ 0o/
R o) (6,00 X
(=2, 0) O\(l, 0) x ’\/

11  a trandation by 1 unit in the negative x-direction

b AY
x=-1
y=x3-2
(0, 1)
SN RN

Y= -
c ¥- L =25 K%-2=_1

X+1 X+1

thegraphs y=x>—2 and y= X%l intersect

at one point for x>0 and at one point for x<0
*. one positive and one negative real root
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