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Tutoring Sheet #3
Basics III: Graphing - Solution

International Institute for
Technology and Management

Unit 05a:Mathematics 1

1. Sketch the graph of each equation :

a. 5x -3y =15

b. 2x + 7y -21 = 0

c.y-2x=0

d. p=6g+ 3 andp = 19 - 2g on same diagram.
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2. f(xX) =4x*-8x-1 forx>0
-1t should be realized that f(x) has a parabolic U shape since it
has a positive x? term.
-An accurate sketch will need to indicate where the
curve cuts the axes:
x-intercepts : y =0 = 4x>-8x-1=0
This can be solved using the quadratic formula:

L Vb? —4ac _ 8+ /64— 4(4)(-1)

2a 2(4)
8+ +/80 _
X = T and the x-intercepts are:

[8+g/%,0] and [S_M,Oj

8

These values should be left like this —indeed, this has

to be since no calculators can be used.
There is one thing you may do to simplify it further if you

notice that \/%=\/16x5 =4\/§
8+/80 84445 2445
8

8 2

x-intercepts become: (2+2\/§ ,OJ and (2_2\/5 ,OJ

y-intercept: x=0=>y=-1 ..(0,-1)
- An accurate sketch will need to show the minimum of the
graph of f(x),we know it’'s a minimum from the U shape.
The minimum can be found in one of two ways :
By differentiation : f(x) = 4x* -8x-1 => f'(x) =8x-8=0
= x = 1, substituting this in f(x) , y = 4(1)*-8(1) - 1 = -5
S(1,-5)

Then x = and hence the

“b_-(-8 _8_,
2a 2(4) 8

Substituting this in f(x) , y = 4(1)*>-8(1) -1 =-5= V(1,-5)
Now you can Sketch the graph of f(x):

-You know it has a U shape
- You know the intercepts with the axes:

(Zﬂ/g,oj , (2_\/5,0J and (0, -1)

OR by finding the vertex : x=

2 2
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-You know the Vertex (minimum) : ( 1, - 5)

F* : poirts on
ane branch are
symmetrical 1o
poinits o the
ather branch
.t 1. this line

AY

I\_ V(1,-5)

Since x > 0, the dotted part is not considered

You may find it difficult to plot the graph if you choose equal
units of length on both axes; this is why I choose the unit on
the x-axis larger than that of the y-axis.

g(x) =-4x>-2x-1 for x>0

-It should be realized that g(x) has a parabolic ﬂ shape since
it has a negative x* term.

-An accurate sketch will need to indicate where the
curve cuts the axes:

x-intercepts : y = 0 = -4x®> - 2x - 1 = 0 =>4x° + 2x+1=0
This can be solved using the quadratic formula:

b’ -4ac=2°-4(4)(1)=-12<0

hence the equation has no real root and therefore the graph
does not cut the x-axis.
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y-intercept: x=0=>y=-1 .. (0,-1)
-An accurate sketch will need to show the maximum of
the graph of f(x),we know it's a maximum from the

(| shape.
The maximum can be found in one of two ways :
By differentiation : f(x) = -4x* - 2x -1 => f'(x) = -8x-2=10
-1 -1 -1 -1
x = —, substituting this in f(x) ,y = 4(—)* - 2(—) - 1= —
2 g (x) ¥y = 4( 2 ) ( 2 ) 2
-b —-(=2) 2 _ -1
2a  2(-4) -8 4

OR by finding the vertex : x =

substituting this in f(x) ,y = 4(_71)2 - 2(_71) -1= —

-1 -1
= V(— , —
(4 4)

F*l - poirits on
one branch are
symmmetrical o
poirits o the
ather bratich
w1 1. this line

>
e

Since x > 0, the dotted part is not considered
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It is never adequate to determine a few points on the
curve and then join them up, this is plotting not
Sketching.

To determine the points of intersection, we solve:
4x* - 8x - 1=-4x*>-2x-1=>8x*>-6x=0 = 2x(4x-3) =0

3
either x = 0 or x = — > 0 which is the required.

3. The supply equation for a good is q = p> +7p - 2
and the demand equation is g = -p? - p + 40 where p is the
price. Sketch the supply and the demand functions for p =0
Determine the equilibrium price and quantity.

The supply equation : q = p> +7p -2 for p >0

The fact that q is given as a function of p suggests that
it is natural to place p on the horizontal and q on the
vertical axis.

(1)The supply curve has a U shape since it has a positive p? term

(2) Intercepts :
p-intercepts : q =0 = p?+7p-2=0
This can be solved using the quadratic formula:

_ —bxAb—dac -7+ /49-4(1)(-2)
P= 24 - 2(1)
—7++/57

2

and the p-intercepts are:
—7-4/57 ~7+4/57
T,O and T,O

These values should be left like this —indeed, this has to
be since no calculators can be used.
g-intercept : p=0 =>qg=-2 ; (0, -2)
(3) The minimum can be found in one of two ways :

By differentiation : @ =2p+7=0 =>p= !
dp 2
—57

—7 ~7
Substituting thising ,qg = (—)* + 7(—) - 2= ——
g q.q (2) (2) 1

-7 =57
--(2, 4)
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-b -7 =7 -57
= = =

2a  2(1) 2 4

Now you can Sketch the graph of supply function:

-You know it has a U shape
- You know the intercepts with the axes:

F550) [T o] a0, -2

2

OR by finding the vertex : p =

-You know the Vertex (minimum) : (_77 , _TS7 )

» P

¥
VAR 1 1425

The dotted part is not considered since p > ¢
The demand equation q = -p>-p + 40 for p =0
(1) The demand curve has a ﬂ shape since it has a negative p® term.

(2) Intercepts :
p-intercepts : q =0 = -p*>-p+40=0
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This can be solved using the quadratic formula:

—bEb* —dac 1+ 1-4(-1)(40)

2a - 2(=1)
+ /
1 161 and the p-intercepts are:

[ 1- \/F Jad[—n;/ﬁ,()]

p:

2

These values should be left like this —indeed, this has to
be since no calculators can be used.

g-intercept : p=0 = q=40 ; (0, 40)
(3) The maximum can be found in one of two ways :

d _
By differentiation : 4 _ -2p-1=0 =>p= 71 Substituting

dp
-1 1 163 -1 163
thising,q=-(—)2-(-=) +40 = — .~ (— ,6 —
ising,q ( 5 ) —( 2) 1 ( 5 )
OR by finding the vertex: p—;b 2(11) _21:>q=%
a
[ %1 183
2 4
40q :
’ :
/ |
! |
/ |
- N6t g/ | NS (IS
5 '-'-4" | /2 . p
/ 1
/ 2
!
/
/
/
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Determine the equilibrium price and quantity:

We solve : p2 +7p - 2 = -p%> - p + 40

Which is equivalentto : 2p> + 8p -42 =0 = p>+4p-21=0
(p-3)(p+7) =0, thatisp = -7 or p = 3 of which only 3 is
economically meaningful .

The equilibrium quantity ,substitute p = 3 in any of the equations:
q=p°+7p-2=3*>+7(3)-2=128.

4. Sketch the curves with equations :y = 2x*> +3x - 5 and
y = 6X + 4 - 4x°
on the same diagram,indicating where each curve crosses each
of the axes.
Determine the value of x for which the two curves intersect.

Follow the same steps of problems 2&3 :
i)
7

i

— L3

—————t———+——+—+
- Do fa Wa b —

Point of intersection : 2x> +3x - 5 = 6X + 4 - 4x?
—=6x2-3x-9=0=2x>-x-3=0
=>x=-1;x=3/2=1.5
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5. The supply equation for a good is q =4p - 2
and the demand equation is g = -2p® - 6p + 98 where p is the
price. Sketch the supply and the demand functions for p =0
Determine the equilibrium price and quantity.
Follow the same steps of problems 2&3

i

100
il

il

il

r20

Equilibrium price and quantity: q = g
4p -2 == -2p*-6p + 98 = -2p>-10p + 100 = 0
— 54 ,/25 - 4(1)(=50)

2

= p?’+5p-50=0=p=

= p = -10 rejected sincep > 0

orp=5 =>q=4p-2=4(5)-2=18
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