Chapter 4 Equations and Inequalities

Level 1 Questions

1

TMJC 2024

H2 Mathematics (9758)
Chapter 4 Equations and Inequalities
Discussion Solutions

Solve the equation 21x* —~11x—2 =0 algebraically.

Q1

21x* -11x-2=0
(7x+1)(3x-2)=0
1

X=-= or
7

wlnN

3 methods to solve quadratic equations
algebraically:
1) Factorisation (shown in solution)

2) Complete the square (try on your own)
3) Quadratic Formula (try on your won)
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Chapter 4 Equations and Inequalities TMJC 2024

2 Using a graphing calculator, solve the following equations

(@) 2x*-23x*+41x+115=0,

(b) %—2+2Inx=0.

Q2
(@) | 2x* -23x* +41x+115=0
Using GC, x=-1.46 (3s.f) or x=4.87 (3sf) or x=808 (3s.f)

[NORMAL FLOAT AUTO a+bi DEGREE MP n
PLYSHLT2 APP

POLY ROOT FINDER MODE 2x3- 23x2+ 41x+ 115=0
FEPOLYNOMIAL ROOT FINDER |ORDER 1 2M45678910 | oy3- 23,2+ 41><+m=o T WHNIEL. TN

[NORHAL F

LOAT AUTO a+bi DEGREE HP
PLYSMLT2 APP

I

[NORHAL FLOAT AUTO o+bi DEGREE HP n INORHAL FLOAT AUTO oa+bi DEGREE HP n
PLYSHLT2 APP PLYSHMLT2 APP

2:SIMULTANEOUS EQN SOLVER

REAL re~(8i)
3:ABOUT EC

x2=4.874519636
x3=-1.459081446

RADIAN 115
MATN] [HELCP YNEXT|(MATNY MODE YCLEARI LORDTWLMRINIMODEICOEFFWEW
(b) | 1 . —— :
Z_242Inx=0 Solving equations using a GC:
X - For polynomial equations (up to
degree 10) we can use the
1 PolyRootFinder in the APP.
Y1 V= ;‘2+ Zlnx - We can use the graphical method

(sketching one or two graphs) to
0.187 determine the roots (x-value of the
' > intersection points).
Oo[\_"2.16 X

x=0

Using GC,
x=0.187 orx=2.16

[NORHAL FLOAT AUTO REAL RADIAN MP n [NORMAL FLOAT AUTO REAL RADIAN HP n
ICALC ZERD (CALC 2ZERD

Y1=14CX)-242In(X) Y1214(X)=2+270(X)

i I

2ero
866823 Y=0 X=2.1555352 Y=0

[NORHMAL FLOAT AUTO REAL RADIAN HP n

Plotl Plotz Plot3

nyieni-2e2inxy

\Yz=
m\Y3=
\Ys=
B\Ys=

\Ys=
Y=

o

¢

xn
a5
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3 Solve the system of linear equations:
X + X + X + x, = 10
X+ X = X - X = 4
X — X + X — X =
X — X - X + X = 0
Q3
X, X, + X + % = 10
X X, — X — X = 4
XX — X + X - X = 2
XX — X, — X + X = 0
Using GC, x1=4, x2=3,x3=2, xa=1.

NORMAL FLOAT FRAC REAL DEGREE CL

PLYSMLT2 APP

1
1
-1
A

alalal]
e

S
10

SYSTEM MATRIX (4 X 5)
1 1

y

-1 =1
= 2

1 1
-1 1

NORMAL FLOAT FRAC REAL DEGREE CL
PLYSMLT2 APP

x184
x2=3
X3=2
x4=1

[SYSMICH,5)= 0

[MATN I MODE ICLEARIL 0AD ISOL VEI[MATN I MODE T SYSMISTOREIF ©»D1
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4 By drawing number lines, simplify the following ranges of values of x:
(@ —-3<x<8and x>4,
(b) 3<x<8or -2<x<5.
Q4
(@ | -3<x<8and x>4 “and” means intersection
of the two regions.
7
I I — X
3 4 8
S 4<x<8
(b) | 3<x<8or-2<x<5 _
. 3 “or” means union of the
//i//////////// 7/ two regions.
I I —1> X
-2 3 5 8
S —2<X<8
5 Without the use of a calculator, solve the following inequalities
(a) 2x>=5+4x,
(b) 9x*-6x-8>0,
) |x+2<7,
(d) |2x—]4 >3.
Q5
(@ | 2x=5+4x
-2x25
x<-2
(b) 9x* —6x-8>0
(3x+2)(3x-4)>0
2 4
X<—= or X>—
3 3
© | [x+2/<7
—T<X+2<7
-9<x<5
(d) ||2x-1>3
2x-1<-3  or 2x-1>3
2Xx <=2 or 2x>4
x<-1 or X>2
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6 By sketching appropriate graphs, solve the following inequalities
(@ 1 <Inx,
X
(b) |x*-4x+1-1<0.
Q6
(@) v,
Method 1:
Sketching of two graphs
(both LHS and RHS) to
solve the inequality.
1
For —<Inx, x>1.76 (3s.f)
X
(b) ay

y:

058%6{?;;h@) ‘X

For ‘xz —4x+1‘—1s 0,

0<x<0.586

x2—4x+q—1

Method 2:
Sketching of one graph to
solve the inequality.

or 34l1<x<4 (3 s.f.)
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Level 2 Questions

7 A VCR manufacturing company produces three models: model A, model B and model C.
The time taken for the production, assembly and testing of each model is given in the
table below. To minimize costs, the company decides that 385 hours should be allocated
for production, 557 hours for assembly, and 128 hours for testing. How many of each
model can the company produce if it wants to use up all the allocated time for each phase
of the process?

Model Production time in hrs Assembly time in hrs Testing time in hrs
A 1.8 3.0 0.5
B 2.2 3.2 0.8
C 3.0 3.5 1.0

Q7

Let a, b, and c represents the number of VCRs models A, B, and C respectively.

1) Identify unknowns
2) Form equations with the unknowns.
(3 unknowns, 3 distinct equations)

18a +22b+3.0c=385 no. of hrs for production
3.0a +3.2b+3.5c=557 no. of hrs for assembly
0.5a +0.8b+1.0c=128 no. of hrs for testing

Using GC, a = 60, b =85, ¢ = 30.

The company has to produce 60 of model A, 85 of model B and 30 of model C.
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8 2008/HCI prelim/1/1
A student has been saving 10 cent, 20 cent and 50 cent coins in a moneybox. When she
opened the box after one month, she found the amount saved is $15 and the number of 10
cent coins equals the total number of 20 cent and 50 cent coins. She also found that only
half as many coins is needed to save the same amount using just 50 cent coins. Find the
number of 10 cent, 20 cent and 50 cent coins in the moneybox. [4]
Q8 | 2008 HCI Prelim/P1/1

Let x, y and z be the number of 10 cent, 20 cent and 50 cent coins respectively.

Equation 1 1) Identify unknowns
10x+20y +50z2 =1500 ———(1) 2) Form equations with the unknowns.

(3 unknowns, 3 distinct equations)

Equation 2
X=y+2

=>x-y-z=0 ———(2)

Equation 3
[%JSO ~1500

= 25X+ 25y + 252 =1500

Remember to arrange your equations in
terms of ax+by+cz=d, where a, b,

c, d are constants, before keying into

---0

[NORHAL FLOAT AUTO REAL DEGREE MP (1 [QCRHAL FLORT RUTO REAL DEGREE P
PLYSHLT2 APP IPLYSMLT2 APP PLYSHMLT2 APP
SYSTEM OF EQURTIONS!
1ox+ 209+ 50z= 1500
1x- 1u- 1z= %}

25x+ 259+ 25z

SIMULT EQN SOLVER MODE SOLUTION
EQUATIONS 2E 45678910
UNKNOWNS 2E 45678910
[ DEC
SCI ENG
0123456789
DEGREE|

xB830
9=10
z=20

ii
=
=

ol (=
D (=3
=10| 20
= D=
DElEs]
Z |

MAIN HELP INEXT MATN I MODE ICLEARI LOAD ISOLVE! MAINTMODE Y SYSMISTOREIF (*»D

Using GC, x=30, y=10, z=20 Conclude your answer.
There are 30 10-cent coins, 10 20-cent coins and 20 50-cent coins.
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9  2015(9740)/1/1
A curve C has equation
a
y= Z +bx+c
where a, band c are constants. It is given that C passes through the points with coordinates
(1.6, —2.4) and (—0.7, 3.6) , and that the gradient of C is 2 at the point where x=1.
(i)  Find the values of a, b and c, giving your answers correct to 3 decimal places. [4]
(it)  Find the x-coordinate of the point where C crosses the x-axis, giving your answer
correct to 3 decimal places. [2]
(iii) One asymptote of C is the line with equation x=0. Write down the equation of the
other asymptote of C. [1]
Q9 | 2015(9740)/1/1
Mgy _ —2ax’+b - (%)
dx

When x = 1, gradient of C is 2

Substitute x =1 into (’:)/
d_y =-2a()*+b=2
dx

2a+b=2 (1)

Solving (1), (2) and (3) using GC,
a=-3.59345~ -3.593

c=7.30274 ~7.303

NORMAL FLOAT AUTO REAL DEGREE MP
PLYSHLT2 APP

SYSTEM OF EQUATIONS

n

0.39.x+ 1.69+ 1z= -
2.04. . .x+ Q.79+ 1z= 3.6

-2x+ 1g+ 02=
2

Substitute (1.6,—2.4) into y=%+bx+c,
X

L ai16brc=—24 —(2)

1.6°

Substitute (—0.7,3.6) into y=%+bx+c, ﬁa—0.7b+0=3-6 - (3)
X

b =-5.18691~ —5.187 ; correct to 3 d.p.

NORMAL FLOAT AUTO REAL DEGREE MP
PLYSHLT2 APP

SOLUTION
xB-3.593453398
9=-5.186906795
z2=7.302743606

n

[MAIN I MODE ICLEARILOAD ISOL VEI

(MATNTMODE I SYSMISTOREIF »D]
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ii
(i) y
NORMAL FLOAT AUTO REAL RADIAN MP n
CALC 2ERD
Y1=("3,5935)0(X2)-5.1869X+7.3027
52(253.589012 Y=1.1E-12 \\
(=0.589,0) Use 5 s.f. values of a, b and c.
(intermediate step use 5 s.f.)
Using GC, x=-0.589 (3d.p.)
(iii) | y=-5.187x+7.303

y =-5.19x+7.30 (correct to 3 s.f.)

The equations of asymptote of

y=%+bx+c are y=bx+c and x=0
X
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10

Solve the following inequalities
(@ (1-3x)(3-x)(1-x)=0,

(b) (x+4)(x—1)2(x—2)20,

(€) (x*-4x+5)(x-1)<0.

TMJC 2024

Q10
(@ | (1-3x)(3-x)(1-x)=0
+ B + B Put “closed circles” for the roots for
® ® ‘3—> inequalities of the form: >0 and <0
1 1
3
1
X<=—orl1<x<3
3
(b) (x+4)(x—1)2(x—2)20
+ _ _ + Put “closed circles” for the roots for
’ 1. .2 > inequalities of the form: >0 and <0
S X<H4 or x=1 or X>2
© | (x*—4x+5)(x-1)<0

Since x*—4x+5= (x—2)2 +1> 0 for all real values of x,

(x-1)<0
Sx<1
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11  Solve the following inequalities algebraically
x—-1
a <0,
@) 3x+4
(b) x+2< ﬂ
X+1
Q11 Put “closed circles” for the roots for
(@) x—1 inequalities of the form: >0 and <0
<0, x#—— . : “
3x+4 For this question, there are no “closed
circles” since itis< 0
+ - +
O —(0— —
4 X
Put “open circles” to exclude values of x
where the denominator equals to 0.
-—<xx<l1
() X+2< 30 X#-1
X+1
X+2 _ 30 <0
X+1

(x+2)(x+1)-30

x+1
X% +3x—28
Xx+1
(x+7)(x—4) <0
Xx+1

<0 Combine into one fraction

Simplify/ factorise
/completing the square

Put “closed circles” for the roots for
inequalities of the form: >0 and <0

Hence
x+1

(x+7)(x—4)

o— »
4 X

Put “open circles” to exclude values of x
where the denominator equals to 0.

<0 S X<-7 or —-1<x<4,
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12 2010/TPJC/1/4
Given that x is real, prove that 4%2 +2x+1 is always positive.

Hence, without using a calculator, solve the inequality 2x +

Q12 | 2010/TPJIC/1/4
Method 1: Completing the square

4x2+2x+1=4[x2+%xJ+1

>0. 4
1+2X [4]

2
AR 42X +1= 4[x +%j +%> 0 for all real values of x. (Proved)

Method 2: Discriminant Method
Discriminant = 22 —4(4)(1)=-12<0
Coefficientof x> =4>0

. Since coefficient of x* =4 > 0and discriminant=-12<0, 4x*+2x+1>0 for all
real values of x. (Proved)

2X+ >0 ,x=# 1 1) “Move” all expressions to one side.
1+2x 2) Combine into one fraction
4%% +2x+1 50 3) Factorize numerator and denominator
1+2x
. ) 1 If a quadratic factor is always
Since 4x” +2x+1>0, .~ Teox 0 positive, you can remove the
factor from the inequality.
- + Put “open circles” for
O 1) values of x for which denominator =0
1 2) if inequalities are not strict (no equal)
2
Choose solutions based on >0,
1 1+2x
SOX> - “>” means choose “+” regions.
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13 2002(9740)/1/4 (modified)
Without using a calculator, find the solution set of the following inequalities.

@ x-l<i, b) -1<2+3q.
X X—=1
Q13 | 2002(9740)/1/4 (modified)
(a) 1 :
X e <1, x=0 Check denominator and exclude the values from the
1 solution. In this case, x#0.
X—=-1<0, x#0 Bring all terms to one side and combine to a single
X fraction.
x> —x—1 <0 Note that we cannot multiply the inequality by x since
X - it is not always positive or always negative.
(3] -2
X_i —
2 4 <0
X .
Factorise numerator and
X _1 V5 X _1 + ﬁ denominator completely.
2 2 2 2
<0
X
N SRR (P SV
2 2 2 2
<0
X
Identify the roots on the number line.
Open circle since x#0
I
& ® Closed circle since x =%+§ and
15 1,5
1_ ¥ 0 42
- * - x=l—£ results in
1 45 1 5
X—| S4+—— ||| X—| ==
2 2 2 2
" =
1 5 1 5 Remember to give
Solution set = {x eR: x<=—— or 0<x< —+—} answer in set notation
2 2 2 2 since question requires
‘solution set’.
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(b) 2x+3

-1< <1 Xx=1
x-1
2X+3 ‘ 2X+3
-1< @’ <1
x-1 x—1

The solution for the original inequality is the

Split inequality into
two and solve them
separately.

Check denominator and
exclude the values from the
solution. In this case, x =1.
Bring all terms to one side and
combine to a single fraction.
Note that we cannot multiply
the inequality by x -1 since it
is not always positive or
always negative.

intersection of the solution for both inequalities,
hence ‘and’ is used.
243 150 and 243 19
x-1 x—1
2x+3+x—1>0 and 2x+3—x+1<0
x-1 x—1
3x+2 >0 and XLA' <0
x-1 x—1
+ f — 0 al + | - N +
2 4 1
3
2
.'.x<—§ orx>1 and 4 <x<l
o o Find the intersection of
the two solution above
«—0 Cc——— . )
| | | to find the solution for
4" _2 '1 the required inequality.
- 3

Solution set: {x eR:-4<x< —%}

Alternative Method:

x-1

|2x+3|2 —|x—]42
(2x+3)2 —(x—l)2

2X+3

Remember to give answer in
set notation since question
requires ‘solution set’.

<], Xx=1

<0
<0

[(2x+3)+(x-1) ][ (2x+3)—-(x-1)]<0

(3x+2)(x+4)<0
A A
+ \ll — \1/ +
4 2
3

{XERZ—4<X<—E}
3
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14 2006(9740)/11/1
Solve the inequality x2—9 <1.
X“-9
. iy o |x|]-9 L X49
Hence, solve the inequalities (i) —5—<1, (i) ——=-1.
X" -9 X"-9
Q14 | 2006(9740)/11/1
-9 i .
X2 <1 x#43 1) “Move” all expressions to one side.
X - 2) Combine into one fraction
X-9 ~1<0 3) Factorize numerator and denominator
x> -9
x—9—(x2 _9) Remerr_1ber to exglude values of x
—7 <0 for which denominator = 0.
)( —
_y2
x2 X _p
X“—9
X(x—1)
(x=3)(x+3) Put “open circles” for
+ _ _ N 1) values of x for which denominator =0
T3 N oo 2) if inequalities are not strict (no equal)
-3 0 1 3
Choose solutions based on _x(x=l) >0,
(x=3)(x+3)
x<-3 or 0< x<1or x>3 2 means choose “+” regions, including
critical values.
0 Hence (Use results from previous parts)
X|—9 -
Aim: Relate |2|—9§1 to Xz 9931 by finding replacement for x.
— X —
X|—9 X|—9 _ _
|2| <1l= | |2 <las |X|2=X2 XZ <15 DZ <1, find the replacement.
x* -9 X" -9 x? -9 [T-9
. replacing x by |x| on x2—9 <1.
X“-9
[X-9
5 <1, x=#3
X° -9
= |x|<-3(rejected--|x|=0) or 0<[x|<1 or |x>3

NORMAL FLOAT AUTO REAL RADIAN HP 0

Plot1 Plotz Plot3
m\Y1BIXI
E\Y280

m\Y3B1

\Ys=

I\Ys=

e

NORMAL FLOAT AUTO REAL RADIAN HP 0

L

e

[NORHAL FLOAT AUTO REAL RADIAN HP n

i_‘é

P —

NORMAL FLOAT AUTO REAL RADIAN MP 1]

Ploti Plotz Plot3
I\Y1EmX|
E\Y283

\Y3=

I\Yas=

I\Ys=

\Ye=
\Y?=
E\Ys=
\Ys9=

-1<x<1 or x<-3 or

Use GC to solve.

X>3
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(i)

Method 1: Work towards expression similar to X2_9

<1

X° -9
X+9
7> - -
x> -9 Ensure RHS XZ ) 1o DZ J <1, find the replacement.
~(x+9) is the same. X“ -9 []-9
——=<1
x* -9
(-x)-9 - . )
=<1 Hint: use coefficients as a guide.
(=x)" -9

Therefore, replacing x with —x, we have
=-X<-3 or 0<-x<1 or —-x>3

=X>3 or —-1<x<0 or x<-3

Method 2: “Trial and Error” Method by observation (Might be difficult)

Replacing x with —x in X2+9 > -1, we have
X —
-X)+9 - -
%2—1:— XZ J >-1= XZ J <1 (same as previous part)
(—x) -9 X° -9 X“-9

Therefore, replacing x with —x, we have
=-X<-3 or 0<-x<1 or —-x>3

=X>3 or —-1<x<0 or x<-3
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15 2019(9758)/1/4
(i)  Sketch the graph of y =

2" —10‘ , giving the exact values of any points where the

curve meets the axes. [3]
(i)  Without using a calculator, and showing all your working, find the exact interval,
or intervals, for which 2" —10‘ <6. Give your answer in its simplest form. [3]
Q15 | 2019(9758)/1/4
(i) 104 y
_________________________________________________________________________ Check ASMILE!
k Good habit to label
(0.9) in coordinates form.
6 | |
| | . X
2
(11110 ’ ON
In2
2°-10=0
2% ~10 Show SHARP point!
In2*=1n10
In10 .
X=—- Read the question carefully — EXACT!
In2 Show sufficient workings, but use GC to check your answer.
(i) 2'-10=6 2"-10=-6 Solve the equality first to get the solutions.
=16 o 2'=4 2 -10/=6
2" =2" 2x =22 2 possible solutions because of the modulus sign.
x=4 X =2 2°-10[=6=>2"-10=6 or 2"-10=-6
2 -10/<6
0<|o* _10‘ <6 Refer to graph in (i) to find the correct region
where y-values range from 0 to 6 inclusive.
From part (i), 2<x <4

Read the question carefully — SIMPLEST FORM!

ie. Ind4 and Inlé not allowed.

In2 In2
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16 2018(9758)/1/4

(i)  Find the exact roots of the equation |2x? +3x—2|:2—x. [4]
(i)  On the same axes, sketch the curves with equations y:|2x2+3x—2 and
y=2-X.
Hence solve exactly the inequality
|2x* +3x—2| <2 - x. [4]
Q16 | 2018(9758)/1/4 /=2
() ‘2X2+3X—2‘:2—x - Xx=a or X=-a
2x° +3x—2=2-X or 2x* +3x—2=—(2-x)
2x* +4x-4=0 or 2x* +2x=0
W 42X—2=0 or X =0 Exact roots (No GC)
—2+.,/2°-4(1)(-2
X = 1)(-2) or x(x+1)=0
2(1)
x=-1%+/3 or x=0 or Xx=-1
- Therootsare —1-+/3, —1, 0and —1++/3.
(i) y
y:|2x2 +3x-2
I\ 2 X
y=2-x
—1+43
To solve [2x° +3x -2 <2-x,

— We need to find the values of x such that
From the graph, the graph of y:|2x2+3x—2| is “below (<)”
~1-/3<x<-1 or 0<x<—-1++/3.
the graph of y=2-x.
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Level 3 Questions

17 2009(9740)/1/1
(i)  The first three terms of a sequence are given by u, =10, u, =6, U, =5 . Given that

[4]
[2]

u, is a quadratic polynomial in n, find u, in terms of n.

(if)  Find the set of values of n for which u,, is greater than 100.

Q17 | 2009(9740)/1/1
(i) | Letu, = An*+Bn+C_ where A, Band Care constants.

u=A+B+C=10
u,=4A+2B+C =6 Be cleallrfon h?w to write the
eneral Torm 1or
u,=9A+3B+C =5 g dratic Pol ial
Al LI UL UL 0 NORHMAL FLOAT AUTO REAL DEGREE MP 1] ® Qua ratic o yn0m|a
Y: 1d PLYSHLT2 APP - .

SYSTEM OF EQUATIONS SOLUT LON e Cubic Polynomlal

o o IR e Quartic Polynomial

4x+ 29+ 2= y= -1-27-

6
Ix+ 39+ 1z= z=17
MATNTMODE ICLEARI'LOAD ISOL VE! MAINIMODE Y SYSMISTOREIE O D

Using GC,
3 e Y cory

2 2
So, u, =§n2 U

(i un=§n2—£n+17>100
2 2
En2 —£n+17—100>0
2 2

INORMAL FLOAT AUTO REAL RADIAN HP n [NORMAL FLOAT AUTO REAL DEGREE MP n [NORMAL FLOAT AUTO REAL DEGREE MP
PLYSLT2 AP PLYSHLT? PP
MAIN MENU 1.5x2— 8.5x- 83=0 POLYNOMIAL — ORDER 2
1.5x2- 8.5x -0

FEPOLYNOMIAL ROOT FINDER
. x1B-5.126635958
2 : SIMULTANEOUS EQN SOLVER X2=10. 79330262

3:ABOUT

Positive integer
Using GC, n>10.7930r n<-5.1266 /

Since ne Z*, the set of values of n is {neZ+ : n211}.

Set of values
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18 2017(9758)/1/2

(i)  On the same axes, sketch the graphs of y = L and y= b|x—a| , Where a and b
X—a

are positive constants. [2]

(it)  Hence, or otherwise, solve the inequality < b|x - a| . [4]
X—a

Q18 | 2017(9758)/1/2

(i)

XxX=a

Tips when sketching graphs with unknown constants:
Given that a and b are positive constants, students are encouraged to input any
positive real value of a and b into the GC to see the general shape of the graphs.

Note that all axial intercepts and equation of asymptote must still be labelled
with unknown constants a and b.
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(i)

X—a
graphs sketched in part (i)

1
To solve ——< b|x - a|, students are strongly encouraged to make use of the

/

This part of the graph has
equation y=-h(x-a)

y=b[x-3

| This part of the graph has
equation y=h(x-a)

N

Recall:
ifx>0

X=1"
] —x ifx<0

Therefore:
ifx>a

_[x-a
[x~a|= —(x-a) ifx<a

To find intersection between the 2 graphs,

1 .
T _p(x—
- a (x—a) (sincex>a)
2 1
(x-a) =5
x=a+ﬁ or x=a—£ (rej. - x>a)
b b
.'.L<b|x—a|,
X—a

N

X<a or x>a+T

Page 21 of 22



Chapter 4 Equations and Inequalities TMJC 2024

19 2018/AJC Promo/Q1
A dietitian wishes to plan a meal using three types of ingredients. The meal is to include
8800 microgram (ug) of vitamin A, 3380 ug of vitamin C and 1020 pg of calcium. The
amount of the vitamins and calcium in each unit of the ingredients is summarised in the
following table:

Ingredient | Ingredient 11 Ingredient 111
Vitamin A 400 1200 800
Vitamin C 110 570 340
Calcium 90 30 60

Assuming that all the 3 ingredients were used, find the three possible combinations of the
number of integer units of each ingredient the dietitian should include in the meal in order
to meet the vitamins and calcium requirements. [5]
Q19 | 2018/AJC Promo/Q1
Let x, y and z be the number of units of Ingredients I, Il and 111 used per meal,
respectively.
400 x + 1200y + 800 z = 8800 ----(1) 1) Identify unknowns

110x+ 570y +340z= 3380---(2) | 2) Form equations with the unknowns.
90x+ 30y+ 60z= 1020 ----(3) (3 unknowns, 3 distinct equations)

From G.C.,
1 pr“l’s‘:tl’?%% DEC REAL DEGREE MP n
x=10-=z2
xB810-0.5z
9=4-0.5z
1 zZ=zZ
y=4——z2
2
Since x, y, z are positive integers, TS Tev v IS ToReT A

x=10—%z>0:>z<20 and y=4—%z>0:>z<8

Since z <20 and z <8, thismeansthat z<8.

Since X, Y, z are positive integers,

and z must be a multiple of 2 and at the same time less than 8.
n2=2,40r6
Whenz =2, x
When z = 4, x
When z = 6, x

9y
8y
ny

3.
2.
1.
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