2022 C1 Block Test Revision Package Solutions
Chapter 3 Inequalities and System of Equations

A Inequalities

1 RVHSI11/CIBT/Q1 The question states
¥ —2x+3=(x—1)+222>0. Hence x"-2x+3is | withoutthe use of
calculator, theretore
have to show find the
first tactor by

By observation, 1° —4(1)" —1+4=0 observation

always positive.

So x+1 is onc factor. Then we use long division
or comparing coefficients to find the other two
factors x+1,x—4

Need to show that the
numerator 1s always
positive

x —2x+3 X —2x+3
; . 20= n =
X —4x"-x+4 (x—l}(x'—?nx—-‘-l}
x—2x+3
f—l

G (1) (x—a)

Since x° —2x+3 is always positive,

— 4t L — 4+
1T 1T 4T

e

:>(.x—l}[x+l][x—4}:=-{}
=-lzx=| or x>4

2. RITWCI1BT/Q2

Vi

-
/-1

The curves intersect at x = —0.944 and x=0.792

2x-1

Hence, for e =x+1_ we have
x<—0944 or x>0.792 (to3s.f)
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e 5oy = ™ s x4l
Replace x by —x :
—x=<—0944 or -—-x=0792
=x>0944 or x<-0.792 (to3sf)
3. RITT/CIBT/Q6
(a)
y.ii.
y= |.\'— 3|
3
From the graphs,
O<x<22lor x>451.
‘l A +Inx=0
X
1
=|—=3|>-Inx .
X
= l ~3|=n [l)
X X
o1
replace x with —
x
For intermediate steps, use more decimal
places for better accuracy of the final answer
1 |
=0<—<220794 or —>4.50524
x x
Sx>0453o0r0<x <0222
(b) 2% —Tx+6 Move all the terms to
Por 2 1 one side and combine
. . mnto a single expression
2x —Tx+ ﬁ—[x' —x—E)
= - <0
x—x-2
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x'—6x+8
= P a2
o (x—4)(x-2) <0

[x—E](x+ I]

—4
:::u{i} and x#2

(x+1}

So—=l<x<4 and x#2 [Alternative Answer:
—l<x<2 or 2<x<d]

<

4. | ACICI0/CIBT/Q3
_ll

F

o

We want to solve
|

x—a 4 2

1
Therefore, x<a or x>a+— .

At the intersection po m: X>d 50 4|x—a|=4(x—a] .

4(x-a)=——=(x-a) L L L

Smeex=a

5(i) HCI14/C1BT/Q4
2x" +4 2x" +4
— < l=m>—+1=10
(x-1)(1-2x) (x—1)(1-2x)
2x1+4+[_zf+3x—1)
- <0
{x—1}(l—2x}
3 1
= —(x+ } =
(x—1)(1-2x)

-1

Q

b= 03

.'.—li_:r-::% or x>1.
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(ii)

Replace x by sin x, so the solution is

~l<sinx< % or sinx > 1(rej)

Hence the set of solution is
. T ST
{xe.m:ﬂ*_ix::g or ?f:x-:_ibr}_

AJC16/C1BT/QS

|x* =5x| = 8—5x = |x" —5x|+2> 10-5x
At point P: (x” —5x)+2=10-5x

% =E:;»x=i\fﬁ:ﬂﬂ

Since it 1s at second quadrant, x = 242

At point Q: —(x* =5x)+2=10-5x

X =10x+8=0
+ _
L

Since xﬂ:ixzﬁ—\fl_?
From the graph, the solution for |,r:1 —5x| = 8—5x 1s

xf-:—Eaﬁ or x:?S—J'l_T_

Skeich the curve of
sin.x

Question states
“answer in cxact form™,
will need to resolve the
modulus and solve for
the intersection. Use
the graph to find the
corrcet incquality
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CJC16/C1BT/Q2

(x i 1)

1 M_ r— :—
() (-3 =1

Hyperbola, centre (—1,3).

To find asvmptotes:

upper prtion vul hwperhboda m |:1]

ﬁx+| i
To solve 3+ ( 1 } -1 sz,we need to Sketch

y=2x.

2L Hwa Chong Institution

x+1)
L 4] ~(y-3)"=0
= y-3= +L+]
2
= —l:u:—l-E '——l;vc+E
Y=ty YT,
(ii)
x+1 3
( 4} _(y_q) —
= (y-3) _(x+l]'
’x+l (r+l)
::-y_ 3+ -1 or y= 3- 4

||,'|u.-';-r portion af kyperbala n

Remember to label the
centre of the hyperbola

Page | 5



From graph, x£-3or[£x<2.09.

8. LIC16/C1BT/Q5
(i) Method 1:

.

) 1 1
Ix -3x+1= 3[I——J +—
2 4
1Y 1Y 1
Since [x——] =0, 3[1——] +— 15 always positive
2 2 4
Method 2:
Discriminant = (-3)° —4(3)(1)=-3
Discriminant < 0 and coefficient of x* is positive, so
3" =3x+1is always positive
(i)
LI 1
2x-1 3x-1
x(3x-1)—(2x-1) <0
(2x—1)(3x-1)
- 3 -3+l
(2x-1)(3x-1)

Since 3x> —3x+1is always positive, it suffices to solve:
1

2 )(Gx)

+ - +

i — —r

w— gy

. e 1
. solution is F<X<3
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(iii) Replacing “x” by *“x* " in the solution for (ii):

3 2 Find the intersection
e {Ea‘"dx‘}ﬁ !Jetwcir_thEE
"// imequalities

=< x <= @x > = orx<——=
V202 V3 V3
o wh
T
ME \n"_ .J_'i \;E

29+ 3x
9—x"
:>29+3,x—4{;9—x'}2{}
9-x
WD
(3-x)(3+x)
=
I T i
-3 _7 1 3
4
7
Hence, —3{I£—E or 1=x<3.
3|{—2924:>29—3;r|24
=9 Q—x
Replace x with —|x].
—3{—|x|£—% or 1<—|x|<3.(No solution ' —|x|<0).
:>E£[x|«:3
4
chcc—B«::xi—z or EEI{S.
4 4
10 SRICI6/CIBT/Q6 (x—1)" givesa

repeated root.
Therefore there is no
change in sign in the
number line before and
after x=1
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Ix-13
——=1
r4+x-12

3x-13 _
X +x-12
—Jf' +2x-1 <
X +x-—12
_[x—_l]lc_:{]
(x—=3)x+4)

(-1
(x=3)x+4)

1=0

T o # o 1 .
¥ ¥ =
-4 1
Sxe—dorx=3orx=1
Inx¥ -13 <l 3lnx—13
(Inx)"+Inx—-12  (lnx)’ +lnx-12
3x-13

X +x—12

slnx<s—4 or Inx=3o0r nx=1

By replacing x in =1 by Inx,

=0<x<cor x>l or x=c

RI 2020 C1 BT Q8
x=2
-y , x#0]1

(x-2-(2-%)
IZ—I -

A2,

11(i)

xz—x
¥ +2x-2=—(x-1)"-1<0 Vxel}

since (X=1)"20 VxeR

¥ —x<0 }J 03

xx-1<0 0 '

Therefore,

0= x=]

{ﬂ] g —e
e -2

Ix x

e —C

=]

=1

Replace x with e
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From (i), O<e" <1,

Thatis, x <0

the solution.

Another way to visualise

Gy | 73 <
{h) 12—3.1"1'2
(x-1-2 <
(x=1)7 = (x-1)
Replace x with (x—1).
From (i), x-1<0 or x=1=>1
That is, x<l1 or x=2
(iii) | A way to visualise :
—_ + - —
0 0 i
.
————————————— E—--—————_-_-H—————- -
+ L : P B
e e
N - 2

] | 2
Ee: I + _ _ _
el E.J
_x—'ﬁ 1 _ = " _
¥r-ix+2
=2 - + - -
X =-x
=+ + + -

~The set of values of x required :
(=2, 2)\{0,1}

Note that 0 and 1
cannot be included in
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B

System of Linear Equations

12
(i)

12
(ii)

MJC13/Promo/Q3
AtA btc=a+d.

AtB,a+b+c=48.

AC a+c=2b

AtD, d=h+2a

After simplhifying,

—-a+b+c-d=0.

a+b+c=48.

a-2b+c=10.

2a+b-d=0.

Using GC,a=8b=16,c =24 and d =32.

Total amount collected = .“E{"}.SI}(ZC + b)
=%0.50(48+16)
=%32

()

13.

HCI11/C1BT/Q4
b %: 160000 ... (1)

a+b+<=198000 ....(2)

2a+b+g=?4ﬂ{}ﬂﬂ ..... 3)
= a=50000, F=100000, &=240000

(ii)

Method 1:

el
n=EF1IMBZEL YW=

240000
t+4

—50000¢ + 100000+ 0

=r=271
The profit first becomes zero in 2003.

Method 2:

240000
t+4
= —50000¢* —100000¢ + 640000 = 0
=t=2Tlor-4.71 (rej .t >0)
The profit first becomes zero in 2003,

—50000¢ + 100000 + 0
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Method 3:

o Yy

0 160000

i BROO0

P | 11551

{71y

y = n0an

L =1.¢EE

B =1 _HEE
n=3

_50000¢ +100000+ 230000 _

t+4

From GC, r=3.

The profit first becomes zero in 2003,

14. | RIT/CIBT/Q1

Let P, GG, and M be the prices (3) of 1 PineApple, Googol
and Macrohard shares respectively.

10P +50G +300M = 40040

G=P+10M = P-G+10M =0

(0.1{10P)+(0.15)50G) +(0.2)(300M ) = 6227

From GC, P=%326, G =%582 M =825.60

15. | HCT14/C1BT/Q3
Diftcrentiate implicitly wrtx:

dy_,_dr__ 24x+C

2Ax+25y£+('+ﬂ
dx

dx dv  2By+D
Since the point (1,—1) is on the curve,
A+B+C-D =-13 ———- -(1)
% at (1,-1) is zero. From (i) = 24x+C=0:
24 +C S| — (2)
The point (3,-2) 1s on the curve:
9A+4B+3C-2D=-13 ———(3)
Tangent at (3,-2) // to y-axis. From (i) = 2By+D=0:
) SR ) I | p— (4)

Using GC, A=1,B=4,C=-2,D=16

16. | VICIT/CIBT/QI1
Let ¢, [, m be the ERP rates for cars,

lorries & motorcycles respectively in dollars

Q— Hwa Chong Institution Page | 11




123¢+91/+210m = 788.5

175¢+ 981+ 210m =910

154¢ + 1037 +190m = 850.5

Le=2, =250, m=150

New rate for lorries (in §) =2.50x1.2=3

o. Day 3's revenue (in $) = 154(2)+103(3)+190(1.5)
=902

17 | ASRJC/2019C1BT1/2

Let x, y and = be the usual prices of a box of chocolates, a

box of biscuits and a packet of nuts respectively.

x+y+z=T734 —-(1)

0853x)+x+6y—15+32=29797 = 355x+6y+3z2=31297 —(2)

0.85(6x)+5y-10+22=32239 = S.lx+5y+2z=330.39 —-(3)

From GC, x=36.4, y=2425, =z=1275.

The price of a box of chocolate is $36.40; the price of'a
box of biscuits is $24 25; the price of a packct of nuts is
$12.75,

Total savings made by Mary =0.15(3 = 36 40)+ 15 =
$31.38.
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