Oliver Murphy: Discovering Maths 4. EXERCISE 2B

1.

A: X+y+2=06

B: 3X—-2y+3z2=8

C: 2X+y—-32=-5

2xA: 2X+2y+27=12

B: 3Xx—-2y+3z2=8

ADD: X+52=20=>x+z=4 D
B: 3X—2y+3z2=8

2xC: 4x+2y—-62=-10

ADD: 7x—-32=-2 E
E: 7x—-32=-2

3xD: 3x+3z=12

ADD: 10x=10=>x=1

Substitute x=1in D:
(1)+z=4=>12=3
Substitute x=1and z =3 in A:
(1)+y+(3)=6=>y+4=6=>y=2
Ans:x=1y=2,2=3
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2.

A: 2X+Yy+4z=23

B: 5X+Yy+2z=19

C: 3Xx—2y+2z=13

B: 5Xx+y+2z=19

-A: —2X—y—-4z=-23

ADD: X-2z2=-4 D
2xB: 10x+2y+4z=38

C: 3X—-2y+2z=13

ADD: 13x+5z=51 E
5xD: 15x-10z =-20

2xE: 26x+10z =102

ADD: 41x=82=>x=2

Substitute x =2 in E:
13(2)+52=51=52=51-26=25=12=5
Substitute x=2and z=5in A:
2(2)+y+4(5)=23=>y+24=23=>y=-1
Ans:x=2,y=-1,2=5
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3.

A: X+y+z=1

B: 2X+3y+z=4

C: 4x+9y+1z=16

B: 2X+3y+z=4

-A: —-X-y—-z=-1

ADD: X+2y=3 D
C: 4x+9y+12=16

-B: —2X-3y—-z=-4

ADD: 2X+6y=12=x+3y=6 E
E: X+3y=6

-D: -X—-2y=-3

ADD: y=3

Substitutey =3 in D:
x+2(3)=3=x=-3

Substitute x=-3andy =3 in A:
(-3)+(3)+z=1=>1z=1

Ans:x=-3,y=3,z=1

4,

A: a-b+c=4
B: a+b-c=2
C: a+b+c=8
A: a-b+c=4
B: a+b-c=2
ADD: 2a=6=>a=3
B: a+b-c=2
C: a+b+c=8
ADD: 2a+2b=10

Substitute a =3= 2(3)+2b =10
=2b=10-6=4=b=2
Substitutea=3andb=2in C:
(3)+(2)+c=8=c=3
Ans:a=3,b=2,¢c=3
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5.

A: 2X+y+z2=-7

B: X+2y+z=-8

C: X+y+2z=-9

A: 2X+y+z2=-7

-B: -X—-2y-2=8

ADD: x-y=1 D
2x A 4X+2y+2z2=-14

—C: -X-y-2z=9

ADD: 3X+y=-5 E
D: x—-y=1

E: 3X+y=-5

ADD: dx=-4=x=-1

Substitute x =-1in E:
3(-1)+y=-5=>y=-5+3=>y=-2
Substitute x=-1andy=-2in A
2(-1)+(-2)+z2=-T=>z7-4=-T=>17=-3
Ans:x=-1,y=-2,2=-3
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X+y=12
3X+2y-4z=-1
X—-3y+3z=2

Ow >

Substitute A: x+y=1zinB:

B: 3x+2y—4(x+y)=-1

= 3X+2y-4x-4y=-1

=-X-2y=-1 =x+2y=1 D

Substitute A: x+y=1zinC:

C: x—3y+3(x+y)=2

= X—-3y+3x+3y=2

= 4x=2 :>x:g:l
4 2

Substitute x =% in D:

Substitutex:l,y:1 in A
2 4
SRG

ZI=|—|+| —|=—
2 4) 4

Ans:x:i, yzl, z:E
2 4 4
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X+y=12
X+z=11

O w >

y+z=7
Substitute A: x+y=z inB:
B: x+(x+y)=11

= 2x+y=11 D

Substitute A: x+y=1zinC:

C: y+(x+y)=7
=>X+2y=7 E

2% E: 2X+4y =14

-D: —2x-y=-11

ADD: Jy=3=>y=1

Substitutey =1 in E:
x+2(1)=7=x=5

Substitute x=5,y =11in A:
z=(5)+(1)=6

Ans:x=5y=12=6
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O w>»*®

2xA:;

B:

ADD:

4xD:

7xC:

ADD:

S5X—4y+1z=3
3X+y-2z=31
X+4y=21

10x—-8y+2z=6
3X+y—-2z=31
13x—-7y =37 D

52x —28y =148
7x+28y =147
59x =295 =X=5

Substitute x=5in D;:

13(5)-7y =37

=65-37=7y=28 = y=4

Substitute x=5andy =4 in A:

5(5)-4(4)+z=3

= 25-16+2=3=29+72=3=>2=-6

Ans:x=5y=4,2=-6
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9.

A: X+y+z2=5

B: 2X—y+3z=3

C: 3X+2y-5z=21

A: X+y+z2=5

B: 2X—y+3z=3

ADD: 3Xx+4z=8 D
2xB: 4X—-2y+62=06

C: 3Xx+2y-5z=21
ADD: TX+2=27 E
4xE: 28x+4z =108

-D: —3x—-4z=-8

ADD: 25x=100=x=4

Substitute x =4 in E:
7(4)+z=2T=>z=-1

Substitute x=4and z=-1in A:
(4)+y+(-1)=5=>y=2

Ansl:x=4,y=2,z=-1

a’=x=4—a=+2
2b=y=2=b=1

C+l=z=-1=c=-2

Ans2:a=4+2,b=1c=-2
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10.

A X+y+2=06

B: X—-2y—-72=-2

C: 3x-5y+2z=0

A: X+y+2=6

B: X—-2y—-72=-2

ADD: 2x—y=4 D
B: X=2y—72=-2

C: 3Xx-5y+z=0

ADD: 4x-Ty=-2 E
7xD: 14x -7y =28

—E: —A4AX+7y=2

ADD: 10x=30=>x=3

Substitute x =3 in D:
2(3)-y=4=>6-4=y=2

Substitutex=3 andy =2 in A:
(3)+(2)+z=6=2=6-5=1

Ansl:x=3,y=2,z=1

X=2a+l=3=2a=2=a=1
y=b-1=2=b=3

z=(c-3)" =1
=c*-6c+9=1=>¢*-6c+8=0
=c?-2x-4c+8=0=c(c-2)-4(c-2)=0
=(c-4)(c-2)=0=c=4o0rc=2

Ans2:a=1b=3,c=40r2

11 (a)
.
x 13 2
2 7 7 13 6
— =2 X+tYy=—y=——-—=——=-3
X+y 7 2 2 2 2
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(b)
1 |2 13
—=|—|=>X=—
X |13 2
11 2 1 2 12
Xy 7 'y 7 [13] 91
Sy
12
12.
A X+3y-8=0=x+3y=38
B: y-2z-5=0=>y-2z=5
C: - X=0=>z=X

Substitute inz = x in B:

y—2(x)=5=-2x+y=5 D
2xA: 2X+6y =16
D: —2X+Yy=5
ADD: Ty=21=y=3

Substitute iny =3 in A:
x+3(3)=8=x=-1
C: z=x=-1

Ans:x=-1y=3z=-1

13.

A: a+b+c=192

B: 2a+5b =284

C: 3a+b+3c=480
3xA: 3a+3b+3c=576
—C: —3a—b—3c =-480
ADD: 2b=96=Db=48

Substitute in b =48 in B:
2a+5(48)=284= 2a=284-240=144
—a=22

Substitute ina=22 and b=48 in A:
(22)+(48)+c=192=¢c=192-48-22=122

Ans:a=22,b=48,¢c=122
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14.

1 2 3
—=—=>X=—
X 3 2
1 2 5 5 3 2
— === X+Yy=—y=———=—=1
X+y 5 2 2 2 2
L :1:>x+y+z:1:>z:1—§—1:—E
X+y+z 2 2

Ans.x=§, y=1 z:—E

2

15.

1 1| 5 4

X 41 4 5

1,1 11,1 (1) g1 18 12
x 'y 3 vy 3[4 12 12 13
—+—+—:31:>1:31—11—li:13z:E
Xy z 2 1z 2 4 12 6 7
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16.

A: X+Yy—-2z=316

B: 2X+Yy—-32=654

C: 3X+4y—-6z=279

2xB: 4x+2y—-62=1308

—3xA: —3x—-3y+6z=-948

ADD: X—Yy =360 D
C: 3X+4y—-6z=279

—-3xA: —-3x—-3y+6z=-948

ADD: y =-669

Substitute y =669 in D:
X —(—669) =360 = x = 360—669 = 309
Substitute x =—-309 and y =669 in A:
(-309)+(-669)—-2z =316
= —-309-669—-316 =27 =-1294 = 7 = —647

Ans 1: x=-309, y =-669, z=-647
x=3a=-309=a=-103
y=b=-669

z=Cc-1=-647 = c =-646

Ans 2: a=-103,b=-669, c =-646
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17.

A: X+y=3

B: 3x—-2y=14
2xA: 2X+2y =6

B: 3x—-2y=14
ADD: 5x=20=x=4

Substitute in A:
(4)+y=3=3-4=>y=-1
Ansl:x=4,y=-1

L

X=—=4=a=

y= :—1:>b=i=—l

ol |k
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18.

A: 2Xx—-5y+6z2=7

C: 3Xx+2y+z=4

A: 2Xx—-5y+6z2=7

6xB: 6x—6y—6z=18

ADD: 8x—-11y =25 D

B: X—y-z=3

C: 3x+2y+z=4

ADD: 4x+y=7 E

D: 8x—-11y =25

11xE: 44x+11y =77

ADD: 52x:102:>x:&:E
52 26

Substitute x = 2 in E:
26

4 o1 +y:7:>y:7—ﬁ=—E
26 26 13

Substitute x =ﬂ andy = = in C:
26 13

3 o1 +2 Ju +z=4
26 13

109 5
=>71=4-—=——
26 26
Ansl:x:ﬁ,y:—g,z:_i
26 13 26
1 651 26
X=—=— -
a 26 51
N
b 13 11
=l 5 oo 2
c 26 5
AnsZ:a:E,bz—E,c:_é
51 11 5
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19.

1 1 1
X=—,y=—,2=—=
a b c

A: 2X+y+z=1

B: X—-2y+2z=1

C: 4x-y+3z=1

2xA: AX+2y+22=2

B: X—-2y+2z=1

ADD: 5X+4z=3 D
A: 2Xx+y+z=1

C: 4x-y+3z=1

ADD: 6X+4z2=2=3x+22=1 E
2xE: 6X+4z=2

-D: —-5x-4z=-3

ADD: Xx=-1

Substitute x=-1in E:
3(-1)+2z=1=27=4=>17=2

Substitute x=-1andz =2 in A:
2(-1)+y+(2)=1=>y=1

Ansl:x=-1y=12z=2

x=to_1ma=-1
a
1
=—=1=b=1
I=h
z:£=2:>c=E
C 2

NBZa:—Lb:Lc:%
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20.

A: 4o(ﬁj+4o(1j+4ox 7= 4o(§j
5 8 2

= 16x+5y +40z =100

B: 6(%”}—6(%]—6(@):0

= 2X+2-3y-24z=0
= 2X-3y—-24z1=-2

C: X+;+Z:1:>x+y+z:2
3xA: 48x +15y+120z =300

5xB: 10x-15y-120z =-10

ADD: 58x=290= x=5

B: 2X—-3y—-247=-2

3xC: 3Xx+3y+32=6

ADD: 5x-21z=4 D

Substitute x=5in D:
5(5)-21z=4=25-4=21z=1z=1

Substitute x=5and z=11in C:
(5)+y+(l)=2=>y+6=2=y=—4

Ans:x=5y=-4,z=1
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