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Linear Equations and Inequalities

Review Exercise #5

Question # 1: Four options are given against each statement. Encircle the correct one.

’ # Answer # Answer

Question # 2: Solve and represent their solution on real line.
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(iii) 3x+7 <16

3x <16 -7 x<3
3x <9 « o
x<? —
x <3 -4 -3 -2 -1 0 1 2 3 4
(iv) 5(x—3)=>26x—(10x+4)
5x —15 > 26x —10x — 4
5 —15=>16x —4
—15+ 4 > 16x — 5x — =t
—11 > 11x < : ; : . : t . —>
LA 4 3 2 1 0 1 2 3 4
1
—1>x OR x< -1
Question # 3: Find the solution region of the following linear inequalities:
(i) 3x—4y<12 ; 3x+2y=>3
(a) Associated Equations
3x — 4y = 12 (A) || 3x +2y =3 (B)
(b) X — Intercept
put y = 0 in equations (A) and (B)
3x —4(0) =12 3x+2(0)=3
3x =12 3x =3
x =2 x=23
3 3
x =4 x=1
P1(4,0) P3(1,0)
(c) y — Intercept
put x = 0 in equations (A) and (B)
3(0) _i;’ N 3 3(0) + 2y =
y = = 2= 3
_ V=5
gz 0,3) P4 (0,1.5)
(d) Test Point (0,0)
put x = 0,y = 0in given inequalities
3(0) —4(0) <12 3(0) +2(0) =3
0 <12 (True) 0 > 3 (False)
Solution region lies towards the origin Solution region lies away from the origin
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(i) 2x+y<4 ; x+2y<6
(a) Associated Equations
2x+y=4____ (A || x+2y=6___ (B)
(b) X — Intercept
put y = 0 in equations (A) and (B)
2x+0=4
2x = 4 x+2(0)=6
I x+0=6
2 x=6
x =2 P3 (6,0)
P1(2,0)
(c) y — Intercept
put x = 0 in equations (A) and (B)
0+2y=6
2000 +y =4 2y=g
y=+4 y=3;
P> (0,4) y =
P4 (0,3)
(d) Test Point (0,0)
put x = 0,y = 0 in given inequalities
200+0<4 0+2(0)<6
0 < 4 (True) 0 < 6 (True)

Solution regions lie towards the origin
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Question # 4: Find the maximum value of g(x,y) = x + 4y subject to constraints:

x+y<4 ;
(a) Associated Equations
x+y=4____ (A

(b) X — Intercept
put y = 0 in equation (A)

x+0=4
x=4
P1(4,0)

(c) y — Intercept
put x = 0 in equation (A)

O+y=4
y=4
P, (0,4)

(d) Test Point (0,0)
put x = 0,y = 0 in given inequality
0+0<4
0 < 4 (True)
Solution Region lies towards the Origin

(e) Corner Points

(0,0),(4,0),(0,4)

g y) =x+4y

putx =0,y =0

g(0,0)=0+40)=0+0=0

x=0y=0

Y ©x20y20

 Solution region will be feasible (I-Quadrant)

putx =4,y=0
g4,0)=44+40)=4+0=4
putx =0,y =4
g(04)=0+4(4)=0+16=16
Hence, g(x, y) is maximized at (0,4)
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Question # 5: Find the maximum value of f(x,y) = 3x + 5y subject to the constraints:

x+3y =3 ; x+y=>2 ; x=>0,y=>0
(a) Associated Equations
x+3y=3___ (A " x+y=2___ (B)

(b) X — Intercept
put y = 0 in equations (A) and (B)
x+3(0)=3

x+0=2
X+ 2 _ 5; x =2
P (3.0) Ps3(2,0)
(c) y — Intercept
put x = 0 in equations (A) and (B)
0+3y=3
3y =33 0+y=2
y=3 y =2
y = 1 P4 (0:2)
P, (0,1)

(d) Test Point (0,0)
put x = 0,y = 0in given inequalities
0+3(0)=3 0+0=>2
0 = 3 (True) 0= 2 (True)
Solution Regions lie away from the Origin

“x=20,y=>0

- Solution region will be feasible (I-Quadrant)

XJ'

Sir Sheraz Ansari | mathefixx@gmail.com



mailto:mathefixx@gmail.com

(e) Point of Intersection

x+3y=3 (A)
x+y=2 (B)
(A) — (B)
;z+3y= 3
+ y=412
2y =1
1
y=3
Put in equation (B)
X+-=2
2
x=2-1
2
3
X ==
2
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(f)  Corner Points

02,22
v f(x,y) =3x+5y

putx =3,y=0
f(0,00=3(3)+5(0)=94+0=9
putx =0,y =2
(5,0 =300)+52)=0+10=10

putx=§ y=%
f0=3)rs() =1+
at

Hence, f(x,y) is m|n|m|zed
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