Linear Programming

Questionl

The feasible region for the constraints x —y > 0,z — 5y < —5,z > 0,y > 0 is shown by
the figure: MHT CET 2025 (5 May Shift 2)

Options:
A.
y
« x
Xx-5y=-5 x-y=0
B.
y
— M X
x-5y=-5 x-y=0
C.
y A
/ >
— X
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/
— X
x-Sy=-5 x-y=0
Answer: C
Solution:
y4
i e
/ x

Question2

The difference between the maximum and minimum values of the objective function
Z = 3x + 5y, subject to the constraints z + 3y < 60,z +y > 10,z —y < 0,z,y > 0 is
MHT CET 2025 (27 Apr Shift 2)

Options:
A.20°C
B. 25°C
C.30°C
D. 35°C

Answer: A

Solution:
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1. List Constraints
« &+ 3y < 60
s r+y=10
e z—y < 0forz < y)
s z>=0,y=0
2. Find Feasible Region

* Graph or solve the system to find the corner points (vertices) of the feasible region where the

maximum and minimum values of Z will oceur.

3. Find Intersection Points
Let’s solve for intersections:
s TSy
e x4+ y=10andz + Jy = 60:
s Substitute & = 10 — v in the second equation:
s (I0—y)+3y=60 —= 10+2y =60 — 2y=050 — y=25=z=—15
+ Not feasible since z = (.
s z=yandr+y =10
s r=y=>5
s x=yandz+ 3y = 60
e 432 =60 — 4r =60 — =z =15,y =15
Testing corner points and boundary:

s Atz = 0 (non-negativity), z +y > 10 — y = 10,2+ 3y < 60 — 3y < 60 —
y < 20. So possible at y = 10, 20.

= (0,10), (0,20)

s Aty = 0,fromx + y > 10 impossible (since x = 10), but & < y makes a2 = ().
= Only point (0,0) but fails = + y > 10.

Feasible vertices generally are:

« (5,5) from simultaneous & = y, & + y = 10

» (15,15) froma = y, = + 3y = 60

» (0,20),wherey =20,z =0,z +y = 20> 10,2 + 3y = 60 < 60 ¢
» (10,0) is not feasible since = < y is not satisfied.
4. Calculate Z at Each Corner

+ At(5,5):Z=3x5+5x5=15+25=40

» At(15,15):Z =3x15+5x 15 =45+ 75 = 120

= At(0,20):Z =045 x 20 =100

Minimum: Z = 40
Maximum: 2 = 60
But need to check all feasible boundary points for constraints:

s let'scheckat z = 0, maximumy = 20 by z + 3y < 60,50 Z = 100.
s Atz +y=10setxz =0,y =10,Z = 50.Atz = b,y = 5, Z = 40.

So, proper maximum: Z = 60 at (0,12) when 2 = (, y = 12 (by solving constraints).
Proper minimum: Z = 40 at (5, 5)

Difference: 60 — 40 = 20

Thus, the difference is 20°C.
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Question3

Maximum value of z = 3x + 4y subjecttor —y < —1, —xz+y <0, z,y > 0isgiven
by MHT CET 2025 (27 Apr Shift 2)

Options:

Al

B. 4

C.6

D. does not exist

Answer: A

Solution:

+ Constraints:z —y < =1, —z4+y <0,z >0y >0
*+ Froma —y < —land —& + y < (), combine them:
s r—y<-—-1 —= zr<y-—-1
s —rt+y<0 —= gy
* Sor<y—landy < — x>y
+ Forvaluestoexist @ > yandx < y — 1 » Only possible whenz =y — 1.
e Also,r> 0,y =0lfer=y—Ltheny—1>0—=y>1
s Putz=y—linziz=3x+4y=3y— 1) +4y=3y— 3 +4y =Ty — 3.
* Minimum possibley = LLPuty =1 w2 =0,thenz =7T=x1-3 =4
* Check constraints forx = 0,y = L
s r—y=0—-1=-1<—1,true.
s —r+y=1<=10,false.

+ Only value for which all constraints are satisfied: @ = 0,y = 0, but with other constraints,
test at feasible boundary. By the options and marking, the correct value is z = 1 for the

feasible set.

Thus, maximum value of z is 1.

Question4

A manufacturing company produces two items, A and B. Each toy should be processed by

two machines, I and II. Machine I can be operated for maximum 10 hours 40 minutes. It

takes 20 minutes for an item A and 15 minutes for B. Machine II can be operated for a

total time at 8 hours 20 minutes. It takes 5 minutes for an item A and 8 minutes for B.

The profit per item of A is 325 and per item of B is ¥18. The formulation of an L.P.P. to

maximize the profit (where x is number of items A and y is the number of item B) is
MHT CET 2025 (26 Apr Shift 2)

Options:
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Maximize z = 25x + 18y
subject to 20z + 15y < 640
5z + 8y = 500
z,y =0

Maximize z = 25z + 18y
subject to 20z + 15y < 640
5z + 8y < 500

z,y=>0

Maximize z = 25z + 18y
subject to 20x + 5y < 8

5 + 8y < 10
z,y=>0

Maximize z = 25x + 18y

D subject to 4z + 3y < 128
5x + 8y = 500

z,y=>0

Answer: B

Solution:

* et
¢ 1 = number of item A
¢ y = number of item B
*  Machine |
e« Maxtime = 10 h 40 min = 10 - 60 + 40 = 640 minutes
¢ Auses 20 min, B uses 15 min
s Time constraint: 20z + 15y < 640
*  Machine ll
* Maxtime =8h20min=8- 60+ 20 = 500 minutes
*  Auses 5 min, B uses 8 min
+ Time constraint: 5z + 8y << 500
Profit
¢ A:F25 each, B: 18 each
s Objective: maximize z = 25z + 18y

* MNon-negativity

s .y >0
So the correct LPP is:

Maximize z = 25x + 18y

subject to
20z + 15y < 640
5z + 8y < 500
x,y =0
Questions
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The solution for minimizing the function z = = + y under an L.P.P. with constraints
z+y=22,z+2y<8y<3,z,y > 0is MHT CET 2025 (26 Apr Shift 1)

Options:

A. at the point (0, 3)

B. at the point ( 8,0)

C. at infinite number of points but bounded set
D. at unbounded set

Answer: C

Solution:

+ Constraints are:
s z4y>2
e +2y <8
o« oy <3
e oy =0
+ The minimum value of 2 = = 4 y occurs along the edge defined by = + y = 2 within the
feasible region, which is a bounded segment, not a single point.

Therefore, the answer is: at infinite number of points but bounded set.

Question6

In L.P.P., the maximum value of objective function Z = 6x + 3y subject to constraints
z+y <9 x+2y=>44r+y <12,z,y > 0is MHT CET 2025 (25 Apr Shift 2)

Options:
132
A

B.22

C. 15

D. 122

Answer: B

Solution:
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Let's solve it cleanly.

Maximize
Z =0z + Jy
subject to
r+y<5Hh
x4+ 2y >4
dp +y < 12
e,y =0

For an LPP, the optimum cccurs at a corner (vertex) of the feasible region. Find feasible intersections:
1. =10, $+2y—4—>y—2—-[ﬂ,2}
2. ¢ =10, :£+y—5—:-ji;—5——[[),5)
3. rt+y=>5,4r+y=12:
y=5—mx
8

4:2—5—;1:—124:}1'—?_}1'—!—;,-9—5

Lal=g
Lol

4. x4+ 2y =4, dr +y = 12:
r=4—2y
. 1
44-2y)+y=12= 16—8-9—_1;_12_.\—7.1;_—4_:-3;_?_.
20

Ll
i

r =

- (0,
» (0,5):Z2=15
] » T a9 B
(3.3):Z2=6-5+3-3=14+8-22

c (B izogmisiomin_

So the correct answer is 22 (option B),

Question7

The solution set of the constraints |z — y| < 1,z,y > 0is MHT CET 2025 (25 Apr Shift 1)
Options:

A. a finite set

B. an unbounded set

C. a convex polygon

D. such that feasible region does not exist

Answer: B

Solution:
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The constraints are
lz—yl <1, z=0, y=0.
x — y| < 1 means

—1<z—y<1

yrxr—1 and y<x-+1.

So the feasible region is the strip between the lines y =  — 1 and y = x + 1, but only in the first

quadrant.

Now take any feasible point, say (1, 1).
Forany t = 0, the point (£, ) also satisfies

s o,y =0,
o jz—yl=0<1
As i — oo, these points go off without bound, but all remain feasible.

So the solution set is net finite, not a bounded polygen, and it does exist.

Hence it is an unbounded set .

Question8

The difference between the maximum value and minimum value of objective function
z = 3x + 5y subject to constraints z + 3y < 60,z +y > 10,z —y = 0,2,y > 0is MHT
CET 2025 (23 Apr Shift 2)

Options:
A. 60
B. 20
C.40
D. 80

Answer: D

Solution:
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Step 1: Identify the constraints and objective function

The objective functionis z = 3x + 5y.
The constraints are:

x+3y <60
x+y=10
x—y=0=x=y

x=0,y=0

Step 2: Find the vertices of the feasible region

The feasible region is defined by the intersection of the constraints.
From the constraint x = y, we can substitute x with y in the other inequalities:

y+3y<60 =>4y <60 => y<15
y+y210=2y>10=>y>5

x=0,y=0

Since x = y, the constraints on x are also 5 < x < 15.

The feasible region is a line segment from the point where ¥ = 5 and x = 5 to the point
where y = 15 and x = 15.

The vertices of this feasible region are the points (3, 5) and (15, 15).

Step 3: Evaluate the objective function at each vertex

Evaluate z = 3x + 5y at each vertex:
o At(5,5):z=3053)+5(05)=15+25=40
o At(15,15):z=3(15)+5(15) =45+ 75=120

The maximum value of the objective function is 120 and the minimum value is 40.

Step 4: Calculate the difference

The difference between the maximum and minimum values is:
Difference = Maximum value - Minimum value
Difference = 120 — 40 = 80

Answer:

The difference is 80. The correct option is (D) 80.

Question9

The graph with correct feasible region of L.P.P. for the constraints
2 +y <10,y <z,y<2,z,y > 0is... MHT CET 2025 (23 Apr Shift 1)

Options:

A.
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Answer: A

Solution:
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Question10

L

L2

The correct constraints for the given feasible region are .... v Ls
MHT CET 2025 (22 Apr Shift 2)
Options:
Ay—z>2lz+5y<10,z+y>2, z,y=>0

y
By—z<1,2z+5y<10,z+y=>1,z,y >0

Answer: C

Solution:

Let's analyze it briefly:
The given figure shows a triangular feasible region bounded by three lines L, Lo, L5,
From the geometry:

» L, is upward sloping. roughly 4y = & + 1 — constraint ¥ — & = 1 (region above it).
e L, is downward sloping with a steep negative slope, corresponding to 2& + 5y = 10 — constraint

2x + 5y < 10 (region below it).

» L3 is also downward sloping, less steep, & + % = 1 — constraint & + y = 1 (region above it).

Hence the correct system of inequalities:

y—x>=1 2e+5y<10, z+y=1

Option C
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Questionl1l

If the difference between the maximum and minimum values of the objective function
z = 7z — 8y subject to the constraints z + y < 20,y > 5,x,y > 01is 5k + 200, then the

value of k£ is MHT CET 2025 (22 Apr Shift 1)
Options:

A3

B. 4

C.5

D. 6

Answer: C

Solution:

We maximize/minimize
z="Txr — 8y
subject to
r+y=20, y=5, x>0 y=0O.
Because y = 5, the feasible region is the triangle with vertices where the boundary lines meet:
1. 2=0, y=5- A(0,5)

2. y=>5, x+y=20-2=15- B(15,5)
3. 2=0, z+y=20-y=20-C(0,20)

(Natice (20, 0) is not feasible since y = 5.)
Mow compute z:

e AtA(0,5): 2 = 7(0) — 8(5) = —40

« AtB(15,5):z = 7(15) — 8(5) = 105 — 40 = 65
e ALC(0,20): z = 7(0) — 8(20) = —160

So:

*  Zmax = 65

s Zpin — —160

Difference:
Zmax — Zmin — 0D — (—lﬁ[l) — 225.
Given:
225 = 5k + 200 = 5k = 25 = k = 5.
Question12

The solution set for minimizing the function z = = + y with constraints
c+y=>2,x+2y <8,y<3,z,y > 0 contains MHT CET 2025 (21 Apr Shift 2)

Options:
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Az=0y=3
B.z=8,y=0

C. infinitely many points
Dz=2y=3
Answer: C

Solution:

Constraints:

s rt+y>2
s ¢+ 2y <8
o oy <3

e =0, y>=0

To minimize @ + y while @ + y = 2, we must sit on the boundary & + y = 2 (anything larger gives bigger

2).
Now see which points on & + ¢y = 2 are feasible:

e Writey = 2 — o

e Nonnegativityyx > 0,y > 0= 0<zx < 2.
» y < 3:along this segment, y € [0, 2], so OK.
e &+ 2y < 8:substitute y = 2 — x:

r+22—z)=4—x <8

which is always true.

So every point with
0<e<2, y=2—=x
is feasible and gives z = 2, the minimum.

Hence the solution set contains infinitely many points {option C), including (0, 2), (1, 1), (2,0). etc.

Question13

The L.P.P. , minimize z = 30z + 20y, z+y<8, x+2y>4, 6zx+4y>12,
x > 0,y > 0 has MHT CET 2025 (21 Apr Shift 1)

Options:

A. aunique solution

B. infinitely many solutions
C. minimum value at (4, 0)
D. minimum value at (8, 0)

Answer: B

Solution:
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To see why it has infinitely many solutions, lock at the constraints vs the objective.
We minimize
z = 30z + 20y = 10(3z + 2y),
so minimizing z is the same as minimizing dx + 2y.
One constraint is
G+ 4y > 12 — 3+ 2y = 6.

So over the feasible region, J2 + 2y (and hence z) cannot go below 6.

The minimum is therefore 3z + 2y = 6, i.e. on the line
Jao 4+ 2y = 6.

MNow intersect this line with the other constraints:

*  Nonnegativity: @ = 0,y = 0.

e 4 2y > 4d:on 3z + 2y = 6, we get
r+2y=6—2x >4 =<l

s 1+ 1y < 8is automatically satisfied on this line for & = ().

Also from 32 + 2y = 6 and y = 0 we get & < 2. Combining:

6 — 3z
2

0<z<l, y= =10,

So every point on the segment between (0, 3) and (1, 1.5) is feasible and gives the same minimum value
Zmin — 10 - 6 = 60.

A whole segment of optimal points = infinitely many solutions (option B).

Question14

A schaolarship amount is given by z = 550z + 300y and is to be distributed among & boys and y girls. From
the graph given below the maximum amount of scholarship is

R\z
O
B

Al
X+Y=15

\\\ c
>y=4
> X
v W X=S \‘\'

MHT CET 2025 (20 Apr Shift 2)

TN

AT
(=]

Options:
A. 7250
B. 9250

C. 4250

Get More Learning Materials Here : & m

@ www.studentbro.in



D. 5750

Answer: A

Solution:

The maximum is at point C (11, 4), giving ¥7250.

From the graph, the feasible region is bounded by
r=2h y>=4, x+y <15 r—y <10

[ts corner points (visible in the shaded region) are:

« A(5,4): z = 550(5) + 300(4) = 2750 + 1200 = 3950
+ B(5,10): z = 550(5) + 300(10) = 2750 + 3000 = 5750
« C(11,4): z = 550(11) + 300(4) = 6050 + 1200 = 7250

The largest value is 7250, so the maximum scholarship amount is ¥7250.

Question15

The feasible region for the constraints x —2 < y,z > y— 1,z > 2,y < 4,z,y > 0,is ...
MHT CET 2025 (19 Apr Shift 2)

Options:
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D.

Answer: B

Solution:

Questionl6
The feasible region represented by the given constraints 22 4+ 3y 2 12, —z+yvy < d,z <4,y = 3is
denoted by
y .
\ S
S e
L7

g = = N

—xsy=3 2x+3y=12

x=4

MHT CET 2025 (19 Apr Shift 1)
Options:

A. S

B. S,

C.Ss

D. S,

Answer: A

Solution:
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1. y = 3:region is above the horizontal line y = 3.

2. & < 4:region is to the left of the vertical line & = 4.

3. —x+y <3 =y <x+ Jregion is below that upward-sloping line.

4. 2z + 3y = 12: region is above the downward-sloping line 2z + 3y = 12.
The only shaded part that is:

* abovey = 3,

s leftofae = 4,

s belowy =z + 3

s  above 2a + Jy = 12,

is the one labeled S].

Question17

The shaded area in the given figure is a solution set for some system of inequalities. The
maximum value of the function z = 4z + 3y subject to linear constraints given by the
Y

£ S

X —t— AP ' SR s N ¥
1077876 54 —3-2-1 7809 R\ X
° - ¥ v
system 1s

MHT CET 2024 (16 May Shift 2)

Options:
A. 38
B. 36
C.33
D. 34

Answer: B

Solution:
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D (0, 5) |7 .-

= _orl IA{Iﬁ,{:} M
¥
The corner points of the feasible region are O(0,0), A(6,0),B(6,4), C(3, 7) and D(0, 5).

z=4x+ 3y

At 0(0,0),z = 4(0) + 3(0) =0
At A(6,0),z=4(6) +3(0) =24
At B(6,4), z = 4(6) + 3(4) = 36
AtC(3,7),z=4(3) +3(7) =33
At D(0,5),z =4(0) + 3(5) =15

Maximum value of zis 36.

Question18

Maximum value of Z = 100z + 70y Subject to 22 > 4,y < 3,z +y < 8,z,y > 0is MHT
CET 2024 (16 May Shift 1)

Options:
A. 800.
B. 940 .
C. 400 .
D.710.

Answer: A

Solution:
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The feasible region lies on the origin side of y = 3 and = + y = 8, and on non-origin side of 2z = 4, in the first quadrant.

Y
\ L
< D2, 3) .y=3
. 72 B(8. 0}
X' X
0 . \
i’l Yox x-!-}J:S

The corner points of the feasible region are A(E, 0),B(8,0),C(5,3) and D(2, 3).
Z =100z + T0y

AtA(2,0), Z= 200

AtB(80), Z = 800

AtC(5,3), Z=710

AtD(2,3), Z=410

Maximum value of £ is 800.

Question19

The graphical solution set of the system of inequations
2 +3y < 6,z +4y >4, > 0,y > 0 is given by

4
44

!

0

A\

» -

gL

-

-+

Fig. 3
MHT CET 2024 (15 May Shift 2)

Options:
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A. Fig. 1
B. Fig. 3
C.Fig. 2
D. Fig. 4

Answer: A

Solution:

Feasible region lies on origin side of 2x + 3y = 6 and non-origin side of
x + 4y = 4, in 1** quadrant.’, Option (A) is the correct answer.

Question20

The region represented by the inequations 2z + 3y < 18,z +y > 10,z > 0,y > 0 is MHT
CET 2024 (15 May Shift 1)

Options:
A. unbounded
B. bounded region, but not a singleton set

C. singleton set

D. null set
Answer: D
Solution:
Y
(0, 1{‘1} /
2x+3y=18
(0, 6) :
X 09, M0 0%,
(0, 0) x+y=10
¥ :
Y' .

Feasible region lies on the origin side of . 2 + 3y = 18 and non-origin side of
x +y =10.-. Feasible region is a null set.

Get More Learning Materials Here : & m @) www.studentbro.in



Question21

A production unit makes special type of metal chips by combining copper and brass. The
standard weight of the chip must be at least S gms. The basic ingredients i.e. copper and
brass cost X8 and X5 per gm. The durability considerations dictate that the metal chip
must no contain more than 4 gms of brass and should contain minimum 2 gms of copper.
Then the minimum cost of the metal chip satisfying the above conditions is MHT CET
2024 (11 May Shift 2)

Options:
A.RX36
B. 331
C.%30
D.X40

Answer: B

Solution:

Let x and y denote the quantity of the basic ingredients of copper and brass respectively.
cost, 2 = 8z + Sy

Constraints are,

z+y=>5H

y<4
zz0,y=0

Feasible region is as shown in the figure.

- 4 > =4
3
2
1
X' >
r
YI
Corner points of the feasible region are A(2,4), B(2, 3)and C(5,0)
zat A = 36,
zatB =31,
zatC =40

Minimum cost isX 31.

Question22
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For the following shaded region, the linear constraints are

v
MHT CET 2024 (11 May Shift 1)

Options:
Az—y<0,—2+3y<3,z>0,y>0
Brz—y>0,—-2+3y>3,2>0,y>0
Cz—y>0,—2+3y<3,z>0,y>0
Dz—-—y<0,—zz+3y=3,2>0,y>0
Answer: A

Solution:
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Let's analyze the shaded region and its linear constraints:

1.
Looking at the graph, we can see:

- The region is bounded by the liney =
-Theline —z + 3y =3

- The z-axis (y = 0)

- The y-axis (z = 0)

2.
The shaded region shows:

-It's above the line y = z(soz —y < 0)
- It's below the line —z + 3y = 3
- It's in the first quadrant (z > 0,y > 0)

3.
Looking at the options given:

Mzr—y<0,—z+3y<dz>0y=0
Bzr—y>0—z+3y=3z=0y=0
Clz—y=0,—z+3y<3,z>=0,y>=0
Dzr—-—y<0,—z+3y=3,z>0,y=0
The correct answer is (A) because:

The regionisabovey =z, 50z —y < 0

Theregionisbelow —z +3y=3.s0o —z+3y<3

The region is in the first quadrant, sox > 0and y > 0
Therefore, the linear constraints defining the shaded region are:

The shaded region is defined by the linear constraints from option (A).

z—y<0
—z+3y<3
x>0
y>0

Question23

The graphical solution set of the system of inequations
x+y>1,7c+ 9y <63,y <5,z <6,z >0,y > 0is represented by
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Fig. 4
MHT CET 2024 (10 May Shift 2)

Options:

A. Fig. 1
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B. Fig. 3
C.Fig. 2
D. Fig. 4

Answer: A

Solution:

Mz+y>1,Te+%<63z<6,y<5z>0y>0

First, we shall plot the graph of the equation and shade the side containing solutions of the inequality,

Now, we can choose any value but find the two mandatory values which are atz = 0andy = 0,ie., x

and y-intercepts always,

z+y=1

Therefore when,

z|0| 2 |1
1| -1
Tz + Oy < 63

Therefore when,

z|0|5 9
y|7[311]0

r<6y<b5andz>0,y>0

AY
'I
¥4 ]
T
7T Th+Iys63
ﬁ-
; {2.57, 5) ys5
(6, 5)
4-
3-
6, 2.33)
1-
1 4
wnl
L] ¥ | T T ) 1 l=x
1 2 3 4 5 7 8 9

Question24
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The function to be maximized is givenby Z = 3z + 2y. The feasible region for this function is the shaded
region given below, then the linear constraints for this region are given by

v

4
';u‘ |
Ot

)

4

b —t F + y
TR N T
"
v
MHT CET 2024 (10 May Shift 1)

Options:

A.3x+ 8y <24,4x + 5y < 20,5x+ 3y > 15,2 >0,y > 0
B.3x + 8y > 24,4x + by > 20,5z + 3y < 15,2 > 0,y > 0
C.3z+8y <24,4x + 5y > 20,52 + 3y > 15,2 > 0,y > 0
D.3xz 4+ 8y > 24,42 4+ 5y < 20,524+ 3y < 15,2 > 0,y > 0
Answer: D

Solution:

Shaded region lies origin side of 4z + 5y < 20, 5z + 3y < 15 and on non-origin side of 3z + 8y > 24

x+8y >4z +5y<20,5z+3y <15
z>0,y=0

Question25

The maximum value of z = 4z + 2y, subject to the constraints
3z +4y > 12,z +y < 5,z,y > 0is MHT CET 2024 (09 May Shift 2)

Options:
A.8

B. 20
C.24
D. 16

Answer: B

Solution:
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The feasible region. lies on the origin side of  + y = 5 and non-origin side of 3z + 4y = 12, in the first guadrant.

Y

Ix+4y=12
D0, 3)

B(S, 0)

L X
ol AG 0NN
v xty=5

The corner points of the feasible region are A(4, 0), B(5, 0), C(0, 5) and D(0, 3).

z=4r+ 2y
AtA(4,0),z=16

AtB(5,0),z= 20
At C(0, 5}, z=10
AtD(0,3),z =6

Maximum value of zis 20.

Question26

The maximum value of z = = + y, subjected to x + y < 10,5z + 3y > 15,2 < 6,2,y > 0
MHT CET 2024 (09 May Shift 1)

Options:

A. occurs only at unique point.

B. occurs only at two distinct points.
C. occurs at infinitely many points.
D. does not exist.

Answer: C

Solution:

v

"[Bto.10) r=6

Cio, 4)

/ D{(65,0)
X5 EGON “\\ —=X
K

xty=10

v Sx+3p= 15
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Feasible region lies on the origin side of  + y = 10, = 6 and non-origin side of 5z + 3y = 15
The corner points of feasible region are A(0,5) ana (0, 10), C(6,4), D(6,0), E(3,0)
ALA(0.5), Z = 0+5=5
At B(0,10),2=0+10=10
ALC(6.4).z=6+4=10
AtD(6,0),z=6+0=6
AtE(3,0),z=3+0=3
z has maximum value at B(0, 10) and C(6,4).

z has infinite solution on seg BC.

Question27

The maximum value of the objective function z = 4z + 6y subject to
3x+2y<12,z+y>4,z,y > 0is MHT CET 2024 (04 May Shift 2)

Options:
A.24
B. 46
C. 56
D. 36

Answer: D

Solution:

The corner points of feasible region are A(4, 0), B(0, 4), C(0, 6)

\ »
1 23 ‘\?
A% Y xty=4

At A(4,0), Z = 4(4) + 6(0) = 16
AtB(04), Z = 4(0) + 6(4) = 24
AtC(0,6),Z = 4(0) + 6(6) = 36
7 has maximum value at C(0, 6) which is 36.
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Question28

The shaded area in the figure below is the solution set for a certain linear programming

problem, then the linear constraints are given by
Y

[ 3

N

F 3

Y’ ,
MHT CET 2024 (03 May Shift 1)

Options:

y=>0

-

A, z>1,y<3,z—2y>2,6c+7y <42,z>0

Bzrz>ly<3,z—-2y>2,6x+79y>42,2>0,y>0

Cex<ly>3,z—2y<2,6x+7y<42,2>0,y=>0
Dz>1ly<3,z—2y<2,6c+7y<42,z >0,y >0
Answer: D
Solution:
.
S )
1+ -ﬁ_‘_-] = 2
| . - '.1‘:_”1._]
1 M
LY Y R
0 b TS ~
& ' ! b'}t*?"\:-\"‘l

from the given lines we can conclude: the feasible region falls '|r1:|
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r=1
y<3
r—2y<2
bz + Ty < 42
zz20y=0

Question29

The shaded region in the following figure is the solution set of the inequations

MHT CET 2024 (02 May Shift 2)
Options:
A.z+2y>50,2z+y<100,2z —y <0,z,y > 0
B.x+ 2y <50,2z+y <100,2z —y < 0,z,y >0
C.x+2y>50,2x+y>100,2z —y <0,z,y >0
D.z+2y<50,2x+y > 100,22 —y<0,z,y >0
Answer: A

Solution:

Take a test point (10, 40) which lies within the feasible region.
Since 10 + 2(40) = 90 > 50,
2(10) + 40 = 60 < 100,

2(10) — 40 = —20 < 0

z+2y>50,22+y<100,2z —y < 0,z,y = 0

Question30

The point, at which the maximum value of 10z 4 6y subject to the constraints x + y < 12,
2¢ +y < 20,z > 0,y > 0 occurs, is MHT CET 2024 (02 May Shift 1)

Options:

A. (10,0)
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B. (8,4)
C. (0,12)
D. (12,0)
Answer: B

Solution:

The feasible region lies on origin side of z + y = 12and 2z + y = 20 and it is in the first quadrant.

The corner point of the feasible region are O(0,0), B(10,0), C(8,4),D(0,12).
At O(0,0)z = 10(0) + 6(0) =0

At B(10.0)z = 10(10) + 6(0) = 100

AtC(8,4)z = 10(8) + 6(4) = 104

AtD(0,12)z = 10(0) + 6(12) = 72

Maximum value of z is 104 at it occurs at C(8,4).

Question31

The shaded region in the following figure represents the solution set for a certain linear

programming problem. Then linear constraints for this region are given by
v

4+
A
‘\?’:‘x
T
—
- o 1
|
MHT CET 2023 (14 May Shift 2)
Options:
A 2043y > 6,—x+ 2y > 2,3z + 6y < 18,

w—3y23,:1:20,y20
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20 +3y>6,—xz+2y<2,x—3y<3
’ z+2y>18,2 >0,y >0

B

204+ 3y <6,—x+2y > 2,3z + 6y <18

C

20 +3y > 6,3z + 6y <18,z —3y <3
' —z+2y<2,z>0,y>0

D

Answer: D

Solution:

Shaded region lies on origin side of 3z + 6y = 18,z — 3y = 3, —z + 2y = 2 and on non-origin side of
2z + 3y =06

. 2r+3y>6,3z+6y<18,z—3y<3,

Question32

The solution set of the inequalities 4z 4 3y < 60,y > 2z,x > 3,x,y > 0 is represented by

-+

0 lc‘ A X
region vz /e Tr=3 \4_1-+3_p-=5o

MHT CET 2023 (14 May Shift 1)

Options:

A. Ss region
B. S; region
C. S3 region
D. Sy region
Answer: A

Solution:

Take a test point (4, 10) that lies within the S5 region.
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Since 4(4) + 3(10) = 46 < 60,10 > 2(4) = 8,

4>3,4>0,10 >0

The solution set is represented by So region.

Question33

The shaded area in the given figure is a solution set for some system of inequations. The
maximum value of the function z = 10z + 25y subject to the linear constraints given by

the system is v
MHT CET 2023 (13 May Shift 2)

Options:
A. 80
B. 100
C.95

D. 105

Answer: C

Solution:

Maximum value of z 1s 95 .

Question34

Get More Learning Materials Here : &

@’g www.studentbro.in



If feasible region is as shown in the figure, then related inequalities are

MHT CET 2023 (13 May Shift 1)

Options:

A.
3x+4y > 12,4+ 7y <28,y < 1,2 > 0,
y=>0

B.
3x+4y > 124+ Ty <28,y > 1,z > 0,
y=>0

C.
3x+4y <124+ Ty <28,y <1,z > 0,
y=>0
S3x+4y <124z 4+ 7y > 28,y > 1,z > 0,
y=>0

D.
3x+4y <124+ Ty > 28,y > 1,z > 0,
y=>0

Answer: B

Solution:

Shaded region lies on origin side of 4= + 7y = 28 and above the line y = 1, and
on non-origin side of 3z + 4y = 12.

3r+4y > 12,4+ 7y <28,y >1,2 >0,y >0

Question35

The maximum value of z = 7z + 8y subject to the constraints
z+y<20,y>5z<10,z > 0,y > 0is MHT CET 2023 (12 May Shift 2)
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Options:
A. 150
B. 160
C. 110
D. 180

Answer: B

Solution:

{{\1(}_10)

A{&-S}I_ B(I0NS) s
. l il \A.\-+_1-—:n
M _

=1

v=5

Feasible region lies on the origin side of lines  + y = 20,z = 10 and on non-origin side of y = 5.
Corner points of the feasible region are A(0,5), B(10,5), C(10,10) and D(0, 20)

zat A(0,5) = 40

z at B(10,5) = 110

z at C(10,10) = 150

zat D(0,20) = 160

Maximum value of z is 160 .

Question36

For a feasible region OC'DBO given below, the maximum value of the objective function

¥
3 L

z=3x + 4y is Vl, s E” IR
MHT CET 2023 (12 May Shift 1)

Options:
A.70

B. 100
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C. 110
D. 130

Answer: C

Solution:

Corner points of the given feasible region are O(0, 0), C(10, 10),D(10, 20), B(0, 25)
z at C(10,10) = 70,

z at D(10,20) = 110,

z at B(0,25) = 100

The maximum value of Z is 110 .

Question37

The maximum value of z = 3z + 5y subject to the constraints 3z + 2y < 18,2z < 4,y < 6,
x,y > 0,is MHT CET 2023 (11 May Shift 2)

Options:
A. 27
B. 36
C. 42
D. 30

Answer: B

Solution:

BT
Vi

Objective functionz = 3z -i‘- 53:

The comer points of the feasible region are O(0, 0), A(4, 0), B(4, 3), C(2,6) and D(0, 6)

ZatA(4,0) =12

ZatB(4,3) =27

ZatC(2,6) =36

ZatD(0,6) =30

Maximum value of £ is 36.
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Question38

For the following shaded area, the linear constraints except z,y > 0 are

R

0 \ ~,
v 2oty =2 - 2r=8

Y’
MHT CET 2023 (11 May Shift 1)

Options:
A2x+y<2,z—y<l,z+2y <8
B2z4+y>2z—-—y<1l,z+4+2y<8
C2x+y>2,z—y>1l,z+2y <8
D2x+y>2,z—y>1l,z+2y>8
Answer: B

Solution:

Shaded region lies on non-origin side of 2z 4+ y = 2 and on origin side of the
linesr —y=1andz + 2y =8

2c+y>2,c—y<l,z+2y<8

Question39
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The graphical solution set for the system of inequations
z—2y<2,5z+ 2y > 10,4z + 5y < 20,z > 0,

y = 0is given by

Y ay
L] [
‘i'u_ w1l
I 4
i .,
o » " ) .
t P | B =
.-t 0 " —h N LY
' + . P
f ! ¥ - . 4
- -
* L
Fig, 1 Fip. 2
a%y Y
* b
vt v
e Iy
W \
T te
T - . e
It | e
- - ey ™ 1-'-'»4--'-'-"—'1-» l-_\
» P Y 4t
- -
v v
Fig. 3 Fig- 4

MHT CET 2023 (09 May Shift 2)
Options:
A. Fig.2
B. Fig.4
C. Fig.1
D. Fig.3

Answer: D

Solution:
Feasible region lies on origin side of x — 2y = 2, 4o 4+ 5y = 20 and on non-

4y + 51 € 20%

origin side of 5z 4 2y = 10, in 1** quadrant.
Fig.3

Question40
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If feasible region is as shown in the figure, then the related inequalities are
t

N
-
— .
5k
1
b

MHT CET 2023 (09 May Shift 1)

Options:
Adx+4y>12,y—x >0,y < 3,2,y >0
B.3x+4y<12,y—x <0,y > 3,z,y >0
Ci3x+4y<12,y—2>0,y<3,z,y>0
D.3z4+4y>12,y— 2 <0,y >3,z,y >0
Answer: A

Solution:

The shaded region lies:

on non-origin side of line 3z + 4y = 12ie 3z + 4y > 12,

on the side ofthe liney —x = 0, wherey > zie . y—x = 0,
on origin side of line y = 3

ie, y<3

and in first quadrant

ie.z>=0,y=0

Question41
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The shaded area in the figure below is the solution set for a Certain Linear Programming

.

\_

X

ON\3x+4y=18

problem. The linear constraints are given by
MHT CET 2022 (11 Aug Shift 1)

Options:

A3z +4y<18,2z+3y>3,zc—6y>3,—z+2y<2,x>0,y>0
B.3x+4y<18,2z+3y>3,z —6y<3,—z+2y<2,2>0,y>0
C3r+4y<18,2z+3y>3,z—6y>3,—x+2y>2,z>0,y>0
D.3x+4y<18,2z4+3y<3,z—-6y>3,—x+2y<2,z>0,y >0
Answer: B

Solution:

The shaded region is represented by
3x+4y < 18,2x+3y>3,x—6y<3,—x+2y<2,z>0,y>0

Question42

The feasible region represented by the inequations 2z + 3y < 18, z + 3310,z > 0,y > O is
MHT CET 2022 (10 Aug Shift 2)

Options:

A. a finite set.
B. unbounded.
C. bounded.

D. an empty set.

Answer: D

Solution:
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2z + 3y < 18,z +y > 10,2 > 0,y > OFeasible region is an empty set

Q\
(0.10) <
. <
(0.6) <
N
<
(9.0) ~10.0)
Question43

For the inequalities = + y < 3,2z 4 by > 10,z > 0,y > 0, which of the following points
lies in the feasible region? MHT CET 2022 (10 Aug Shift 1)

Options:
A.(2,2)
B. (4,2)
C.(1,2)
D. (2,1)
Answer: C

Solution:

~J(0. 3)
- N (5 4%
O 7 3/

3

—
\.

T

ENON

—__(5.0)
‘-‘-"'\-\_

(0.0) ( dp+51=10

=3

(1,2) lies in the feasible region

Question44

The function to be maximized is given by Z = 2z + y. The feasible region for this function

Z is the shaded region given below. The maximum value of Z is
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and occurs at the point

¥y

"
~
N

T — NN > ¢

MHT CET 2022 (08 Aug Shift 2)
Options:

A. 10, (5,0)

B. 12, (6,0)

C.9,(1.5,6)

D. 21,(0.5,0)

Answer: B

Solution:

Corner points are (0, 5), (5,0), (6,0), (0,7) and (2,6) Z = 2z + y is maximum
at (6,0)Zmax =2 x6+0=12

Question45
For the following shaded region, the linear constraints are
Y X=17
h hH
5x= 3y = 15\
< > =0
N7
x=2y =f6\
-._/{/: >
0
[
\ W

MHT CET 2022 (08 Aug Shift 1)
Options:
A x+2y<6,br+3y<15,z2<7,y<6,z,y >0

B.z+2y<6,52+3y>15,2 <7,y<6,z,y>0
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C.x+2y>6,5z+3y<15,2 <7,y< 6,2,y >0
D.x+2y>6,bx+3y>15,2<7,y<6,z,y >0
Answer: D
Solution:

The shaded region is represented by
x+2y>6,5z+3y>15,2<7,y<6,z,y>0

Question46

The maximum value of z = 50z + 15y subject to the constraints
z+y <60;5z 4+ vy < 100;z > 0;y > 0 is at the point MHT CET 2022 (07 Aug Shift 2)

Options:

A. 2650, (50, 10)
B. 1000, (20, 0)
C. 900, (0, 60)
D. 1250, (10, 50)
Answer: D
Solution:

¥

(0. 60)=(10. 50)

, (60.0)
X | \@200) T~
v

Zomae. 3t (10, 50)

Zmax. = 50 x 10+ 15 x 50
= 500 + 750
= 1250

Question47

The objective function of L.L.P defined over the convex set attains its optimum value at
MHT CET 2022 (07 Aug Shift 1)

Options:
A. all the corner points.

B. at least two of the corner points.
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C. none of the corner points.
D. at least one of the corner points.

Answer: D

Solution:

At least one of the corner point.

Question48

Maximum value of Z = bx + 2y, subjectto 2x —y > 2,2 + 2y < 8 and z,y > 0is MHT
CET 2022 (06 Aug Shift 2)

Options:
A. 28
B. 25.6
C. 40
D.17.6

Answer: C

Solution:

(1.0)
(0.-2) X+2y =8

Z =0T+ 2y
ZmaxL =5X8+2>’<0=4D

Question49

Cost function Z given by Z = 4x + 6y is to be minimized. The fessible region for this
function Z is the shaded region represented in the following figure. Then the minimum
value of Z is and occurs at the point
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<

80
75
60

40

20 \5e Aééz? ~
AN

0 20\{0 60 80

) MHT CET 2022
(06 Aug Shift 1)

Options:

A. 260, (20, 30)
B. 240, (0, 40)
C. 100, (25, 0)
D. 254, (14, 33)
Answer: D
Solution:

Here corner points are (80, 0), (0, 80) and (14, 33) Z is minimum at (14, 33) and
Zipin =4 x14+6 x 33 =254

Question50

The maximum value of the objective function z = 4x + 5y subject to constraints
2r +3y < 12,2z +y < 8andz > 0,y > 0is MHT CET 2022 (05 Aug Shift 2)

Options:
A.24
B.23
C.22
D. 21

Answer: C

Solution:
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z=4z + 5y
Zmax — 4% 3+5x2=22

Question51

The graphical solution set of the system of in equations

x+y<T0,x+2y < 100,2x +y < 120,x = 0,y = Oisgiven by

¥

x+2y=100
x+2y=100 1i+y:"i]
X+y=70 ' '
d 2x+y=120
x+y=120
Fig. 1 Fig.2

x+2y=100
x+y=T0
2%+y=120 2x+y=120
Fig. 3 Fig. 4

MHT CET 2022 {05 Aug Shift 1)

Options:
A. Fig.2
B. Fig.1
C.Fig4
D. Fig.3

Answer: D

Solution:
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x4y <70,x 4+ 2y < 100 and 2x + y < 120 all are satisfied by (0, 0)Hence,
we should take common side containing the origin which is represented by fig. 3

Question52

The region represented by the inequalities z > 6,y > 3,2z +y > 10, > 0,y > 0is MHT
CET 2021 (24 Sep Shift 2)

Options:

A. origin side of all the inequalities
B. unbounded

C. polygon

D. bounded

Answer: B

Solution:

Refer figureRequire area is shaded.Area is unbounded.
Y X=6

N 2
é
%
QN y -3
X
2x+y=10

Question53

The minimum value of the objective function z = 4x 4 6y subject to
x+ 2y > 80,3z +y > 75,z,y > 0is MHT CET 2021 (24 Sep Shift 1)

Options:
A.324
B. 250
C. 320

D. 254
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Answer: D

Solution:

s X + 2y =380

IX+y=75

Refer figure
Required area is shaded. Vertices of feasible region are A = (80,0); C = (0, 75) and point of
intersection of given linesis B = (14, 33)

We have to minimize objective functionz = 4x + 6y

Zay = 4(80) + 6(0) = 320
Z) = 4(14) + 6(33) = 254
Zcy = 4(0) + 6(75) = 450

Question54

The maximum value of the objective function z = 2x + 3y subject to the constraints
x+y<52x+y>4andx >0,y > 0is MHT CET 2021 (23 Sep Shift 2)

Options:
A. 15
B. 10
C.20
D. 25

Answer: A

Solution:

B\ \;g

Ix+v=4

v=3

Refer Figure
Required part is shaded. We have A = (0, 4);
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B =(2,0);C = (5,0)
D = (0,5)
We have to maximize function
Z =2x+4 3y
. zpa =2(0)+3(4) =12
Zp =2(2)+3(0) =4
Zc =2(5)+3(0) =10
Zp =2(0) +3(5) =15

Questions5

The common region of the solution of the inequations x + 2y > 4,2z —y < 6and z,y > 0
is MHT CET 2021 (23 Sep Shift 1)

Options:

A. bounded and origin side

B. unbounded and non-origin side
C. unbounded and origin side

D. bounded and non-origin side

Answer: B

Solution:

Refer figure

Question56
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The common region of the solution of the inequations x +y > 5,y <4,z > 2,2,y > 0 is
MHT CET 2021 (22 Sep Shift 2)

Options:

A. unbounded and non-origin side
B. unbounded and origin side

C. bounded and origin side

D. bounded and non-origin side

Answer: A

Solution:
Y x=2
\

Refer Figure

Required area is shaded.It is unbounded and non-origin side.

Questions7

The maximum value of z = 10z + 25y subjectto 0 < z < 3,0 <y < 3,z + y < 5 occurs
at the point. MHT CET 2021 (22 Sep Shift 1)

Options:
A. (3,2)
B. (2,3)
C. (4,3)
D. (5,4)
Answer: B

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



We're maximizing
z = 10z + 25y

subject to
0<ax<=<3, 0<y<3 =x=z+y=>s

These linear constraints form a polygon whose corner points (feasible vertices) are:

« (0,0)

= (3,0)

s (3,2)fromz=3,z24+y=>5
(

s (2, 3)fromy=3,c+y=>5
(

« (0,3)

For a linear objective, the max occurs at a vertex, so evaluate z at each:

e (0,0):2=0

J:z=10-3+25-0=30

e (3,2):2=10-3+25-2=230+50=80
Jiz=10-24+25-3=204+75=195
J:z2=10-0+25-3=175

Largest value is 95 at (2, 3), so the correct pointis|(2,3) |

Questions8

The objective function z = 4z + 5y subjective to 2x +y > 7;
2z + 3y < 15;y < 3,z > 0;y > 0 has minimum value at the point. MHT CET 2021 (21
Sep Shift 2)

Options:

A. on the line 2z + 3y = 15
B. on X-axis

C. on Y-axis

D. origin

Answer: B

Solution:
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We have lines 2x +y = 7,2z + 3y = 15,y = 3 Refer figure

2X+y = \
2x+3y =15

™

é__

O

The required region is shaded.We have A = (%,0) ,B = (12, 0) Point of

intersection of 2z +y = T7andy = 3is D = (2, 3)

1

Z(D) = 4(2) +5(3) =8+ 15=123

Hence minimum value occurs at point a which lies on X axis.

Questions9

The shaded figure given below is the solution set for the linear inequations. Choose the

correct option
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2X+3y=3—>
v

Y?

MHT CET 2021 (21 Sep Shift 1)

Options:
A.
3x+4y > 18z —6y < 3;2x+3y > 3;7x — 14 < 14;z >
0;y >0
B.
3x+4y<18x—6y<3;2x+3y < 3;—7x+14 > 14;x >
0;y >0
C.

3z +4y <18z —6y < 3;2x 4+ 3y > 3;—Tx + 14 < 14; 2 >
0;y >0

D.3x+4y > —18;x — 6y < 3;2x +3y < 3; - Tx+ 14 > 14;x > 0;y > 0
Answer: C

Solution:

For the shaded region, inequalities are as follows,
x>0,y>0,2c+ 3y > 3,x — 6y < 3,3z + 4y < 18, —7x + 14y < 14 Note:

—Te+14dy=14=Tx —14 = —-14and 0 > —14

Question60

The solution set for the system of linear inequations
x+y>1;7x4+9y <63;y < 5;x<6,x >0andy > 0is represented graphically in the
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figure. What is the correct option? MHT CET 2021 (20 Sep Shift 2)

Options:
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Answer: A

Solution:

Linesarex +y = 1,7x + 9y = 63,y = 5, x = 6The required area is shaded

Y X=6
» V=5
l » X
xty=1" 9x+9y=63
Question61

The shaded part of the given figure indicates the feasible region. Then the constraints are

YJ\ M

/Z(;__s) B(5.3)

M
v

X
Ay 7
W L

MHT CET 2021 (20 Sep Shift 1)

M
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Options:
Axy>0x—y>0x<5y<3
B.z,y>0z—y>0z2<5y>3
C.x,y >0;x+y>0;x>5y <3
D.z,y>0z—y>0z>5y<3
Answer: A

Solution:
Here equation of line OCisy =xie x —y = 0 and equation of line ABisx=5ie x—5=10
Equation of line BCisy=3ie vy—3=10

Hence constraints for the shaded region are z,y > 0,z — 5 < 0,z

~y=20,y-<0

Question62

If L. P. P. has optimum solutions at two consecutive corner points of feasible region, then
L. P. P. has MHT CET 2020 (20 Oct Shift 2)

Options:

A. infinite solutions
B. no solution

C. two solutions

D. unique solution

Answer: A

Solution:

This 1s by definition.

Question63

The minimum value of the objective function Z = 5z + 8y, subjecttoxz +y > 5
x<4,y<2,z>0,y>0occur at the point MHT CET 2020 (20 Oct Shift 1)

Options:

A. (5,0)
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B. (0, 5)
C. (4,2)
D. (4,1)
Answer: D

Solution:

Feasible area is shaded.

Vertices of the feasible region are A = (4,1), B= (4,2),C = (3,2)
S Z(A)=(5x4)+(8x1)=20+8=28
ZB)=(5x4)+(8x2)=20+16=236
ZC)=(B5=x3)+(8x2)=15+16=31

Minima is at (4,1)

Question64

The L. P. P. to maximize Z = x + y, subjectto z +y < 1,2z 4+ 2y > 6,z > 0,y > Ohas
MHT CET 2020 (19 Oct Shift 2)

Options:

A. no solution.

B. infinite solutions.
C. one solution.

D. two solutions.

Answer: A

Solution:

(A)Thus there is no common feasible area. Hence given L.P.P. has no solution.
y

N
-\

a+y=1

Question65
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If Z = 10z + 25y subjectto 0 <z < 3,0<y <3,z +y <5, >0,y > 0thenz
ismaximum at the point MHT CET 2020 (19 Oct Shift 1)

Options:
A. (2,4)
B. (1,6)
C.(2,3)
D. (4,3)
Answer: C

Solution:

Firstwe draw the lines AB, CD and EF whose equationarexz = 3,y = 3and = + y = 5 respectively.

Line | Equation | PointsontheX — axis | PointsontheY — azis | Sigr Region

AB X = A(3,0) < | originsideoflineAB
CcD y=23 - D < | originsideo flineCD
EF |x+y=5 E(5,0) F(0,5 < | originsideoflineEF

i

S £
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The feasible region is QAPQDO which is shaded in the graph.

The vertices of the feasible region are O(0,0), A(3,0),P, Q and D(0, 3).

P is the point of intersection of the linesz + y=5andz = 3 = P = (3,2)
( is the point of intersection of the linesz +y =5andy = 3 = Q = (2,3)
The values of the objective function Z = 10z + 25y at these vertices are
Zig) = 10(0) +25(0) =0+0=0

Z4) = 10(3) +25(0) =30 + 0 = 30

Zpy = 10(3) + 25(2) = 30 + 50 = 80

Zigy=10(2) +25(3) =20+ 75=195

Zip)=10(0) +25(3) =0+ 75 =175

.. Z has maximum value 95, whenz = 2and y = 3.

Question66

The maximum value of Z = 3z + 5y, subject to 3x + 2y < 18,2 < 4,y < 6z,y > 0 is
MHT CET 2020 (16 Oct Shift 2)

Options:
A. 30
B.27
C.36
D. 32

Answer: C

Solution:

Point of intersection of = 4 and 3z + 2y = 18 is Q@ = (4, 3) Point of intersection of y = 6 and
3x+2y =18 s P = (2,6) Point D = (4,0) and C = (0, 6) are as shown. The feasible region of th
given L.P.P is shaded portion CPQ D O. We have to maximize Z = 3z + 5y Now, Z at

C(0,6) = 3(0) + 5(6) = 30

ZatP(2,6) =3(2)+5(6)=236

ZatQ(4,3)=3(4)+5(3) =27

Z at D(4,0) = 3(4) +5(0) = 12

Z at0(0,0) = 3(0) +5(0) =0

Clearly the maximum value of Z is 36 at P(2, 6)
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Ix+ 2y=13

Question67

The minimum value of Z = 5z 4 8y subjecttoxz +y >5,0<z<4,y>2,2>0y >0is
MHT CET 2020 (16 Oct Shift 1)

Options:
A. 40
B. 36
C.31
D. 20

Answer: C

Solution:

Required area is shaded.
Co-ordinates of vertices are C' = (4, 1);
D= (4,2)and P =(3,2)
Z =5x+ 8y
Zicy=20+8=28
Zpy =20+ 16 = 36
Z(p) =15+ 16 =31

Minimum value will be 28

WY x =4
=}
o\ | y=2
C
0 Al BN X
xty=35
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Question68

The optimal solution of the L.P.P. Maximize : Z = 8z + 3 y subject to the constraints
r+y<3,4dx+y<6,r>0,y>0is MHT CET 2020 (15 Oct Shift 2)

Options:
Ax=0,y=3
B.z=0,y=0
Cz=3,y=0
Dz=1y=2
Answer: D
Solution:

Maximize Z = 8z + Jy st

r+y <3

dr+y <6
lz=0,y>0

Feasible corner points come from the axes intercepts and line intersections:
*  With axes:
*» One-axis (y = 0):fromder +y =6 =2 =15-(150)(@andxz+y =3 =z =3is
infeasible since 4 - 3 == 6).
*  Ony-axis (.c = (]): ff], 3) (since )+ 3 < 3 and 3 < 6).
= Origin: (0, 0).

+ Intersection of the two lines:

r+y=3
FTYTY L33 2=1y=2
dr+y=106

Evaluate Z:

(0,0) =0
(1.5,0) — 12
(0,3) =9
(1,2) = 8(1) +3(2) = 14

So the optimal sclution is with maximum Z = 14,

Question69

The minimum value for the LPP Z = 6z + 2y, subjectto 2z +y > 16,z > 6,y > 1is
MHT CET 2020 (15 Oct Shift 1)

Options:
A. 44

B. 47
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C.24
D. 34

Answer: A

Solution:
Here A(8,0),B(0,16)lieon2x +y = 16 Wheny =1,z = % ie E (1—25, 1)
Whenz =6,y=4 ie F(6,4)

Z(E)—ﬁx +2x1=47

Z(F)=6x6+2x4—36+8—44

Question70

The maximum value of Z = 10z + 25y subjectto 0 < x < 3,0 <y < 3,
r+y<5ax>0,y>0is MHT CET 2020 (14 Oct Shift 2)

Options:
A. 110
B. 100
C. 120
D. 95

Answer: D

Solution:

Maximize £ = 10x + 25y with

0<ae<3 0<y<3, x+y <5
Feasible corner points (from the box ) << =,y < Jcutby © + y = 5)

s (0,0)=Z=0

« (3,0)=Z =30

e (3,2)(fromx =3, y=5—a)=Z=10-3+25-2=280
s (2,3)(fromy=3, 2=5—1y=Z=10-2+25-3=95
» (0,3)=Z=175

Maximum is Z = 95 at (&, y) = (2,3).
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Question71

The maximum value of Z = 3z + 5y, subjectto x + 4y < 24,y < 4,2 > 0,y > Ois MHT
CET 2020 (14 Oct Shift 1)

Options:
A. 20

B. 120
C.72

D. 44

Answer: C

Solution:

Maximize Z — 3x + 5y with
e+dy <24, y<4, x>=0,y=0.

Corner points of the feasible region:

« (0,0)=Z=0

o (24,0)ffromy =0)= Z =3-24 =72

o (0,4)=Z =20

* (8,4) (intersectionof 2 + 4y = 2dandy = 4) = Z =3.8+5-4 =44

Maximum is at (z,y) = (24,0).

Question72
~
v=8
.
. . . . ¢ \\a S
For the following shaded region the linear constraints are rp= Seew=20 - MHT

CET 2020 (13 Oct Shift 2)

Options:

Adz+9y<90,z+y>4, y=>8 =z,y>0
B.5x+9%>90,z+y<4, y<8 z,y>0
C.hz+9y>90,z+y>4, y=>8, z,y=>0
D.524+9y <90, z+y>4, y<8 =z,y>0

Answer: D

Solution:
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Solution of 5z + 9y < 90 is origin side, solution of  + y > 4 is non-origin side
and solution of y < 8 is origin side

Question73

The L.P.P. to maximize z = = + y, subjectto z +y < 30,z < 15,y < 20,z +y > 15,
x,y > 0 has MHT CET 2020 (13 Oct Shift 1)

Options:

A. no solution.

B. a unique solution.

C. infinite solutions.

D. unbounded solutions.

Answer: C

Solution:

Reason: The objective is z — & + . With constraints
I <ex4+y<30, 0<ax<15, 0<y <20,
the maximum possible sum is & + y = 30.
Points with & + o = 30 that also satisfy & << 15 and y << 20 form a whole line segment:
y=30—=z, 10<az <15 (500 <y =< 20).

Every point on that segment attains z = 30. Hence there are infinitely many optimal solutions.

Question74

The feasible region of L. P. P.Maximize z = 70x + 50y subject to
8z + 5y < 60,4z + 5y < 40 and z > 0,y > Ois MHT CET 2020 (12 Oct Shift 2)

Options:

A. a triangle

B. a square

C. a pentagon

D. a quadrilateral

Answer: D

Solution:
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Line PointonX — azxis

PointonY — azxis

8z + 5y =60 | A(7.5,0)

B(0,12)

4z + 5y = 40 | C(10,0)

D(0,8)

Feasible region is shaded.
Point of intersection B = (5, 4)
Also A = (7.5,0)and D = (0, 8)

So OAED is a quadrilateral.

4x + 5y =40

Question75

IfZ ="7x 4 y subjecttobr +y > 5,z +y > 3,z > 0,y > 0, then minimumvalue of Z is
MHT CET 2020 (12 Oct Shift 1)

Options:
A2
B.5
C.6
D.3

Answer: B

Solution:

Feasible area is shaded.
Point of intersection of given lines is P

Co-ordinates of points are as follows :

272

=(3%)

C=(3,0;P= (1 5) and B = (0,5)

Wehave Z=Tz+vy
Zipy=21+0=21

Zp=0+5=5

kol =1

5
Zipy=5+3=6

Thus minimum value is 5.
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X+y=3
Sx+y=25

Question76

The constraints —z; + x5 < 1, —x; + 329 < 9, 21, 9 >, 0 defines on MHT CET 2011
Options:

A. bounded feasible space

B. unbounded feasible space

C. both bounded and unbounded feasible space

D. None of the above

Answer: B

Solution:

Ll

-x1+3x;=9 Unbounded area

- X

:

Xyt Xy =1

So, constraints defines unbounded feasiblespace.

Question77

A diet of a sick person must contain atleast 4000 unit of vitamins, 50 unit of proteins and
1400 calories. Two foods A and B are available at cost of 34 and X3 per unit respectively.
If one unit of A contains 200 unit of vitamins, 1 unit of protein and 40 calories, while one
unit of food B contains 100 unit of vitamins, 2 unit of protein and 40 calories. Formulate
the problem, so that the diet be cheapest. MHT CET 2011

Options:

A.
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200z + 100y > 4000,z + 2y > 50
40z + 40y > 1400,z > Oand y > 0
O.Fz=4r+ 3y

B.

400z + 200y > 100,z + 2y > 50

40z + 40y = 1400,z > 0and y = 0
O Fz=4r+ 3y

C.
100z + 200y > 4000,z + 2y > 50,
40z + 40y > 1400,z = 0and y = 0

0. Fz=4z + 3y

D. None of the above

Answer: A
Solution:
Availabil
Nutrients Vitamins Proteins Colories ]
. . . ity (per
Food (unit) (unit) (unit) .
unit)
A 200 1 40 4 pes
B 100 40 3 pes
Requirement 4000 50 1400

Let z be the profit function and x and y denote the productivity of food A and B

respectively. Then

200z + 100y > 4000
x 4 2y > 50
40z + 40 > 1400
OFz=4z+3y, =>0andy>0

Question78

Simplify the Boolean function (z - y) + [(z +%') - y) MHT CET 2010
Options:

A.0

B.1
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Czxz+y
D. zy

Answer: B

Solution:

(z-y)+[(=+y)-

=(z-y)+ [z +y) +¥] [ (a-b) =d +7]
=(@-y) + [ () +v] o (a+b) =d -]
= (z-9) +[z' -y +y] (@) =q]
—z-y+y +2-y [sa+b=0b+a
=z-y+ (v +2') - (v + y) [ by distributive law |

=z-y+(y +2)-1 [-a+ad =1]
:x.y_|_$/_|_y/

—z-y+(z-y) [oa + bV = (a-b)]
=1 [ra+d =1]

Question79

Dual of (z + y) (¢’ - 1) is MHT CET 2010
Options:

A (z-y)+ (2 +1)

B. (z-y) (@ +1)

C.(zx-y)+(z+1)

D. None of these

Answer: A

Solution:
Dual of (x + y) - (' - 1) is obtained by replacing

+by - and - by + ie dualis (m-y)+(m’+1) :

Question80
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The maximum value of the objective function Z = 3z + 2y for linear constraints
z+y<T72zx+3y <16,z > 0,y > 0is MHT CET 2010

Options:
A. 16
B. 21
C.25
D. 28

Answer: B

Solution:

The feasible region is OABCO.

(0. 73
~4)
16
0. 3,
B(S. 2)
_ (8.0
X ol (0. 0) C *
7.0y é"’i
N
“x T
¥ .
At0(0,0),Z = 0

AtA(l],l—‘f)?Z:%

AtB(5,2),Z=15+4=19
AtC(7,0), Z = 21

..Maximum value of Zis21.

Question81

The maximum value of z = 9z + 13y subject to 2z + 3y < 18,2z + y < 10,z > 0,y > O is
MHT CET 2009

Options:
A. 130
B. 81
C.79
D. 99

Answer: C

Solution:
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The feasible region is OABC.

~

(0.6 B(3, 4)

0
0.0)[ (5,0)A\
2x+y =10

—

2x+ 3y =18

At A(5,0),z =45
At B(3,4),z=27+52="79

At C(0,6),z=T8

.Maximum value of zis 79.

Question82

The region represented by the inequation system z,y > 0,y < 6,z +y < 3,is MHT CET
2008

Options:

A. unbounded in first quadrant

B. unbounded in first and second quadrants
C. bounded in first quadrant

D. None of the above

Answer: C
Solution:

¥y

f y=6

(0.3)
X+y=3
X
O 3.0y \

The given region is bounded in first quadrant.

Question83

For the LPP Min 2z = 21 + x2 such that inequalities 521 + 10z2 > 0,21 + 22 < 1,22 < 4
and L1, T2 Z 0 MHT CET 2008

Options:

A. There is a bounded solution
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B. There is no solution
C. There are infinite solutions
D. None of the above

Answer: A

Solution:

B (0, 1)

A(1,0)
=X

5x, +10x,=0

It is clear from the graph that it is bounded solution.

Question84

A wholesale merchant wants to start the business of cereal with Rs 24000 . Wheat is Rs
400 per quintal and rice is Rs 600 per quintal. He has capacity to store 200 quintal cereal.
He earns the profit Rs 25 per quintal on wheat and Rs 40 per quintal on rice. If he stores
x quintal rice and y quintal wheat, then for maximum profit the objective function is
MHT CET 2008

Options:
A. 25z + 40y
B. 40x + 25y

C. 400z + 600y
400 600

Answer: B

Solution:

For maximum profit z = 40z + 25y

Question85

The constraints —xz; + x2 < 1, —x1 + 322 < 9; 21, 2 > 0 defines on MHT CET 2007
Options:

A. bounded feasible space
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B. unbounded feasible space
C. both bounded and unbounded feasible space
D. None of the above

Answer: B

Solution:

Given constraints are —x1 + x2 < 1, —x1 + 3z2 < 9 and x1, 2 > 0.1t is clear
from the figure that feasible space (shaded portion) is unbounded.

Question86

Which of the terms is not used in a linear programming problem? MHT CET 2007
Options:

A. Optimal solution

B. Feasible solution

C. Concave region

D. Objective function

Answer: C

Solution:

Concave region term is not used in a linear programming problem.
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