CBSE Class 12 Mathematics
Sample Paper 01 (2020-21)

Solution

Part - A Section - 1
1. Since, union operation u carries each pair (A, B) in P X P to a unique element AUBin P,

U is binary operation on P. Similarly,the intersection operation N carries each pair (A, B)
in PXP to a unique element AN B in P, N is a binary operation on P.

OR

f:{1,2,3,4) — {10} given by
f{(1, 10), (2, 10), (3, 10), (4, 10)}
clearly f is many-one function
=> fis not bijective

=r fis not invertible

2. Definition: A relation R from a set A to a set B is called a function if each element of A has
a unique image B.

It is denoted by the symbol f: A—B which reads ‘f’ is a function from A to B ‘f maps A to
B.

Let f: A — B, then the set A is known as the domain of f & the set B is known as codomain
of f.

The set of images of all the elements of A is known as the range of f.

Thus, Domain of f = {a|a € A(a,f(a)) € I)

Rangeoff={fla) | a€ A fla)EB}

Example: The domain of y = sin x is all values of x i.e. R, since there are no restrictions on
the values for x.

The range of y is between -1 and 1. We could writethisas -1 <y < 1.
OR

Given that R = {(x. y) : x and y live in the same locality}
Clearly, (x,x) € R as x and x live in the same locality.
=> Ris reflexive.




Now, if (x, y) € R, then x and y live in the same locality.
= y and x live in the same locality.

= (yx)€R

= R is symmetric.

Further, let (x, y), (y,2) € R

= x and y live in the same locality and y and z live in the same locality.
= X and z live in the same locality

= x,2)ER

=> Ris transitive.
Therefore, R is reflexive, symmetric and transitive.
. Letf1(25) =x ...(1)

Then, we have,

fix) =25

= x2=25

=x2-25=0

= (xX-5)x+5)=0

= X = +5 = £1(25) = {-5, 5}
We have to find C,

leen A+ B C= 0

2
—7 3 -C=0
3

5 2

=4 5 |+|-7 3

L1 -6] Le 4
3 5
C=|-3 8
L7 -2

. Clearly, the element in the 1st row and 2nd column is -2.
So, we write a3 =-2.

Similarly wecanfind,a;=3;a12=-2;a13=5/a;=6;a3=9and a3 =1

OR




We have to find 3A, i,e;
- |

6. Here,

3-6 3-(-1) 3-7

3-5 3.4 3-(-2)]_

-3 21]

In the LHS the first matrix is of order 2x2 and the second one is of order 2x1 which will

result in the matrix of order 2x1.

ras g

=2n+4=28
=2n=4
=>n=2

_ (t.m:‘;l:)3
1. 1= [—F—5—dz
Puttanlx =t
= dz = dt
:f%dt

=T+c

_(tan' 2)*
4

+C

_ F 9
i=f (=4-==+1]d3

Pumng x = tand 2x dx = dt, we get

f (t’—t-l»—l)

i
{t—;)’+(‘; >




10.
11

12.

13.

3()f = ¥

_ 16
e 16
c= —

9
The given differential equation can be rewritten as,

= ,, ——dy = (1+x)dx
lmegrating on both sides

l+y

= tan™ y=z+ =

T+c
OR

2
It is given that equation is g + 5.1:(%) — 6y =logz
dt, dy 2
= —— +53(E) - 6y—logz=0

We can see that the highest order derivative present in the differential is
Thus, its order is two.

d’u

The highest power raised to —— d" is 1.

Therefore, its degree is one.

5 Seconds is a time period, it has only magnitude i.e; 5 and has no direction, So it is Scalar.
We have to find a vector in the direction of vector 27 — 33 + 6k which has magnitude 21
units.

Letd = 2i — 3+ 6k

Then, [ = /(2)7+ (=3)Z + (6)?

= 4+ 9+ 36 = /49 = 7 units

Now unit vector in the direction of the given vectors @ is given as

a= Ii 1(2i -3 +6k)

Now, the vector of magnitude equal to 21 units and in the direction of @ is given by
216 =21 (3i- 33+ $k) = 6i - 9j+ 18k
Coinitial vectors are vectors originated from same point.

— —
Coinitial vectors are T:} Yy and z
We know that the direction ratios of a vector normal to a plane are proportional to the




14.

15.

16.

coefficients of x, y, and z respectively in the cartesian equation of a plane. Therefore,
direction ratios of a vector 7 normal to the given plane are proportional to 2, - 1, 2 and so

fi = 2i — j + 2k. Therefore, a unit vector normal to the plane is given by
n _ 2|—J+2k _ _

According to the question, equation of line is

Here, Direction ratios of the line are (-2, 6, -3).

.. Direction cosines of the line are
-2 8
VD +e (=37 (- 2)’+o’+( 3)3
-3 -2 6 -3
i.e. and —
Jeohesayp VB VAT VB
Thus, Direction cosines of line are(— 2 8 _ E)

7T T
Let M = Mathematics , C = Computer Science
By given data,
PM)= 3 andPMNO)= 1
Required probability is given by,

P(5) - 20 L -

Let p denote the probability of getting an odd number in a single throw of the die
Then,
1

p=%=%andq=1—p=l-§~_—%
Let X denote the number of successes in 6 trials. Then, X is a binomial variate with
parametern =6 andp = 1/2
We know that, The probability of r successes in 6 trials is given by
P(X=r)=%C,(1/2)57(1/2)". wherer=01,2,..6
or, P(X = r) =% C,(1/2)%, wherer=0,1,2,...6 ...(0)
Pmbahﬂity of atleast one success= P(X > 1) =1 - P(X = 0)
=1-98 Co( )° (Using ()]
14
- ﬁ
Section - I




17. i (a) 4(x?- 24x%+144x)
ii. (a) Local maxima atx = ¢,

iii. (c)4cm
iv. (b)1024 cm®
v. (b)0
18. We have, A;: Ap: A3=4:4:2
P(A) = w,P(Az] = 1p and P(A43) =
Where Ay, Aj and A, denote the three types of flower seeds.

Let E be the event that seed germinates and E Dbe the event that a seed does not
germinate.

P(%) = l‘L":],P( z) =5 andP(Aa) = 2 And

P(E)=5%.P(£)= 8 mpr(E)-8
L ©.. P(E) = P(4)- P( £) + P(4)P(£) + P(45)-P( £)
= 35

4 .45 4
00 10
_1%:)"‘1% %' _‘1 =0.49
E)\ _ Ej 35
il m)P(I) = I-P(I 1- = 00 [as given above]
P(A;)-P
iii. d)P (%) = P(A,)- p( E )+P(An)+£(£))+ﬂd )p(_z)
4 40 M 160 A Ay
— 0 10 _ 600
Rt e e
— o _ 16
Sie 51
1000 _
P(A,)-P( £
iv. {h)P(é) = _ (‘E) -
E/ payp(E)+pianyer( Z)+panp(£)
45 28
_ 10100 = 1000
- = 80 _ 1%
e B
— o0 _ 22
~  BlO 51

E\ _ E\ _ _ 55
v 0P(F)-1-P(£)=1- %=
Part - B Section - 111




19. We know that

1+tsinz = cos? 5 4 sin® S + 2sin Z 0032 (003 :l:sm-z)2

cot- { 14sinz++/1-sinz
v 14smz- /1~ nnz}

L Vs +m,)’+J(m§—ﬂ;)’}
Y (coo 5 in -/ (con  —sn

e l{lm- g o oo §

o ) [V =l
_ cop-1 Lo irsn i) (oo i~ ) [F0<Z<Z:cosk

=cot™cot 7) =3 [0< 3<%
20. Let A = 5 4 B= 1 -2

1 1 1 3

= AX =8B

Or,X=A"1B

|A]l =1

Now Cofactors of A are

C11=1Cpp=-1

CZ1=—4C22=5

= adjA= [Cu Cu]T
02]_ 02%

(adj A) = 1 -1
—4 b5

] [—11 _54]

Now.A"=ﬁa.de

OR

L]




21
=12
3
Substituting the value of x in equation (1), we get
3x2-4y=10
=2-4y=10
=2-4y=-8
=2y=-2

ST = % andy=-2.

21. z = a(cosf + 6.sin )
% = a[-sin@ + 0.cosf + sinb.1]
% = af.cosf ...(0)
y = a(sinf — 0. cosf)
2 — a.[cos — (—Osin0 + cosf.1)]
= a[cos@ + 6.8in 6 — cos b
= af.sin@ ...(i)
2 = st o

22. Slope of tangent to the given curve at (x, y) is

2 =1(z-3)7 x4= 2y
Given that slope, % =%

SO, —pieey = 2

v/ . Sl

or4x-3=9

orx=3

Nowy=+4x -3 —1.Sowhenx=3,y= 1/4i3i-3— 1=2
Therefore, the required point is (3, 2).
23. Letl= fzlog (1 + z) dx. Then, we have




24.

1= log(x+1)—-f

z?
X Sdz

z+1
= I-——‘;:log(x IJ%J'i —’zloghul)
2 1 -1
= I=Elog(x+13-§f=+l +mdz
= I=5logix+1-3{fx-1+ 25)dx)
= [I= ’:log(x+1) l(',i-1;+log|x+l|}+(.‘

),
Put log tan % =t

= sec? = x

1 =
id.-:-dt

wlw U|uul.

5|8 E

= — %

OR

; X ydz =dt

Area of the shaded region is given by= f‘

4
- 32_
_[,,/ =)

[Sf

P —
f l+l

Y|

dz




25.

26.

27.

= [@rre- 4]

= |8- %]

=[8 - 4] = 4 sq.units

The given differential equation is:

% +py = Q (where p = sec x and Q = tan x)

Now, LF. = efPdt — gfseczdz _ gloglsecx« tanx) _ so0 y 4 tan x

The general solution of the given differential equation is given by the relation,

y(LF) = [(Q x LF.)dx +C

= y(sec x + tan x) = f'tan x (sec x + tan x)dx + C

= y(secx +1anx) = fsec x tan xdx + [ tan?xdx + C
=> y(secx + than x) = sec x + [(sec? x - 1)dx + C

= yl(secx+tanx)=secx+tanx-x+C.
Given:

3 -6 2| )
= (6+36)i — (4 18)j + (-12 - 9)k
= 421 + 145 — 21k
= [ax b = |/42? + 14 + (-21%)
= /2401

=49

Required vector = 49 x { -j':xf }
. ) ) |ax b
_ 49")( mtﬁ_mf
= 427 + 145 - 21k
yt+d z—6

Given: The Cartesian equation of the line is ’;5 = -

7 2

>z-5=3\y+4="T\z—6=2\
2=0+3A\y=—-4+T\2=6+2)
General equation for the required line is ¥ = xi + yj + 2k

A (say)




28.

Putting the values of X, y, z in this equation,
F=(5+3\)i+(—4+ 7)) j+(6+2\) k= >5i +3X)— 47+ TAj + 6k + 2)k
= 7= (51— 4j+6k) + A (31 + 75+ 2k) [since 7 = G + 23]
A die has 6 faces and its sample space S = {1, 2, 3, 4, 5, 6}
The total number of outcomes = 6
Let P(A) be the probability of getting an even number
The sample space of A = {2, 4, 6}
P(A) = % = %
Let P(B) be the probability of getting a number whose value is greater than 2
The sample space of B = {3, 4, 5, 6}
.. (AN B) = {4,6}
s PAanNp=2=1
The probability of getting a number greater than 2 given that the outcome is even is given
by: P(B/A)
P(ANB)

- TRA)
1/3
1/2
_2
3
This is the required probability

OR

Two die having 6 faces each when tossed simultaneously will have a total outcome of 6% =
36

Let P(A) be the probability of getting a sum equal to 5

Let P(B) be the probability of getting 2 different numbers

Probability of getting 2 different numbers

= 1 - probability of getting same numbers

- 1
5

;hm=%

Let P(A N B) be the probability of getting a sum = 5 and two different numbers at the
same time

The sample space of (A N B) = {(1,4), (2,3), (3,2), (4,1)}




29.

30.

P(B)
19
= 7%
= 2
— 15
Section - IV
24l ifnisodd

f:N — N be defined by f(n) =
5, if nis even

a fu)—ﬂ =1andf2)= 2 =1

The elements 1,2, belonging to domain of f have the same image 1 in its co-domain.
So, fis not one-one, therefore, f is not injective.

b. Every number of co-domain has pre-image in its domain e.g.. 1 has two pre-images 1
and 2.

So, f is onto, therefore, f is not bijective.

Let,y = sin l{-%}

Put x = sinf
Y= sin'l sin 64V 1—sin? 9
V32
. —1 sin0+msﬂ)
= Uy= ——
Yy =sin 72

= y = sin~! smﬂ( )-I-cosa(
=:-y=sin"1{sin0coa4 + cosfsin
= y =sin"!{sin(6 + 3
Here,-1<x<1

)}

hldhl"‘
[——

=-1<sinf <1
n w
=>—5<9<5

>(-3+7)<(G+o< ¥
>-1<(F+0)<¥

So, from (i)

y=0+7% [sincesml(sma]—a,lt'ae[ 73]
=>y=sm 3+i

Differentiating it with respect to x,




31.

dy 1
= =—+0
dz Vi-22
Ay _
tdr T3
sinz .
Given;f(x):{T’ fz<0
2z+3, z20
When x <0, then
flz) =55

We know that sin x, as well as the identity function x, are everywhere continuous.
So, the quotient function ”:’ is continuous ateachx <0
When x > 0, then
f(x) = 2x + 3, which is a polynomial function
Therefore, f(x) is continuous at each x > 0
Now, Let us consider the pointx =0
We have
(LHL atx=0) = lim f(z) = lim£(0 — h) = lim f(—h)
. H.u -m(-h)h - . lin{h)h_m
= Jm () = fim (=572 = pim (5 =1
(RHLatx=0)== lim f(z) = lim f(0+ h) = lim f(k) = lim(2h + 3) =3
- lim f(z) # lim f(z)
Thus, f(x) is discontinuous atx =0
Hence, the only point of discontinuity for f(x) isx =0

OR

We have, y = (tan x)*®' * + (cot x)'@" *
y = elos(tanz)™" | plog(cotz)™"*

=>y= ecotx logtanx elan x log{cot x)

Differentiating with respect to x using chain rule and product rule,
g _ ;;(ecot:hgtm:) + {E(etmzlogcotz)

— eootzlogtanz d (mt.:lngtl.nz) +eunzlogmt:£(unzlogmt:)
= elog(tan)™* cotza'i-(logtanz) + logtanz %(cotz)

+elog(cot z) tanz tmz%(logcotz) - logcotz‘—&(tanz)




32.

= (tanz)*** [cot.z X (s) d:(ta.nz) +logtanz (—coaec’z)]
+(cotz)ta# [tanz x (i) dx(cotz) + logcot z (seczz)]
= (tanz)™t? [(""m,“z ) (sec?z) —-coaec’zlogtanm]

+(cot z)tan= ( ;":;2) (—cosec?z) + sec? zlogcot ::]

= (tan x)°° *[cosec?x - cosec?x log tan x] + (cot X) tan x [sec?x log cot x - sec?x]

= (tan x) cot X cosec2x[1 - log tan x] + (cot x) tan x sec?x[log cot x'!]
The differentiation of the given function y is as above.

f(x) = (x - 13(x - 2)?

Therefore, on differentiating both sides w.r.t. X, we get,
r0=x-1° & (z-2)2+(z-2)% L(z-1)°

= (%) = (x- D3.2(x- 2) + (x - 2)% - 3(x -1)

= (x- 12 (x-2)[2(x - 1) + 3(x - 2)]

= (x- 1)%(x-2X2x-2 + 3x-6)

= £(X) = (x -1)%(x - 2)(5x - 8)
Now, put f(x) = 0
= (x-1)4x-2)(5x-8)= 0
Either (x-1)*=0orx-2=00r5x-8=0

xz=1, :,2
Now. we find intervals and check in which interval f(x) is strictly increasing and strictly
decreasing.

Interval r(x) = (x - 1)%(x - 2)(5x - 8)  Signoff(x)
x<1 ()0 sve

1ex<® | (430 e

%_; x<2 T (+)E—)(+_} - -ve
x>2 | (X)) +ve

So, the given function f(x) is increasing on the intervals (—oo, 1) (1, % ) and (2, 00) and
decreasing on (%,2) :




32
' (=*+1)
33. To ﬁnd.f—(#+z,+l)l 1
. — -1z
Formula Used: [ —-—dz = Ztan™'2 +C

On dividing by x? in the numerator and denominator of the given equation,

Differentiating write Xx,
= 1
dy=(1+1)de
substituiting in the original equation,

dy
= f1"+{‘/""3’ .
Substituting fory =z — %

B PR
= —-tan (ﬁ)+0

W
= Jytan”(T37) +¢

Therefore, we have the value of given integral as.

(I’-l"l) _ _ zi-1
J (=4+=2+1}d‘r_ 715“"" 1(75) +C

34. To find area bounded by
y2=2x+1...(1)
and x-y=1..(ii)
Equation (i) is a parabola with vertex (-% ,0) and passes through (0, 1) (0, -1).
Equation (ii) is a line passing through (1, 0) and (0, -1), points of intersection of parabola
and line are (3, 2) and (0, -1).
A rough sketch of the curve is given as:-




L ]

Shaded region represents the required area. It is sliced in rectangles of area (x; - x;) Ay.

It slides fromy=-1toy =3, s0
Required area of the shaded region =Area of the Region ABCDA

_fa1(3l zg)dy
—f_ﬁ (l+y——)dy
= f (2+2y—y? +1)d

%f (3+2y- v’)dy
=%:3y+y’——_1
=%.(9+9—9)-(-3+1+§)]
=;}_9+§]

_ 3

6

Required area = 139 sq. units
OR

To find area enclosed by
3x% + 5y = 32




3x%=-5 (y— %) (D)

And

y=|z-2|

N _{—(z—2).if:c—2<1
V= (z-2),ifz—-2>1

>g= {2—2, ifz <2 ()

z-2, fz>2
Equation (i) represents a downward parabola with vertex (0, -"-'53 ) and equation (ii)
represents lines.

A rough sketch of curves is given as:-

Thus the Required area of the Region = Area of Region ABECDA
A = Region ABEA + Region AECDA
3 2
=J; -w)dz+ [, (1 —p)dz
= [ (%% -z +2)de+ 2, (52 ~2+2)de

b

— fza (32—395—5“10) dz + fz (32—32’5—101-53) dr

=5 (42 - 322 - 52) dz+ [7, (22 - 32 + 52) da

A= %[(42::—:3— —5;—1):+(22m—z3+%):]

=1 (126-27— %) —(34—3-10)}+{(44-s+10)- (—44 + 8 + 10)}
= 1[{*3® - 66} + {46 + 26)]

_1[2

‘;‘%;_’fim

35. (x-y)g =x+3y




36.

dz 3—3'

dy 1432
* &=

dy v
=z =1(3)

= the given differential equation is a homogenous equation.
The solution of the given differential equation is:
Putx = vy

dv 1+3v — 143v—v+v? _ 142v+v?
= Xk v 'v= 1-v =

Integrating both the sides we get:
1-v _ fdx

* =5 +e

=>f1+2v+ dv=—-[T+c¢

In|1+2v+¢?
= —|—2+—'=-ln|x1 +Inc
Resubstituting the value of y = vx we get
hi1+2;+ I
= 3 =-In|x| +Inc
22
log |x =
= log |x+y| +
Section -V
3
Clearly, |A|= 7 =15-14 =135 0. So, A is invertible

Let A;; be the cofactor of element ajj in A = [a]. Then,

A =(D1T5=5 A= (127=-7, A = (12*' 2= -2 and Ay = (-1)2*23 = 3

s (22

A
Hence, A Al A] adjA-= _7 3
6 7
We have, B =
e have [8 g]

6 7
B| = =54-56=-2#£0
B \8 9| 4




So, B s invertible
Let Bj; be the cofactors of bjj in B = [by;]. Then,

Bi1=(1)!1"19=9By, =(-1)1"28=8,Byy = (-1)>*1 7= -7 and By, = (-1)2*2 6 = 6

ad.iB=[B“ Bu]T=[ 9 —s]“"z[ 9 -7
Bz B _ -7 6 -8 6
1. 1L 9 -7
Hence, B iB] a.cl]B——zb_8 6
We know that adj AB = adj B. adj A.
: 9 -7 5 -2 —39
AB =
wiaz=| ¢ ][ ol
We also know that |AB| = |A| |B|

S |AB|=1x -2=2#0
So, AB is invertible

_ 94 -39 94 -39
Hence, (AB)! = dj (AB) = L. =_1
TaB] 2 (AB) = 2 [—sz 34] 2[—92 34]““"
5
7

Also.n-la-1=—l[ ? _7][
2| -8 6| -

From (i) and (ii), we get

(AB)-I = B-'I A-l
OR
Wehave.A=[5 s ]
-1 -2
5 3 15 9
3A = =
3[—1 -2 -3 —-6]
1 0 70
And?f—?[o 1= 1o 7]
,',A2—3A-'TI=[22 9 B 15 9]_' 70
-3 1 -3 -6 07

-34+3-0 1+6-7] |0 0
=0 Hence proved.

Since, AZ-3A-71=0
= A1(AY-3A-711=A10

_[22-15-7 9-9-0] [o n]




37.

= ATA.A-3A7A-7A1=0"A0=0)
= 1A-31-7A1=0[A1A=]]

= A-31-7a1=0[. A=A}

= -7A1=-A+3]

_ [—5 -3 " [3 D‘ _ [—2 —3]
1 2 0 3 1 5
gt o2 -3‘

o 711 5

We know that the plane passing through (x4, 4, Z4) is given by
a(x-xq)+b(y-yy))+c(z-24)=0...(1)

Required plane is passing through (0, 7, -7), so
ax-0)+bly-7)+c(z+7)=0
ax+b(y-7)+c(z+7) =0 ..(3ii)

Plane (ii) also contains line ’jsl =¥
a-1)+b(3-7)+c(-2+7)=0

-a-4b + 5¢=0...(iii)

Also, plane (ii) will be parallel to line, so, aja; + byb; + ¢1c2 =0
@E3)+md@2)+()M=0

-3a+2b+c=0...(iv)

Solving (iii) and (iv) by cross-mulitplication,

;3 = "f" so, it passes through point (-1, 3, -2),

a _ b _ [
(—:](1]-(5){315_ (_3}(5};(_1)(”— (—-1)(2)-(-4)(-3)
—4-10  —I5+1  -2-12
—_— —_— C -
= Ti = T A Gay)

= a=-14A,b=-14),c=-14)

Put a, b, ¢ in equation (ii);

ax+by-7+c(z+7=0

(-(14A) X+ ((114A) (y -7 + ((114A) (2 + 7) =0

Dividing by (-14), we get,

X+y-7+2+7=0

Xx+y+z=0

So, equation of plane containing the given point and lineisx+y+z=0
_yT 47

PPN - —
The otherlineis 3 = — = =




38.

So,aja; + byby + 102 = 0
M+ E)+MD@2)=0

1-3+2=0

0=0

LHS = RHS

SO.%= rt_a-.: =-z;—'rlleonplanex+y+z=0

OR

— 2. %, 5 4 - -
n;= t+3+k,?z=2l+33+4k
dy=6,d,=-5

Using the relation

T - (1 + Ang) = di + Ada

taking ? =zi +y3+ zk

(zi + yj+ zk). [(1 +20)i+ (1+3)0)i+(1 +4A)ic] — 65\
(1+22M)z+(1+3A)y+(1+4))z=6 -5

(x+y+z-6)+ A2x+3y+4y+4z+5)=0....(2)

plane passes through the point (1,1, 1)

-3
Put A in eq (1),
?’-[(l+-3—)?+(1+%)3+(1+$)f:]= -1
= 69

r. $E+§3+‘T3i) -8
7 - (20 +233+26i=) =69

Let factory (I) run x days and factory (II) run y days respectively to produce the three
kinds of calculators. The LPP is to minimize the cost of the production of the three kinds
of calculators.Hence let the

equation representing the total cost (in Rs) be 12000x + 15000y. Let z be the objective
function which represents the total cost.Hence Z = 12000x + 15000y, which is to be

minimised
Subject to the constraints




50z + 40y > 6400 or 5z + 4y > 640 ( by dividing throughout by 10)

50z + 20y > 4000 or 5z + 2y > 400 (by dividing throughout by 10)

30z + 40y > 4800 or 3z + 4y > 480 (by dividing throughout by 10)

z > 0 and y > 0 ( non negative constraints which will restrict the solution in the first
quadrant only.)

Now, considering the inequations as equations, we get
5x + 4y = 640 ...(1)

5x + 2y = 400 ...(ii)

3x + 4y = 480 ...(ii1)

Table of values for line 5x + 4y = 640 is given below.

X 128 l 0
i'

| y 0 | 160
é‘.o. the line (i) paséés through the points with Eoo}djnétes ( 12_8. 6) and (0, 160)
On replacing the coordinates of the origin O (0, 0) in the inequality 5z + 4y > 640,
we get
0 + 0 > 640 [which is false]
So, the half plane of the inequality of the line ( i) is away from the origin, means that the
point ( 0,0) which is the origin is not in the feasible region of the inequality of the line (i).
Table of values for the line (ii ) 5x + 2y = 400 is given below.
X | 80 | 0 w
y _; 0 200 ‘

So, the line (ii) passes through the points with coordinates (80, 0) and (0, 200).
On replacing the coordinates of the origin O (0, 0) in the inequality,5z + 2y > 400
we get
0 + 0 > 400 [which is false]
So, the half plane for the inequality of the line (ii) is away from the origin, which means
that the point O(0, 0) is not a point in the feasible region of the inequality of line (ii).
Table of values for line (iii) 3x + 4y = 480 is given below.

X | 160 0 ‘

[
|

y 0 | 120

So, the line (iii) paM through the points with coordinates (160, 0) and (0, 120).




On replacing the coordinates of the origin O (0, 0) in the inequality 3z + 4y > 480,

we get

0 + 0 > 480 [which is false]

So, the half plane for the inequality of the line (iii) is away from the origin, which means
that the origin O(0, 0) is not in the feasible region for the inequality of the line (iii) .

Also, z > 0 andy > 0 so the feasible region lies in the first quadrant.

The point of intersection of lines (i) and (iii) is B (80, 60) and lines (i) and (i) is C (32, 120).
The graphical representations of the system of inequations as given below

Clearly, feasible region is ABCD is an unbounded feasible region, where the coordinates
of the corner points are A(160,0),B (80, 60), C (32, 120) and D(0, 200).
The values of Z at corner points are as follows

| Comer Polnts Z = 12000x + 15000y

A(1600) \ Z = 12000 x 160 + 0 = 1920000
B(80, 60) \l Z = 12000 x 80 + 15000 x 60= 1860000 (minimum) |
C(32,120) Z = 12000 x 32 + 15000 x 120= 2184000

D0.2000 | Z =04+ 15000 x 200 = 3000000




In the table above , we find that minimum value of Z is 1860000 occur at the point B(80,
60). But we can't say that it is a minimum value of Z as the region is unbounded.
Therefore, we have to draw the graph of the inequality 12000x + 15000y < 1860000 or 12x
+ 15y < 1860 ( when dividing throughout by 1000)

From the figure, we see that the open half plane represented by 12x + 15y < 1860 has no

point in common with the feasible region. Thus, the minimum value of Z is Rs 1860000
attained at the point with coordinates (80, 60). Hence, factory (I) should run for 80 days
and factory (II) should run for 60 days to get a minimum cost of Rs. 1860000.

OR

In this problem, we note that the total quantity of oil available
= (7000 + 4000) = 11000 L

And total requirement of oil

= (4500 + 3000 + 3500) = 11000L

= Total availability = Total requirement

Let depot A supply x-litre of oil to petrol pump D and y litre to E so that supplies to F will
be (7000 - x - y)L

All given information can be represented diagrammatically as:

t2

% ]
- Un

oty

Since petrol pump D requires 4500 L and it has already received x-litres from depot A, it
must received (4500 - x)L from depot B, Similarly, E receives (3000 - y)L from depot B and
F receives 3500 - (7000 - x - y)L from the depot B.

has already received x-litres from depot A, it must received (4500 - x) L from depot B,
Similarly, E receives (3000 - y) L from depot B and F receives 3500 - (7000 -x-y) L from the
depot B.

Now, total transportation cost (in Rs)




=7x + 6y + 3(7000 - x - y) + 3(4500 - x) + 4(3000 - y) + 2 (x + y - 3500)
=3x +y + 39500

Hence, the given problem can be formulated as an L.P.P. as follows
Minimize Z = 3x + y + 39500

Subject to constraints

z+y <7000

z < 4500

y < 3000

z+y 2> 3500

220, y>0

Now, reducing the all inequalities into equations, we have
X+y=7000..... (i)

X =4500....... (ii)

y = 3000 ....... (iii)

X +y=3500.... (iv)

Now, tracing all the given equation of lines on a graph and shade the region satisfied by
all the inequalities.

aY

10,7000

500 3000)

G

Z 4

®
{0. 3500)
«—

=

X
v
' Y

u 5 4500

Here, the feasible region is ABCDEA, which is bounded and comer points are A (4500, 0),
B(3500, 0), C(500, 3000), D(4000, 3000) and E (4500, 2500)
Iiow. evaluating the Z for each comer point i.e.

| Corner Z=3x+y+39500 | - —‘

[




 A@S00,0) \ Z = 53,000

B(3500, 0) ‘_z=_50.oon
' C(500, 3000) | Z=44,000 - Minimum
* D(4000, 3000) ' = 54500
[- E(4500, 2500) ‘Z = 55500

= Transportation cost will be minimum when x = 500 and y = 3000
Hence, 500, 3000, 3500 litres are supplied from depot A and 4000,0,0 litres are supplied
from depot B to petrol pump D, E and F respectively with minimum transportation cost.




