ASSIGNMENT

CH-MATRICES
Ox-y 2x+z0 [0-1 5[
Q1. Ifuzx 324 W% 1o 130 find x,y,z,w.
(ANS.x— Ly=2,z=3w= 4)
Q2. Find the value of x, y ,a, and b if
R2x-3y a-b 3 000 -2 310
11 x+dy 3a+4p] B 6 29f
(ANS:x=2,y=La= 3,b= 5)
Q3. For what values of x and y are the following matrices

equal?

_2x+1 2y O Ox+ 3 y*+20
10 y2-5yH o 61
Ox+3 z+4 2y-70 0 O 6 3y-2[

Q4.Tf#x+6 a-1 0 =7 2x -3 2¢-2] Obtain the values of

Bb-3 3b z+2c [Rb+4 -21 0 [

a, b, c, x, y, and z.
(ANS:a=-2b=-7,c=-1x=-3,y=-52=2)
QS. Give an example of

(i) a row matrix which is also a column matrix,
(ii) a diagonal matrix which is not scalar,
(iii) a triangular matrix

Q6. Construct a 2x 3matrix whose elements ¢, are given by

(i) q - % (i) o, - % (iii) o, - @ i) 222
-3i+ j|

(V) a, -

Q7. Construct a4x 3matrix whose elements ¢, are given by

(i) % - H](ll)a = 1(iii) 2y -2”;
D() - -1
/ 2D m 1 mu /
(ANS D/ 0 AD [| 2 2% H6 > 143%)
. Jo03 3 30°0g 15 D
s Vs 0 0, 4 40 9 %

A A 45120%@



Ox zO 01 -10 03 50

2 3 3
Q8. Find x, y, z ,t if 0, H Do 2% Ta

(ANS:x=3,z=9,y= 6andt—6)

9. Solve the mat tion ", - 30" 0= 5%
Q olve ¢ ma rlxequa l()nD Vo szH H9H.

(ANS:x=L2and y= 3t 342.)
06 -6 00

Q10. Find matrices X and Y, if 2X- Y= L4 2 1Hand
3 2 5

X+2Y: % H

-2 1 -71

03 -2 10 00 2 2(

X = N
(ANS: X=0, | 8" 8 o -3
Q11. Prove that the product of matrices
0 cos’f  cosf sinf 0 0 cos’¢  cos@singl

0 ) . ,, [a ) 0is the null matrix when
fcosf sinf sin“f [cosy sing sin®g

¢ and ¢ differ by an odd multiple of .
o1 -10 Ja 110

Q12.If 4= b —1%’3:%1; 1%and(A+B) = 4°+ B’ find a and b.
(ANS: a-lb 4)
10 2

Q13.If4+ Hl OH,findxandysuch that(x/+ y4)" = 4,

1 00110 0@ @0 0 i il
(ANS: [ 5L 5 0 5 T )

02 DBDSZDCD 50
Q14. Let4 D 4H b 4fsC 7 g Find a matrix Dsuch
thatCD- 4B = 0

-191 -1100
(ANS: 177 aa b
Q15. Find the value of ‘x’ such that:
01 3 20010
1 x 1732 5 1520=0,

AIS 3 2ABxf



02 -10 -1 -8 -100
0 0,-0 0
Q16Ifgl ODA‘DI -2 ‘5D,ﬁndA.

B-3 48 B9 22 15§

. o1 -2 -50
(ANS: L4 0%)
12 0 10
Q17. Let f(x) = x*- 5x+ 6 Find f(4)if4= 2 1 37,
A1 -1 0f
01 -1 -3[
(ANS: -1 -1 -107)
-5 4 40

2 3
Q18. Let 4° ﬁ_l 2§and /(%)= - 4x+ 7 Show that /()= 0.Use

this result to find 4°.

ANS: 4= T8 7930
( P )

Q19. Prove the following by the principle of mathematical

induction:

IfA‘D3 -4 h o O 2n —4an L
Hl _ IH’ then H . 1 2n% or every positive integer n.
Jcosa  sind [

H- sind  cosd H

Q20. If 4= , then prove that

(@) 44 = 4., (i) (4) - ﬁ_c:;n:a z:;zz ﬁ, for every positive
integer n.
Q21. If ‘a’ is a non-zero real or complex number. Use the
principle of mathematical induction to prove that
If 4= %a 1% then 4" = %an nan_l%for every positive integer n

0 ap’ 00 a" | )
Q22. Under what condition is the matrix equation
A*- B*=(4- B)(A+ B)is true?
Q23.If 4B= 4and BA-= B, then show that 4= 4,B° = B.



01 2 210
Q24.1f 4+ %2 1 '2%is a matrix satisfying 44" = 9, then find the
He 2 bH
values of ‘a’ and ‘b’.
(ANS:a=-2andb= -1)
0 2y z[
Q25. Find the values of x, y, z if the matrix 4 = %x y - Z% satisfy the
-y 2
equation 4’ 4= [,

L L L
(AANS:X_i\/EaJ/Y i\/gaz i\/g)
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ASSIGNMENT - DETERMINANTS

Show that each one of the following systems of equations is inconsistent.

x+2y=09;

2x + 4y =7.

dx — 2y = 3;

6x — 3y =5.
X+ y—2z=5;
x=-2y+z=-2;
-2x+y+z=4

x+ 2y + 4z =12;
y+2z=-1;
3x+2y+4dz=4

2.

2x + 3y =5;
6x + 9y =10.

6x + 4y =5;
Ox + 6y = 8.

2x —y+ 3z=1;

3x -2y +5z=-4;

S5x -4y + 9z =14

3x —y—-2z=2;
2y —z=-1;
3x -5y = 3.

Solve each of the following systems of equations using matrix method.

9.

11.

13.

15.

17.

19.

21.

29,

Sx+2y=4;
7x + 3y =5.

x+2y=1;
3x+y=4

2x -3y +1=0;
x+4y+ 3=0.

2x + 8y + 5z =5;
X+Yy+z=-2;
X+ 2y —z =2 [CBSE 2009C]

3x+ 4y +T7z=4;
x—y+ 3z=-3;
x+ 2y — 3z=8 [CBSE202]

2x — 3y + 5z=16;
Ix+ 2y —L&=—4;
x+y—2=—23 [CBSE2005C]
2y — 3y + 52=11;

Ix + 2y — & =-5;
x + y — 2z =— 3. [CBSE 2009]

X+ y+z=06;
x+22=7;
3x + y+z=12. [CBSE 2009]

dx -5y —11z=12;
x—3y+z=1;

2x + 3y -7z =2. [CBSE 2007]
bx — 9y — 20z = —4;

dx — 15y + 10z =-1;

2x — 3y —bz=-1L
x+y—z=1;
Ix+y—2==3;

x—y—z=—1 [CBSE2004]

10.

12.

14.

16.

18.

24,

26.

30.

3x+4y-5=0;
x—y+3=0.

S5x+7y+2=0;
4x + 6y + 3 =0.

4x — By = 3;

3x -5y =7.
xX—y+z=1;
2x+y—-z=2;
x-2y—-z=4
x+2y+z2=7;

¥+ 3z=11;

2x—3y=1

L x+y+z=4;

2x —y+z=-1;
2x+y— 3z=-09

. x+y+z=1;

x—2y+ 3z=2;
5y - 3y+z=3.

2x+ 3y+ 3=2=5;

x—2y+z=—-4;
3x —y—2=2= 3.
x—y+22=7;

3x + 4y —5z=-5;
2x —y+ 3z=12L
3x —4y+ 2=2=-1;
2x+ 3y +5z=7;
xX+z=2
x+y—z=1;
x—y+z=2;
Ix+y—2=2=-1

[CBSE 2006C]

[CBSE 2005, ‘08, “11]

[CBSE z005]

[CBSE 2004, ‘'09C]

[CBSE 2008(C, “12]

[CBSE z012]

[CBSE 2011C]

[CBSE 2004C]



3. x+ 2y+=z=4; 32 x—y—2z=3;

x+y+z=0; x+y=1;
x—3y+z= [CBSE 2012C] Y¥+z=—6h

33. bx-y=-7; M x-2y+z=0
2x+ 3z=1; y—z=2;
3y —z=>5 2x — 3z=10.

35, x—y=3; 36. 4x + 3y + 2= =60;
2x+ 3y +4==17; x+ 2y + 3z=45;
y+2==7. [CBSE 2003C, “07C] 6x + 2y + 3z =70

2 -3 b
37. A= 3 2 —4|, find A~'. [CBSE2007C, ‘08C]
1 1 -2
Using A_l, solve the following system of equations:
2x — 3y +5z=11;
3x+ 2y —4x=-5;
xX+y—2==-3.

2 1 1
38. A= 1 -2 -1/ findA L
0 3 -5

Using A7!, solve the following system of linear equations:

x+y+z=1
3
-2y —z=—;
X y 2
3y —-52=9
2 1 1 X 1
HINT: HereA=| 1 -2 -1|,X=| y | and B= % .
0 3 -5 z 9
1 -2 0 7 2 -6
39. IfA=| 2 1 3 landB=| -2 1 -3 |, find AB.
0 -2 1 -4 2 5

Hence, solve the system of equations:
x-2y=10,2x+ y+ 3z=8and -2y +z=7.

HINT: AB=(11)] = A[iBJ=I = A—1=[1JB_
11 11

Using matrices, solve the following system of equations.
2 3 1.1 1 3 1 2

40. ———+E:10, —+—+-=10, ———+ ==13
X y oz X Yy oz X oy z
41.1—1+1:4;E+l—2:[};l+l+1:2(x,y,z;t0)
X y oz X Yy oz X oy z

[CBSE 2011]

[CBSE 2011]

[CBSE 2007C]



ASSIGNMENT - XII - INVERSE TRIGONOMETRIC FUNCTIONS

Following questions carry 1 marks each

1. Evaluate: sin| = —sin 1 .
3 2
2. Show that sin’l(Zxle—xz):Zsin’lx

3. Write the domain of the function cosec™x .

4. Write the value of sin [%—sin‘l (—%H

5. Write the principal value of cos™ (%) —2sin™ (—%)

6. Write Cot’{ J|X| >1in simplest form.

1
Vx2-1

7. Write the value of sin(Zsinlgj and tan(Ztanléj .

8. Write the value of tan™* !2 sin [20051 L%B] .

9. If tan*x+tan™* y =%, Xy <1, then write the value of X+ y+ Xy.

10. If sin (sin‘1%+ cos™ x) =1, then find the value of ‘x’.

Following questions carry 4 marks each

11. Prove that; 2tan™ 1 +sect 5\/_ +2tan :ﬂ_
5 7 8 4

_—'1+X_ '1_X 7[ 1COS X, ——_<x<1
V14X ++/1-X T4 2 N/

13. Prove that; cot™ 7 +cot™8+cot*18=cot™3.
14. Prove that; tan™ %}rtanl &j tan™* (lj _Z

8) 4
s

15. Show that; tan lsin‘1 =
2 3

12. Prove that; tan™

4

16. If y = cot‘l(\/cosx)—tan*(\/cos x) , then prove that sin y = tan? (gj



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Prove that; tanl( COSX j:f_ﬁ Xe (—%%)

1+sinx 4 2

Prove that; sin* 8 +sin™ =Cc0os 3—
17 85

Prove that: cos(sm ngcot‘l 3)

513

Prove that: tan *1+tan™*2+tan'3=r.

Prove that: cos[tan‘1 {sin (cot‘1 x)}} _ X

2+x2

Prove that: tan £+lcosl[ij +tan ﬁ_lcosl(ﬂj :Z_b.
4 2 b 4 2 b a
Prove that: sin‘l(ﬂjﬂ,in‘ ( > j+sm (16J z.
> 13 65) 2

Solve

Solve :

Solve:

Solve:

Solve:

Solve:

Solve:

Solve:

Solve:

Solve:

Solve:

; tan‘l(l_—xj:%tan‘lx :x>0. (Ans: i)

Ne

tan™ (x+1)+tan*(x—1)=tan™ (%] (Ans: l)

2_
cos™* X2 1 +tan‘1( 22X jzz—ﬂ (Ans 3- 1
x°+1 x° -1 f+

2tan (sinx) = tan™ (2secx), where x;tE (Ans: Z)

1+X

cos(tan ™" x) =sin (cotl %j . (Ans: i%)

cot‘lx—cot‘l(x+2)=1 (Ans: \/5)
cos| 2sin™ 0 (Ans: x=
[2sin ()]0 (ars: x=2-1

sin” (1-x)+sin™ x=cos™ x (Ans: x = 0,%)

sin’l(G\/§X)+sin’l(6x) :% (Ans: X = i%)

sin” 15+5|n‘1 8_z. (Ans: X =%17)
X X 2

tan™ (X+1]+tan (X—_lj:—tanW(Ans: 2)
x-1 X



 MATHEMATICS - XIj
974

an, rides his motor cycle at 25 km per hoyy s to spend T 2 per kilometre

Example.lll.'{{j“ Zeyfi’;:‘sga’:’a faster speed of 40 km per hour, tlfe petrolr czst;?:tcredsfs to T 5 per @ilometre.
‘ ";’;7’;?5100 to spend on petrol and wishes to find the mayimyum distance he can travel within one
hour. Express this as a linear programming problem a4 then solve it. - (CBSE. 2007)
Solution.'Let x km and y km be the distance

s covered by the young man at the speeds of
' 25 km/hr and 40 km/hr respectively, the

n time consumed in covering these distance are
y . _ 1 e
—ng hrand o hr respectively. Total distance travelled by the young man D=x+y (h1omenes)_

Hence, the problem can be formulated as an L.P.P. as follows : ‘
Maximize D = X + y

subject to the constraints
20+ 5y < 100 (money constraint)

ST . N
25 % 40 S lie 8x + 5y <200 (time constraint)

I

x20y20 (non-negative constraints)

We draw the straight lines 2x + 5y = 100,

8x + 5y = 200 and shade the region satisfied by

the above inequalities. The shaded portion shows

the feasible region OABC which is bounded. The
50 40

point of intersection of the lines is B(—S—, 3 )

YA

The corner points of the feasible region OABC

50 40

are O(0, 0), A(25, 0), B(?, ?) and C(0, 20).

The optimal solution occurs at one of the corner
points.

At 0(0,0,D=0+0=0.

At A(25,0),D=125+0 =25

At B(E,QJ,D= 20 = a0,
33 3 3

At C(0,20), D =0 + 20 = 20.

We find that the value of D is maximum at B(?, —432)

Hence, the young man covers a total distance of 30 km, ? km at 25 km/hr and .l km at
40 km/hr.

Example 12. A manufacturer makes % 600 profit on each 21"
14" TV set. A 21" TV requires 1 hour on machine X, 1 |
Z. The 14" TV requires 2 hours on X, 1 hour on Y and
Y and Z can work a maximum of 16, 9 and 24 hours re
many 14" TV sets should be produced per day to maxi

Solution. Let x be the number of 2
(and sold). Then the problem ¢

TV set it produces and 400 profit on each
tour on machine Y and 4 hours on machine
1 hour on Z. In a given day, machines X,
spectively. How many 21" TV sets and how
mize the profit?

1" TV sets and y be the number of 14” TV sets produced
an be formulated as :

Maximize f (x, y) = 600x + 400y subject to the constraints
X+2y <16 (machine X constraint)
X +y<9 (machine Y constraint)
4x+y <24 (machine Z constraint)
x20,y20

(number of TV sets cannot be negative)

ouvarnicu wiwt Can



» cHAPTER-TEST -
ay o A f é1e feasible region determined by the following systems of lirlear
el 3 soints Of
| 41.'The corner poI’™

; > inequalities * . £15 %
o ¥y £ 10, %+ =
2egi _px+qy’Whenplq> .

- urs at both poin

:num of Z occ
ri:::lucer has 30 and 17 units of labour an

2. f goods X and Y. To pro
tw es of goo | .
produce (o) f}’Pl ate required: Similarly, 3 unit

3 units of capita , Y are p -
required to produce one unit of Y. If X and ources to maximize the total reven e,

respectively, how should the producer use e i (CBS.E, 2000
Solve the problem graphically. roteins and 0.25 8 of carbohydrate )

3. Suppose every gram of wheat provides O-IOgog fp and 0.5 g respectively. Whegaq s'cf,nf

. > for rice are 0. . i t of ol
the Cor;es.pm;d;gg e\;ali‘illzsgra?;. The minimum daily ri?:élr;.n}flnw%ainq?l:iﬁge man fo,
320 an rlcce1 arbgh dratos s 50 & 2 nd 200 g r‘espte}:e v il e es shoylq
proteins Zn - be mi);ed in the daily diet to provide tf e miiET cost(‘)] irements (¢
gr};:itnasnan?:arbohydrates at minimum cost? What 15 ‘

>0, Y > 0 are (O, 0)1 (5/ 0)/ (31 4) and (Ol 5)‘

0, then find the relation between p and g so thy, t
ts (3, 4) and (0, 5) ) . (NCERT(;
d capital resgectlvely wh{ch he can g, ;
duce oné unit of X, 2 units of laboy, 3 >
s of labour and 1 unit of capity] T
riced at ¥100 and %120 per U:Iriet

(CBS.E. Sample pgyey,

e. He wants to plant trees in it. He hag 4 Sty
the choice of two types of trees. Tree of type
and costs 20 per tree and type B requires

g25 per tree. When fully grown, type A

its which can be sold at a profit of T2 per |

przducez aBn i:)rgxl'lacii :fl 2:)‘,;28(: :;u 40 kg of fruits which can b.e sold at' a prr:)fit ng

;nl 5(;ypir kg.p How many trees of each type shquld be plal}tsd to achieve maximum profy
when the trees are fully grown? What is maximum profit?

5. A company sells two different products, A and B. The Mo products are produced in 5

common production process, which has a total capac1t}/ of 500 man-hours. It takeg

and 3 hours to produce a unit of B. A market survey shows

5 hours to produce a unit of A ke
d 125 units of B can be sold. If the profit is ¥20 per unit

that maximum 70 units of A an :
for the product A and ¥ 15 per unit for the product B, how many units of each product

(C.B.S.E. 2003)

" field of area 1000 sq. metr
R i trees. He has

un
of T1400 to purchase youns ound per tree

A requires 10 sq. metre of gT
20 sg metre of ground per tree and costs

should be sold to maximize profit?

6. A small manufacturer has employed 5 skilled men and 10 semi-skilled men and makes
an article in two qualities—a deluxe model and an ordinary model. The making of a
deluxe model requires 2 hours of work by a skilled man and 2 hours of work by a semi-
skilled man. The ordinary model requires 1 hour by a skilled man and 3 hours by a semi-
skilled man. By union rule, no man may work more than 8 hours a day. The
manufacturer gains ¥ 15 on deluxe model and Z10 on ordinary model. How many of
each type should be made in order to maximize his total daily profit?

& i;zi;if:gﬁgznufacmms two types of dolls, A and B. Each doll of type B takes twice
2 maximum of 2 OOOé:iSoﬁrsle of s}’Pe A. If the company produces only type A, it can make
per day. Type B requires apfer ay. The SUP_PIY of plastic is sufficient to produce 1500 dolls
per day, If the compariy a}:lcy dres:s which cannot be available for more than 600 dolls
and B, how many o Yh akes profits of T30 and ¥ 50 per doll respectively on dolls A

y of each should be produced per day in order to maximize the profit’

8. A compan :
which It) hes}; ’;Zfl‘g:cseres rtwo artlcles. A and B. There are two departments through
maximum capacity of thp ﬁcessed + (i) assembly, and (i) finishing departments. The
department is 48 hours ae st department is 60 hours a week and that of the othef
assembly and2h0ursinfim‘-vﬁ?k' The production of each article A requires 4 hours in
and 4 hours in finiship, IS; Ing and that of each unit of B requires 2 hours in assembly
& 1 the profit is z ¢ for each unit of A and 280 for €ah

-
ogvdailiricu vviu 1 oaly



F R , K g ’
M i Are soilf_cef“l, }'zome decorator g
¢ ugh o technicians, first a oy,

o
W:P f
i ”i?-hef

el sime. The c'utte_rhas 104 hours and finjsh,
o lamp A s R5 6.00 and on one lamp B

Wy ott 0
. meﬁt :pf" Juces, how many of each type of lamps

e

0 10 . T, secori
f:r’s time aﬂdl hour,oftheﬁnlsher's tim nd q

e. Lam

- 299

nufactures two types of lamps say Aand B, Both
finisher. Lamp A requiires 2 hours of
P B requires 1 hour.of cutter’s and 2 hours
E Izas 76 hours of time available each month.
15 Rs 11.00. Assuming that he can sell all
should he manufacture to obtain the best

ot i P vté
‘,efz N The above 1 °fma“°11can\beput in the following tabular form :
Lamp Cutter s& Finisher’s time Profit in Rs |
A 2 1 6 %
pdmumm time e 76 “
w"’r
decorator manufacture x lamps of type A and Yy lamps of type B. |

Letthe

PrR S ——e—_

Total profit = Rs (6x + 11y)

me taken by the cutter in preparing x lamps of type A and y lamps of &pe Bis i

ti
Total nours. But the cutter has 104 hours only for each month.

ety
o +y < 104

the total ime taken by the finisher in preparing x lamps of type A and y lamps it

SimﬂaﬂYI
(x +2y) hours. But the cutter has 76 hours only for each month.

oftype Bis
“ x+2y £ 76.
Since the number of lamps cannot be negative.
. x>0and y 2 0.
¢t denote the total profit. Then, Z = 6x +11y.
Since the profit is to be maximized. So, the mathematical formulation of the given LPP
isas follows : i
Maximize Z = 6x + 11y h
Subject to
2 +y < 104
x+2y < 76
m, x20,y20

EXAMPLE7 = A company makes two kinds of leather belts, 4 and B. Belt A is high quality belt,
md Bis of lower quality. The respective profits are Rs 4 and Rs 3 per belt. Each belt of type A
requires twice as much tine as a belt of type B, and if all belts were of type B, the company could
make 1000 belts per day. The supply of leather is sufficient for only 800 belts per day (both A
" B combined). Belt A requires a fancy buckle, and only 400 buckles per day are available.

"eare only 700 buckles available for belt B. What should be the daily production of each type

;{)bflt ? Formulate the problem as a LPP.
LUTION Suppose the company makes per day X belts of type A and.y belts of type. B, |

i Profit = 4x + 3y. ,
\
tZ denote the profit. Then, Z = 4x +3y and it is to be maximized.

ovarniceu wich Can



AR MATHEMA,TICS)QI “

) or da and eachbeltof tYPEAr
Itis given that 1000 belts of type Bcan D¢ made Pet e A can be made in a :2;‘*&

.  B. So’ 500belt50 - f
twice as muchtxmeasabeltoft)'l':’eg  ells of type A and y belts of type p §

. in preparin ‘ A
SP' total time taken P RH belts of type A and y belts of type p ing

X Y the company is m
(500 + 1000) . But the comp
day.

29.10

“A

XU g1 2ty S 1000
500 ~ 1000

Since the supply of leathe
. x+y < 800.

Itis given that only 400 fancy
per day.

r is sufficient for only 800 belts per day.

puckles for type A and 700 buckles for type B are avajlap
u ;

- x < 400, y < 700.

Finally, the number of belts cannot be né
x20and y 20

Thus, the mathematical formulation of the
Maximize Z = 4x+3y

Subject to

2x +y < 1000

x+y < 800
x <400
y <700

and, x20,y20.

Type Il DIET PROBLEMS
EXAMPLES A dietician whishes to mix two types of food in such a way that the vitamin contents
of the mixture contain at least 8 units of Vitamin A and 10 units of vitamin C. Food ‘I’ contains
2 units per kg of vitamin A and 1 unit per kg of vitamin C while food “II’ contains 1 unit per kg
of vitamin A and 2 units per kg of vitamin C. It costs Rs 5.00 per kg to purchase food ‘I and Rs
7.00 per kg to produce food ‘II'. Formulate the above linear programming problem to minimize
the cost of such a mixture.

SOLUTION  The gives data may be put in the following tabular form :

gative.

given LPP is as follows :

Resources Food Requirements
I II
Vitamin A 2 1 8
Vitamin B 1
: 2 10 sl
Cost (in Rs) 5 7

Let the dietician mix x kg of food ‘I’ and Y kg of food ‘I’
Clearly, x>0,y 20.

Since one kg of food ‘I’ costs Rs 5 and one kg of food ‘I1’

of x kg of food ‘I’ and y kg of food ‘IT’ js Rs (x+7y) costs Rs 7. Therefore, total cost

i

auvdalllicu ku'ﬁi Can



( d pfaduétion plan on

298 > ek
oy 57 s preparing
; , , : .ines 15 pr ep
ad,” X2V = jine of PRt medic ble to make 20,000 bottles of A ang
ins A manfictel ”j}%a'ent ingredi™®  hich either the medicines canbepyy,
EJ:;{CM Aand B There a1 S:n 45 pottles 11 il 10 ﬁll 1000 bottles of A,‘lt takes one
; a Formulate this probley,

nd B-

10000boites D b ours fo prepr? O ottles of B
Furthermore 9Kl er}oofﬂlf,fif Rsf7 per bottle for B
medicines A and ¥ bottleg

ve enotigh 17
hour to prep? it Rs 8 per bo :
es X bOtt]es o

ation. The Pro/t .
oN Suppose ¢ .
?;Ijegicine ] | /.4 and per pottle for B So, total profit in
bottle fornf;l ay bottles of medicine B is Rs (8x +7Y).
a

Z =8x+7y
repared in 3 hours. 50,

s of medicine Aare p

Since 1000 bottle 3
ici - ——hours.
Time required to prepare x bottles of medicine 4 = 7000 0

B are prepared in 1 hour.

that 1000 bottles of medicine
1

Itis given
hours.

to preparey pottles of medicine B = 7000
< of medicine A and y bottles of medicine B

ation is 66 hours.

Time required

Thus, total time required to prepare * bottle
i —y—hours. But, the total time available for this oper

157000 * 1000
3x y '
2000 T 1000 < €

=- 3x+y < 66000
Since there are only 45,000 bottles into which the medicines can be put
x+y < 45,000 |

It iS i en that th i i ..
Vv eiln V. 7 ( )HleS Of

x < 20,000 and y < 40,000
Since the number of b I
ottles can not be .
H : e negative,
ence, the mathematical formulation of ti ) 'e Therefore, x>0, y>0.
Maximize 7 = gy + 2 given LPP is a

S fOllOWs .

Subject to
3x+y < 66,000
X+y < 45,000
x < 20,000
Y < 40,000
and, x>0’y 20
ouvailiifeu wiuircan



W A its Of pdeUCt Pl and'y\units of 29.5 %

| un > ; ,
4 7 denote the total profit. Product P, are produced: to maximize the

5“9? ds:et- d i

it 12 it of product Py requires 2 hrs for

giﬂce ¢d s for mquldmg. Hence, the total ho
es > units of product P, are 2x + 4

q e :
| ;od%t::; available for moulding. Hence,

umouldix.\g and each .u;ﬁt"of‘ product P,
! {;lzt'equlred for moulding for x units of
Y- This must be less than or equal to the

ke first constraint.

igist ] .
! L ours requn'ed for grinding for x units of product P; and y units of product P,
1

! 2 fotd the maximum number of i
‘ 3x = ‘

Rt e second constraint.

AN ls
ﬂ“s'ia 1y for polishing the Qonstraint is4x +2y <13,
g ndyare non-negative integers, therefore x>0, y>0

Sif‘cex fit for x units of prod : :
"l profit 0 of product Py and y units of product P, is 5x + 3. Si
Thewt;h' to maximize the profit, therefore the objective funcgon i:C 2. e o
we Maximize Z =5+3y :

the Jinear programming problem for the given proi)lem isas folloWs
Maximize  Z=5%+3y

he constraints

Henc®r

Sub}fo to t
2% + 4_1] < 20/

3 +2y< 24,

ax+2y <13,

20,42 0
. paMPLE 2 Aloy company manufactures two types of doll; a basic version doll A and adeluxe
| ersion doll B. Eaﬁgl,doll of type B takes twice as long to produce as one of type A, and the compaty

oould have time to make a smaxinium of 2,000 per day if it produces only the basic version. The

supply of plastic is sufficient to produice 1500 dolls per day (both A and B combined). The deluxe
oersion requires a fancy dress of which there are only 600 per day available. If the company makes
pofit of Rs 3 and Rs 5 per doll respectively on doll A and doll B; how many of each should be

produced per day in order to maximize profit?
SOWTON  Let x dolls of type A and y dolls of type

Total profit = 3x + 5Y.

S'ince each doll of type B takes twice as long to produce
time taken to produce x dolls of type A and y dolls of ty
| X+2y.But the company has time to make a maximum O

LY x+2y<2000

- Since plastic is available to produce 1500 dolls only.

' x+y < 1500

Asofancy dress is available for 600 dolls per day only
Y < 600

md,

B be produced per day. Then,

as one of type A, therefore total
pe Bis
f 2000 dolls per day

ocarnreu wich Can



INTERDISCIPLINARY
COMMERCE

Topic: Impact of Interest Rates Offered by Banks on Investment Decisions

Objective:

- Understand how different banks offer varying rates on deposit schemes.

- Apply real-world data to perform Matrix Operations (addition, subtraction, multiplication).
- Analyze investment decisions based on Banking, Business, Accounting, and Economic
concepts.

Instructions:

You are required to complete the following tasks individually/in groups:

Step 1: Data Collection (Research)

Collect the current annual interest rates from the following three Indian banks:
- State Bank of India (SBI)

- HDFC Bank

- ICICI Bank

Collect the rates for the following deposit schemes:
- Savings Account

- 1-Year Fixed Deposit (FD)

- 5-Year Fixed Deposit (FD)

Use only reliable sources such as:

- Official websites of the banks,

- Physical visits to bank branches,

- Customer care helplines, or

- Verified financial news portals.

Record the data accurately in tabular form for further use.

Step 2: Given Investment Data

Use the following investment amounts for your calculations:

Account Type Amount (in %)

Savings Account 1,00,000

1-Year Fixed Deposit 2,00,000

5-Year Fixed Deposit 1,50,000

Step 3: Activity Work (Solve)

A. Mathematics Task:
1. Represent the collected interest rate data and investment amounts in the form of
matrices.



2. Perform matrix multiplication to calculate the expected annual interest income from each
bank.
3. Adjust the interest rates based on the following RBI policy change:
- Increase Savings Account rates by 0.5%,
- Decrease 1-Year and 5-Year FD rates by 0.25%.
4. Create the new interest rate matrix after the adjustment.
5. Calculate the new expected annual interest income from each bank.
6. Find the difference in annual income for each bank before and after the rate changes
using matrix subtraction.

INTERDISCIPLINARY
SCIENCE

Step 1: Data Collection
Collect real information for three types of microscopes:
Simple Microscope (e.g., hand lens)

Compound Microscope
Electron Microscope (Transmission or Scanning)

For each microscope, collect the following real or standard data:
Magnification (M)

Resolution power (in micrometres or nanometres)
Cost estimate (%)
Principal Material used (Glass / Quartz / Metal coating, etc.)

Use reliable sources such as textbooks, research papers, manufacturers’ websites, or science portals.
Record the data in a tabular form.

Step 2: Given Data

Use the following assumptions for working:

Feature Weightage

Magnification Factor (M) 0.5

Resolution Factor (R) 0.3



Material Quality Factor 0.2

(These weights will be used to calculate a "Performance Index" for each microscope.)
Material Quality Points:

Glass lens = 8 points

Quartz lens = 9 points

Metallic lens/coating = 10 points

Step 3: Activity Work (Solve)

A. Mathematics Task:

Form a matrix where rows represent microscopes and columns represent:

Magnification (M)

Resolution (R)

Material Quality Points

Formulate a second matrix of weightage factors.

Multiply the matrices to calculate the Performance Index for each microscope.

Find the determinant of the data matrix (Magnification, Resolution, Material) and interpret its
meaning (stability/uniqueness of performance).
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