QB365 https://www.qb365.in/materials/

Unit 1 to 3 Three Marks Questions with Answer
12th Standard

Business Maths

1 _ _
) Find the rank of the matrix ( 55 7)

7
LetA=(-5 -7
5) 7
Order of A is 2x2 ~p(A)<2

Consider the second order minor

5 7

Since the second order minor vanishes,p(A) # 2
Consider a first order minor |—5| # 0

There is a minor of order 1, which is not zero .". p(4) = 1

2) 1 1 11
Find the rank of the matrix A= | 3 4 52

2 3 40

-5 —7}

The order of A is 3x4.
~p(A) < 3.

Let us transform the matrix A to an echelon form

Matrix A Elementary Transformation
1 1 11
A=13 4 52
2 3 40
(LN R o,
~10 1 2-1
\0 1 2-2 R3s — R3s — R»
(1 1 1
~10 -1 —-21

\0 0 0 -1
The number of non zero rows is 3.
. p(4) = 3.

3) Show that the equations 2x+y=5,4x+2y=10 are consistent and solve them.
The matrix equation corresponding to the system is
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A X=B

Augmented matrix Elementary
[A,B] Transformation

2 1 2 1 5
4 2 4 2 10
4 2 4 2 10
p(4) =1 |p([A,B) = 1
p(A) = p([A, B]) = 1 <number of unknowns
.".The given system is consistent and has infinitely many solutions.
Now, the given system is transformed into the matrix equation.
2 1 z\ (9
0 0/\y/ \o
=2r+y=2>5
Let us take y=k,keR
=2x+k=25
— 15 _
z=5(5—k)
r = %(S—k),y:k for all ke R
Thus by giving different values for k, we get different solution. Hence the system
has infinite number of solutions.

4) Show that the equations 3x-2y=6, 6x-4y=10 are inconsistent
The matrix equation corresponding to the given system is

3 -2\ [(z\ (6 )

6 —4 Y 10
Augmented matrix !Elementary
[A,B] Transformation

3 —2 6

(6 —4 10)

N(3 —2 6) Ry — Ry — 2R;
0 0 -2

p(A) =1  p([4,B]) =

~p([4,B]) =2,p(4) =1

p(4) # p([A, B))

.". The given system is inconsistent and has no solution.
5) Consider the matrix of transition probabilities of a product available in the market
in two brands A and B.

A B
A (0.9 0.1)
B

0.3 0.7

Determine the market share of each brand in equilibrium position.

Matrix A

2
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Transition probability matrix

A B
T=§ 0.9 0.1
0.3 0.7

At equilibrium, (A B) T=(AB) where A+B=1
(A B) <0.9 0.1) =(A B)
0.3 0.7
0.9A+ 0.3B=A
0.9A+0.3(1-A) = A
0.9A-0.3A+0.3 =A

0.6A+0.3=A

0.4A=0.3
A=03 _ 3

0.4 4
B=1—§ == 1
4 4

Hence the market share of brand A is 75% and the market share of brand B is 25%
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6) Akash bats according to the following traits. If he makes a hit (S), there is a 25%
chance that he will make a hit his next time at bat. If he fails to hit (F), there is a
35%
chance that he will make a hit his next time at bat. Find the transition probability
matrix
for the data and determine Akash’s long- range batting average.

The Transition probability matrixis T = [ 0.25 0.75
( 0.35 0.65 >
At equilibrium, (S F) (0.25 0.75) S F) where S+ F =1
0.35 0.65
0.25S+035F=S
0.25S+035(1-5)=S
On solving this, we get S=(1)-—=;’g
.". Akash’s batting average is 31.8%
7) Show that the equations x- 3y + 42=3,2x -5y +72=6,3x -8y + 11z =1 are

inconsistent
Given non-homogeneous equations are
x-3y+4z=3,2x-5y +7z2=6,3x-8y+11z=1

Augmented matrix [Elementary
[A, B] Transformation
1 -3 43
2 -5 76
3 -8 111
1 -3 4 3 R Ry _ 2R
2 — h2 — 21
0 1 -10 R3 — R3 — 3R
0O 1 -—-1-8
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Augmented matrix [Elementary
[A, B] Transformation
1 -3 4 3
~10 1 —-10 |R3— R3s— R
0 0 —-0-8
Clearly p(A) =2 and p(A,B) =3

p(A, B) # p(4)
Hence, the give
8) 1 0 O x 2
If10 0 1 yl = |-1
0 1 0 z 3
1 0 0 x 2
0 0 1 y|l =1-1
0 1 0 z 3
/ z0+ 0 2
= | 0+0+2z | = | -1
\O+y+0 3
/:E 2
=yl =1-1
\z 3
>zx=2 z=-1 y=3

.". Solution set is {2,3, -I}

Diea— <i ;1),)(: (T)B:

GivenAX B

<421 ;1)(?) (181

2n+4 8
= —
4n + 3 11

< 181) and AX = B then find n.

Equating the corresponding entries on both sides, we get

2n ¥4 =8
2n = 8-4
2n=4

n=—
2
2=2

10) Evaluate [ o’ +boty g

N

fwda:zf (amé +ba:§ —I—cm_%) dz

Jz

=af:c%da;—|—bfa:%+cfw_%dm
5 3

_2ax2
- +

2b§5 + 2cw% + k
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11) Evaluate [+/2z + ldz
[V2z+1de = [(2z+1) 7 dx
3

(2z+1) 2
3 +c

12) Evaluate [(z® +7) (z — 4)dz
f(3+7)( —4)dzx f(4 43+7w—28)d:1:

5
% :1347‘” — 2z +c

13) Evaluate f wd
f 222 —14m+24 _ f )(22—38)

[ (23: — 8)da:
2 — 8z +c
14) Evaluate [ (logzx)’dz
f(logx)2dac = Judv
=uv - fvdu
= x (log x)? - 2f logxdx...(*)
= z(logz)? — 2 [udv
= :1c(log:13)2 —2[uv — [udv]
= z(logz)* — 2[zlogz — [ dz]
= z(logz)? — 2zlogz + = +c
— z[(log)’ — logz® + 2] + ¢
For [log x dx in (¥)
Take u = (log x) Differentiate and dv = dx Intégrate
du = %da: vV =X
15) Evaluate [ (a:2 — 2R 5)e’xd:c
i (m2 — 2z + 5)e_wd:1c = [udv
=uv-u'vl +u'v2 -u"v3 + ...
= (x? - 2x + 5)(-e ¥)- (2x - 2)e ¥ + 2(-e X )+ ¢
=e X (-x%2-5)+c
Successive derivativesRepeated integrals
and dv = e *dx

v=—-¢e*
-X

Takeu=x2-2x+5
u' =2x - 2
u' =2

V=€
V2=e_x

16) Evaluate [+/z2 + 5 dx
N f\/2+ )2dx
= 2y/z2+ (V) + Tlog}w+ NERANG
= f\/m2+5+%log‘w+\/m2+5‘+c

17) Evaluate the integral as the limit of a sum: f12 z? dx

[P f(@)de = limn oon0 X7 hf(a + Th)

+cC
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Herea=1,b=2,h= b2 _ 2-1 _
Now,f(a+rh)=f(1+%): (1+1) — 142
f2 z?dz = lim, 00 D1, % (1 - 2n—r + T—)
= limp 500 Yo 1( +° oy r )
~ im0 (g S+ SN e+ o 7"2)

i oo (1 (n) + 220 4 L nrslond)
= lim, ,» [1+ (1+%) + MI
141+ 52
12532 = %

18) a
Evaluat2e il proE:
(a"+b") _ a2w+b2’”+2awbz
[ (a+b)2=a2+2ab+b2]

a’z b 2a°b°
arb” + azb” + arb” )dw

: )
n (1) n(2)

19) Evaluate f sin® x cos x dx
LetI= fsm X cos X dx
Putt =sin x
= dt = cos x dx
w1 =1t3.dt = %+c

Z~2|g&
+
2%
_|_
DN
N———"
I~
8

&) 4 (4) +2)da

+2x +c

. 4
=SZTL$+C

20) Evaluate flﬁ——i—25
T

-1 dp=(—1
f\/lﬁ_mzr% -/ 16(22+ 22 )

1 f ’
%u( )

dzx

=ilogm+\/w—}— ‘—Fc
_ ilog 4x++/ 146m +25
= Llog|4z + /1627 +25( ~ Lioga + ¢
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= %log’4a} + \/16332 + 25‘ +c

where c1 = —ilogé}-{— C
21) Sketch the graph y = |z + 3| and evaluate ffﬁ |z + 3| dx.

_ _Jz+3 if z>-3
y—\w—|—3|—{_(w+3) if < -3

Required area = fb“ ydr = f_o6 ydx
B fbag;da; = f_oa ydx .
[ ¢ (@+3)dz+ [, (x+3)da

- 273 270 = O sq. units
(z+3) (z+3) q
_[JFT]G—F [%] -3 - [O_ 2} " [g _0]

22) Using integration find the area of the circle whose center is at the origin and the
radius is a units.
Equation of the required circle is 22 + y? = a? (1)
put y =0, z2 = a?
= T = *a
Since equation (1) is symmetrical about both the axes
The required area = 4 [Area in the first quadrant between the limit O and a.]

=4 [, ydw
=4 [ ydz = 4[% ++a? — z2dz + %sin’1 %] .
= 4[% ++va? — z%dx + %sin_1 %]

i sq. units

0

AY

23) Find the area bounded by one arc of the curve y = sin ax and the x-axis.
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The limits for one arch of the curve y = sin ax When y = 0 Sin ax = 0
= sin ax=sin 0, sinm

2> ax=0orax=Tm

= x=0, x=7

= The limits are from x=0 to x=§
- Area = b
r:a- fa ydm
= fo stn ax dzx
1

a
1

T
cos ax }

a

[cos ax I —cos(a)(0)]

~[cos

7 — cos0]

= —l(—l —1)[." cos0 = 1&cosm = —1]

a
A= % sq.units.

24) Find the area of the region bounded by the line x - y =1, x-axis and the lines x = -2
and x = 0.

x-y=1

/0

1

yl-1

0

Here, the area lies below the x-axis
s A= ffz (—y)dz = fo_z ydz

b a
[ fOde = — [ f(2)da]

= fo_z (z—1)dz = [

22

el

2
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= J+2=2+2

A=4 sq.units
25) The marginal revenue function is given by R'(z) = = —

2
2 T

. Find the revenue
function and demand function if R(1)=6

Given R'(z) = 3 _ 2

x2 z
= [R@) = [(%-2)d
= R(x) = _—;’—2log r+k
Given R(1) =6 > whenx=1,R=6
=6 = _T?’ — 2logl + k
=6+3=k [+ log 1=0]
= k=9
S R(zx) = —% —2log =+9

Demand function P = %

3  2log = 9
x +x

2





