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Solve the following equations by using Cramer’s rule

2x +3y=7;3x+5y=9

2 3
A= =10-9=1+#0
3 5 7

Since A # 0 we can apply Cramer's rule and the system is consistent with unique solution.

A=y [=76)-90)

=35-27=8

Ay = =2(9) - 3(7)

. Solution set is {8, -3)

1 -34 7
Find the rank of the matrix A =

9 12 0
. 1 -34 7
Given A = 9 12 0

1 =34 0
0 28-34 —63 |27 R7OR

4 0
1 -3 28

The last equivalent matrix is in echelon form and there are 2 non-zero rows
LpA)=2
Find k if the equations 2x+3y—z=5,3x—y+4z=2,x+7y—6z=k are consistent.

Given non-homogeneous equations are

2x+3y-z=5,3x-y+t4z=2,x+7y-6z=k
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Total Marks : 100
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Augmented matrix

Elementary Transformation

0 0 0 10 -4k

-2+3k

2 3 -15
3 -1 42
1 7 -6k
1 7 -6k
3 -1 42 R, < R,
2 3 -15
7 -6 k
-22 222-3k Ry = Ry = 3R,
0 —-11 115-2k
L 16 k R, — R, - 3R,
-2 22 2-3k R, R, - 2R,
0 025-2k-2-3h
1 7 -6 k
-2 22 2 -3k Ry — 2R3~ R,

-1 7 -6 k
0 —-22 222-3k
0 0 0 8-k

Here p(4) = 2

Since the given system is consistent, p (A, B) must

be equal to 2.

This can happen only when

8-k=0 = k=8

Find k if the equations x+y+z=1,3x—y—z=4,x+5y+5z=k are inconsistent.

x+ty+z=1,3x-Y-z=4,x+5y+5z=k

lAugmented matrix Elementary
[A,B] Transformation
1 1 11
3 -1 —-14
1 5 S5k
1 1 1 1
Y IRy = R3 = 3R,
- Ry — Ry—R,
0 4 4£r-1
1 1 11
~10 —4 —-41 IRy — R3 + R,
0 0 0%k

Here clearly p(4) = 2

Since the given system is inconsistent p(4) # p(4, B)

This can hak can take any value other than zero.

~ k can take any value other than zero.
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Find the rank of the following matrices
1 -1
3 -6
i -1
Let4 = 3 -6

Order of Ais 2 x 2

~ p(4) £ 2 [Since minimum of (2,2) is 2]
Consider the second order minor
1 -1

3 6| " 07D

= -+6+3

=-3
#0

There is a minor of order 2, which is not zero
wpd)=2

Find the rank of the following matrices

2 -1 1

31 =5

1 1 1
2 -1 1
Letd4=(3 1 -5
I 1 1

The order of Ais 3 x 3
~ p(A4) <3 [Since of (3,3) is 3]

Let us transform the matrix A to an echelon form

~13 1 -5|R eR

Matrix A Elementary Transformation
2 -1 1
4=13 1 -5
1 1 1
1 1 1

bt R, — R,3R,

~10 -2 -8 R, - Ry - 2R,
-3 -1
11

~l0 -1 —4]||Ry—Ry+2
-3 -1

~|0 -1 —4]|R3— R3-3R,
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This matrix is in echelon from and number of nonzero rows is 3.
~pd)=3

Find the rank of the following matrices

31 —-5-1
1 -2 1-5
1 5 -72

3 1 -5-1
A=l1 -2 1 -5
1 5 =72
The order of Ais 3 x 4
~ p(4) <3 LSiuke Ulihimum of (3,4) is 3]

Let us transform the matrix A to an echelon fo

Elementary
Matrix A
Transformation|
31 —-5-1
=11 -2 1-5
1 5 =72
1 5 =72
~|1 =2 1 -5|Ri Ry
31 —-5-1
1 5 =72
~0 -7 8 -7|Rx—> Ryt R,
31 —-5-1
1 5 =72
~l0 -7 8 -7|R;—R3+3R
0 —-14 16-7
1 5 =72
~lo -7 8 -7|[Rs— Ry—2R?
0o 0 0 7

The matrix is in echelon form and the number of non-zero matrix is 3
pd) =3
Solve the following equation by using Cramer’s rule

5x+3y=17;3x+ 7y =31

53
A=y =50 -30)
=119-93=26
17 3
= |3, 4|~ 17D -310)
=119-93=2
517
A=y 4, [=56GD-176)

www.TrbTnpsc.com
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=155-51=104
Ax 26
e mE
4
4y

g - =4

Solution set is {1, 4}
9
) D\
Integrate the following with respect to x. | 9 2o —

x2
2
J(9x2— );12) dx
342 : 4 i
= J[(9+*) —zft),xza[;—f]{ 4] di

[ (a*b)2=a2*2ab+b2]

16
= 1(81x4 - 72+ —4)dx
X

4+1 4l

X
=8l — 72x + 16—+

16
e — — -4
[ "3 16x ]

x° x 3
= 81?—72x+16_—3+c

+c

81 16
—x’—T72x—-— +c
5 3x3

10) Integrate the following with respect to x. \ﬁ (x*—2x+3)

J\/;(xz —2x+ 3)dx

|
= Jx§<x3 —2x+ 3)dx

1 1 1
= J(x3+5 —2xl*3 +3x§)dx

¢ 4 1

x2t! 23 t! 3x3t!

X 7+I - 3+1 ’ 1+1 e
2 2 2

2 3 3
X2 X2 X2
=525 +35+c
2

2 2

y o) ¢ =)

;x —Ex;.r +.'T>CE_1‘ +e
22 43 3
=5xz—gx2+2x2+c

8x+13

N

1) Integrate the following with respect to x.
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8x+13
N

8x+14- 1
=]

=

2(4x+7) -1

T

YN CC A W T

T e T ™
i

—2[\/4x+7dx—f\/ébc—+7dx

=2f(4x + 7)§dx —J(4x + 7)‘%dx

1 1
2(4x+7)§*1 (4x+7) 3!

TERES

3
2

_,enE

+c

1
4x+7)12
( ) Lo

(dx+T)  (4x+7)
= P ——— 4

£ 2

oy

3
2

1
G (4x+7)2
B 3 2

+c

12) Integrate the following with respect to x.

1
[ mdx
=Multiplying and dividing the conjugate of the denominator we get
N
(V) ()
AT
(x+1)—(x—1) G- ®

[ (a+b)a—b) = —bz]

1+I— X
X L Y
{+l—.¥ +1

T
S

2
1 1 1
o 5!((x +1)2 - (- I)E)dx

3 3
L+ (x-1)2
) I

2

= — 1 et =(x-1) |+

|

www.TrbTnpsc.com
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1 3 3
= 3[(x+1)§—(x—l)§]+c

13) If f(x) =x + b, £ (1)= 5 and £ (2) = 13, then find f (x)

Given f'(x)=x+b, f(1)=5 and f(2)=13
f'(x)=x+b
= [f (0)dx = [(x + b)dx

[ « Integration is the reverse process of differentiation]

2
=SA0) =T +bxte  ———()

Given f(1)=5

12
=5="+b(1)+c

=b+c

N =

1
=5=3+b(1)+c=5-
10-2

9
=S —— =b+c2b+c=:
5 b+tc=2b+c 3

=2+2c=9 - - —(2)
2

Also f2)=13=13 = 27 +b(2)+c
= 13 =2+2b+c

= 13-2=2b+c

=2btc=11 --(3)
(2)-(3)—2bt2c=9

-2b + -c=-11

c=-2

Substituting ¢ = -2 in (3) we get
2b-2=11=2b = 11+2=32b=13

=>b:7

13
Substituting b = 5 c= -2 in(1) we get,
13 \
fo) =5+ 5x-

14) If f' (x) = 8x> — 2x and f (2)= 8, then find f (x)

Given f'(x)= 8x3-2x,f(2)=8
fi(x)= 8x3-2x

= [f (e = J (8"~ 2¢
Zx
O
= f(x)=2x*x* ¢ --—-(1)
Given f(2) =8
= 8 =2(2%-2%+¢
=8=32-4+c
=8=32-4+c
=8-28=c

=c¢=-20

[ B2
‘:‘J.‘
|

_—c

= %)

Substituting ¢ = -20 in (1) we get,
f(x) = 2x*-x2-20

www.TrbTnpsc.com
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Integrate the following with respect to x.
eX loga el loga _ enlog X

j'(ex loga e? loga _ enlogx)dx
_ I(elugax + eloga” _ elogx")dx
[ vm log n= logn’"]
[ elogx _ x]

= f(a’“*—a” —x”)dx

a* X"t 1
= + a9 — +
log a a (x) n+1 ¢

- ]

16) If f' (x) = ex and f (0)= 2, then find f (x)
Given f'(x) = e*

= [ f(x) dx =] e¥ dx [Taking integration both sides]

= f(x) = e*+c 1)
Also, f(0)=2
=2=e¢"+¢
=2=1+c
=2-1=c¢

=c=1

Substituting c= 1 in (1) we get,
f(x) = e*+1
17) Integrate the following with respect to x.
2cos X — 3sin x + 4sec? X — 5cosec’x
[ (2 cos x - 3 sin x + 4 sec? x - Scosec? x)dx
=2 [cos x dx - 3[sin x dx +4sec? x dx - 5 [cosec? x dx
=2 (sinx) - 3 (-cos X) +4 tan x - 5 (-cot X) + ¢
=2sin X +3cos x +4 tan X + Scot x + ¢
18) Integrate the following with respect to x.
sin® x
| sin’x dx
We know that sin 3x = 3sin x - 4 sin®x
= 4 sin®x= 3sinx - sin 3x

. 1
= sin’x = 4—(3sinx — sin3x)
| sin’x dx 1 J(3 sinx - 3 sin3x) dx

=Yg di—fsin 3x d
74smx X 4sm X X
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3

_ z Al cos 3x .
= 4COS X 12 C

19) Integrate the following with respect to x.
1

x log x

1
Let 1=]
x logx

3 1 cos 3x . -1
=Z(_COS x)—Z — +c ‘.‘,[sm ax dx=760s ax+c

dx
put log x=t
1
= —dx=dt
X
1
oI = =dt =loglt + ¢
= logl|logx| + ¢ [~ t=logx]
20) Integrate the following with respect to x.

a1=[et [ﬂx) +f’<x)]dx

=e'(x)+c

1
X
=e 2+c

eX
=—+4c
x2

21) Integrate the following with respect to x
1

dx
S —
\J9(x2—%)
1 dx
3 =
7
“(5)
2 I
l'-'f zx = = log|x +\x* +d? +c]
x“+a
_l] + 2 Z 4
= ;logfx =35 te
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_1l . 9x2-7 .
= ;log|x 3 c

3x+\/9x2—7 +c

S
= liog

22) Integrate the following with respect to x

\[4x2 -5
J\/4x2 — S5dx

+c

x 5

= 5\[4x2 -5- Zlog
1

=3 |:2x\[4x2 —5—"5log

2+ A4+ 5

G e

3 edx
014¢

P
X

Letlzfg dx

I+e

putt=1+¢*

=dt=e"dx

When x =0, t = 1+e° = [+1=2
When x = 3, t = 1+¢°

3dt
= I;” P [log

= log (1+¢?) - log2

1+¢°
= log 3

3
t]21+e

24) Evaluate the following

()¢

|-

23) Using second fundamental theorem, evaluate the following:

www.TrbTnpsc.com
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7 (5 1
=X =X=X=

2 2 2 2\/;
105

= F\/E
25) Evaluate the following
) g)e ~4tx
Letl=] Boe R
Heren=4anda=4

41 4
=44+1 :E

|
o [Oon,—ax _
[.foxe dx—an+]:|

Ax3IxZxl

Axdxdxdx A2
;

128
26) If f(x) = 8x> -2x%, f(2) = 1, find f(x)
Given f(x) = 8x> -2x?
LX) dx =] (8% - 2x?) dx

8xt 23

=>f(x)=T—T+c

4 23
ﬁf(x)ZZX-TJrc -------- (1)
Also, f(2) = 1

2(23
=1=202%- Tte

16
=1=32-5+c

16 16
=>1-32+? =c=>-31+? =c

-93+16
= ¢
-
Sc=—3
g 2 -7
(1) — fix) =2x -3 "3

27) Find the area bounded by the lines y —2x —4 =0, y = 1, y = 3 and the y-axis

y-2x-4=0
x(0}-2)

40

= y-4=2x

Giveny -2.x-4=0

www.TrbTnpsc.com
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yreod
= x = XK (-4

s

Since the area lies to the left of Y-axis, with the limitsy = 1 &y = 3.
Area =[ ?—xdy

ﬁ(%)y4My

3
1 1 y
=y%—Wh=4@—;]
1

[ 32 12
%) feo-5)

SN

Il
o —
r 1
—
—
o
|
N o
S —
|
—
N
|
N =
SN —
—_—

o=

—_
—_
w

1 5 :
= x A A =2 sq.units.

y

28) Find the area of the region lying in the first quadrant bounded by the region y =4x?> ,x=0,y=0and y = 4

Given curve y = 4x? is an open upward parabola

The limits are fromy=0toy =4
Since the shaded region lies to the right of Y-axis,
required area = féxdy

w2
- Io\/:dy

1oga - 1oy L
- b = 3

4
3 : .4
1] y2 I 2{:}
ey j_.x = ye
2 3 3 2 0
2 ]
S\ o
= 42-0 =3 42
——b 3=-40
=3 =342
_3 -
=3 sq.units

2
29) The marginal cost function is MC = 300 x5 and fixed cost is zero. Find out the total cost and average cost functions.
2
Given MC = 300x5
dc 300 2
= dx xS

2
1dC = 300]x5dx

2
-+1

5
+k
+1

X
2
5

= C =300
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25
= C=300— +k
5
5 7
= C =300 x ;x§+k ..(D
Given fixed cost is zero = k=0

~(1) becomes,

1500 7 1500 7
=—x5+0=>C= —x5
7 7

! C
Average cost function (AC) = ~
7
1500 x5
=2 AC= ——
7 x
1500 7,
= AC = XS
1500 2
= AC= —/x5

7
30) If the marginal revenue function is R'(x)= 1500 — 4x — 3x%. Find the revenue function and average revenue function.
Given
MR =R'(x) = 1500 — 4x — 3x?
= JR'(x) = [(1500 — 4x — 3x?)dx
= R(x) = 1500x — ‘%2 - 37"3 +k
= R(x) = 1500x — 2x2 — x> + k
When x=0, R=0=k=0
= R(x) = 1500x — 2x2 — x>
R(x)

X

Average revenue function =

1500x—2x2 —x3
X

AR=1500-2x-x>

31) Calculate consumer’s surplus if the demand function p = 122 — 5x — 2x> and x = 6
Given demand functionp = 122 - 5x - 2x>
and x=6
When x¢=6, py=122-5(6)-2(6)*
=122-30-72
=122-102
Py=20
Poxo=20x6=120
Consumer's Surplus
CS= = [iftr)dx — pyx
= [6(122 = 5x = 2x2)dx - 120
SxAn2e

=[122 -5 5| 120

(¢) ()

= 122(6) = 55— —2—5— ~ 120

=732-90-144-120
=732-354
C.S =378 units

32) If the supply function for a product is p = 3x + 5x°. Find the producer’s surplus when x = 4.
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Given supply function P = 3x + 5x?and x = 4.
Whenxo=4,po = 3(4)+5(4%)
=12+80
=92

“ PoXp=92x4=368

Producer's Surplus
PS =pgyxy— I'(Y)g(x)dx

=368 — [o(3x + 5x2)dx

4
A 3x? 5x3
=368 |5+

0
3 34 (4
=368 — (—2 +55- )

320
=368 - (24+ T)

=368-(24+106.66)
=368-(130.66)
P.S =237.3 units
33) Find the differential equation of the following
y=cx+c— ¢
Given equationisy =cx + ¢ - c3 (1)

Differentiating w.r.t 'x' we get,
@ 1)+0-0 Y 2
dx—c() 0= =c 2)

Substituting (2) in (1) we get,

(% 4 0 R WO . .
pacd beell Rl el Bl s which is the required differential equation.

34) Solve: ydx —xdy =0
Given ydx - xdy =0

= ydx=xdy
Separating the variables we get,
dx _ dy
x oy
Integrating both sides we get,
dx dy
Lo
x y
logx=logy-+tlogc
logx=logy
[+ log m+log n =log mn]
X=cy
xX—a
35) Find the curve whose gradient at any point P(x, y) on it is b and which passes through the origin.
xX—a
Given Gradient =—
y—b
& _xa
dx  y-b

Separating the variables we get,
(y-b)dy=(x-a)dx
Integrating both sides we get,
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[ = bydy =[x — a) dx

2 x2

7—by=;—ax+c ...... 1)
Since the curve passes through the origin (0, 0), we get
0-0 =0-0+c=c=0

~ (1) be comes,

y?-2by =x2-2ax
Adding and subtracting b? in the L.H.S and a? in the R.H.S we get

9 ? )
ye =2by+b"—b° =x*-2ax+a’-a®

(y-b)>-b* = (x-a)*-a’
= (y-b)? = (x-a)*+b*-a
36) Solve the following:

dy 4
= 42y =
X 2y=x
dy 2
=
dx yy X

The given differential equation is of this form [Divided by x]

3

L py=Q wh
o y=Q where

2
P=J s and Q=x3

2

J Pdx = I ;dx =2 log)(:logx2
- Integrating factor (I. F) =e Ipdv _ ploge® _y2
Hence the solution is
yejpdx =Jo. Pyt ¢
= y.xZZJx3. x2dx + ¢
= Xzy: Xdx+c

6
2 X
=X y=? +c

37) Solve the following differential equations

2

6T =0
The auxiliary equation is

m? - 6m+8=0

= (m-4)(m-2)=0

= m=2,4

The roots are real and different

<. Complementary function CF is Ae” + Be**

= The general solution is y = Ae* + Be**
8
# :’_/é’}\'\
4 2

38) o . . dy
Solve the following differential equations: e +16y =0
X

www.TrbTnpsc.com



www.Padasalai.Net www.TrbTnpsc.com

The auxiliary equation is m*> + 16 =0

my =-16

= m2=:t\/j =44i

Hence a=0 and f=4

+ Complementary function CF is

e®=[A cos Bx + B sin Bx]

CF = ™A cos 4x + B sin 4x]

= A cos 4x + B sin 4x

[+ e°=1]

-~ The general solution is y = A cos 4x + B sin 4x
39) Find the differential equation of the following

Xy = c?

Differentiating w.r.t 'x' we get,

x.% +y(1) =0 [Product rule]

b o - . . .
=x +y=0 which is the required differentiated equation.

40) Evaluate A(log ax).
A(log ax) = log (ax + h) -log (ax)

_1 1 i
_Og +ax

h
~ A (log ax) = log (1 + ;)

41) If f(x) = x> + 3x than show that Af(x) =2x + 4
Given f(x) = x>+ 3h
LHS = A f(x)
= f(x + h) - f(x)
[(x +h)?+3 (x+h)] - [x>+ 3x]
¥ +h+2uh+ 3% +3h- F -
3%

Il

h2+ 2xh + 3h

when h =1, LHS = 12 + 2x(1) + 3(1)
=1+2x+3

= 2x+4= RHS

Hence proved.

42) Consider the matrix of transition probabilities of a product available in the market

in two brands A and B.

A B
4109 0.1
B

03 0.7

Determine the market share of each brand in equilibrium position.

9x3=27
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Transition probability matrix

A B
1_4[0.9 0.1

5 03 07
At equilibrium, (A B) T=(AB) where A+B=1
09 0.1
(AB) (0.3 0.7) —AB)
09A+0.3B=A
0.9A+0.3(1-A)=A
09A-03A+03=A
0.6A+03=A

0.4A=0.3
0.3

T 04

3
4
\ 371
B=1-; =

4

Hence the market share of brand A is 75% and the market share of brand B is 25%
43) Evaluate [3%*3dx

[32%3dx = [32%. 33ax

= 33[3%dx

32x

=27 +c

2log3
1
[ fma™  dx = [ma™  d(mx + n)@a””‘*” +c,a>0 and a#1]

d;
44) Evaluate I | zxs >
20X

dx 1 dx
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46) Evaluate [ \/x2 — 16 dx

SAx2 =16 dx = [fx?— 4% dx

x 5 42
:E\/ 2*42*?logx+'\[x2*42 +c
=§ x2—16—8logx+\[x2—16 +c

47)

Evaluate | ?rcosx dx
2

Let f(x) =cos x
f(—x) = cos(—x) = cos x
2fx)=-f(x)
& f(X) is an even function

& écosx dx=2f é cosx
2

=2 [sinx]é

. T .
= [sin3 - sin0
=2
48) Find the order and degree of the following differential equations

.dzy dy 2

(1); +3(—) +4y=0
A\ dzy dy

(zz); -2—=+3y=0

dzy dy 6 2
(111)5—3(5) +2y=x

3

dy |2 dy
w1+ — =aqa—
( )l dle dx?

(V) y' +y") =(x+y)?

Ly dy \2 B
(l);+3(a) +4y=0

. L dy
Highest order derivative is —
dx

-~ order =2

2

. A AL0dY
Power of the highest order derivative e is 1.

~ Degree = 1

Ay dy
(ll)dx2 E 2dx +3y=0

. Ly
Highest order derivative is —

dx?

-~ order =2
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2

. .. dy
Power of the highest order derivative 2 is 1
X

< Degree = 1

dzy dy 6 2
(111)5—3(‘;) +2y=x

~ order = 3, . Degree = 1

3
d2y 2 d2y
w1+ —= =a—;
( ) [ dx? ] dx?

Here we eliminate the radical sign.

Squaring both sides, we get

3
dzy 2 ) dzy 2
[1 + E =aq (E)
~ order =2, .« Degree =3
V)Y +Hy" =(x+y)"
yv +(yn) :X2+2Xy” +(yu)2

dzy

dy
_ 2 2
y' X 2Xy = e X<+ 2x >

~ order =2, - Degree = 1
1

NESNCAY
(vz)dx3 - ( ol R\ 0
Here we eliminate the radical sign.

For this write the equation as
1

)

Squaring both sides, we get

Py (dy
a3 Tl ax

~ order = 3, .. Degree =2

d

>

%

@\ _ (&)

« order =1, .. Degree =3
49) Solve 9y" — 12y' +4y =0
Given (9D>-12D + 4)y =0
The auxiliary equation is
(Bm-2)>=0
2 2
(Bm-2)3m-2)=0=m=13, 7

Roots are real and equal

2
The C.F. is (Ax + B)e3*
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30) Solve % —4% +5y =0
Given %—4% +5y =0
(D*-4D+5)y =0
The auxiliary equation is
m>~4m+5=0
= (m-2)>-4+5=0
(m-2)*=-1
m-2= :t\/—_l
m=2 7 i, itis if the form atip
~ C.F=¢*[A cos x + B sin x]

The general solution is y = ¢®[A cos x + B sin x]
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RAVI MATHS TUITION CENTER ,GKM COLONY, CH- 82. PH: 8056206308
QUARTERLY IMPORTANT 3 MARKS WITH ANSWERS
12th Standard
Business Maths
MY YOUTUBE CHANNEL NAME
SR MATHS TEST PAPERS
CHECK FOR MATHS VIDEOS AND MATERIALS

Total Marks : 150

50 x 3=150

1
) 1 1 -1 1 =2()3

IfA=[2 -3 4 | andB=|—-2 4 —6 |, then find the rank of AB and the rank

3 -2 3 5 1 -1
of BA.
Given
1 1 -1 1 -2 3
=2 -3 4 |andB=|-2 4 -6
3 -2 3 5 1 -1

3 =2 3 J/\5 1 -1

1-2+5 -2+4-1 3-6+1 -6 1 -2 -6 1 -2
=|2+6+20 —-4-12+45 6+18—-4| =128 —-12 20 |=]28 —-12 20
3+4+15 —-6—-8+3 9+12-3 22 —11 18 22 —-11 18
Matrix (AB) Elementary Transformation
-6 1 -2
MB =128 —12 20
22 —11 18
1 -6 -2
~|-12 28 20| [C1
-11 22 18
1 -6 -2
~|-12 28 20| |Ry— Ryt 12R,
-11 22 18
1 -6 -2
~|0 —-44 -4 IRy — Ry + 11R,
0 —44 -4




www.Padasalai.Net

Matrix (AB)

Elementary Transformation|

1
~10
0

-6
—44
0

-2
-4
0

IRy = R3— R,

The matrix is in echelon form and the number of non-zero rows is 2.

1-4+9 1+6-6 -1-8+9
=[-2+8-18 —-2—-12+12 2+16—18
5+2-3 5-3+2 -5+4-3
6 1 0
=[-12 -2 0
4 4 -4
Matrix (BA) [Elementary Transformation|
6 1 0
Ba4=|-12 -2 0
4 4 -4
1 6 0
~1-2 —-12 0 C, < C,
4 4 -4
1
- IRy — Ry + 2R,
-4
1 6 0
~lo 0 0 R3—>R3*4RI
0 —20 -4

The number of non-zero rows is 2.

~p(BA) =2

Given non-homogeneous equations are

S5x+3y+7z=4
3x+26y+2z=9
7x+2y+10z=5

The matrix equation corresponding to the given system is

5 3 7\/x
320 2 |[y]=
7 2 10)\z

4
9
5

Augmented
matrix [A, B]

Elementary Transformation

www.TrbTnpsc.com

~p(AB) =2

Now BA =

-2

52

-6
-1

3

2) Show that the equations5x+3y+7z=4,3x+26y+2z=9,7x+2y+10z =5 are consistent and solve them by rank method.

-3
-2

-1
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Augmented
Elementary Transformation
imatrix [A, B]
5 3 74
326 29
7 2 105
3 26 29
~5 3 74| RieR
7 2 105
26 2
1 3 53
R, > R, =3
s 3 74 1 1
7 2 10°
| 26 2
3 3 3
121 11 =11 |[R2 = Ry 7Ry
0 =5 3
5
7 2 5
; 26 2
3 £
) -121 2_11 Ry — Ry — TR,
3 3
0 ~176 16 ~ 16
3 3
26 2
a3 3 |R R,+ 11
-1 1 27"
~10 5 571 |R; >R+ 16
-no1 7!
0 5 3
L B2
333
o ZL-1 Ry = R3 =R,
33
0 0 O

Here p(4) = p(4, B) =

2 < Numberofunknowns.

www.TrbTnpsc.com

The system is consistent with infinitely many solutions let us rewrite the above echelon form into matrix form
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(=)
S W~ Wl

26 2
x+—ypt-z=3
3 3

26 2
x+—y+-z=3
3 3

[letz = k where KE R
—11 k o

Q)= —y+t-=-1 = et L
5 ‘

3
= —1ly= -3-k 1ly=3+k

1
= y=;(3+k)

1
Substituting y = —(3 + k) and z=kin (1) we get,
11

26 /3+k 2
x+—|—|+-k=3
3 11 3

26 /3+k 2k
=—[—|-—+3
3 11 3

78 =26k 2k

-—+3
33 3

78 — 26k — 22k + 99
33

78 — 26k — 22k +99
33

21-48k  3(7- 16k)

33 33

1
= —(7-6k)
11

1 1

Solution set is {—(7 —16k). —(3 + k), k} KeR
11

11

Hence, for different values of k, we get infinitely many solutions.

www.TrbTnpsc.com

The price of three commodities X,Y and Z are X,y and z respectively Mr.Anand

purchases 6 units of Z and sells 2 units of X and 3 units of Y. Mr.Amar purchases a

unit of Y and sells 3 units of X and 2units of Z. Mr.Amit purchases a unit of X and

sells 3 units of Y and a unit of Z. In the process they earn *5,000/-, *2,000/- and

*5,500/- respectively Find the prices per unit of three commodities by rank method.
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Given that the price of commodities X, Y and Z are X, y and z respectively

By the given data

Transactionlx v [z Earnind
Mr. Anand  [+2(+3[-6|Rs.5000
Mr. Amar  [+3F1 +2/Rs.2000
Mr. Amit  |-1 {3(+1|Rs.5500

www.TrbTnpsc.com

Here, purchasing is taken as negative symbol and selling is taken as positive symbol

Thus, the non-homogeneous equations are

2x + 3y - 6z = 5000
3x -y +2z=2000
X+ 3y+z=550

The matrix equation corresponding to the given system is

2 3 -6\ /[x 5000
-1 2 ||y |=2000
-1 3 1/\z 5500

Augmented matrix

[Elementary Transformation

2 3 —65000
3 -1 22000
-1 3 1 5500

-1 3 1 5500

3 =1 2 2000 R[ E R‘_-'.

2 3 —-65000

1 -3 -1 -5000

3 =1 2000 2000 Ry — Ry(— 1)

2 3 -6 5500

1 -3 —1-5500 R, -7, 3R,
5 18500 R, - Ry~ 2R,

9 —416000

1 -3 —1-5500

0 1 8 100 R, — Ry~ 8
8 8 R3 — R3+9
—4 16000

0 1 % . 2190

—5500
=3 - 18500 e R R
5 EYs — Ry—

0 1 : 8 3 37 1%
—4 5 16000 300

0 0 —->—-—
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Augmented matrix Elementary Transformation

1 -3 -1 —-5500

0 1 5 18500
8 8
—77 —38500
O — —
72 72
.Clearly the last equivalent matrix is in echelon form and it has three non-zero rows . . ;. = p(4) = p([4, B]) = 3 Number of
unknowns. - The given system is consistent and has unique solution. To find the solution, let us rewrite the above : echelon form

into the matrix form.

1 -3 -1 —5000
0 1 5 X 18500
8 ¥ 8
-77 I\ 2 | 38500
0 72 72

=x—3y—z= —5500

5 18500
yt-—z=—
8 8
=77 38500
_
72 72
e =7z —38500
{ 3_] = —j‘;z;" = ""‘j);"}"'
—38500
=z=
-77
=z =500
5 18500 18500 2500
@)=y+-(00)=—" y=—"-"—"
8 8 8 8

(1) = x—3(2000) — 500 = — 5500

= x — 6000 — 500 = — 5500

= x— 6000 — 500 = — 5500

- 5500 + 6500

10000

Hence, the prices per unit of three commodities are Rs1000, Rs 2000 and Rs500 respectively

=X

=X

An amount of "5,000/- is to be deposited in three different bonds bearing 6%, 7%
and 8% per year respectively. Total annual income is "358/-. If the income from
first two investments is *70/- more than the income from the third, then find the

amount of investment in each bond by rank method.
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Let the amount of investment in each bond be
Rs.x Rs.Y,Rs z respectively.
Given x +y +z=5000 ..(1)

6x Ty 8z
Also — + — + — =358
100 100 100

PNR xx1x6 6x

~ Interest = — = =
100 100 100
6x+ 7y + 8z
= ——— =358
100

= 6x+ 7y + +8z=35800

6x Ty 8z
Given that — + — =70+ —
100 100 100

= 6x + 7y = 7008z
= 6x + 7y — 8z = 7000

The matrix equation corresponding to the given system is

11 1)\ /x 5000
6 7 8 ||y]|=]35800
6 7 -8/\z 7000

IAugmented matrix [A,B]|Elementary Transformation

1 1 1 5000
7 8 35800
7 —8 7000
1 1 5000 R, — Ry~ 6R,
1 2 5800 R, = R, - 6,
1 —14-2300

1 1 1 5000

0 1 2 5800 Ry — R3;—R,

0 0 —16-28800

The last equivalent matrix is in echelon form and p(4) = p([4, B]) = 3 = Numberofunknowns

Thus, the given system is consistent with unique solution. To find the solution, let us rewrite the above echelon form into the matrix

form
1 1 1 X 5000
0 1 2 y]=1 5800
0 0 —-16/\z —28800

=x+y+z=5000 ..(1)
=y+2z=5800 .(2)

= —16z= —28800 ..(3)
3) = —16z= —28800
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28800

=z=——=1800
-16

Substituting z = 1800 in (2) we get,
y +2(1800) = 5800
= y+ 3600 =5800
= y=5800-3600
= y=2200
Substituting y = 2200 and z = 1800 in (1) we get
= x+ 2200+ 1800 = 5000
= x+4000=5000
= x=5000 - 4000
= x=1000
Hence, the amount of investment in each bond is Rs. 1000, Rs.2200 and Rs. 1800 respectively

3
A total of Rs 8,600 was invested in two accounts. One account earned 42 % annual

1
interest and the other earned 6 2 % annual interest. If the total interest for one year

was Rs 431.25, how much was invested in each account? (Use determinant method).
Let the amount invested in the two accounts be Rs x and Rs. y respectively

By the given data, x + y = 8600 ..(1)

3 X 1 y PNR
4-x — +6- x — =431.25 [ - interest = —]

4 100 2 100 100
19x 13y
= — + — =431.25
400 3200
19x + 26y
= =431.25
400

19x +26y = 172500 ...(2)
I
19 26
=26-19 =7

8600 1
A= 5500 26|~ 3600(26) ~ 1(172500)
= 223600 - 172500= 51100

1 8600
8 =16 172500 | = 1(172500) ~ 19(8600)

=172500 - 163400 = 9100

Ax 51100

x=——-—=7300
A 7

= 1(26) - 1(19)

3 1

Investment in the interest of 4= % account is Rs. 7300 and investment in the rate of 6= account is Rs. 1300.
4 2



www.Padasalai.Net www.TrbTnpsc.com

In a market survey three commodities A, B and C were considered. In finding
out the index number some fixed weights were assigned to the three varieties in
each of the commodities. The table below provides the information regarding the
consumption of three commodities according to the three varieties and also the

total weight received by the commodity

Commodity Variety Variety Total weight
I [II I

A 1 R B 11

B 2 4 5 21

C 35 6 27

Find the weights assigned to the three varieties by using Cramer’s Rule.
Let the weight assigned to the three varieties be Rs. x, Rs. y and Rs. z respectively
By the given data,
x+2y+3z=11
2x +4y + 5z=21
3x+ 5y +62=27

4 5
5 6

2.\
2
3 6

2 4
35

3
5[=1

+3

)2
A=|2 4
35 6
=1(24-25)-2(12 - 15) + 3(10 - 12)
= 1(-1)-2 (-3) + 3(-2)
==1+6-6=-1 # 0.

Since A # 0 the system is consistent with unique solution and Cramer's rule can be applied.

11 2 3
Ar=1{21 4 5

27 5 6

4 s 21 5 21 4
== - +
Ws 6| 7227 6| 3|27 5

= 11(24 - 25) - 2(126 - 135) + 3(105 - 108)
= 11(-1) - 2(-9) + 3 (-3)

= 11+18-9
=2
1113
Ay=1[2 21 5
327 6
21 5 2 50 |2 21
= - 11 +3
27 6 361 7|3 27

= 1(126 - 135) - 11(12 -15) + 3(54 - 63)
=-9-11(-3) + 3(-9)

=-9+33-27

=3
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1 2 11
2 4 91 4 21 2 21 2 4
= = - +
Az i 5 27 2 3 27 1 35
3 5 27

=1(108 - 105) - 2(54 - 63) + 11(10 - 12)
= 1(3) - 2(-9) + 11(-2)

=3+18-22
=-1
Ax -2
x=—=—=2
A -1
Ay -3
y=—=—=3
A 1
Az -1
andz=—=—=1
A -1

Hence, the weights assigned to the three varieties are 2, 3 and 1 respectively
The cost of 2kg. of wheat and 1kg. of sugar is Rs 100. The cost of 1kg. of wheat and 1kg. of rice is Rs 80. The cost of 3kg.
of wheat, 2kg. of sugar and 1kg of rice is Rs 220. Find the cost of each per kg., using Cramer’s rule.

Let the cost of Ikg of wheat be Rs. x, kg of sugar be Rs. y and lkg of rice be Rs. z.
By the given data,
2x+Y =100
x+z=280

3x+2y+z=220

=2(0-2)-1(1-3)+0

210
L o\ 0 1 11
= = - +
A 2 7 o
320\
=2(-2)-1(-2)
—_4+2=2
100 1 0
100 1 0 1 80 1
= = - +
Ax 100, =1 ¢|*0
220 2 1
=100(0 - 2) - 1 (80 - 220)
=100(- 2) - 1(- 140)
=-200 + 140 = - 60.
2 100 0
s 80 1 1
Ay = =20 (|10, | |*0
3220 1

=2 (80 - 220) - 100 (1 - 3)
=2 (- 140) - 100 (-2)
=-280 + 200 = - 80.

2 1 100
Az=|1 0 80
3 2 220



8)

www.Padasalai.Net

0 80 1 80 1 0
2220 3220 32
=2(0 - 160) - 1(220 - 240) + 100(2 - 0)
=2(- 160) - 1(- 20) + 100(2)

2 -1 + 100

=-320+20+200
=-100
Ax =60
x=—=—=30
A -2
Ay =80
y=—=—=40
A -2
Az —100
z=—=—=50
A ~2

The cost of lkg of wheat is Rs.30
The cost of Ikg sugar is Rs.40 and
The cost of 1 kg of rice is Rs.50

Solve the following equation by using Cramer’s rule

x + 4y + 32 =2,2x—6y + 6z=3, 5x— 2y + 3z=-5

1 4 3
A=|2 -6 6

5\=2 3

-6 6 2 6 2 -6
= - +
1—23 453 35—2

= 1(-18 + 12) - 4(6 - 30) +3 (- 4 +30)
= 1(- 6) - 4(- 24) + 3(26)
=-6+96+78=168 # 0
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Since A # 0 the system is consistent with unique solution and Cramer's rule can be applied

2 4 3
Ax=1|"3 —6 6
-5 -2 3
-6 6 T\N6 -3 -6
= - +
2 -2 3 4 -5 3 3 -5 -2

=2 (- 18+ 12) - 4(- 9 +30) + 3(6 -30)
=2(- 6) - 4(21) + 3(- 24)

= 12-84-72=-168
1 2 3
; ) -3 6 2 6
Ay = - -1 -2
Y -5 3 5%
5 -5 3

=1 (-9+30)-2(6-30)+3(- 10+ 15)
= 1(21) - 2(- 24) + 3(5)
=21+48+15=84
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1 4 2
Az=2 -6 -3

5 -2 -5

— 653 2 -3
-2 -5 5 -5
= 1(30-6)-4(-10+ 15)+2(-4+30)
=24 - 4(5) + 2(26)
—24-20+52=56

Ax _168
A

2 -6
552

=1 —4 +2

-

168

xX=

Ay 84
l B — = =
: A

168

[ I

g
Il

Az 56
A 168

)
J

1
3

. . 11,
Solution set is { 1, 56 }

1

Integrate the following with respect to x. ———
B & P e+ 1+4x—1

1
=
=Multiplying and dividing the conjugate of the denominator we get

\x+1—=+x—1ldx

(N4 ) (VT T)
T

TG -G

[ v (a+b)a—b) = a2—b2]

—

Vx+1—-+x-1

==
e

T AT
=[———dx

2

1 1 1
x 5!((x +1)2 - (- I)E)dx

3 3
1|+ -3
2 3 - 3

2 2

+c

= — !Tl(.x' F1) —(.r—]]5j+t'
2 %=

2z

www.TrbTnpsc.com
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1 3 3
= 5[(x+1)§—(x—l)§]+c

10) Integrate the following with respect to x.

xt—x2+2

x—1

x-x2+2

f dx

x—1

’" X+ x
[x=1 | x*-x*+2
| {
‘ i |x1 Ix
| g

X
:;f;+210g|x*1\+c

11) Integrate the following with respect x
3x+2
(x=2)(x—3)
(3x+2)dx
J (x=2)(x—3)

_J -8 11
pRl gy L
= — 8loglx — 2| + 11loglx — 3| + ¢

= — Illoglx — 3| — 8loglx — 2| + ¢
3x+2 4 B
(x=2) (x=3)  x-2 T
= 3x+2 = A (x-3)+B(x-2)
Putx=3
9+2=B(1)=B=11
Putx=2
8=A(-1)2A=-8
3x+2 -8 11
—_—  —
(x=2)(x—3) x—2 x-3
12) Integrate the following with rexpect to x

at— exlagb

exloga bx
ar—e* log b

dx

& log apx

- elogbx m
. m log n = logn
eluga' b

abeX
~ .. logx _
_Ia".bxdx [ o _x]

X dx
=] - dx—|

a‘b* a‘b*

dx

1 1
=[—dx—[—dx
bx ax

=[bdx —[a ¥dx [ Jadx = 2 +c]
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b*.’( a*x
= — +c
—log b —log a
b*.’i a*x
= - + +c

log b log a
1 1
= + +c
b*log b log a.a*
1 -1
= — +c
a*log a b'log b

13) Integrate the following with respect to x

6x+7
\/3x2+7x*1
6x+7
Let [=J= x
\/3x2+7xfl

Let t=3x>+7x—1
= dt = (6x + 7)dx

dt 1
nl=[==
I\/; [t2dt
1 1
37! 2
= N +c=T+c
,5+1 >
:2\/;+c

=232+ T 1 +e

['-'t:3x2+7x+c]

14) Integrate the following with respect to x.

(4x+2)\x2+x+1

Let I= J(4x + Z)sz +x+ ldx

2

put t=x"+x+1

dt = 2x + Ddx

a1 =20(2x + Dfx? +x + ldx
= 2fJrdt

1 t;—+1
= ZItzdt: 2T +e¢
E+l

=25 +c

wiw | S

43
=3+
3l2 C

3
4 3
:g(x2+x+1)2+c [~.-z:x2+x+1]

15) Integrate the following with respect to x.

eSx 3x—1
9x?

www.TrbTnpsc.com
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1

Letfix) = ;and a=3
Ly -1

= flx) = o X

S ~1-1
S @)= 5. (= x

: -1l NS
=>f(x):7x :;

W= Ie3x(3:f(x) +f'(x))dx

= e3xf(x) +c

[ o o [aj(x) 4 f'(x)]dx = P flx) + c]

&3

1
=\ pIX _
= +e=—+
& 9x ¢ 9x ¢

16) Using second fundamental theorem, evaluate the following:

e dx
1)c(l-*-log)c)3

Let]=[S———
¢ le(1+logx)3
Lett= 1+log x
1
=dt= -dx
X
When x=1, t=1+log 1=1+0 =1
When x=e, t=1+log e=1+1 =2

i o
“l= ﬁtg =% 3ar

3] 2
—3+1 |,

17) Evaluate the following using properties of definite integrals:

T .7
- Sin'x
dx

sin’x+cosTx

sin’x

——dx (1)

sin'x+cos’x

By the property, | of@)dx = ) ofta = x)dx

LetI=f§

[ Z— VN
sin (2 x)-%—cos (2 x)

s
I cos™x dx

1=l - -

cos'x+sin'x

www.TrbTnpsc.com
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v ainl X - z -
csin| 5 —x|=cos x and cos |3 -x|=x

Adding (1) and (2) we get,

7

£ sin'x cos'x
2= Ié 7 7 + 7 7 dx

sin'x+cos’'x cos'x+sin’'x

: sin’ x+ced’ x
= el

=4 1) — — gt
0 SHT X +cCO8 X

z = T T

=f6dx=[x]é=5—0=5
_r
.21 = B
T
7=
4

18) Evaluate the following using properties of definite integrals:
1 l
) olog T 1 )dx
! 1
LetI:folog T 1 |dx

I—J(l)log(lTx)dx - ==

By the property, g/‘(x)dx = gf(a —x)dx
\g 1-(1-x)
I= folog(—lx )dx

1-1+)
I—J(l)log( +Y)abc

I-x

=Iélog(ﬁ )dx - - -

Adding (1) and (2) we get,

=1 I:log(%) + log(% )]dx

: <% . X
= log X —— || dx
j{ah[ - x ; ] X

1] J.-"'.‘l-
[+ log m + log n=log mn]
= [{logldr =0 [+ log 1=0]
2[=0
=21=0

19) Evaluate the following using properties of definite integrals:

1 X
o s
(1-x)4
Let1=[}——dx
(1-x)3

= —f(l) - ~dx
(1-x)3

[Multiply and divide by -1]
1 I=x—1

= _IO ~dx
(1-x)3
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[Adding and subtracting 1 in the numberator]

1-x-1
:IO al dx

3

(1-x)3

[ fZ/(x)dx = —I?f(x) dx]

JO 1-x _ 1 dx
(lfx)% (lfx)%

= Jo(a fx)l‘ti - x)_?'t)dx
1

=% —x)idx—f?(l —x)_z%dx

1 3
(1-x)i*t (1-x) 3"t

4 S 1 0
= | -3 -3 +40 —x)z]

1
4 5 1
=3 la|+4[13]-0

2 __4
—s()+41)= - +4
74+20_E

5 5

20) Evaluate the following integrals:

) 1_ 1)cze ~ 25y

Let/ = 117 1xze 2y

w=x? dv=eX
e*Zx _8*2\7

u'=2x v= =
-2 2

—2x

w=2 v, = +—

0

Using Bernoulli's formula

1 =uv=u1v1+u4V2

TR
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5 1 (-5
2——|=-
&2 4 &2

21) Evaluate the following integrals:
3 xdx

on/mhls)cﬂ
Let —p—¢
Ofe+T++/5x+1
5 x(\x+1—\5x+l)

(T T+ B 1) (Ve T -5 )
Px(\/m - \/5)c_+l)dx

0

e+ )= (5x+1)
[ (a+b)(a—b)=a2—b2]
3‘x[:yx+l -x..'ﬁ)r+l}ci).‘
% -i[ x+f=5x-[

j,&f (*». t+1—-\!‘3x+1)dx
0

T T

3 3 3
1e+D;  Gx+1);

4 3 3
2 5(-)
2 2 0

172 , 1 RE
-['(x+l)2—(5x+l)2]

413 0

213 0

1r1 3 1 313
=——[—(x+1);——(5x+1);]
15
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Irr 31 3 1 3\ Alo\3
-[-@, - (16);]— [‘(1);—_(1);]
203 3 15

-
;[( (4)\/4_16‘/16) (; i)]
(

—Tx

RESIEDE Find the function when x =2,y = 3

22) Blactic: ion 2 is ot  _
Elasticity of a function o, is given by o

EY —Tx
Ex . (1-2x) (2+3%)
Also, it is given that x =2, wheny = %
xdy ST,
ydx  (1-2x)(2+3x)
dy ~7 £ dx
¥ A(1=2x)2+3x)
—7dx
T (=20) (2+3%)
dy Tdx
VT (2x+1) (3x+2)
dy Tdx
J;: (20— ) (3x+2)

de7 2 3 d
o T 3 |

log y= Zf—dx 3J.

3x+2

log|2x—1| log|3x+2|

= - +
3 3 logc

; . . 2x—1
=log y og ¢ = log 3x+2

/ y / 2x—1
=~ -1l =

%g|\¢ %8 312

y72x—1 D 2x—1 1
AP A [ e
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o0 | W

Y N N
=cl3 =c=1
_ 2x—1
Y=\ et2

2x—1
=y =
V= 342
7 4 B
—
(2x—1) (3x+2) 17 312

T=A(3x+2)+B(2x-1)

PN e S P
Put x="=7"T=B|5 —1|7=B|7
Pu x=37=4(2+2 — (2
ut x=37=A\7 =7=A4{;

7 2 3
To(2x—1)(3x+2)  2x—1  3x+2

a
23) If the marginal cost function of x units of output is N and if the cost of output is zero. Find the total cost as a function
ax

of x.

. . . a
Given marginal cost function =
ax+b

=>MC—L=>d—C— <
B ax+b dX—\/ax_+b
a
=dC= ,—aﬁbdx
= [dC=df &
_a\ax+b
-1
= C=af(ax +b) 7T dx
: {[\-I.-_
Aax+o) 2
C= 4 -(,—'--+k

()

e @
= C=20\ax+b+k ...(1)
Since the cost of output is zero.

C=0,whenx=0

a()>0=24J0+b+k

=0=2\b+k
= k= -2
~(1)becomes

C=2\ax+b-2b

4 4
24) Given the marginal revenue function ———— -1, show that the average revenue function is P = —— -1
(2x+3) 6x+9
4

Given marginal revenue function = >~ 1
(2x+3)

T R R
=>MR—dx— (2x+3) -
= dR = (4(2x +3) "2~ dx
= [dR = 4] (2x + 3) " 2dx — [ dx
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(2x+3) 21

(-2+1)

2x+3) 7!
SR

=12,

-2
=>R=m—x+k ..
When x=0, R=0

0=—=—0+k==1
=20=—7 -0+k==7

~ (1) becomes
-2 2

= — +_
%+3 T3

R
We know that R=Px=>P=;

~ Average revenue function

R R A X 2
P=—=—-= 4=

X X x(2x+3) x  3x

-1+
x(2x+3) 1 3x
-2 2

(i3 i
—6+2(2x+3)
3x(2+3)
—B +4x+ 4
3x(2x+3)

4% |
3£4(2x+3)
4
T 3oy !
4
P=c51

Hence Proved.

www.TrbTnpsc.com

A firm’s marginal revenue function is MR = 20e™/10 (l - lx_o) . Find the corresponding demand function.

Given marginal revenue function.

R= IZOel_g(l 3 %)dx
We know that [e®[af(x) + f (x)]dx = e™f(x) + ¢

-1 ’
Here a = E,f(x)=x, fx)=1

X l -X
Rzojeﬁ[ Eerl:IdeOeﬁerk
2 R=20eTox+k ...(1)

When x=0, R=0
0=0+k=k=0

(1)becomes

R =20xe10

Demand function P
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= 1=
S
=
]
5

-X

= P=20eT0
14000
\Tx+4

26) The marginal cost function of a commodity is given by MC = and the fixed cost is Rs.18,000.Find the total cost and

average cost.
14000

\Tx+4
de 14000

= & \Tx+4

o dC= 14000 dx
" s

= [dC = 14000/

Given MC =

dx
Ford

1
== 14000f(7x + 4) " 2dx

(7x+4) *%”
= C=14000—— +k

(,;+])7

1
(Tx+4)3
7

2

= C = 14000 +k

2000 ~

C = 14600 x ; Jix+d+k

=2 C=4000\7x+4+k ...(1)
Given fixed cost is 18,000
When x=0, C=18000
=18000=4000V4+k
=18000=4000(2)+k
=k=18000-8000
=k=10000

~(1) becomes,
C =4000+/7x + 4 + 10000 ,

Average Cost (AC)
C

X

4000 10000
= —ATx+4+—
X X

27) The price elasticity of demand for a commodity is % . Find the demand function if the quantity of demand is 3, when the
X

price is Rs. 2

. i p
Given elasticity of demand = =
X
—p d _p
=5 = ===
x dp 3
—x3dx dp
= =p. —
x I P

= —xXx=dp
= - fxzdx = f dp
3

= —?+k=p (D
When p=2, x=3
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33
= *?ﬂ‘kiz

k=2+9= k=11

~ (1) becomes
3

P=-S+

X3

= 117?
28) dy
Solve: y(1 - x) - X = 0
. dy
Given y(1-x) - X =0

dy
= y(1-x) =

Separating the variables we get,
(1-x) d dy

=

Integrating both sides we get,

J(ll)dxf"—y
x y

= logx - x =logy+c

29) Solve: cosx(1 + cos y)dx — sin y(1 + sin x)dy = 0

cosx(1 + cos y)dx — sin y(1 + sin x)dy

Separating the variables we get

cosx siny

dy

1 +sinx *= 16cosy
Integrating both sides we get

siny

j CoSx dx =J

1 +sinx 16cosy

dy
put 1+sinx = t = cosx dx =dt

Also 1+cosy =s = -siny dy =ds

= siny dy =-ds
dt ds
By L L
t s

= log t=log s + log ¢

= log t=log(§)

[+ log m- 10gn=log% ]
c

= ==
N

= l+sinx =
1+cosy

[+ t=1+sinx & s=1+cosy]

= (1+sinx)(1+cosy)=c

d
30) Solve: d—i =y sin2x

Separating the variables. ,we get,
.
oy =sin2x dx

Integrating both sides we get,

www.TrbTnpsc.com
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d
) - [ sin2x
y
—cos2x
1

= logy= +c

31) Solve the following homogeneous differential equations.
& 2., 2
XY= \/x +ty
dy
X ; =y+ \/x2 + y2

7]

X

dy
dx
Since the numerator and denominator is a homogeneous function of degree 1,
dv

= ddy— +
put y=vx an R At

vx+\[x2+v2x2 vx+xy1 +v2
dv
x x

dv 5 5
=>x5=v+\/l+v —v=\/1+v

Separating the variables we get,
dx dx

N

Integrating both sides we get,
dv dx

=1

dx
o = lo, x+'\[x2+a2+c
x2+a? s
= log v+\[v2+ 1‘ =log x + log ¢

= log(v + \/v2 +1) =log xc

= V+\/V2 +1=xc

Replace v by f we get,

2
¥ Y
'+\/—2+1xc
x X

Syt 7xe
=>y+'\/x2 +y2 :ch
32) Solve the following:
b
7 Tycosx = sinxcosx .
The given differential equation is of the follows
dy
o +Py=Q where

P=cosx, Q=sinx cosx

www.TrbTnpsc.com
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I Pdx = ,[ cosxdx

=~ Integrating factor (I.F) =e [p.dx _ psinx
Hence, the solution is

yejp'dx = erIp‘dxdx +c

Sin% = [sinxcosx. e ™dx + ¢

Sy.e
put t=sinx = dt =cosx dx

=y’ = [reldr ... (1

Algabraic function

put u=t; dv=et dt

du=dt; v=et

Using integration by parts

Iudv = MV*IVdu

= [teldt = te! — [e'dr =te-e! ... )

Substituting (2) in (1) we get,

yesinx —telel+c

=y S =el(t-1)+c

=y S =81 (sinx-1)+c [+ t =sinx]
33) Solve the following:

dy 3x3 1+x2

+ =
dx | +x2y

1+x3

The given differential equation is of this form

Y po—
= +Py=Q Where

3x2 1+x2
\\ 1+x3 R 1+x3
. B 3x2
" dex =1 1+x3 dx

put t=1+x> = dt=3x> dx

dt
=[ 7 =logt=log(1+x%) [+ t=1+x’]

~ Integrating factor (I. F) =e Ipdr — glog(1+x)

=1+x3
Hence the solution is
yejpdx = IQ e!pdxdx +c

\

1+ 2 g
= y(#+x) = I( % |at e

¥z

=[(1+ xz)dx +c
3

NI

= y(1+x°)=x+ S T
34) (o ¥ . . ™ .

If o Tytanx=sinx and if y =0 when x = 3 expressy in terms of x.
Given differential equation is of the form
dy
= +Py=Q where

P=2 tanx; Q=sinx

[ pdx = [2tanxdx =2(log secx)=log sec’x
2x

= Integrating factor (1. F) =e Ipdx _ plog sec
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:S€C2X

Hence the solution is
yejpdx =Jo. elPdigy 4 ¢
=y sec’x=] sinxsecxdx +c

5 . 1
=y sec’x=/ sinx. — dx+c

CcoS™X
sinx

=y sec’x=| —.
COSX COSX

2y sec?x=|tanx secxdx+c

=y sec?x =secx+c ... D
Also its givenwhen x=7—3z ,y=0

0(sec2§) = secg +c
= 0=2+tc=c=2
~ (1) becomes
y sec2x =secx-2
35) Solve the following differential equations (D?>~10D+25)y=4¢>* + 5
The auxiliary equation is
m?-10m+25=0
(m-5)=0
=>m=35,5
The roots are real and equal.

~ Complementary function CF is (Ax + B) esy

: 1
Particular Integral PI1 = 2(D) fi(x)
2

1 X
= AxeX=4e% =
(D-5)* 2

=2x2 &3 [+ (D-5)? =0 when D=5]

1
PIZ: m fz(X)

oA B 5.0 B 5.e0%
(D-5)? (D=5)*  (0-5)?
5 1
25 s

~y=CF+PI, + P12

= The general solution is

y=(Ax+B)e*+2x2 e +5
25

A0

-5 -5
36) Solve the following differential equations (3D?+ D — 14)y=13¢**
The auxiliary equation is
3m?+m-14=0
7_

(m-2)3 =0

L,
=m=2,-3
The roots are real and different

7

= CF is Ae**+Be ™ 3"

~ OB
Particular Integral PI= ) A(x)
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=———— 13ex
(3D%+D-14)

13.e%
3D*+D-14
13¢% 13¢%
T (D-2)(3D+7)

7
3(D-2) (D+§)

~y=CF +PI

= The general solution is
7

y=AeZ+Be ~ 3¥ +xe?*

42

w
W Wi

(x-2) Bx+7)

d
37) Solve: Ey + e ye*=0

=2 X(Ity)
dx y

Separating the variables we get,
dy .
=1 e dx

= log(1+y) =-e*+c
38) dy
Solve: log (; ) =ax + by

d
Given log(d—i ) =ax + by

dy
= = :eax+by
dx

[Since logarithmic & exponential are reversible functions]

dy
= =¥ x e [ a™ x a" =a™™" ]

Separating the variables we get,

dy
— =eax dx
ety

= e-by dy =eax dx
Integrating both sides we get,

Je ™t = [eor dx
e*hy P

= — +¢
a

-b

www.TrbTnpsc.com
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ax

e

~by

b

= — +4¢
a

+c

www.TrbTnpsc.com

39) Ify= x3 = x2+x — 1 calculate the values of y for x =0,1,2,3,4,5 and form the forward differences table.
whenx=0,y=0+0+0-1=2Y=-1

40)

41)

when x =1,y = 1312+ 1-1 = y=0.

whenx=2,y=23-22+2-1=2y=8-4+1=y=5
whenx=3,y=3%-3%43-1=2y=27-9+2=y=20
whenx=4,y=4>-4’+4-1 2y=64-16 +3 =2 y=51
whenx=35,y=5-5%5-1=y=125-25+4=y=104.

Hence, the forward difference table is

y [AyjaZy

A3y A4yA5y

-1

0 |1 [4

5 |5 (10

=)

20 |15(16

51 3122

104)53

Evaluate A

(x+1) (x+2)

by taking ‘1’ as the interval of differencing

By partial fraction method

1

A

(x+1) (x+2)  x+1

1
(_\'+1)(},-KZT &

B

x+2

A(x+2)+B(x+1)

(x+1) (37

=21=Ax+2)+Bx+1)

whenx=-1,1=A[-1+2]=1=A
whenx=-2,1=B[-2+1]=1=-B
=B=-1.

’ A|:(9€+1)(x+2)

1
TAxtl+l

| 1
(Eﬁ
1 1
-— -
2 1
X2 x+l

1

1

x+1

T2y

1

x+1

1

x+3

1

1+3

1
— ) where h=1

x+2

o3
X
X

— )ﬁ) [+ A f(x) = f(xc+) - £00)]

1

x+3 x+2

1

x+2

2(x+1)(x+3) 1 (x+2) (x+3) —1(x+1) (x+2)

(x+1) (x+2) (x+3)

2(x2+4x+3) = (x2+5x+6) — (x2+3x-2)

-2

1

To(xt1) (x+2) (x+3)

(x+1) (x+2) (x+3)

&2

- A[(xﬂ)(m)]

Tt (512) (x43)
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Show that the equations x—4y+7z=14,3x+8y—2z=13,7x—8y+26z =5 are

inconsistent.

The matrix equation corresponding to the given system is

1 -4 7\ /X 14
38 2|lY|=113
7 -8 20/)\Z 5

AX=B

www.TrbTnpsc.com

IAugmented matrix [A,B] Elementary Transformation

1 -4 714
38 -213
7 -8 265

1 -4 7 14
~10 20 —-23-29
20 —-23-93

R, — R, 3R,
R, — Ry~ TR,

1 -4 7 14
~lo 20 -23-29 Ry — R3— R,
0 0 0 64

p(4) = 2,p([4, B]) = 3

The last equivalent matrix is in the echelon form. [A, B] has 3 non-zero rows and

[A] has 2 non-zero rows.
~ p([4, B]) = 3 ,p(4) = 2,
pA) # ([4, B])
The system is inconsistent and has no solution.

5+5¢%

—dx

A2 Evaluate |

ef+e

sesx ()
efte " efte ™
= 5[e¥dx
=5¢"+¢
43) Evaluate | (logx)2dx
) (logx)zdx = [udv
=uv — f vdu
=x (log x)*> — 2] logxdx...(*)
= x(logx)2 =2 udv
= x(logx)2 = 2[uv — Judv]
= x(logx)2 - 2[xlogx — [ dx]
= x(logx)2 —2xlogx +x+¢
= x[(log)2 - Zogx2 +2]+c¢

For_[ log x dx in (*)

1
Take u = (log x) Differentiate du = ;dx and dv = dx Integrate v =x

44) Sketch the graph y = |x + 3| and evaluate [ o o + 3] dx.
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(%3 if xz -3
yEREN=—e43) i x< -3

Required area = | Zydx = 0_ dx
= IZydx = f‘iéydx
=730+ 3y + [0 (x + 3)dx

-3 0

(x+3)2 (x+3)2 9 9 .

=- 2 + B = 0—5 + 5—0 =9 sq. units
-6 -3

45) Given y3 =2, y4=—6, ys=8, y¢=9 and y; = 17 Calculate A%y;
Giveny3=2,y4=-6,y5=8,ys=9 and y; =17
Atys=(E-1)y;
= (E*— 4E3 + 6B — 4E+1)y;
= E'y; —4E’%; + 6E%y3~ 4Ey3 + y3
=y7~4y6t+ 6ys —4yst ys
= 17— 4(9) + 6(8) —4(-6) + 2
=17-36+48+24+2=55

www.TrbTnpsc.com

46) The total cost of 11 pencils and 3 erasers is Rs 64 and the total cost of 8 pencils and

3 erasers is Rs 49. Find the cost of each pencil and each eraser by Cramer’s rule.

Let ‘x’ be the cost of a pencil
Let ‘y’ be the cost of an eraser

By given data, we get the following equations

11x+3y=64
8x+3y=49
11 3
= g 3 =9 #0, Ithas unique solution.
64 3 11 64
Brlgo 3|78 Bylg 49| "
By Cramer’s rule
2.
x=73 o 5
Ay 27
y=a=373

The cost of a pencil is Rs 5 and the cost of an eraser is Rs 3.

2
47) Evaluate | &dx

sin®xcos®x

cos2x

2

) X = I(coseczx - seczx)dx
Sin“xcos“x

=—cotx—tanx+c¢

5x5=25
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[ Change into simple integrands

cos2x cos*x—sinx 1 1 ) 2
= s o VUL 2= = cosec”x — sec”x
Sin“xcos“x Sin“xcos“x sin“x  cos“x
48)
Evaluate [ 1 d
valuate - 5 X
log x (log x) 2

1 1 N L
I og x—m dx = [ 172 edx
= [ e[ f(z) +Hf(z)] dx
=¢e’f(z) +¢

1
et ['] +c
z
x
Y
log x

Take z = log x
1
SHdz = — dx
X
=dx eXdz [ x=¢]

1
and f(z) = 2

1
oo f‘ =—=
=3

49) " \logx
Evaluate | “

dx ab>0

X

\/logx 1 g n+1
b _ (b E I ' EVICID ke
o dx=Tlog2 T |~ 0Nf ()dx = = [ +c
, b
(lugx)?
3

2 3 3
=3 [(logb)f - (loga)E]

50) Solve sec’x tan y dx + sec’y tan x dy = 0

Separating the variables, we get

sec™x

sec?
dx+—dy=0
tanx tany

Integrating, we get
it (g =
J X+ dy =c

log tan x + log tan y = log ¢

sec’x

tanx

log(tan x tan y) = log ¢

tanxtany =c¢
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RAVI MATHS TUITION CENTER ,GKM COLONY, CH- 82. PH: 8056206308
QUARTERLY IMPORTANT 5 MARKS WITH ANSWERS Date: 30-Aug-19
12th Standard
Business Maths
MY YOUTUBE CHANNEL NAME
SR MATHS TEST PAPERS
CHECK FOR MATHS VIDEOS AND MATERIALS

Total Marks : 125

4x2=8
1) The price of three commodities X,Y and Z are x,y and z respectively Mr.Anand
purchases 6 units of Z and sells 2 units of X and 3 units of Y. Mr.Amar purchases a
unit of Y and sells 3 units of X and 2units of Z. Mr.Amit purchases a unit of X and
sells 3 units of Y and a unit of Z. In the process they earn '5,000/-, *2,000/- and
*5,500/- respectively Find the prices per unit of three commodities by rank method.
Given that the price of commodities X, Y and Z are X, y and z respectively

By the given data

[Transactionix |y [z IEarning
IMr. Anand  [+21+3}-6 |Rs.5000
IMr. Amar ~ (+3}-1 F2|Rs.2000
Mr. Amit ~ |-1[+3(+1[Rs.5500

Here, purchasing is taken as negative symbol and selling is taken as positive symbol
Thus, the non-homogeneous equations are
2x + 3y - 6z =5000
3x -y +2z=2000

-Xx +3y+z=550
The matrix equation corresponding to the given system is
2 3 —6 T 5000
3 -1 2 y | = | 2000
-1 3 1 z 5500
JAugmented matrix Elementary Transformation|
2 3 —6 5000
3 -1 2 2000
-1 3 1 5500
-1 3 1 5500
3 —1 2 2000 R HR,
2 3 —6 5000
1 -3 -1 -5000
3 —1 2000 2000 Ry — Ry (—1)
2 3 —6 5500
1 -3 -1 -5500 R, - 1y — 3R
0 8 5 18500 R. & R._ 2R
0 9 —4 16000 .
1 -3 -1 -5500
0 1 6 18500 Ry — Ry +8
8 8
R; — R3 +~9
—4 16000
0 1 5 “9
18 LN,
0 1 5 S R; — R3 — Ry
8
0 0 =4_ 5 1600 _ 18500
9 8 9 8
1 -3 -1 -5500
5 18500
0 1 3 5
0 0 =T 38500

72 72




2)
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.Clearly the last equivalent matrix is in echelon form and it has three non-zero rows . . .. .". p(4) = p ([4, B]) = 3 Number of
unknowns. ", The given system is consistent and has unique solution. To find the solution, let us rewrite the above : echelon form

into the matrix form.

1 =3 -1\ /p\ [—5000
5 18500
0 1 B Y 8
—77 —38500
00 T z 72
=z —3y—z= —5500
5 18500
y+—z=—r
8 8
~77 38500
77 7
A 77z —38500
l3_] = _'?/5 = """EL;F"
38500
AL 7T
= z =500
(2) Syt 5 (500) — 18500 _ 18500 2500
yTeW T T VT T 8
ZUUU = y = 2000

16600
Wil ]
(1) = = — 3(2000) — 500 = —5500
= x — 6000 — 500 = —5500
= x — 6000 — 500 = —5500
= x = —5500 + 6500
= x = 10000
Hence, the prices per unit of three commodities are Rs1000, Rs 2000 and Rs500 respectively
A new transit system has just gone into operation in Chennai. Of those who use the
transit system this year, 30% will switch over to using metro train next year and 70%
will continue to use the transit system. Of those who use metro train this year, 70%
will continue to use metro train next year and 30% will switch over to the transit
system. Suppose the population of Chennai city remains constant and that 60% of
the commuters use the transit system and 40% of the commuters use metro train
this year.
(i) What percent of commuters will be using the transit system after one year?
(i) What percent of commuters will be using the transit system in the long run?

Transition probability matrix

A B

A(-70 .30

B\{-30 -70
Where A represents the percentage of people using transit system and B represents the percentage of people using metro train.
By the.given data
A 60% = -60

andB 40% =-4

= ((-6)-DH(H(-3) (-6)(-3)H-4)(-7))

=(-42+12 -18+:28)

=(-54 -46)

.. A=54%and B = 46%

(i) The percent of Commuters using the transit system after one year is 54% and the percent of commuters using the metro train after
one year is 46%

(ii) Equilibrium will be reached in the long run. At equilibrium we must have
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(AB)T=(AB)

where A+B = 1

~ (A B)<'7 '3>:(A B)
3 7

(-7A+3B -3A+.7B) = (A B)

Equaling the entries on both sides, we get

TA+ 3B=A

= TA+3(1-A)=A

[A+B=1=B=1-4] = 7TA+-3(1-A4)=A
=3=A--TA+ 34

=-3=A(3+-3)

=3 =A(-6)
3 1

> A="=2=150
6 2

.. The percent of commuters using the transit system in the long run is 50%
A salesman has the following record of sales during three months for three items

A,B and C, which have different rates of commission.

Sales of units o .
Months Total commission drawn (in Rs)
A B C
January 90 100 | 20 800
February | 130 | 50 [ 40 900
March 60 100 | 30 850

Let the rate of commission on the items A, B and C be x, y and z respectively.
By the given data, the non-homogeneous equations are
90x + 100y + 20z = 800
= 9x + 10y +2z =80
130x+50y+40z=900
= 13x+5y+4z=90
60x + 100y + 30z = 850

= 6x+ 10y +3z=285 9 10 2
A=113 5 4
6 10 3
9 5 4 _ 10 13 4 9 13 5
10 3 6 3 6 10

=9 (15 -40) - 10 (39 - 24) + 2(130 - 30)
=9 (- 25) - 10(15) + 2(100)

= 225150+ 200

=175

Since A # 0 Cramer's rule can be applied and the system is consistent with unique solution.

80 10 2
Az =90 5 4

85 10 3

5 4‘710’90 4 90 5}
10 3 85 3 85 10
=80(15 - 40) - 10(270 - 340) + 2(900 - 425)
=80 (- 25) - 10 (- 70) + 2 (475)

:80‘

+2‘

=-2000 + 700 + 950
=350
9 80 2
Ay=1[13 90 4
6 8 3
:9'90 4‘780113 4 +2’13 90‘
85 3 6 3 6 85

=9(270 - 340) - 80(39 - 24) +2(1105 - 540)
=9(- 70) - 80(15) + 2(565)
=-630- 1200+ 1130

www.TrbTnpsc.com
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=-700
9 10 80
Az=|13 5 90
6 10 85
:9}5 90‘710'13 90‘+80‘13 5‘
10 85 6 85 6 10

=9(425 - 900) - 10(1105 - 540) + 80(130 - 30)
9(- 475) - 10(565) + 80 (100)
- 4275 - 5650 + 8000

=-1925
2
Ay A
i_/\ r 7‘1’7§_
4
Bt 1
Az -
z=— = & =n
A Y

.*. The rate of commission on the items A, Band Care 2%, 4% and 11%

www.TrbTnpsc.com

In an examination the number of candidates who secured marks between certain interval were as follows

Marks -1920-3940-59/60-7980-99
INo.of.candidatesd1 62 |65 |SO |17
Given

Marks -19R20-3910-5960-7980-99

INo.of.candidatesd1 62 65 [50 (17

This can be rewritten as

o Below|Below [Below Below Below
19 B9 59 79 99

No.of. | [41+ 62)(41 + 62+ 6S)(41 +62+65 + SON41 +62+65
candidates;| =103 =168 =218 50 +17) =235
= |y o[ wylwy

Below 19 41

Below39 | 103 | 62 | 3 | -18 }~0)

Below 59 168 | 65 | -15_4-<18

Below79 | 218 | 50 /13// :

Below99 ( 235 | 12+

Since we have to find below 70, use Newton's backward interpolation formula
« xnt+nh =70 = 99 + n(20) = 70
=20n=70-99=-29

Sn=22 =-145
n(n+1) n(n+1)(n+2)
Y70 =Yn T %Vyn + Tv2yn + Tv3yn

— 235 — 1.45(17) + (—1.45)(2—1445+1) (—33) + (—1.45)(—16454—2)(—18)

=235 — 24.65 + HL;(’AS)(—%'H (-1.45)(-0.45)(0.55)(-3)
=235 - 24.65 - 10.76625 - 1.076625

=235-36.49

=198.5

Hence, the number of students who have scored below 70 are 198 (app).

Show that the equations 2x+y+z=5,x+y+z=4,x—y+2z = 1 are consistent
and hence solve them.

The matrix equation corresponding to the given system is

2 1 1 X 5
1 1 1 Y|=14
1 -1 2 Z 1

AX=B

7x3=21
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JAugmented matrix [A,B] [Elementary Transformation
2 1 15
1 1 14
1 -1 21
1 1 14 R, & R,
~12 1 15
111_1122 Ry — Ry — 2R,
0 -1 -1-3 s = By — B
1 -2 1 -3
1 1 1 4 IR3 — R3 — 2R
~12 -1 —-1-3
0 0 3 3
p(4) =3, p([4,B]) =3

Obviously the last equivalent matrix is in the echelon form. It has three non-zero
Tows.
p(A) =3, p([4, B]) = 3 = Number of unknowns .
The given system is consistent and has unique solution.

To find the solution, let us rewrite the above echelon form into the matrix form.
1 1 1 X 4

0 -1 -1 Y|=1]-3
0 0 3 Z 3
xty+tz=4 (1)
ytz=3 (2)
3z=3 (3)
B)=z=1

2)=>y=3—2=2

1)=>z=4—-y—=z

x=1

©ox=1,y=2,z=1

Show that the equations x+y+z=6,x+2y+3z=14,x+4y+7z =30 are consistent
and solve them.

The matrix equation corresponding to the given system is

1 11 X 6
1 2 3 Y|=|14
1 47 Z 30
AX=B
JAugmented matrix [A,B] [Elementary Transformation
1 116
1 2 314
1 14 17 310 A IRy — Ry — R,
N 01 28 IR — R3 — Ry
0 2 416
1 1 16
~ 10 1 28 IR3 — R3 — 2Ry
0 0 00
b(4) = 2,0(/4,B)) = 2

Obviously the last equivalent matrix is in the echelon form. It has two non-zero
TOWS.
p(A) = 2,p([4, B]) = 2
p(A) =2, p([A, B]) = 2 < Number of unknowns.
The given system is consistent and has infinitely many solutions.
The given system is equivalent to the matrix equation,
1 11 X 6
01 2 Y|=1]8
0 0 0 Z 0

www.TrbTnpsc.com
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x+y+z=6 (1)

y+2z=8 (2)

(2) = Y=8-22,

(2) = X=6-Y-Z=6-(8-22)-Z=2-2

Let us take z=k k€ R, we get x=k—2,y=8-2k, Thus by giving different values

for k we get different solutions. Hence the given system has infinitely many solutions.

Investigate for what values of ‘a’ and ‘b’ the following system of equations x+y+z=6,x+2y+3z=10, x+2y+az = b have
(i) no solution

(ii) a unique solution

(iii) an infinite number of solutions.

The matrix equation corresponding to the given system is

1 11 X 6
1 2 3 Y|=1]10
1 2 a Z b
AX=B
JAugmented matrix [A,B] Elementary Transformation
1 1 16
1 2 310
1 2 ab
11 1 6 Ry - Ry — Ry
~ 10 1 2 4
01 a—1b-6 R3; - R3 — R;
11 1 6
~ 10 1 2 4
0 0 a—3b—10

Case (i) For no solution:
The system possesses no solution only when p(A) # ([A, B]) which is possible
only whena—3=0 andb—10# 0.
Hence for a=3,b# 10 , the system possesses no solution.
Case (ii) For a unique solution:
The system possesses a unique solution only when p(A4) = ([A4, B]) =number of
unknowns.
i.e whenp(A) = p([4, B]) =3
Which is possible only when a—3% 0 and b may be any real number as we can
observe .
Hence for a# and b € R, the system possesses a unique solution.
Case (iii) For an infinite number of solutions:
The system possesses an infinite number of solutions only when
p(A) = p([4, B]) < number of unknowns
i,e when p(A) = p([A, B]) =2< 3( number of unknowns) which is possible only
when a—3=0,b—10=0
Hence for a =3, b =10, the system possesses infinite number of solutions.
The total number of units produced (P) is a linear function of amount of over
times in labour (in hours) (1), amount of additional machine time (m) and fixed
finishing time (a)
ie,P=a+bl+cm

From the data given below, find the values of constants a, b and ¢

Day Production Labour |Additional Machine
(in Units P) (in Hrs 1) Time (in Hrs m)

IMonday 6,950 40 10

[Tuesday 6,725 35 9

IWednesday 7,100 40 12

Estimate the production when overtime in labour is 50 hrs and additional machine

time is 15 hrs.



9)

www.Padasalai.Net www.TrbTnpsc.com

We have, P=a+ bl +cm
Putting above values we have
6,950 =a +40b + 10c
6,725 =a+35b+9c
7,100 = a +40b + 12¢

The Matrix equation corresponding to the given system is

1 40 10 a 6950
1 35 9 b|=16725
1 40 12 c 7100
JAugmented matrix [A,B] [Elementary Transformation
1 40 106950
35 9 6725
1 40 127100 IRy = Ry — Ry
1 40 10 6950 IRs — R3 — Ry
0 -5 —1-225
0 0 2 150
p(A) =3,p([A, B]) =3

.". The given system is equivalent to the matrix equation

1 40 10 a 6950
0 -5 -1 bl=1-225
0 0 2 c 150
a+40b+10c=6950 (1)

-5b-c=-225 (2)

2¢=150 (3)

c-=75

Now, (2)= -5b-75=-225

b=30

and (1)= a+1200+750=6950

a=5000

a=5000,b=30,c=75

.. The production equation is P = 5000 + 301 + 75m

2 Pat1= 50, me15 = 5000 + 30(50) + 75(15)

= 7625 units.

.". The production = 7,625 units.

80% of students who do maths work during one study period, will do the maths

work at the next study period. 30% of students who do english work during one study
period, will do the english work at the next study period.

Initially there were 60 students do maths work and 40 students do english work.
Calculate,

(i) The transition probability matrix

(ii) The number of students who do maths work, english work for the next subsequent 2 study periods.

M E
(i) Transition probability matrix T= ]‘E/I < 0.8 0.2 )
0.7 0.3

o 4 08 02 6 o)
After one study period, (60 40) %I : : :<76 24)
0.7 0.3
So in the very next study period, there will be 76 students do maths work and

24 students do the English work.

M E
After two study periods, ¥ <0-8 0-2) =(60.8+16.8 15.2+7.2)
0.7 0.3

=(77.622.4)
After two study periods there will be 78 (approx) students do maths work and 22 (approx) students do English work.

10) The demand and supply function of a commodity are pg = 18— 2x — x; and py = 2x — 3 . Find the consumer’s surplus and

producer’s surplus at equilibrium price.
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Given Pg=18-2x — x?; Py=2x -3
We know that at equilibrium prices pg= ps
18-2x—x?=2x-3
X2 +4x-21=0
x-3)x+7)=0
x=-7or3
The value of x cannot be negative, x =3
When xo =3
Spo=18-2(3) - (3)*=3
CS= Oz” f(z) dx-xgpo
=2 (18 — 2z — 2?) dx-3x3

3
:[181:—.’132—””3—3] -9
0

=18(3)- (3)*- (%3) -9
CS =27 units
PS=xPo - [5 g()
=3x3)- [} (22 - 3)
=9-(z% - 3m)g
=9 units
Hence at equilibrium price,
(i) the consumer’s surplus is 27 units
(ii) the producer’s surplus is 9 units.
11) Estimate the production for 1964 and 1966 from the following data
Year |1961]1962{1963|1964{1965(19661967
IProduction) 200|220(260| - [350| - |430
Since five values are given, the polynomial which fits the data is of degree four.
Hence A%y, = 0 (i.e) (E-1)%y, =0
ie., (B° - 5E*+ 10E*- 10E2 + 5E - 1)y, =0
Edyy - 5E*yit 10E3y,- 10E%y;+ 5Eyy - yi = 0 (1)
Putk=01n (1)
Edyq - 5E%yq+ 10E%yq- 10E%yo+ 5Eyo- yo

y5 = Sys+ 10y3— 10y, +5y;-yo=0
ys— 5(350) +10y3~10(260)+5(220)— 200 = 0
ys+ 10y; = 3450 (2)

i S s |
T 3 1
1 4 6 41
1 i 10 0 5 1

Putk=11n (1)

E%y; - SE'y;+ 10E%- 10E%y + 5Ey- yo = 0
Y6~ S5ys+10ys—10y;—y; =0

430 —5ys5+10(350) —10y3 + 5(260)— 220 = 0
5ys+10y;= 5010

(3) - (2) = 4ys = 1560

ys =390

From 390 +10y; = 3450

10y; = 3450 — 390

y3 = 306
14x5=70
12 _3z+2
) Evaluate f pScT— dx
8242 g i _8 11
f (m72)2(173) dz f |:(172) (1_72)2 + _(273) dzx
P de dz dx
=1 f (z-2) Sf (z—2)* Al f (z—3)

= 1llog|x — 2| + =25 + 1llog|z — 3| + ¢ :11log’;—:§‘+%+c
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[ By partial fractions,

_Sed2 @ _A B ¢ —Sz+2 8 11
e @D e 9 e w2 @)
13 32246241
) Evaluate f—+3 ey dz
32?2 +62+1 _ 1 2
f (z+3)(z?+1) dz 71‘ (z+3) (z2+1)]dz

f z+3 +f 12+1)
—log\:c+3|+log|x +1|+¢c
=log|(z+3) (> + 1)+ ¢
=log'm3+3x2+m+3|+c
[ By partial fractions,

(jf;(iii) = (zﬁs) + (B;fif) = (:23;(6;?111) \ (141»3) + (222«1#1)
14) m2, -2 < z< 1

Iff(x) =4 =, 1 < =z < 2, then find the following

z—4, 2 < < 4

@) f712 f(z)dz

Gi) [, f(z)dz

Gii) [} f(z)de

@) [ f(e)de

W J; f(@)dz

W) [, f(@)de = [*,a*dz = | 3] _1 (=3
(11)f1 dw_flxdiﬁ—[%z]lzéfézg
2 3
@D fy felds = fy (gsd dm[é*496]2-(%*12)7(%*8)%%:%3
) [ () d‘”_f f(@)dz + [° f(x)de = 3+ [ adz using (i)
:3—1—{2] _3+225_%_3+ﬁ_362
1

) ff f(z)dz = fl f(z)dz + f2
=2+ (32) =0 using (ii) and (iii)

15) A firm has the marginal revenue function given by MR = —2

(z+b)?

- ¢ where x is the output and a, b, ¢ are constants. Show

b(ptc)

that the demand function is given by * =
MR=a(x+b)?—c

R=[(z+b)’dx-c [de

R= u(zi»i))’2

__a_
R_(z+b) cx +k

Whenx=0,R=0

-cx+k

1
k= b

— a
R = b—z(er b;cx-%—z

—ab+a(z+ _ az _
= T Ty
Demand function P = %

Achva
P= b(z+b) ¢
P+c= ( )
b(z + b) =7

= b(P+c) T

16) The marginal cost and marginal revenue with respect to commodity of a firm are given by C'(x) = 8 + 6x and R'(x)= 24.
Find the total Profit given that the total cost at zero output is zero.
Given MC = 8 + 6x
C(z) = [(8+6z)dz +k
=8x +3x%+k (1)
But given whenx=0,C=0=k; =0
& C(x) = 8x + 3x? )
Given that MR =24
Rx) = [MR dx+k
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=f24 + ky

Revenue =0, whenx=0=k, =0

R(x) = 24x 3)

Total Profit functions P(x) = R(x) — C(x)

P(x) = 24x — 8x — 3x?

=16x - 3x2

p+2p°

17) The elasticity of demand with respect to price p for a commodity is 7g = 07

. Find demand function where price is

Rs. 5 and the demand is 70.

p+2p?

T 100—p—p?
—pdz _ _P(2pt1)
z dp ~ 100—p—p?
—de _ _—(2p+1)
T T p24p—100

J$=J pzil;ioo dp
log x = log(p? + p = 100) + log k
& x = k(p?+ p —100)
Whenx =70,p=35,
70 =k(25 + 5 —100)
=k=-1
Hence x = 100 — p — p?
R =px
Revenue = p(100 — p — p?)
18) The demand and supply functions under pure competition are Py = 16 - x* and p, = 2x? + 4. Find the consumer's surplus and
producer's surplus at the market equilibrium price.
For market equilibrium, P4 = pg
= 16-x>=2x>+4
= 16-4=2x>+x2
=3x>=12
= x2=4
= x=12
Since x=2 is not possible x¢=2
po=16-22=16-4=12
“ poXo=2x12=24
Consumer's Surplus CS fozo f(z)dz — pyzo
= [2(16 — 2%)dz — 24
~ 162 - %]z —24
=16(2) - & — 24
=32-3-24
i
= 3 units
Producer’s Surplus PS = pyzg — fozo g(z)dz
=24 — [} (22 + 4)da

2
:24—[2—§3+4x]

0
=24—[¥ +3]
=24-$-8=16-2
= —48;16 — %units

19) The demand and supply curves are given by Py = Zl—_& and P; = % . Find the Consumer's surplus and producer's surplus

at the market equilibrium price.
For market equilibrium, Py=P, Py = ;—& =5 =>32=z(z+4)
= 32-x>+4x
= x2+4x-32=0
= (x+8)(x-4)=0
= x=-8, x=4

Since x = - 8 is not possible, X, =4
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21)

22) Using graphic method, find the value of y when x = 38 from the following data:

23) From the following table find the number of students who obtained marks less than 45.
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L PoT TR F & 2

Copsumer's Surplus C'S = fozo f(z)dz — pyzo
Cs= f04 Il—&d$ -8

= [16log(z + 4)]; — 8

=16 [log(4 + 4) — log(0 +4)] — 8

= 16[log 8 —log4] — 8

= 16log (3) — 8

CS=(16 log 2-8)units.

Producer's Surplus P.S = pyzy — fozo g(z)dz
—8— [ 2dp—8— {Z{];
-8 [47] —g- 1 _g 4
PS=4units

Solve ydx — xdy — 3x%y%e*3dx = 0

. . . dz—zd 2
Given equation can be written as % —3z%"dz =0

\ dz—ad
Integrating, f% - f3x% S dx=c

fd (%) - feldt=c (where t=x? and dt = 3x%dx )

Z _el=¢

y

z e =g

! d:

Solve d—i —3ycotx=sin2x given thaty =2 when x = &
Given % — (3 cot x).y=sin 2x

It is of the form % +Py=Q

Here P=— 3 cot x,Q = sin 2x
1

sin’z

JPdx = [-3 cot xdx = -3 log sin x = - log sin®*x = log
1
sin’z

The required solution is y (I.F) = fQ(LF)dx+c

log——
ILF.=¢e 7sinda =

1 . 1
= [ sin2z——dz + ¢
Yy sin’z f sin’z
[ L — [ 2sinzcosz x L_dz 4 c
s T s x
— 1 cosT.
=2 f sinx X sinx dz +c

= fcos ecx cot xdx + ¢
Y _13 = —2cosecx + ¢
sin T
s

Now y=2whenx= 3

()=23 =-2xltc=c=4

~ ()= y+ =—2cosecx + 4
sntx

X{1 0203040506
Iv{63|5514413412922)

From the graph in Fig. 5.1 we find that for x = 38, the value of'y is equal to 35

EEY\
TN

-

-

SuwEea g

'l b o e man X
¥
1 Fig 5.1
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(i) Take a suitable scale for the values of x and y, and plot the various points on the graph paper for given values of x and y.

(i) Draw a suitable curve passing through the plotted points.

(iii) Find the point corresponding to the value x = 38 on the curve and then read the corresponding value of y on the y- axis, which

will be the required interpolated valu

30-440-50-60-70-
140 |50 {60 (70 80

Marks
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51 35 B1

o. of
31 |42
Fstudents‘ |4

Let x be the marks and y be the number of students

By converting the given series into cumulative frequency distribution, the difference
table is as follows.

Ay AZyAZYAy

X \

[Less than 40

B1

42

50

73

51

60

124

35

12

70

159

La

31

80

190

n—1
¥A2y0+

n n n(n—)(n —2)
Y@w=ao+nh) = Yo + mAyO + B TR

3l Ady. ..

1

To find y at x =45 *, xotnh = 45 , x0=40,h=10= n =
2, 2D E)
2 6
o+ HRE Ly ID R
37x 15

128

[

1
Y(x:45)=31 + 5 x 42 +

3(5)

(—25)

1
31+5><42+

9 25
=31421—- = - = _
8 16

=47.867=48

24) The population of a certain town is as follows
1941(1951/1961{1971{1981|1991

IYear : x

[Population|

RO R4 PR9 P6 @6 Bl

lin lakhs:y

Using appropriate interpolation formula, estimate the population during the period
1946.
Solution:
19411951
20 |4

1961
29

1971
36

1981
46

1991
51

n(n—)(n —2)

2
Ay + 31

n n(n —1)
Y(@=zg+nh) = Yo + ;Ay(] + T A3y0+' .

To find y at x = 1946 ", xgtnh = 1946 , x¢=1941,h=10
19414n(10) =1946= n=0.5
A A2 A3 ylALy A5y

Koy

1941

20)

1951

4]

1961

29

9

1971

36

1981

46

1991

51

Yw=1946) = 20 + T (4) +

0.5

0.5(0.5— 1)

0.5(0.5 — 1)(0.

5-2)

0.5(0.5 — 1)(0.5 — 2)(0.5 — 3)

L 05005 1)(0.5—2)

1+

2!

3!

1)+

4!

5!
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=20+2-0.125+0.0625-0.24609
=21.69 lakhs

25) From the following table of half- yearly premium for policies maturing at different
ages. Estimate the premium for policies maturing at the age of 63.

Age |45 50 |55 |60 |65

Premium(114.84006.16/83.32{74.48/63.48

Let age = x and premium =y

To find y at x = 63. So apply Newton’s backward interpolation formula

(F+D(F+)(F+3)

Y(z=zotnh) = Yo T %Ayo + n(n2! Y Ay, + nn )3(:1 2 Alyy+..
X |y Ay |A2A2y|Aty
45114.84

-18.68
5096.16 5.84

-12.84 -1.84
5583.32 4 0.68

-8.84 -1.16
60174.48 2.84

-6
6568.48

-2 2 (=2 2 (-2 —2 -2

Yioo) = 6848 + %(—6) il o) PO o ks 2 (3+2) (~1.16) + =

= 68.48 + 2.4 — 0.3408 + 0.07424 — 0 — 0.028288
¥(63) = 70.437

3!

(0.68)



