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MATHEMATICS & STATISTICS 66«
COMMERCE OS
TIME : 1 HR 30 MIN \)’(\ MARKS : 40
O\/
Q1. (A) Attempt any six of the following 6 (12)
01. 8 0 2 =2
A =4 -2 and B =| 4 2
3 6 -5 1 Find matrix X such that X =2A + 3B
SOLUTION
X = 2A + 3B
(8 o0 2 -2
= 4 -2 + 3 4 2 -
13 6 -5 1
(16 0 6 -6
= 8 -4 + 12 6
L6 12 -15 3
= (22 6
20 2
-9 15
02. if the function f is continuous at x = 2, then find f(2)

flx) =

x3 -8

X2 - x - 2

SOLUTION

STEP 1

Lim

X = 2

= Lim

X = 2

= Lim

X = 2

= Lim

X > 2

X # 2

f(x)

x3 - 23
x2-x- 2

(X — 2) (X2 + 2x + 4)
(x=2) (x+1)

X2 + 2x + 4

X + 1

x—-2=%0

4+ 4+ 4 = 4
2+ 1



STEP 2 Since fis CONTINUOUS at x = 2 f(2) = Lim f(x)
X =2
f(2) = 4
03. x = tan"le ; y = 03; find dy
dx
SOLUTION STEP 1 STEP 2 STEP 3
x = tan~!o y = 03 dy = dy/de
dx = 1 dy= 362 dx dx/de
do 1+ 82 de
= 302
1
1+ 02
= 302(1 + 02)

04. Evaluate : Jsin23x ax

SOLUTION J sin23x  dx
1 -—cos2x = 2sin2x
sin2x = 1 -cos 2x
2
- sin23x = 1 - cos 6X
2
= J] - coséx  dx
2

1_[x - sin 6x] + C
2 <)

sin 6x + C

L -
2 12

05. Write negations of the following statements

SOLUTION
(a) policeman is honest and he is not rich
NEGATION : Using ~(pArqg) = ~pv~q

policeman is not honest OR he is rich

(b) 3IneN,suchthat n+4>9

NEGATION: V n e N, n + 4is not greater than 9



06.

07.

08.

A =7
2

SOLUTION

SOLUTION

f(x)

SOLUTION

find k if the f is continuous at x =0

1] and B = {1 2 1; Find |AB]
5 3 -1
AB  =(7 1 )
L2 5 3 -1
=| 7+3 14-1
L2+ 15 4 -5
=10 13
17 -1
|AB| = -10-221= - 23]
Evaluate {: 1 dx
J 16 — 9x2
r 1 dx
J 42 _ (3x)2
=1 1 log | 4+ 3x| +cC
3 2(4) 4 - 3x
= llog [4+3x| + ¢
24 4 - 3x
x2 + 1 x <0
502+ 1 + k X >0
STEP 1 STEP 2
Lim f(x) Lim f(x)
x—0- x—0+
= Lim x2+ 1 = Lim
x— 0 x— 0
= 1 = 5(1) + k
= 5+ k
STEP 4
Since fis CONTINUOUS at x =0
Lim f(x) = Lim f(x) = f(0)
x—0- x—0+
1 = 5+k = 5+k




Q2.

(A) Attempt any TWO of the following

01. If x¥ = eX; show that dy= logx -1

dx (logx)?2
SOLUTION
x¥ = eX Differentiating wrt x
Taking log on both sides ﬂ= logx.dx - x.d logx
ax ax ax
y . log x = x.loge (log x)2
y . log x = X dy = logx. 1 - x.1
“dx X
y = X (log x)?2
log x
dy = logx - 1
dx (log x)2 veveee..... proved
cont
QL
02. if siny = x.sin(5+y); prove that dy= sin?(5 +y)
dx sin5
SOLUTION
siny = x.sin(5 +y)
X = sin y
sin (5 +y)
Differentiating wrt y
dx = sin(5+y) dsiny - siny _dsin (5 +y)
dy dy dy
sin?(5 + y)
dx = sin (5+vy).cosy — siny.cos (5+y)d (5+y)
dy dy
sin2(5 + y)
dx = sin (5+y).cosy - cos(5+y).siny
dy sin2(5 + y)
Now dy = 1
dx = sin (5+y-y) dx dx
dy sin2(5 + y) dy
dx = sin 5 dy = sin2(5+ vy)
dy sin2(5 + y) cont. dx sin 5



03.

Discuss the extreme values of the function f(x) =

SOLUTION

STEP 1 :
f(x) = xeX
STEP 2 :
f'(x) = x.iex+ exd_x
dx dx
= x.eX+ eX 1
= eX(x+1)
fr(x) = eX.d (x+ 1)+ (x+1) deX
dx dx
= eX. (1) + (x+1).eX
= eX (1 + x+1)
= eX (2 + x)
STEP 3 :
f'(x) = 0
eX(x+1) =0
x+1 =20
x = =1
STEP 4 :
' (x) = el.(2-1)
= -1
=1 >0
e
f is minimum at x = -1

STEP 5 :

Minimum value of the f(x)

f(x)
x =-1

-1.e71

-1

e

x.eX



(B) Attempt any TWO of the following (08)

01. Discuss the continuity of the function f at x =0

where f(x) = eX+eX-2
COS$2X — COSb6X ;o x=0 -

= x=0
16
SOLUTION
STEP 1:
Lim f(x) [ex— 1]2_1
x— 0 = Lim X eX
) x— 0 2 .4 sin 4x . 2 sin 2x
= Lim eX+eX-2
_ 4x . 2%
x— 0 COS2X — COSéX
= log e)?
a1 g __lloge)?
2.4.(1).2.(1)
= Lim eX
x— 0 — 2sin 2x+6X . sin 2x—6Xx = _1
2 2 16
(eX)2 + 1 - 2.eX
= Lim eX
STEP 2 :
x— 0 - 2sin 8x .sin —4x
2 2 f(0) = 1
16 given
(eX-1)?
= Lim eX STEP 3 :
x— 0 — 2 5sin 4x .sin =2x
f(0) = Lim f(x)
x—0
(eX-1)2
= Lim eX o f is continuous at x =0
x— 0 2 sin 4x .sin 2x

Dividing Numerator & Denominator
by x2
X >0,x%0,x2%0

(eX-1)?
= Lim x2eX
x— 0 2 sin 4x . sin 2x
x2.

=),

Lim X eX

x—> 0 2 sin 4x . sin 2x
X. X




Ec = 0.00002 12 + 0.008 1

Find marginal propensity to consume (MPC) and average propensity fo consume (APC)

02. The expenditure Ec of a person with income | is given by
when | = 8000
SOLUTION
Ec = 0.0000212 + 0.0081
APC = Ec MPC
I = 8000 I
= 0.00002 12+ 0.008 |
|
= 0.00002 1 + 0.008
= 0.00002(8000) + 0.008
= 0.16 + 0.008
= 0.168
03. Evaluate Jx.fon‘]x dix

SOLUTION

J tan~1x. x dx

-

,
= tan™Ix |x dx —J[
J

dx

= tan~lx .x? - [ 1. X
2 1+x2 2

J

,
d tan~Tx Jx dx

dEc
dl

I = 8000

d 0.00002 12+ 0.008 |
dl

= 0.00004 1 + 0.008
= 0.00004(8000) + 0.008
= 0.32 +0.008

= 0.328

]dx

x2 dx

= x2, tan"Tx - 1 x2  dx
2 )1+ x2
r
= x?. tan"Ix - 1+x2-1.dx
2 2] 1+ x2
r
= x2. tan"Ix - 1| 1 - 1 dx
2 1+ x2
= LQ. tan~1x - 1 [x - Tcm_]x] + C
2 2
= x2. tan"x - x + tan’lx + ¢



Q3. (A) Attempt any TWO of the following (06)

01. if p : Dhanashriis beautiful
g : Dhanashriis intelligent -

Give the verbal statements for the following symbolic statements

alpAa~d b)pva c)p g

SOLUTION
a) p A~qg = Dhanashriis beautiful and she is not intelligent
b)pva = Dhanashri is beautiful or she is intelligent
c) p e g = Dhanashriis beautiful if and only if she is infelligent

02. Using the fruth table , examine whether the statement pattern
(P Aa) = (pv~a)

is a tautology , a contradiction or a contingency

SOLUTION
Pla |~9a | prq | pv~q|(PArq) > (pV~a)
T|T F T T T
T|F T F T T
FlT F F F T
F|F T F T T

Since all the truth values in the last column are ‘T’ , given statement is ‘Tautology’

03. The total cost for production of Q items is given C= Q3 - 600Q2 + 1200Q . Find the
values of Q for which average cost is decreasing

SOLUTION

For average cost decreasing ,
C = Q3-600Q2+ 1200Q © o

dCa < O
AVERAGE COST dQ
Ca= C 2Q-600 <O
Q
2Q < 600
= Q3 -600Q2 + 1200Q
Q Q < 300

Q2 - 600Q + 1200 average cost is decreasing for Q < 300



(B)

01.
SOLUTION
| Al =
*
AA"! =
3 2
1 1
2 2
R12

1 1

R2 — 3 R
1 1
0 -1
2

Rz -2 Rq
1 1
-1
0

R2 x (-1)
1 1
1
0
R1 - R2
1 0
1
0 0

Attempt any TWO of the following

3(5-4) —2(5-4) + 6(2 - 2)

6

3(1) —2(1) + 6(0)

3-2
1
0

Hence A~ exists

Find A~ by using elementary transformation

-3
-2

-2

-2

R1-2R3

2

0

-2 1
2

0

- 1
2 _

0



02.

Put

Evaluate

oM™

SOLUTION

X = 2sin 0
dx =
do
dx =

2cos 0

2cos 6 do

dx

X +\|4—x2

when x = 2
sin 0 =1
0="nm

when x =0

sin® =0
0 =

2cos 6 do

1
J 2sin 0 +\|4 — 4sinZp

T

/2

de

2cos 6
2sin 0 +~| 4 (1-sin2g)

0

TC/2

J 2cos 0
2sin 6 +N 4 cos?9

0

TC/2

2cos 0
2sin @ + 2cos 0

0

TE/2

cos 0
sin® + cos 0

0

a
USING ﬁx)dx
0

de

de

I
H
a
|
=

9'TO" /2 — @

de

WE CHANGE
’IC/2
( cos ("2 -0)

os (n/2-0) + sin (n/2-0)

¢
J
0

21

21

21

21

21

sin 0
sin 6 +

TE/2

cos 0

(1)

sin 6 do

-
cos 6 +
cCos 6 +

sin 0

+

(2)



03
Find the volume of the solid obtained
by the complete revolution of the

ellipse

x2 + y2= 1 about x - axis

25 36

STEP 1:

X _— laxis

STEP 2 :

STEP 3 :

yQ.dx

<

Il

a
—

.
36 (25 - x2).dx
25

T

.

36m | (25 - x2).dx
25 )

36m [25x - x3
25 3

-5

36m [500]
25 3

240 Tt cubic units

)

375 + 125"

36m (375 —125) - (-
25 3

36m [250] - [—250
25 3 3

3

36m [[125 - 125 | - |-125 + 125
25 3 3

)



DO NOT STOP

GET READY FOR NEXT





