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Degree (Part-I) (Vocational)
Examination, 2020

(Subsidiary)
MATHEMATICS
[ PPU-D-I(V) (SUB)-MATH |

Time : Three Hours] |[Maximum Marks : 100

Note : Candidates are required to give their answers in their
own words as far as practicable. The questions are of
equal value. Answer five questions in all. First question

is compulsory. Besides this attempt one question from

each section.
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1. ()  IfA BandC are non-empty sets then A-(B-C) =
@ (A-B)N(AUC)
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0 (A-BUMKNO
© (AUB)-(AUO)
@ (ANB)—(ANC)
o A Bl ¢ R @ged T €, T A-B-C):
@ (A-B)NAUO)
b (A-B)UANC)
© (AUB)-(AUC)
@ (ANB)-(ANC)

How many elements in A X B and B x Aare

9
common if n.elements are common toAandB”

(@ n

(b)  2n

(c)  n?

(d)  n2+1

AxBHR BxA TR omad B T
Rt 2R AR B3 n arqag SRS ©
@ n

(2)
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(i)
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(b) 2n
(c) n?
(d) n2+1

In the group of non-zero rational numbers under

a
the binary operation « given by a*b =— the

2

inverse of 4 is :

1
(a) 4
T
(b) >
() 2
(d) 1

IR aRAg demet 3 @ & et B fa

: b
R « B a*b=%— q O TR, 4 W

(a)

& |

(b)

b | —

(3) |PT.0.]
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The inverse Of the permutayj,,

(iv)

2 31

(b)

2 3 4

23 45

]

(d)

23 45

|
|

2 3 45

1
3

52 4

(4)

1
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(c)

23 4 5
(d) 1 2 4 5

(V) If AB=0 and BA % (Q fortwo matrices Aand B
then :

(a)

®) A=0,B=0
(c) B=0

(d) A=0

R AV MEFE AR BI Mt AB=0 KR
BA#0 B T :

(a) Az0,B#0

(b) A=0,B=0

(c) B=0
(d) A=0
404-1/1800 (5) [PT.O]
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(vi)

(vii)
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singular matrix of order n, then

If A be a non
|adjA| =

@ Al
® A"
() AP
@ A
IR ATE n AR @ TN G §, @
|adjA| = &I
(@ - |A|"?
o) |AI™
€ |A"
@ AL

o n+l
Series Z(T)’ p>0:
n=|\ 1

(a)
(b)
(c)
(d)

is divergent for p > 2
is divergent for p>2
is convergent for p=2

I8 convergent for p > 2

(6)
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(i)

404-1/1800

MZ(LH}wW

(a)
(b)
(c)

(d)

n=|

nP

p22 & fra arqard @
p>2 ¥ fow srqard ®
p=2 3 foq afrafa @
p>2 3 fw afrafa

On the interval [-1, 1], f(x) is such that f’(x) =0

for the function f(x) = x2 + | x | + 2. The values of

xare:

(a)

(b)

(c)

(d)

.1
27 2
1.1
37 2
1.1
4’ 3
2 1
3’ 3
(7) P10,
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gagd -1, 1] T f(x) S‘HW%&%
f(x)=x2+|x|+2. 3 fo f'(x)=0 %l x%m

g

11
@ 373

1 1
(k) 373

1.1
(c) 273
P
(d) 373

(ix)  The eccentricity of the hyperbola 16x2 - 9y2 = 576

iS :

(@ 2

(b)

N | W

W[ W

(c)

W | O

(d)
1404-1/1800 (8)
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3
(b) 5
5
(c) 3
g 2
(),5

X+3_y—l_z—5

(x) If two lines — 3 ] : e

X+l_y—k_z—5

1 2 5 are co-p}anar, then value
ofkis:
@ 1
(b) 2
(c) 3
@ 4
1404-1/1800 (9) [P.T.O.]
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(a)
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(@ 1
(b) 2
(c) 3
d 4
Section -A

In a class of 25 students, 12 have taken
Mathematics, 8 have taken Mathematics but not
Biology. Find the number of Students who have
taken Mathematics and Biology and those Wi

have taken Biology but not Mathematics.

Rt # &% 12 3 wiew R B, 83 T
o ¥, A HaPew o @ X

B e PR Rredy wire ey e 1
¥ o I Ry e R & AR T
€ R ¥

( 10)
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(b)
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Prove that

(i)

A countable union of sets is countable

Any infinite subset of a countable set is

countable

T G qYEE B A AIRME
IR O A ©

Prove the following :

(i)

(ii)

If R, and R, are equivalence relations in
a set A, then R, (1R, is also an

equivalence relation.

I R, TN R, {Y=T AH Tl qH
¢ @@ R,NR, ¥t @ gwar g ¥
Let { - X — Y be afunction. If relation R

in X given by R ={(a, b) : f(a) = f(b)}, then
R is an equivalence relation.

( 11) [P T.0.|
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(b)
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A AR B XY @ Y,
R xF R ={(a b): f(a) = f(0)} TV W
o T R o 8, 9 R T Jeam
g B

If > 2 be collection of all even permutations of

{1,2,.....,n}then prove that it forms a sub-group

n .
olorder -l-_-_of the symmetric group S,

/)
AR n>2 3 R (1,2 ....,n) B A T FAEG
7 6 ¢, au fo AT % 78 TAia F°56 S,

ﬂ%ﬁﬁﬂ@iﬂﬂiﬁaﬂﬁl%l

Section - B

(i) Show that the product of two unitary

matrices is a unitary matrix.

iR 5 & s oneggl  TH W@
WWW%@W%

(i)  Provethatinverse of an orthogonal matriX
is orthogonal.

e A % & wi omeE @
Ior TERcig aar B

(12)
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(b) Find rank of the following matrix :

Fr=1 oege @ Y& Pl
2 3 -1 -1]
1 -1 =2 -4
A=
31 3 =2
6 3 0 -7]

(a) Determine graphically the maximum and

minimum values of objective function
z=3x+ 9y

Subject to the constraints: x + 3y <60

x+y >10
X<y
x >0,y>0
AEE o a0 IRT T z = 3x + 9y H
T AR R A e et & S
feiferT - x + 3y <60
x+y >10
X<y
x >0y>0
1404-1/1800 (13) [P.T.O]
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(b)  Using the Simplex method, ,maximize the

objective function z=12x; +6x; +4x;

Subject to constraints: 4x; +2X; + X3 <60

fragaya fafr g0 S329T wEA
z=12x, +6x, +4x; B AWHH dAF F

Yt F A fFEmfeT

Section - C

o (@)  Prove that every convergent sequence IS

bounded but converse is not true.

W?ﬁlﬁmﬁsmmwﬁamqﬁa@ﬁ%

¥ Ry ga9 S W A Y
1404-1/1800 (14)
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(b)

(b)
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Test the convergence of the series

Z ng—lx,,
n=l Y1 +1

MZ, x x>0 aRwrd & @ s

T

Simplify :

(i) (1+1)'8

@) (—/3+3i)"

Prove the following :

(i) cosh(x +y) =coshxcoshy +
sinhxsinhy

(ii) sinh(x —y) =sinhx.coshy --
coshx.sinhy

( 15) |20, ]
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(b)
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Determine the constants a and b so that the

function

f defined below is continuous everywhe,

2x+1, if x<I1
f(x)={ax?+b, if 1<x<3

5x+2a, if x=>3

L
I a 3R b P 9 Mawfee @fF e afaig

% f 8 o8 qad @ ¢

f(x)= ﬁ

Draw the

-

2X+1, qﬁ XSI
ax’+b, IR 1<x <3
5x+2a, gfe x>3

graph of the function y = | x-1| + |x -2|in

the interval [0, 3] and discuss the differentiability

of the function in this interval.

(16)

@ PPULearn.com



(b)
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Section - D

Find the equation of hyperbola if (i) foci are

(0,£12) andlength of latus rectum is 36, (ii) foci

J11
are (0,%3) and vertices are 0,t— >

e F wHeBer P o ) i
(0,£12) R w= oar H T=E 36 2,

Vi1
(ii) T (0,£3) W ¥ 3 fd [O,iT)

W &

Find the equation of the circle which passes
through the point (2, -2) and centre of the circle

x2 + y2 - 6x - 8y =11 and whose centre lies on the
linex+y=2,

g (2,-2) AT g x2 +y2-6x-8y =11 & X
Y AT TN A I I B FHE T BT
Rras 3= @ x+y=2tﬂﬁ'ﬂ'ﬂ%I

(17) [P.T.O.]
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10. (a) Find the angle between pair of lines

-1 -2 -3
A =y =Z - and

X=1y=120 Z=3
i e

3 -5 z-1
x_+] =y8 == & 9 B ST B

(b) Find the equation of the plane through the points
(1,0, -1) and (3, 2, 2) and parallel to the line

x-1 y-1 z-2

I 2 3
fargatt (1,0,-1) @R (3,2, 2) ¥ A I W

x-1 y-1 z-2
e W == TR
l =2 3 3

1404-1/1800 (18 )
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