Total Pages : 16 [ PPU-D-I-(Sub)-MATH]

Degree (Part-I) Examination, 2024
(Vocational)
MATHEMATICS
Paper Code : 140401

[Paper : First]

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. Question

No. 1 is compulsory. Besides this attempt at least

one questlon from each section.
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ks Answer all the questions.
el oot & I A

(i)  In the group of non-zero rational numbers
under the binary operation " given by

axh=a+b+1,theinverse of  is:

(@
(b))
) 4

(d)  None of these

arb=a+bh+] T RY T TEHY AR
vxn % R -9 T HeEmelt & e A,

Eﬁrﬁﬁﬁq%:
(a) —2 ;o
RO

© 4

@ THANH T
(ii) If 4B and C are non-empty sets, then

| (A—B)u(B—A) is :
14040172510 (2)
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(i)

(n) (A B)- (A1)
by  A-(AnB)
() (AnB)v(4VB)
(d (duB)-B

R 4B 9 ¢ TR gz g, @
(A4-B)U(B=-4) ¥ :

(@ (4vuB)-(4nB)
(b) A4-(4NnB)
(c) (AmB)Q(AuB)
(@ (4UB)-B

Suppose  §={1,2,3},7={1,3,5} and
K ={2,3,4,5}, then which of the following is

~ correct ?

(a). | SuT={1,2,3}

b) SUK=1{1,234)

(c) S.mIT = {1,2,3}

140401/2510

(d)  None of these
(3) Turn Over
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. g 4 [ s ) o B
ST (10 (SO | P2 PR A L PR

K - (.3,4,5), e B s

8 ?

(a) SuT ={1,2,3}
(b) SUK ={1,2,3,4}
c) SnT=1{,23}

(d) T QPR T

(iv)  Which of the following are necessarily true ?
(2)  |4B|>4||B]
®) |48 <|43
(@ |4B|=|4B]
, *' (d)  None of these |
ﬁmﬁrﬁaa ¥ q PE-T1 ME99F &9 4 T ¢ !

@ 48> |48

®  |4B|<|4B

(c) |4B|=|4||B|

@ TP

140401/2510 (4)
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(VY0 (Love )i an abelian group under

multphcation, then identity element 14

(a) |

(b) 0
() -1
d o

M 9EEN @ ¢
@

) 0

() -1

d o

(vi)  Which one of them is not interval ?

(a) (1.2)
| gr
®) (5’53
©  (a)
d)  (27,180)
140401/2510 (5) Turn Over
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: £ B 7
gyl Qi AT Tt ¢

@ (L2

1 1
o (33
© (37

d)  (27,180)

7y x-3 x-2
_l3 -2 -1 1| i5 a symmetric
i) 1f 4 . 1§ &S

matrix, then x =

(a) -3
® 6
(c) 8
@ 4
2 x-3 x-2 |
g 4=|3 2 1| o oo SR B,
4 -1 =5
g ﬁ X = o W
140401/2510 (6) :
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(@) 3

b) ¢
() 8
d 4

(vii) The acute angle between the lines x — 2 — g

and 3x—y-2=0is:

@ ¢

(b) 300
(c) 45
d 60

WA x—2=0 T Br—y-2=0 & 99

H A B T
@ o
T w
(©)  45°
@ o0
140401/2510 ' ( 7 ) Turn Over
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(ix) Let 4= {x lx eNax?< 7} , then supremuyp,

of 4 is:
@ 7

(b) 3

'(c) Does not exist

@ o |

A A= {x[xeNax <7}, @ 4 9 Wi
™E

(@) 7
RONES

(o) AR T
@ 0

(X) The conic x’ Fax)+ 3 - 2x +2y—6-0
repr'lesents : | '
i | h(a:-) t_ | | :Hyperbola
©(b). Parabola
(c) Ellipse
(d) * Circle

140401/2510 (8)
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QTE@ x? —I—4xy+y2—2x+2y—6-—0 aflﬁa—f

3
(a) ST RITH
(b) TEE
(c) dHgw
@

Section-A [ GUS-&

2. (@)  Define group and show that ﬁth root of unity
| forms a group.

T B ORI AT wr awlze R @
ndl Jd I8 ST B
(b)  Stateand prove Lagrange's theoreni.

& 1 5 9 R R R B

3. (a) | TWIO finite sets 'have m and n elements,
respectively. The total nﬁmber of subsets of
fuj'st set 1S 56 ‘more than the total number of

- subsets of the second set. Find the values of

and n.

X IR A FAE m AR S B

1404012510 (9) Turn Over
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(b) Let A B and C be sets. Then show that
AN(BUC)= (AnB)U(AﬂC)

o e B 4B 9K C T B M
ﬁ@ﬁqﬁs;{n(auc):(AmB)U(Amcp

Section-B / @8-

4. (a)  Solvethe following L P.P. graphically :

© Max. Z=3x+5y"

 Subject to 3x +5y <15

i ,5x+2y510

5% x20, 320
"”ﬁﬂﬁrlﬁ‘aﬂﬂ?rm@qw@rﬁqﬁﬁm

e  Z=3x+5y

qamelt # T 3x+ 5y <15

5x+2y <10

| ¥2Qy20

140401/2510 (10 )
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(b)  Solve the following 1,.p.p. using Simplex

method :
Max. Z = 40x + 30y
Subject to X+ y<12
2x+ y <16
x20,y>20
i o dd. & et By & smm
B BT BINT
AR Z = 40x + 30y
qHA S T xt <12
2x+ y <16
x20,y20
5. (a) " Show that every square matrix can uniquely b
expressed as a sum of symmetric and skev
symmetric matrix.
Rewsu & 5@ o gm & e @
At AR fore-gaid Agr & iﬁw P T

- Ih R ST B
1404012510 (1)
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12 ) )
(by If A= L’ 11,(!1011 find A2 + 24 + 71 -

1 2 d
GFT{ASL 1},??[ ,_42+2A+7[ (|

Section-C / @"s—H | :

6. (a) Prove that the subsequence of a convergent

sequence is also convergent.

R dfe 5 AREd AEA W ST 9
FRER B Bl

. . 1
(b)  Discuss the convergence of the series Z;’TP
: 1
ST Z;,— F IRETT W T BT

7. (a) If sin(a+if)=x+iy, then prove that

. 'x2l . xZ x2 yz ;
Tt = Tim 1 and — == T 1,
cosh’f sinh’f sin“@@  cos’@

R sin(d+fﬂ)=x+_fy, CIGERCIIEAED

X x° | 2y iy

1347 =1 @
COShgﬁ smhzﬂ sin‘a cosza

140401/2510 (12) ;
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(b)  Resolve tan™ (cos ) + jgin () into its real and
imagincery parts.
an’ (cos0 + ising) B vEd arfam A
Pt AT 7 & i
8. (a)  Simplify:
i (V3+ f)”*
Gy  (1- 3"
YA ST
0) (V3+i)
@ (-vE)
| (b)  Prove the following :
O sin- 3sinx — 4sin’ x
(i) : cosh 2x =2 (cosh x)* -1
 FrE i R T
(1) | sinﬁx = 3sinx — 4sin’ x
(ii)  cosh 2x = 2(coshx)* -1
140401/2510 (13)
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(b)

140401/2510

Section-D | @4

Find the angle between the lines

x+3:y+3'=£_:_-iand

2 2 £l

x -4 y+4=Z+1

1 © 2 2

el & & @ H F BT

x+3éli§:Z*4 A

2 2 =

x—4__y+4_z+1

12 2

Find the equation of the plane which contains
x—1 +1 z-3

the line -~ = >~ = = and the plane

x+2y+z=12.

39 A H GHIDB ST e EE W@ 2

f~1_y+l z-3
g9 T 4 Giﬂﬂqaa
x4+ 2y+4z =12,
(14)
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(b)  Find the co-ordinates of the focus and equation
to its directrix of the parabola
Ox* +24xy +16+ y* = 2x + 14y +1=0
NIERD
Ox* +24xy +16 + y* = 2x +14y+1=0 &l
T e % o e iR wHiee 3 FRiw
el |

THE END
- 140401/2510 S (15)

e

10.  (a)

Trace the conic
3(3x -2y +4)’ +2(2x+3y-5)" =39.

TH 3(3x-2y+4) +2(2x+3y-5) =39

H TH Hio
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