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Degree (Part-I) Examination, 2023
(Vocational)
MATHEMATICS
[ Paper : First ]
| 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.

Question No. 1 is compulsory. Besides this attempt

.at least one question from each section.
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1 Answer all questions : [10x2=20]
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Eb)/ ANB
(¢c) ANB
d)  4nB

(11) IfA={0,3}, B={4,5}, C={7,]2}
then (ANC)x(BN D)=

o
)
() 7
d 4

gfe 4={0,3}, B={4,5}, C={7,12}
@ (ANC)x(BND)=

@ ¢
(b) 0
(c) 7
d 4

1404-01/3120 (2)

, D={13,5)

» D={13,5}

PPU



(iii) Inagroup G, a, be G thert (ab)™' =

(@ blg!
®) alb
(¢) * alb!
d) bla

(v)  A=[a;],., is a square matrix if :
@ m<n
o)} "m=n

(¢c) m>n

(d)  None of the above

A=(a;),., T T e ¥ AR

(@ m<n
by m=n
() m>n

(d) ST ¥ | PR T
(v)  Hyperplaneis a/an:

/Closed set

(b)  Open set

1404-01/3120 (3) [P.T.0.]
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(vi)

(vii) The limit of a convergent sequence :

(c) Both(a)and(b)

(d)  None ofthe above
BRI ® ;

(a) g0 a5

(b) I wg=

(c) & (a) 9 (b)

d) S9F F § B @
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(b)  isnotunique
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(¢)  does not exist

(d)  noneof the above

(a) JAfada
(b) &g &
(c) okam & &

(d) IRF F q B T

(viii) The eccentricity of the ellipse 3x* + 4y* =12

IS :

K
e

o
© 3
5 1
@
QG- 352 + 4y =12 B IDFA 2vveennnnen
Bl |
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(a)

| 1
2

(c)

fu | —

PO
@ 3

(ix) Ifaline makes equal angles with the coordinate

axes then its direction cosines are :

1

1
(a) NN
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(x) A first degree equation in x, y and z represents:

(a)  astraightline

()b/ aplane

(c)  astraight line parallel to x-axis
(d)  None ofthe above
x,y T z% 999 O B TH AR ...... &

el & B
(a) TH Hidl @
(b) T T

(c) X-3T8 % TAMIAY Th et @

(d) 90T H § P 7@

(7) |[P.T.O.]
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Section-A/ GUS-H
(a): Let A4, Band C be sets then show that
AU(BNC)=(AuB)YN(AUC)

T AT 7 4, B R Caed § o Rase M6
AUVBNC)=(AuB) N (AU ()
/9/ Prove that
- Ax(BUC)=(AxB)U(AxC)
Ax(BUC)=(AxB)u(AxC)

y Define ring. Give examples.
o & oitwm Sereee dfed foka

(b) _~Provethat:
/(ab)‘l =p'a?, a,beCG
Rrs FivT -

(ab)'=b"'a", a,beG
Section-B/ §s-9

1 3
1 -2 3 _
‘:/ fa) IfA= 4 9 5 and B=|-1 0. prove

that (AB)Y'=B'A".
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) qﬁ;A=[l nﬂ@?ﬁ{Bn—loﬁr
— -4 2 5 B
/'3 2 4
s AT (4BY = B'A'.
(b) Find the inverse of the matrix Iif 1t exists :
e 1 Febd TG HiTY, AR T aa § &:
1 2 3]
A=|4 5 6
6 7 9]
5. (@)  Provethat ahyperplane is a convex set.
R i 6 eRaer T IRt S o
(b)  Solve the following L..P.P. graphically :
Max Z =2x; + x,
Subject to constraints
3x, +2x, <12
X, +2x,<6
2%, +3x, <12
X, X, 20
FrefRad L.L.P. @ Toidig, &9 ¥ & AT
1404-01/3120 (9)
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GTmzlﬁ'ﬁrZ=2xl+xz
et & e

3x, +2x, <12
X, +2x,<6
2x, +3x, <12

X, %, 20

Section-C/ @vs-Y

b. (@)  Find the equation whose roots are the n'!

powers of the root of the equation

x’—2xcosf+1=0-

TFHIRRT ST AT 79 5 x* —2xcosG+1=0
F nal 91d Bl

(b)  State and prove Gregory's series.

P aoft P A B ey R o SR
7. ./467/ State and prove D'Alembert's Ratio Test.

(b) ~kExamine the convergency of the series :

e
X xz .1‘3 .\‘4
+ + +—+...
12 23 34 45
1404-01/3120 (10)
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(a)

(b)

(a)

T .. 7
If x, = cosz—r+ isin o prove that

T

E 1Ty x,=cos%+isin?r— s Ffey

=

X, Xy Xy 00 =1

T 0
If v =log, tan (Z+ 5) prove that

! 5
tan hl—A = tfan—

gfg u =log, tan (%4“95) Taw #fST

0

u
tan A— =tan—

Section-D/ @vs-g

Find the equation to the normal at any point

(x,. ) on the parabola v = 4ax.

TET Y2 =4dax b ﬁl’-g (X ¥) W AT |
TR S HIT
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(b)

10.  (a)

(b)

1404-01/3120

I'ind the axes, foci, eccentricity and the latus
rectum of the hyperbola 4x? - 9y? = 36.

ATfuaed 4x2 - 9)2 =36 & I, A, Ip=T
g e B B

If @ be the angle between the two lines whose
direction cosines are /, m, nand /;,m,. n, then

prove that cos @ =/l + mm, + nn,.

R & Y@el B R Fead B L om, n IR
l, my, n, I | e D O (A et
BT cos @ =1l +mim, + nn, .

Find the equation of the plane passing
through the point (2, -3, 4) and parallel to
2x—-6y—6z = 6.

faeg (2, -3,4) 8 T g qen ad
2x-6y—6z = 6 B TAFCK T@ F FHH
fRIfer
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