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Degree (Part-I) Examination, 2022 

( Vocatio�al ), 

MATHEMATICS 

[ Paper : First ] . . 

[ PPU-D-1-(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. 

� �lfi'qq '3ffi �� if tf � �I tr4T �-;:r 
<-i'il'i � c6 �I � � �-;rr c6 � {\�Qt � {j. 1 
\iiPfql4 �I � \il{'llcll ffl m � cm � cm � � 

�� q;r � {)��, 

1. Answer all the questions. 
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(i) f 1 A, B and C are non-empty sets, then 
( A - B) u ( B - A) is : 

w (AuB)-(AnB) 

(b) A-(AnB) 

(c) (A" B) u (Au B) 

(d) (Auf!)-B 

� A,B � C 1T"{-ftcffi (-l�ti.ll{ �, m 

(A -B) u·(B - A) i : 

(a) (Au B)-(A n B) 

(b) A - (An B) 

(c) (A" B) u (Au B) 

,. (d) (Au B)- B 

(ii) Suppose S={l,2,3},T={l, 3, 5} and 
K = {2, 3, 4, 5}, then which-of the following is 

correct? 

(a) s u r = {1, 2, 3} 

(b) Su K = {1,2,3,4} ., , 
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(c) SnT = {l,2,3} 

{.pV None of th�se 

llT;r �ftrq s = {1, 2, 3}, r = {1, 3, s} '3l'T "t 

K = {2, 3, 4, s}, � Pi�RtRsaa if� �-m � 

t? 

{a) Su T = {1,2,3} 

(b) Su K = {1, 2, 3, 4} 

(c) SnT={l,2,3} 

(iii) In the group of non-zero rational numbers under 
the binary operation ,, * 11 given by 

1�01/2700 

a * b = a + b + 1 , the inverse of 2 is : 

(a) 

(b) -1 

(c) -4 

(d) None of these 
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(iv) 

1 404-0 l /2 700 

, b l &Rf � TfC! iqt�..ft (}tf cr{�T;":f 
� · 'r{-� qfti)-q fl<s413TI er> � if 2 

(a) 

(b) 

(c) 

(d) 

If 

°!Jtffi'1 

-2 

-] 

-4 

�u�� 

(1,W,(J)2 ) is an abelian group 

multiplication, then identity element is 

(a) 

(b) 0 

(c) -1 

(d) w 

(a) I 

(b) 0 

( 4 ) 
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(vi) 

.. 

C -1 

v h1ch of the followmg a, e nccessanly true ? 

(a) IABl>I I IB\ 

{b), \AB < IAI IBI 

(c) I A Bl = IAI IBI 

(d) None of these 

1PthiRtf&a it � ctA-m �� ffl � � i ? 

(a) 

(b) 

(c) 

(d) 

If 
A= 

\ABI > \Al IBI 

IABI < \Al \Bl 

IABI = IAI \B\ 

� � c6l{ � 

2 x-3 x-2 

3 -2 -1 
-1 -5 

then x = 

(a) 3 

(b). 6 

is a symmetric matrix, 
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(c) 8 

(d) 4 

2 x-3 x-2 
� A = 3 -2 -1 . � �qftlc, '311�� �' 

4 -:-1 -5 

"ffi X = 

(a) 3 

(b) 6 

(c) 8 

(d) 4 

(vii) Which one of. them is· not interval ? · 

I }404-01 /2700 

(a) (1., 2) 

(c} (3,n)· 

(d) (2n, 180) 
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� � � 3'ct(l(1 � �? 

(a) (1, 2) 

(c) (3,n) 

(d) {2n, 180) 

(viii) Let A = {x Ix e N A x2 < 7}, then supremum of 

1404�01 /2700 

A is: 

(a) 7 

(b) 3 

( c) Does not exist 

(d) 0 

itA'T A = { X Ix E N /\ X
2 < 7} ' m A _q;r ecn'Cq 

�l: 

(a) 7 

(b) 3 

( 7 ) 

PPULearn.com



.> 

' 

(1 ) 

(x) 

c) � ;mt 
(d) 0 

The conic r2 
+ 4 .. ,J' + y� - 2x + 2y - 6 - 0 

represents 

(a) Hyperbola 

(b) Parabola 

(c) Ellipse 

(d) Circle 
. 

x2 
+ 4.xy + y2 - 2.x + 2y - 6 - 0 ��lfm �T� 

� 

(a) �faq{q{'flj 

(b) q{q(rtlj 

(c) �� 

(d) � 

The acute angle between the lines x - 2 · o and 

.fix - y - 2 = 0 is : 

(a) 

.(b). 
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' ... 
� � 

a) O"' 

(b) 30° 

(c) 45° 

(d) 60° 

mnJi·-v-'2 ... 

Section-A / �-\i{ 

Two finite sets have m and n elements, 

respectively. The total number of subsets of 

first set is 56 more than the total number of 

subsets of the second set. Find the values of m 

and n. 

� q�ftf a ��iiliit if ffi'1�: m ffl n �qllq i, 

� fl!ti:i.14 cfi '3qft�ii:liit c6l � fi&-11 � 

ti!Jixl� er; Jqe�ii.l'-0 � � ti@n if 56 �cfi 
�I m ffl n if> l1Ff ii@ c61f?it(ll 
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h w th t 

. l 

n u (Ari, . I 

rou nd show th t II th root of unity 

arms a grouo. 

�� cfil�Q � �� fc5 � c6T 

ncfl � � �Flkll I 
( 

(b) S a e and prove Lagrange's theorem. 

4. .. ., {a) 

(b) 
I 

Section-B / �-if 

Show that every square matrix can uniquely be 

expressed as a sum of symmetric and skew
sym metnc matrix. 

R©l�Q � • cf7T � c6l' � w:r � 

�Jiftia � fa<01-�li�a � cf; � cfj w:r il 

� fcl;-qr GlT �Cfiil i1 

If A=[: �]. then find A2 + 2A + 71. 

[1 2] 
'311T{' A= 

4 1 , m A 2 + 2A. + 11 �, 
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j. (a) -

Jt4( 

1404-01/2700 

Solve the following L. P. P. graphically : 

Max. Z = 3x + Sy 

Subject to 3x + Sy $ 15 

Sx + 2y < IO 

.A> O,y > 0 

�'1�Rsia c€t- \jij��ll � � � c6l�t-t 

� Z = 3x + 5y 

�'3TI cf) '3'.f� 3x + 5y $ 15 

Sx + 2y < 10 

X > 0, y > 0 

, 

Solve the following L.P.P. using Simplex 

-method: 

Max. 

Subject to 

( 11 ) 

Z = 40x + 30y 

X + y < ]2 

2x + y < 16 

X > 0, y > 0 

[P.T.O.] 
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Pt9Rt�a �.qt.qt. c6l" ��cffi � c6T \jq� 

� � c6)fG,Q : 

Z == 40x + 30y 

X + y < ]2 

2x + y < 16 

X > 0, y > 0 

Section-C I �-� 

� � Prove that the subsequence of a convergent 

sequence is also convergent: 

7. 

m c:6l�Q F-b �til{l \jij�'i cfjf \jij�l'11 1ft 
�til{l maf �I 

�; • Discuss the convergence of the series L nl
P 

. 

(a) Simplify: 

( 12 ) 
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(b) 

8. (a) 

1404-01/2700 

(ii) ( 1 - .Jj; )
23 

� c6)fJiQ 

(i) (.fJ + i) 18 

(ii) (1 _ v']ir3 

Prove the followif')g 

(i) sin 3x = 3 sin x - 4 sin 3 
x 

(ii) cosh 2x = 2 ( cosh x )2 - 1 

�9Rlf?sl a � � c€1�tt 

(i) sin 3x = 3 sin x - 4 sin 3 
x 

(ii) cosh 2x = 2 ( cosh x )2 
- 1 

If sin ( a +-i/3) = x +'iY , then . prove that 

. 
x

2 

. 
x

2 2 2 
_:_ X y --2- + . , - 1 and -- - -- = 1. 

cosh /3 s1nh-p sin2a cos2a 

-3l1R sin(a+iP)=x+iy, ffl � cbl�Q � 
2 · 

x
2 2 2 

X ·+--=1� X - y =1 
· cosh2 P sinh2 /3 sin2a cos2a 

· 

.. 
[P.T.O.] 
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(b) Resolve tan-1 ( cos 0 + isin 0) into its real and 

imaginery parts. 

tan·1 ( cos 0 + isin 0) "iITT � <11«1Fcli'fi � 

cbl�f"1cb <JJTiit it � cblfGict1 

Section-0 I ls(Us-c{ 

9. (a) · Trace the conic 

3 (3x - 2y + 4)2 + 2 (2x + 3y - 5)2 

-= 39. 

• 
2 2 �Ti 3 (3x - 2y + 4) + 2 (2x + 3y - 5) = 39 

cfit � c6lfGict1 

(b) Find the co-ordinates of the focus and equation 

to its pirectrix of the parabola 

1 404-01 /2700 

9x2 + 24xy + 16 + y2 
- 2x + 1 4y + 1 = 0 

9x2
· + 24xy + 1 6  + y2 

_; 2x + 1 4y + 1 = 0 cfft' 
ffl �n er; � ilcbfl am t14lcb<0, c6 Pt��licfi 
�Rrtcn 

( 14 � . 
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10. (a) Find the angle between the lines 

x+3 y+3 z-4 
- and 2 2 -I 

x-4 y+4 z + I 
I 2 2 

Z©T� cf) � cfiT cfilUf mc=r. cffi�<t 

x+3 y +3 z-4 
� -

2 2 -I 

x-4 y+4 z + I -
2 2 

(b) Find the equation of the plane which contains the 

x-1 _ y+I z-3 
line - and the plane 2 -I 4 

x+2y+z = l2. 

X + 2y + Z = 12. 

-x-
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