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

(Subsidiary) 

MATHEMATICS 

[ PPU-D-l(V) (SUB)-MAm ] 
Time: Three Hours] IMaximum 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. �irst question 
is compulsory. Besides this attempt one question from 

each section. 

1. 

� �l�Wicl '3lCA � if tr � �I trift �� cf> 

� �{lest{ �I � tjrq �� cf> � �I � � 

�f;tql4 �I � '3-t(rilcll, � � � � � c6T � 

�I 

(i) If A, 8 and C are non-empty sets then A-(B-C) = 

(a) (A-B)n(AUC) 
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(ii) 
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(b) (A-B) LJ (An C) 

(c) (AUB)-(AUC) 

(d) (AnB)-(AnC) 

� A, B � C ftcRf tf�ll � �' clof A-(B-C)= 

(a) (A-B)n(AUC) 

(b) (A-B)U(AnC) 

(c) (A LJ B)-(A LJ C) 

(d) (AnB)-(AnC) 

How· many elements in A x 8 and B x A are 

common if n-elements are common to A and B·? 

(a) n 

(b) · 2n 

(c) n2 

(d) n2+·1 

Ax B '3fR B x A if ��lfPlfo '3'.{qlf4f co'l � 

fcbct� � � A '3fR 8 c6 n �qlfq -� � ? 

(a) n 

( 2 ) 
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(b) 2n 

(c) n2 

(d) n2+1 

(iii) In the group of non-zero rational numbers under 

. ab 
the binary operation • given by a • b = 

T 
the 

inverse of 4 is 

(a) 

(b) 

(c) 

l 

4 . 

1 
2 

2 

· · (d) 1 

1404-1/1800 

� �ft'fll (-ieq1'3if cf; � il � fct; �: 

·� � *b ab -� - l ti lll • �, a = - tt dlftlctl 1l?fT 4 =:,-

2 1 ..,.,. 

(a) 

(b) 

4 

1 

( 3 ) [P.l:O.] 
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(c) 2 

(d) 1 

(iv) The inverse of the permutar ton 

(� 
2 3 4 

!}s: 3 1 5 

G 
2 3 4 

!J (a) 2 1 5 

G 
2 3 4 

!J (b) 1 5 2 

G 
2 3 4 

!J (c) 
1 2 5 

G 
2 3 4 

!J (d) 
1 2 4 

��4 (� 

2 3 4 

:) <6r�l: 
3 I 5 

G 
2 3 4 

:) (a) 
2 1 5 

(b) G 
2 3 4 

:) 1 5 2 
J 
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(c) 

(d) 

2 3 4 !) 1 2 4 

(v) If AB= O and BA:;; O for two matrices A and B 

then 

1404-1/1800 

(a) 

(b) 

(c) 

(d) 

A=OB=O 
. ' 

B=O 

A=O 

� � �lei!� A '3fR B c6 �. AB=O '3fR 

BA:;; 0 i, � : 

(a) A:;; O,B:;; 0 . 

(b) A=O,B=O 

(c) B = 0 

(d) A= 0 

( 5 ) [P.T.O.] 
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. . 
(vi) 

(vii) 

1404-1/1800 

ingular matrix of order n, the� If A be a non-s 

I adj Al = 

(a) IAl""2 

.(b) IAl""1 

('c) IAI" 

(d) IA ln+2 

� A � n � q;r �M>'1oll'-4 �I"!$ t, � 

I adj Al= l'I. 

(a) IAl"·2 

(b) I Al"·1 

(c) IAI" 

(d) IA ln+1 

I 

. 
00 

(n+l) SeriesL p •p>O: 
n=l n 

I 

(a) is divergent for p � 2 

(b) is divergent for p > 2 

(c) is convergent for p � 2 

(d) is convergent for p > 2 

( 6 ) 

PPULearn.com



00 (n+lJ 
ML p ,p>O: 

n I n 

(a) p�2 ili � �Qiji� I' 

(b) p > 2 '6 � '31qe1f1 I' 

cc> p > 2 t � '1f�tt,fta l 

(d) p > 2 c6 � '1f�ijf�'1 l 

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

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

x are: 

(a) 

(b) 

(c) 

{d) 

404-1/1800 

I l - --
2' 2 

1 1 
- --
3' 2 

l l 

4, 3 

2 1 
- --

3' 3 

( 7 ) (P.'l.C>.] 
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(ix) 

1404-1 /1800 

ijiirj <la 1-1, 1 J qt f(x) � J.lcfil< i, Fc!i � 

f(x) = x2 + I x I + 2. ct � f' ( x) = 0 !1 x '6 l!t,j 

!: 

(a) 

(b) 

(c) 

(d) 

1 1 
- --

2' 2 

1 1 - --
3' 2 

I I - --
4' 3 

2 I 
-. --

3' 3 

The eccentricity of the hyperbola 16x2 
- 9y2 

= 576 
is : 

(a) 2 

3 
(b) -

2 

5 
(c) -

3 

9 
(d) -

5 

( 8 ) 
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(x) 

(a) 2 

(b) 

(c) 

3 

2 

5 

3 

(d) 
-

. 5 

. x+3 y-1 z-5 
If two lines -- = -- = -- and 

: ... -3 1 5 

x+l y-k z-5 

-1 - 2 = 5 
are co-planar, then value 

1404-1/1800 

of k is: 

(a) 1 

(b) 2 

(c) 3 

(d) 4 

( 9 ) [P.T.O.] 
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x+3 y-t_z-5 "._ 
* � � -::: - 5 

"11\ 

-3 ] 

x + l _ Y - k _ z - S �cl�4 l, � k c6T lfr.t 
-1 2 - S 

l: 

(a) 1 

(b) 2 

(c} 3 

(d) 4 

Section-A 

(a) In a class of 25 students, 12 have taken 

Mathematics, 8 have taken Mathematics but not 

Biotogy. Find the nu�ber of Students who have· 

taken Mathematics and Biology and those whO 
have taken �iology but not Mathematics. 

1404-1 / l 800 

�t11ft!4 * cfill1T �, 12 � i1�1t1 � l, a� t,fqff 
� ,, � ilfl�ft4111"1 � � ,, � � 
� ffllqf �cfilf\'I (t �i(il·;J •i�ltl � <iftct�ifPf � 
t � � �11:t �'4Pi111;, � l � � 
��,, 

( 10 ) 
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3. 

(b) Prove that 

(a) 

(i) A countable union of sets is countable 

(ii) Any infinite subset of a countable set is 

countable 

t:tc6 •1°141'-I ��i;q� c6f � �qflftla 
'34tf!iiqli •i014°1ll mfil � 

Prove the following 

(i) If R
1 

and R
2 

are equivalence relations in 

a set A, then R1 n R2 is also an 

equivalence relation. 

� R1 � R2 tljii:ill A il g{wildl fliiil.f.l 

�' c,if R 1 n R 2 � � g@U11 ftiil� �1 

(ii) Let f : X ➔ y be a function. If relation R 

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

1404-1 / l 800 ( 11 ) lP.T.O . I 
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4. 

itR �[Q,q � f: X ➔ Y � �.; t, 

* X ij R = {(a, b) : f(a) = f(b)} &ro' � 

� ftklifJ � '1fTffl �, oil R � � 

ftiil◄ �, 

(b) If n 2!: 2 be collection of all even permµtations of 

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

l!! . s o, o rd e, - of the symmetnc group n· 
2. 

. 

� n > 2 c6 � {1, 2, ..... ,n} cf; 'frifi Wf U>ii�4' 

q;r - �, cJGJ. � cbl�q � � ft'i�ci �S
n

. 

l!! q;r 2 �. q;r � \j4ft4!6 csl'ilcil �I 

(a) (i) 

(ii) 

Section - B 

Show that the product of two unitary 

matrices is a unitary matrix. 

�&I�� fcl; � Qcbit'icb \iil�ffl cf; TFf (!cf; 
%1 cit cb '311 �6 fflffl �I 

Prove that inverse of an orthogonal matrix 

is orthogonal. 

fa c6}�q fcl; � (ri'dlcbluflll \311� cJ)T 
�'f �iii�oftq fflffl �I 

1404-1/1800 ( 12 ) 
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(b) Find rank of the foil owing matrix 

� �I�� c6f 'fc6 Ptc:61�(( 

2 3 -1 -1 

1 -1 -2 -4 
A= 

3 1 3 -2 

6 3 0 -7 

(a) Determine graphically the maximum and 
minimum values of objective function 

1404-1 /1800 

z = 3x + 9y 

Subject to the constraints: x + 3y < 60 

X + y > 10 

X < y 

: 1 • X > 0, y > 0 

'3il�<flll � afU '3���ll 'ml� z = 3x + 9y cfiT 
� � �'"Rt'1 � -� � ct ���,a 

f:tqjl�ct : x + 3y <·60 

X + y > 10 

X < y 

X > 0, y > 0 

( 13 ) [P.T.O.] 
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6. 

(b) Using the Simplex method, ,maximize the 

objective function z = 12x1 + 6x2 + 4x3 

(a) 

Subject to constraints: 4x 1 + 2x2 + X3 < 60 

fu-i.tr�cffi fcfftr &TU '3'�� �?f q;�;r 
z == 12x 1 + 6x2 

+ 4x3 qi{ �cbdif llFr � 

\:tiq <lta � �.:c, .. \a Ptc:61RI q 

Section - C 

Prove that every convergent sequence is 

bounded but converse is not true. 

�� 45)�q flfj � ,&f�ijlfl.<1 �j� qfl.oj,!J � 
� �- -flq,I � � ;rtf ii 

1404-1/) 800 ( 14 ) 
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(b) Test the convergence of the series 

��l 
£.J. 3 

-1 X n ' X > 0. 

n=t 11 + 

���In � � 
..,_..,II .i..J 3 .1 X , X > 0 c6° ��fllfl � cfit \i1Jq 

n=l n + 

c:61�1.lt 
z/ (a) Simplify : 

(i) {l+i) 18 

(ii) (-✓3 + 3i)31 

{b) Prove the following : 

1404-1/1800 

(i) cosh(x + y) = cosh x cosh y + 
sinhxsinh y 

(ii) sinh(x -y) = sinh x.cosh y -

cosh x.sinh y 
( 15) IP.'[(). f 
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8. (a) Determine the constants a and b so that the 
function f defined below is continuous everywhere 

2X + 1, if X < 1 

ax 2 + b, if I < X < 3 f(x) = 

5x + 2a, if x > 3 

m a * b c6 11R Picbl�Q ffifcl; � 4�'if l�d 

¾9 f���m = 

2x+l, � x < 1 
f(x) = ax2 

+ b, � I< x < 3 
5x+2a, � x>3 

{b) Draw the graph of the function y = I x-1I + fx -21 in 

the interval [O, 31 and discuss the differentiability 

of the �unction in this interval. 

1404-1 /l 800 ( 16 ) 
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Section - D 

9. (a} Find the equation of hyperbola if (i) foci are 
(0, ± 12) and length of latus rectum is 36, (ii) foci 

. ( ✓Ii) 
are (0, + 3) and vertices are 0, ± 

2 

�Rtq (q('lll clif tt4'c:6(0i Ptc:61�({ � (i) ;,1�t1i 
(0, + 12) � · ;,1�{1� � c6l° � 36 �, 

(ii) '1(fqqj (0, + 3) q{ � � � ( 0, + �) 

tr\ �I 

(b) Find the equation of. the circle which passes 

through the point (2, -2) and centre of the circle 
x

2 + y2 - 6x - By-= 11 and whose centre lies on the 
line x + y = 2. 

1404-1 /1800 

� (2, -2) � � x2 + y2 - 6x - Sy =11 er;� 

-« � � cf@ � � q,1 e4'tb<01 Wcr c6l�ct 

fGlijc:61 � 00 X + y = 2 tr{ � �I 

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

x - 1 y - 2  z - 3 - = -- =  and 
2 3 -3 

x + 3 y - 5 z - 1 -- = -- = -
- 1  8 4 

x - l _ y - 2 _ z - 3  '31tt 
OO � 2 - 3 

- -3 

x + 3 _ y - 5 _ z - l � � � 
_] - g - 4 c-.r, iJ!Zr C".f')l "I if@ �ll'11�1 

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

1 404- 1 /l 800 

x - 1  _ y - 1  _ z - 2  - -
I -2 3 

�.ail (1 , 0, .. 1 ) '311°t (3, 2, 2) � � � q@ 

x - 1 y - 1 z - 2  
mff 00 

I = _:2 = 
3 <6° MMH &-Id� 

c6T «4lcb(01 ffl(f �, 

----- X ...... 

( 1 8 ) 
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