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Degree (Part-I) Examination, 2023 

(Vocational) 

MATHEMATICS 

[ Paper : First ] · 

[ PPU-D-1-(V)-SUB�MATH] 

Time: Three Hours] [Maximum Marks : 100 

Note : Candidates are required to give their answers· in their 

1. 

own words as far as practicable. The questions are. 

of equal value. Ans·wer five questions in all. 

Question No. 1 is compulsory. Besides this attempt 

.at least one question from each section. 

q{l� l1�1(1«q4 � � it tr '3ffi( �, � � .c5 
'3fcl; ij'il'1 �I � � �� � '3ro< dJ�Ctt � �t 1 .. · 

. '3f Plql� �I � ���c@ ffi � � q;Jt-�-q;Jt � 

�� q;r Jrn< a:tfGIQ.1 

Answer all questions: [10x2 20] 
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(iii) In a group G, a, be G thert (a b)- 1 
= 

� p-t a-• 

(b) a-1 b 

(c) · a-1b-1 

(d) b-1
a 

. (iv) A= [a
ii 
1
mxn 

is a square matrix if: 

(a) ,n<n 

� � = n 

(c) m > n 

(d) None of the above · 

· (a) m < n 

(b) m =.n 

(c) m>n · 

· (v) Hypel])lane-is a/an: 

· � Closed set 

(b) Open set 
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(vi) 

(c) Both (a) and(b) 

(d) None of the above 

(;1�4<�'9 � 

(a) � fl�ii4lf 

(b) � fl�lf 

(c) �(a)� (b) 

(d) '34�cffi if � � � 

1 1 · l 
-+-+-+ .. . = 

1.3 5.7 9.11 

(a) 
4 

(b) 
Jr 

Jr 

(d) J 

(vii) The limit of a convergent sequence : 

�sunique 

(b) is not unique 

J 404-01 /3 I 20 (. 4 )-



( c) does not exist 

(d) none of the above 

� � � rtr � . . . . . . . mat i, . 

(a) \:S-l�al4 

(b) ��ctl4 � 

(c) '3ifffit9 if � 

(d) (3q�c@- if��� 

(viii) The eccentricity of the ellipse 3x2 + 4y2 = 12 
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IS : 

(c) 

(d) 

·I 

4 

.1 
5 

�- 3x
2 + 4y

2 = 12 c61' \j��en 

M1-

( 5 ) 

. . . . . . . . . . . . . 
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(a) 

(c) 

(d) 

1 

2 

1 

l 
5 

(ix) If a line makes equal angles with the coordinate 

axes then its direction ·cosines are : 

1 l 1 

(a) . - ✓3 ' -;/3' ✓3 l 

(c) 
1 I . 1 

✓3 ' - ✓3 ' ✓
3 

l 1 1 

✓
3

' ✓
3

' ✓3 

� ctc6 � 'mIT � �'1,1 cffiUT csf.=t,� � m � 

� qjl�I� ..... �I 
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3. 

Section-A/ ut0s-'3f 

Let A, Band C be sets then show that 

A:u(BnC) =(AuB)n(AuC) 

llR cl\�({ fc\; A, B � C e�iilll -� ffl R<t:il�ct � 
A u(B nC) = (A uB)n(A uC) 

Prove that 

Ax(BuC) = (AxB)u(AxC) 

m c6\�Q 

Ax(BuC) = (AxB)u(AxC) 

� 
Define ring. Give examples. · ... 
� cfil' qf{-qlt(I '3&1�{01 mml �RsiQ1 
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Section-Bl <st0s-'il 

· [l -2 . 3] l 3 
If A = _4 2 5 

and . B = ·-1 0 prove 
2 · 4 

that (AB)r� B'A' . . 
( 8 ) 
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--' 1 � 
A=e . 

-4 

-2 

!l 2 
� B ' -1 0 m 

/� 2 4 

� cf;W�ct (AB)'= B'A'. 

�ind the inverse of the matrix if it exists : · . 

��cffi cpf c?j&b'-1 �. cf3\fu1o;, � � ��(q il i: 

1 2 3 
A= 4 ,2

{ 

6' 7 9. 

5. (a) Prove that a hyperplane is a convex set. 

� 4l�CJ. � Ql�q{l{r\,-1 � '3niffic!.{ B��l( i, 

(b) Solve the following L.P.P. graphically : 

, Max Z � 2x� + x
2 

S�bje.ct to cons_traints 

3x1 + 2x
2 

< 12 
x

1 + 2x
2 

< 6 
2x1 +3x

2 
<12 

Xp X
2 

> 0 

f.l9R\Rs1c1 L.1:,.P. � �,�4\ll. Wl � &if cfil�ct : 
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3x1 + 2x
2 < 12 

x, +. 2x
2 

< 6 

2x1 +3x
2 

< 12 
X1, X2 > 0 

Section-Cl �-� 

6. (a) Find the equation whose roots are th(;! nth 

powers· of the root of the equation 

x
2 

-2xcos0+ 1 = O· 

f14lcb{01 sml c61�� �ficbl � x2 -2x�0+ 1 =0 
col' nql tTRf i1 

(b) State and prove Gregory's series. 

7. � State and prove D;A]ernbert's Ratio Test. 

ytxamine the convergency of the series 

]404-01/3120 

2 
. . 

X X X
3 

.X
4 

-+-+-+-. -+ ... 
1.2 2.3 3.4 4.5 
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pz 

8. (a) TC . . TC If x, = cos -+, sin - prove that 
2' 2' 

� 
Jr . . . TC 

�,� x, = cos-+ 1 sin -
· 2' 2' 

. (1( 0\ 
(b) If u = _log

e 
tan 4 + 2) prove that 

u · 0 tan h--= tan-. 
2 2 

u 0 tan h- = tan-
2 .2 

Section.;.D/ -(§1°s-� 

9. (a) Find the equation to the normal at any point 
(x

1
, y

1
) on the parabola y2 = 4ax. 

·q{q(,iq y2 
= 4ax cf>� (x

1
• y

1
) 'CR� c6f 

��cfi{01 sf@ cfilfJiQJ 
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L 

(b) Find the axes, foci. eccentricity and t�e latus 
rectun1 of the hyperbola 4x2 - 9y2 = 36. 

�faq{q{rP-1 4x2 
- 9y2 = 36 cf; '3W, ;@r, '3��al 

� '11�(1cij � if@ ?t1fGtct1 

10. (a) t f 0 be the angle between the two lines whose 

direction cosines are/, m, n and / 1, m
1
• n

1 
then 

prove that cos 0 = ll1 + mm
1 

+ nn,·. 

� � �JTI � · � cb\ZrlllQ ��T: /, m, n � 

/1' m
l
' n

1 
"&f er>� � _en( ffl 0 m ffl � 

cblfGict cos 0 = u .. + n1n1
1 

+ nn
1

• 

(b) Finq the equation of t�e plane passing 
throl,lgh the point (2, -3, 4) and_ parallel to 
2x-6y-6z = 6 . 

.. 
. 

. ��� (2, -3, 4) � ��� cfT� cf�TT � 
2x-6y-�6z = 6 cf). �..-f@"{ � c6T ·fP·ilcb<01 . 
f.!tcbl�CZI 

----- X -----
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