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Degree (Part-II) (Vocational) 

Examination, 2020 

(Subsidiary) 

MATHEMATICS 

[ PPU-D-Il(V) (Sub.)-MATH ] · 

Time : Three Hours) I Maximum Marks: 100 

Note : Answer five questions in all. Question No.1 is compulsory 

Select two questions from Section A, one question from 

Section B and one question from Section C. All question 

carry equal marks. 

1. 

� � �� � � �I � �-;, �Pfql� �I � 
co � � �-;,, � � � � �-;:r '3fR � rr B � � 

cf5T � �I � ��-;, cil{lcil{ ���I 

(i) If y2 = P(x), a polynomial of degree 3, then 
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(a) 

(b) 

(c) 

dP d
3
P 

-+­
dx dx

3 

d
3
P 

P.-3 
dx 

$ a constant 

(a) 

(b) 

(c) 

(d) 

dP d
3
P 

-+­
dx. dx

3 
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(ii) If f(x, y, z) = o then �. O'J . oz =--

(a} 1 

(c) O 

oy oz ox 

( d) None of these · 

� f(x, y, z}:; 0, � ax_.�. az =--

(a) 1 

(b) -1 

(c) O 

ay az ax 

(iii) The absolute minimum value of a function f given 

by f(x):;::: 12�413 -6x 113
, x E l-t l], is: 

1404-2/1800 

(a) 18 

(b) 0 
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(iv) 

1404-2/1800 

(d) 

f(x) == 12x413 -6x 1'3. X E[-1, l] mu�� 

� q)l f4 (Qaf �kfc1'l � � 

(a) 18 

(b) 0 

(c) 

(d) 

f½ I+ 2cosx 
J
i ----dx-
o (2+cosx)2 

---

(b) 
1 
4 
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(C) 

d) 
7t 

4 

e,f l + 2 cos X, dx = __ _ .. o (2+ co x)-

(a) 

(b) 

(c) 

(d) 

1 
2 

1 
4 

1t 

4 

(v) The general solution of the equation 

d2y dy 
-2 -3--4y = 0 (c1 , c2 being constant): 
dx dx 

(a) 
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(b) 

(c) 

(d) 

�ij'l<!,{ul �� -3� - 4y = 0 <fir d!IQib � � 
dx- dx 

(<if C1, C2 � �) 

(a) 

(b) 

(c) 

(d) 

2x 4 >-
Y =- c1c + c�c 

(vi) The singu·lar solution of the Cla1raut 's differentia! 

1404-2/ J 800 

. _ a dy . equation Y - px + ·-, where p = ; , 1s : 
p u· 

(9 � '2-::: ,4-oX @� 'L� 4i;e_ 
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(b) y2 = ax 

(c) y2 = 4ax 

(d) y2 == 4x 

(a) 

(b) y2 =UX 

(c) y2 = 4ax 

(d) y
2 =4x 

(vii) The solution of differential equation x(x - y)dy + 
y·2dx = O is ( c being constant) 

(a) y=cc½ 

(b) y=c//
4 
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(c) 
- +celY 

(d) 2 y/ 
y = x -ce1x 

.Jfqcb{ii e�c:6{01 x(x - y)dy + y2dx = 0 cf)T � i 
(� C �deb�) 

(b) y =Ce½ 

(d) y = x2 -ce½ 

(viii) Three vectors a , b , c satisfy the condition 

a + b + c = O. If I a I= l, I b I= 4 and I c I= 2 

then the value of a.b + b.c + c.a is : 

(a) 

(b) 

1404-2/1800 

21 

21 

2 
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(c) -21 

(d) 
21 

2 

aR �T a , b � c �Rlisi\:T a + b + c = 0 
c&. c6m l1 * I a I= 1, I b I= 4 � I c I= 2 

� a.b + b.c + c.a cl)T i:tA" t : 

(a) 21 

(b) 

(c) 

(d) 

21 

2 

-21 

21 
2 

(ix) If f = 2x2 -3y2 + 4z2 then the value of 

curl (grad f) is 

1404-2/1800 

(a) O 

(b) 3 
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{c) 4, 6y t- 87 

" " .. 

(d) 4xi-6yj+8zk 

� f = 2 x2 _ 3y2 +4z2 oar curl (grad f) cfif 

irr;r i: 

(a) 0 

{b) 3 

(c) 4x-6y+8z 

" ,. 

(d) 4xi -6yj + 8zk 

(x) An athlete runs 400 meter circular track in 50 sec. 

with uniform angular velocity. His/her linear 
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velocity in m/sec is 

(a) 

(b) 

(c) 

4 

1t: 

8 

10 

( 10) 
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2. 

{a) 

(b) 

(c) 

(d) 

1C 

4 

10 

8 

Section-A 

, I I 
If y m + y -m = 2x prove that: 

( x 2 
- 1) y 11 + 2 + ( 2 n + 1) xy n + 1 + ( n 2 - tn 2) y n = 0 

{b) Find �symptotes of the curve y3 
- 5xy2 +8x2y -

4x3-3y2 + 9xy - 6x2 + 2y .. 2x + 1 = 0. 

qs5 y3 - 5xy2 +8x2y -4x3-3y2 + 9xy .. 6x2 + 2y - 2x + 

1 = 0 � 3Fij� � � c6\TJiltl 
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3. If z = r( � J + [x2 + y2 then find value of 

, 

(b) Find radius of curvature at any point ( r, 0) for 
n n • 0 the curve r = a sin n 

qq; rn =a0 sin�e ct� M � (r,e) qr 

clijjcil � fflo c6lf'Jf l!I 

4. (a) If Im = f 0
00 

e-x sin m x dx where m > 2 prove 

that (I+ m2 )Im = m(m-l)Im_2 • Hence 
evaluate I

4 
. 
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5. 

( ) 

ltl 

I 11 l 111 1 l I I rtt m 

l 

mn J m • 
d � inn · 

n > 2 prove that 

1n n lmn =c m • • 
.. 1nnx 

1m n = J co m, in nx dx 

here 111 � ""· 

111 Im-1.n-l 

1n > 2. 

(n1 n lm.n = c 11 x in nx + m Im-1.n-l 

Find the area of the region bounded by the curves 

y2 = 4 - x and y2 
= x 

mfil y2 =4-x� y2 =x� M � c6f ��¾ � 

ct)fJiQ1 

(b) Find general solution of the differential equation 

d2 y dy 
-+2-+y = xcosx 
dx2 dx 
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d -�-l + 2 d�. + y =- x cos x -;:r,. JJ<lc@ � dxl � dx 
,J, 

c7.1Jtlcp lf�T fflff c.£l�QI 

/ Solve the differential equation 

") 

( dy J
.. 

) dy O · 
X --·· + ( y - X -- ·- Y == 

dx <lx 

c61" � c{;l�co 
/ Solve the differential equation 

( \ ,1 ) d y ( 4 2 ) O xy· +2y -4x -+ y + y = 
dx 

Section-B 

(SIOi;-{91' 

7 ✓,f ii, h. , c are any three vectors prove that : 
[fl+ h. E + c .. c + a J = 2 [·a .. b, c J 

I,�< ),J. 211 800 ( 14 ) 
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( 

[ 

rov that 1rnd r"' - 111r 11

' � r, r ht.Ill.I tlu· 

, ion v ctor of a point in three di,nensK>nnl 
space. 

� c6l� � grad r'u - 111r
111 

-� r·, <Tf�· r 

�fqftlq m it M � qif" �rtd u14!l1 �, 
8 If - and 0 be two vector point functions, tht}n prove the 

following: 

� V � \ � 00T ��� {h�;r m aGl fqi.-1fv11�:l\1 •t�l 
� th)�u. 

/d, (v x \\) � w.curl v-, .curl w 

(b) grad(v.w)=- (,v.\1 )v 1 -(,1.\')w 1 ,,, ,. 

curl v 1 v x curl \.V 

Section-C 

9. � Find values of a and b such that the system 

1404-2/ l 800 

of two forces (1, 2, -1) acting at (2, 3, 4) and 

(-1, a, 1) acting at (4, 5, b) has zero resultant force 

and zero resultant moment about x-nx1s 

( 15 ) 
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a � b i6 1'!r1 � WliTt mil �fuiQ fcl; 'iU o!\ilf 

(2, 3, 4) qr <1i14n-r (1, 2, -1) Qcf (4, s, bl 1:f{ 'P14m 

(-1, a, 1) i6 � 9iT qfNift o@ � � Qci x-i3lli; 

cf) � -qf<u11� ffT � �I 

(b) A cycloid s = 4sin \V is placed in a vertical plane 

with its vertex on a horizontal surface. A particle 

starts from rest from cusp along the inner smooth 

1t 

surface. When it reaches the position 'I' = 4 th
en 

determine its linear velocity (assume g = 10 m/ 

(!9' � s·'-4sin\j/ '3ffl �w c6 � fRrf 'CR 
ffl c6 WT � oo if � �I � � 

��{c:\41 oo i6 m Qco cpUf � 'ij � � 
1C 

'ij ikFII � � �I � \Jf = 4 � 'Cf{ 

q�tjcil �' � '3ffc6l � 1Tid' Flcbl�QI (g = 10 
m/sec2 fi gQ) 

10. Two equal uniform rods AB and AC, each of weight w are 
freely jointed at A and rest with the extremities B and C 
on the inside of a smooth circular hoop, whose radius is 
greater then the length of.either rod, the whole being in 
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vertical plane and the middle points of the rods being 

jointed by a light string . Show that if the string is 

stretched, its tension is w ( tan a - 2 tan �) where 2a 

is the angle between rods and f3 is the angle which either 
rod subtends at the centre. 

m %e111.=t � As '31\'r Ac• cor � w � �a?f � 

� Aq-{��i������\m@T Sq C 

� � �c:fj� aTI(rf\ll � q{ {�c:6{ � �I � cfit f31"'41 

M � � c6\' � � � �, � cllq� � ft'1d{'I � 

�i q ey;n �cf;���� m"ll � �i, 

�� rcl; � m"ll c6t ffiJ � fil �ftcbi a.=tlct w 

( tan a - 2 tan�) i1 � fcrj 2a � c6 � cfil cffiUT i 

� f3 �cffiUTi�fcli�<qt��cf;��� 
at.=tldl i1 

----- X -----
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