
Total Pages : 12 [PPU-D-11] 

Degree (Part-ll) Examination, 2024 

( Sub�idiary/Vocational/General) 

MATHEMATICS 

Paper Code: 

Time: Three Hours] 

For Sub. : 120402 

For Voe.: 140402 

For Gen. : 100402 

[Maximum Marks: 100 

Note : Candidates are required t<;> give their answers in their 

own words as fru: as practicable. The questions are of 

equal value. Answer five questions in all. Question 

no. 1 is co�pulsory. _Besides this, attempt at least 

one question from each Group. 
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I. Choose the correct option of the following: ( I Ox2==20] 
f.p� c6 � � qjf � � 

(i) If x: + 3y == x, then solution is: 

. (ii) 

x◄ 

(a) x3

y
= -+C 

4 

(b) X2Y2 
=C 

(c) xy+y2 +c = 0 
(d) None of the above 

� x3

y
= : +c 

� x2
y

2 =c 
(c) xy+y2 +c=O 
(d) � il � � � 

If:+ Y logx = x2
, then solution is: 

(a) x3 

y=-+c 
4 
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( 2 ) 

I 

(x:, 

(b) 
x4 

y=-+C 
4 

(c) y=x+c 

.� None of the above 
� dy +ylogx=x2 , w.r � � i: dx 

(a) 
x3 

y=-+c 4 
4 

(b) y=-+c 4 
(c) y=x+c 

(d) �if��� 

(iii) The equation of line of ac tion of the resultant 
of coplanar forces is : 
(a) Yx-Xy=O 

J.b.)--- Yx-Xy + G = 0 

(c) Xx-Yy+G=O 

(d) None of the above 
�l( �ct� c5t �-wr cfil' �� 

�: 

(a) Yx-Xy=O 

(b) Yx-Xy+G=O 
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( c) X\· - Yy + G = 0 

(d) � it "« � -ftl 

(iv) Change of velocity with respect to time is 
called 

(a) Force 

(b) Displacement 

J;1 Acceleration 

(d) None of the above 

�tB�it��l: 

(a) a@ 

(b) � 

(c) t'ftUT 

(d) � it -« � -ftl 

(v) The differential equation of S.H.M. is: 

d
2
x 

� de =-µx 

(b) 

(c) 

-=-µx dt 

(d) None of these 
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(a) 
d2x 
-=-µx 
dt2 

(b) 
-=-µx 
dt 

d2x 
(c) -=µx 

dt2 

(d) �-« � -ftl 

(vi) . ,.--h dy _  If y = vsmx, t en -;; 1s: 

. (a) 
1 
-smx.cosx 
2 

(b) Jcos"; 

{c) Jsinx.cosx 

� 
None of these 

I 
{a) · 

2
smx.cosx 

(b) Jcosx 
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.. 

( c) Jsin x .cosx 

(d) �� �� 

() t. ·c . !!l._. 
,11 I y= x sm a+ y), the::n dx 1s 

(c) 

(d) 

sin a 

sin 2 (a+ y) 

sin(a+y) 
cosa 

None of the above 

� y=x sin(a+ y), � : l: 

(a) 
sin2 (a+ y) 

sin a 

sin a 
(b) sin2(a + y) 

(c) 
sin(a+y) 

cosa 

(d) �iln�-ttt 
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(viii) If y =sin(logx), then : is: 

logx 
sinx (a) 

� .!... cos(logx) 
X 

( c) cos(logx) 
(d) None of these 

� y = sin(logx), ffq : i' : 

(a) 

(b) 

logx 
sinx 

1 -· cos(log x) 

(c) cos(logx) 

(d) � -e- � � 

(ix) If xx = yY, then : is : 

(a) 
y 
X 

(b) --

y 
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(x) 

(d) None of the above 

(a) 
_I_ 

(b) y 

(c) 
l+logx 
I+ logy 

(d) � it � � ;nff 

f logx dx is equal to 

� 
xlogx-x+c 

I 
(b) -+c 

(c) xlogx+c 

(d) None of the above 
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3. 

flogxdx cfi WJA t: 

(a) xlogx -x+ c 

(b) 
I -+c 
X 

(c) xlogx+c 

Group-A/(�) (20 marks each) 

/ If y=sin(a.x+b), then find y
,.

. 

� y= sin(a.x+b), � Y
n 

cfil' 1tR J:lm �I 

� State and prove Leibnitz theorem on successive 
differentiation. 

(a) 

��-t��<6t�cfil'� 
����, 

rilog(I+x) ,r Show that: J , dr: = -log2 
0 I+x- 8 

&z.r.rn � . f il
og(l + x) ,r ,,.�,�-- m . , dr: = -log 2 

0 I+ x- 8 
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(h) 

4. (a) 

(b) 

5. (a) 

(b) 

x:-in-'x 
Evnluatc: f � dx 

1-x· 

. -I 

� �: f7m :'.ctr 
1-x· 

d\' r y Solve: -'-=.:_+tan-
dx x x 

dy y y 
��:-=-+tan-

dx X X 

dv , _, Solve: �(I +x-)-tan x+ y= 0 
d,· 

� �: dy(l+x2

)-tan- 1x+y=0 
dx 

Solve: (x+l)· dy +1 =2e-Y 
dx Q 

� � 
dy (x+l)--+1=2e-Y 
dx 

dy Solve · x -+ 3 y = x 
. dx. 

dy ��: x-+3y=x 
dx 
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Group-Bl(�-�) f20 marks each I 

t,/ ff ii,b,c arc three non-coplanar vec tors, then prove 

that bxc ,cxii,iixb are also non-coplanar . 

� a,E,c � ijR' in"-�� i, ocf m � 

'l 
� bxc,cxii,iixb ,ft in"-��, 

,l �Prove that: (iixb)xc=(ii-c)b-(b·c)ii 

� �: (iixb)xc = (a-c)b-(b ·c)a 

� Write down the necessary and s ufficient 
condition that the three non-parallel, non-zero 

vectors ii,b,c be coplanar. 

a,h,c � ijt;f �-ti11Mia<, � -� � �, 

ffl � � <tt � � � ffl 
�I 

Group-Cl {�-fl} (20 marks each) 

8. (a) Find the radial acceleration of a particle P(r, 0) 
describing a smooth curve. 

M cJiUT P(r,0) ;;if � � qiji � cffem 
� l, � � � ffl(f �I 
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(h) Find the radial velocity of a particle P(r, 0) 
describing a stnooth curve. 

M cf>1JT P(r,0) � � f;y� � cfil qfo@ 

� i, � � � fflcf ��, 

9. Obtain necessary and sufficient conditions fo�· 
-� \ J the equilibrium of a system of coplanar force:�s 
� acting on a rigid body. 

.- ,-. ... _ 

� �q;fqu_g qr � cm q@ "ftffl� � � 

�011clt cl) �";{· cf> � '311�� � tfltt� �"@ 

���I 

ind the equation of the line.of action of the 
Jesultant of copl�ar system of forces acting 
on a rigid body. 

� �rq� tR � m � �� � 

WJ� � - ffl� c6t �-� c6f �q\qj{Uf � 

��, 
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