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1634 

B. Sc./B. Ed. (First Year) Examination, 2019 

MATHEMATICS - I 

(Calculus) 

 

Time: Three Hours 

Maximum Marks: 60 

Instructions – 

 Attempt five questions in all, selecting at least one question from each 

unit. The answer of essay type questions should not be more than 400 

words and short answer type of questions in not more than 150 words. 

All questions carry equal marks.  

funsZ’kfunsZ’kfunsZ’kfunsZ’k & 

    izR;sd bdkbZ esa ls de&ls&de ,d,d,d,d iz’u dk p;u djrs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’uksa 

ds mŸkj nhft,A fucU/kkRed iz’u dk mŸkj vf/kdre 400400400400 'kCnksa esa vkSj 

y?kqŸkjkRed iz’u dk mŸkj vf/kdre 150150150150 'kCnksa esa fyf[k,A lHkh iz’uksa ds vad 

leku gSaA   
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UNIT – I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.1 (a) Find the equation of Tangent and Normal at the point where curve y = b e–x/a cuts 

y – axis. [6] 

  oØ y = b e–x/a ds ml fcUnq ij Li’kZ js[kk ,oa vfHkyEc dk lehdj.k Kkr dhft, tgk¡ oØ 

y – v{k dks dkVrk gSA 

 (b) For the curve y2 = c2 + s2 , prove that –              [6] 

  
dy
dx 	�		

�y2-	c2
c  

  oØ y2 = c2 + s2 ds fy, fl) dhft, &  

  
dy
dx 	�		

�y2-	c2
c  

OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.1 Show that the pedal equation of the ellipse  

�
�� +	

��
�� � 1	is - [12] 
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 fl) dhft, nh?kZòŸk  

�
�� +	

��
�� � 1 dk ifnd lehdj.k gS & 
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UNIT – II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.2 (a) If u	�	tan-1 �x
3+	y3
x-y �, then prove that - [6] 

  x ∂u∂x 	+	y
∂u
∂y 	� sin 2u 

  ;fn u	�	tan-1 �x
3+	y3
x-y �	,rks fl) dhft, & 

  x ∂u∂x+	y
∂u
∂y 	� sin 2u 

 (b) Find the points where the function x3 + y3 – 3axy has maximum or minimum value. 

              [6] 

  mu fcUnqvksa dks Kkr dhft, tgk¡ Qyu x3 + y3 – 3axy  dk eku mPpre ;k U;wure gSA 
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OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.2 Transfer the following equation in polar co-ordinates - [12] 

 
∂2u
∂x2 +	 ∂

2u
∂y2 	=0  

 fuEu lehdj.k dk /kzqoh; funsZ’kkadksa esa :ikUrj dhft, & 

 
∂2u
∂x2 +	 ∂

2u
∂y2 	=0 

UNIT – III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.3 (a) Show that the asymptotes of the following cubic, cut the curve again in three points 

which lie on the straight line x – y + 1 = 0 : [6] 

  x3 – 2y3 + xy(2x – y) + y(x – y) + 1 = 0 

  fl) dhft, fd fuEu f=in oØ ds vuUr Li’khZ oØ dks rhu ckj dkVrs gSa rFkk js[kk                     

x – y + 1 = 0  ij fLFkr gS & 

  x3 – 2y3 + xy(2x – y) + y(x – y) + 1 = 0 

 (b) Trace the following cissoids - [6] 

  y2 (2a – x) = x3 

  fuEu fllk;M dk vuqjs[k.k dhft, & 

  y2 (2a – x) = x3 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.3 Find the evolute of the following curve - [12] 

 x = a cos t + a log tan � 
!�, y = a sin t 

 fuEu oØ dk dsUnzt Kkr dhft, & 

 x = a cos t + a log tan � 
!�, y = a sin t 
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UNIT – IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.4 (a) Integrate r sin θ over the area of the Cardioid r = a(1 + cosθ) about the initial                 

line. [6] 

  ân~;kHk r = a(1 + cos θ) ds vkjfEHkd js[kk ls Åij okys {ks= ij r sin θ dk lekdyu dhft,A 

 (b) Change the order of integration in following double integral - [6] 

  " 						 " 						f	$x	,	y%	dx	dy&'a2(
�)
x tan α

a cos α
0  

  fuEu f} lekdyu esa lekdyu dk Øe cnfy, & 

  " 						 " 						f	$x	,	y%	dx	dy&'a2(
�)
x tan α

a cos α
0   

OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.4 Find the volume of the ellipsoid in the first positive octant - [12] 

 

�
�� + ��

�� + 
,�
-� = 1 

 fuEu nh?kZo`Ùkt dk izFke /kukRed v"Vka’kd esa vk;ru Kkr dhft, & 

 

�
�� + ��

�� + ,�
-� = 1 

UNIT – V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.5 (a) Find the area enclosed by the cardioid r = a(1+ cos θ). [6] 

  ân~;kHk r = a(1+ cosθ) dk {ks=Qy Kkr dhft,A 

 (b) Prove that the whole length of the following curve is .	/√2  - [6] 

  x2 (a2 – x2) = 8a2 y2 

  fl) dhft, dh fuEu oØ dh dqy yEckbZ .	/√2	gS & 
  x2 (a2 – x2) = 8a2 y2 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.5 Prove the volume of the solid generated by revolving the curve y	=	a3/$a2+x2% about 

the asymptote is 
2�	34
!  [12] 

 fl) dhft, fd oØ y=	a3/$a2+x2% }kjk vius vuUr% Li’khZ ds ifjr% ifjØe.k ls tfur 

?kukÑfr dk vk;ru 
.2		/3
2 		gksxkA  

----------------------------------------- 


