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RAN-2403000501023003
F.Y.B.Sc. (Sem. - I) Examination November - 2025

Mathematics: MH-MJ-102- Mathematics Paper - II (Calculus -1)

Time: 1.30 Hours ] [ Total Marks: 38

k|Q“p : / Instructions

(1) D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
 Fill up strictly the above details on your answer book

(2) All questions are compulsory

(3) Figures to the right indicate marks of the questions.

(4) Follow usual notations and conventions.

Seat No.:

Student’s Signature

Q. 1.  Answer any EIGHT from the following questions. (08)
 1. Find the nth derivative of e7x with respect to x. where x ∈ R.

  e7x “y„ x – âÐe¡ n –d„y rhL$rgs ip¡^p¡. Äep„ x ∈ R

 2. Does Roll’s theorem applicable for the given function
  f (x) = |x| ; x ∈[–1,1] ? Justify your answer.

  fp¡g“y„ âd¡e Ap‘¡g rh^¡e f (x) =|x| ; x ∈[–1,1] dpV¡$ gpNy ‘X¡$ R>¡? sdpfp DÑf“y„ kd’®“ Ap‘p¡.
 3.	 Write	formula	to	find	curvature	for	Cartesian	curve.

  L$pV£$Æe“ h¾$ dpV¡$ h¾$sp“y„ k|Ó gMp¡.
 4.	 Define:	Decreasing	function.

  ìep¿ep Ap‘p¡ : OV$sy„ rh^¡e.
 5. State the reduction formula of ∫sinn x dx ; (n ∈ N ).

  ∫sinn x dx ; (n ∈ N ) “y„ gOyL$fZ k|Ó gMp¡.
 6. If the nth derivative of some function is equal to its original function then state that 

function.

  L$p¡B rh^¡e“y„ n - d„y rhL$rgs d|m rh^¡e bfpbf lp¡e sp¡ s¡ rh^¡e gMp¡.
 7. State Lagrange’s theorem.

  gpN°pÞS>“y„ âd¡e gMp¡.
 8.	 Define:	Vertical	asymptote

  ìep¿ep Ap‘p¡. g„bL$ A“„s õ‘i®L$.

 9.	 Check	whether	the	given	statement	
0

2
r

# sin2 xcos3 xdx = 
15
2

 is true? Justify your 
answer.

  Ap‘¡g rh^p“ 
0

2
r

# sin2 xcos3 xdx = 
15
2

 kpQy„ R>¡? sdpfp DÑf“y„ kd’®“ Ap‘p¡.

Q. 2.  Attempt any TWO. (10)

 1. Find yn for y =
2 2
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+ + dpV¡$ yn ip¡^p¡.
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 2. If y =  emsin–1x then prove that (l – x2)yn+2 – (2n + l)xyn+1– (n2 + m2)yn = 0.

  Å¡ y =  emsin–1x lp¡e sp¡ kprbs L$fp¡ L¡$
  (l – x2)yn+2 – (2n + l)xyn+1– (n2 + m2)yn = 0.

 3.	 Is	Cauchy’s	theorem	for	f (x) = (x – 1)2, φ (x) = x (x – 1)3 in the internal [0, 2] 
applicable? Justify your answer.

  L$p¡iu“p âd¡e“p¡ rkÝ^p„s f (x) = (x – 1)2, φ (x) = x (x – 1)3 dp„ [0, 2] A„sfpg dpV¡$ i¼e R>¡? 
sdpfp DÑf“y„ kd’®“ Ap‘p¡.

Q. 3.  Attempt any TWO (10)
 1. In which interval the function f (x) = x3 + 8x2 +5x – 2 is increase and decrease?

  rh^¡e f (x) = x3 + 8x2 +5x – 2 ¼ep A„sfpg dp„ h^sy„ rh^¡e A“¡ OV$sy„ rh^¡e b“¡ R>¡?

 2. Find the curvature of the curve x3 + y3 = 3axy at the point 
2
3

,
2
3a aa k

  h¾$ x3 + y3 = 3axy “u h¾$sp 
2
3

,
2
3a aa k tbvy$ ApNm ip¡^p¡.

 3.	 Define	point	of	inflexion	and	find	points	of	inflexion	for	the	curve	(a2 + x2 ) y = a2x.

  h¾$sp ‘fuh©rs tbvy$“u ìep¿ep Ap‘p¡ A“¡ (a2 + x2 ) y = a2x h¾$“p h¾$sp-‘fuh©rs tbvy$ ip¡^p¡.

Q. 4.  Attempt any TWO (10)
 1. Find the asymptotes of the curve y = 

3
5 10
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h¾$ “p A“„s õ‘i®L$ ip¡^p¡.

 2. Obtain the reduction formula of ∫tann x dx; n ∈ N and hence evaluate ∫tan6 x dx.

  ∫tann x dx; n ∈ N “y„ gOyL$fZ k|Ó d¡mhp¡ A“¡ s¡“p D‘f’u ∫tan6 x dx “u qL„$ds ip¡^p¡.

 3.	 Evaluate:		
1
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^ h
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  qL„$ds ip¡^p¡. 
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