MT-02

December - Examination 2025
B.A./B. Sc. (Part-I) Examination
MATHEMATICS

Calculus and Differential Equations
Paper : MT-02
[Time: 3 Hours ] [Maximum Marks: 47

Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions. Use of non-programmable scientific calculator is allowed in this paper.
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Section-A 7x1=7
(Very Short Answer Type Questions)
Note :-  Answer all questions. As per the nature of the question delimit your answer in one word, one
sentence or maximum up to 30 words. Each question carries 1 mark.

Qus—3
(rfer ST 7)
fder — ot gedl & SR RTY | 3T 30 ITR BT URAIIR U ¥eq, U drad AT SAfdehad
30 =l ¥ gRAMAT ST | YD YT 1 3P BT ¢ |

L. (i)  Write logarithmic ratio test for convergence of series.
SIORIT & SAFARROT & foTg STy JfguTd Rieror forlay |
(ii)  Write the n' term of the following series -

=1 2o &1 nat ug faRau —

1 3 5
1.2.3 2.3.4 3.4.5

(i1i) Find first order partial derivative with respect to y of the function u = e**¥*,
Wu:eaxyzzr%ya%wﬁr&mwsm?ﬁﬁmaﬁaﬁﬁm

(iv) Define circle of curvature.
IHAT I BT IRATT BT |

(v) Define cusp.

IYITT BT IRITNT B |

(vi) Define Gamma function.

AT Bead BT YRAINT BT |

(vii) Evaluate -

A S BIRY —

e
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Section-B 4x5=20
(Short Answer Type Questions)

Note :-  Answer any four questions. Each answer should not exceed 200 words. Each question
carries 5 marks.
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TS U 5 3h BT 2 |
2. Explain Convergence of the geometric series.

TOIRR &ofl & SFAROT BT FHETSY |

3. Find pedal equation of ellipse% =1+ ecosh, (e <1).

<rega % =1+ ecosh, (e < 1) BT Ulcd FAHHIOT AT BT |

4. The width of a long rectangular paper is 1 meter. One corner of it was folded enough

to reach another core of the paper. Find the minimum length of this type of sewage.

U ofHd ATICAThR hT Cil| T'H\?':I&Jgr 1 Hex %\rl gdh Udh Dl Edl Al HIST T

f a8 SIS & PR Tb Ugd G| IAd §H TR g9 dlal ReTae & gAdd
SIS ST IS |

5. Find asymptotes of following curve -

= 9% & =Rl S BT —
x3—2y3+xy(2x—y)+y(x—y)+1=0

6. Find envelope of family of straight lines y = mx + amP where m is parameter.

TS IR & el y = mx + amP BT A=A ST BT, STa(dh m U & |
7. Find whole length of Cycloid x = a(8 — sinB), y = a(1 — cos8), (0 < 0 < 2m).
=Ihol x = a(@ — sinB), y = a(1 — cosh), (0 < 8 < 2m) B! FHYLl Ty AT B |

8. Integrate r sin® over the area above the initial line of the cardioid r = a(1 + cos0).

AT (FIfSIITTE) 1= a(l + cos®) & URMPIEH T F HUR dTel &5 WX rsin O &T

O N

NEIECASERCIIN N
0. Solve -
gl BINTY —
dy

= sin(x +y) + cos(x +y)
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Section-C 2x10=20
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 10 marks.
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10. Derive formula of radius of curvature at any point of curve in (i) Polar equation

(i1) Pedal equation.
g% & BT f[dg W gobat Brar & GF B1 (1) g FHIBRT (ii) Ufdd FHHT B
fery egea=1 HIfTY |
I1. (i) Ifu=log (x*+y’ +z* — 3xyz), then prove that -
afd u=log (x> +y* + 2° — 3xyz), A Rig oY fb —

o, 8 , 0)\? 9
(&+6_y+£)u__(x+y+z)z
(i) If u = (x* + y? + z?)2, then show that -

AR u= (x2 +y2 +22)z, o el B —

0%u ., 9%u . 0%u

n
—1
ox* = ay? = 0z? n(n+ DE* +y° +2°)3

12. (i) Trace the curve -
qh BT ARG BT —
x>+ y? = 3axy
(ii) Find the area of the region bounded by the curve y*(a — x) = x> and its asymptote.

I y(a—x) = x> U4 S IFuefl & gRT foR 91T &1 &%al Shd I |

13. (1) Find the volume of reel generated by revolving cycloid x = a(@ + sin@),
y = a(l — cosB) about tangent at vertex.
RIEERIES] x:a(6+sin6),y:a(1—cos9)3ﬁ MY R Tt @1 ® ATeT gﬂﬁ
F g A BT MITT F1T DI |
(i1) Prove that -

g Py fo —
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