MT-02
June - Examination 2026
B.A./B.Sc. (Part-I) Examination
MATHEMATICS
Calculus and Differential Equations

Bl UG gl FHIRROT
Paper : MT-02

[Time: 3 Hours] [Maximum Marks: 70]

Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section. Use of non-programmable scientific calculator is allowed in this
paper.
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Section-A 7x2=14
(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 2 marks.
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1. (i)  Write Cauchy’s n' root test.
BIN BT nal ol wWIEor fRay |
(i1) Define centre of curvature.
Il D= BT GREINT DI |

(iii)) Write formula for angle between radius vector and tangent.

¢ATIR T qAT TR} VT & 7ed BT T G foalag |
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Gv) If f(x,y) et then find the value of X =Y 5
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(v) Define Gamma function.
T e B IR BTy |

. d
(vi) Solve: &Y d_y =X + x?
X

d
éﬁaﬁﬁﬂ:eyd—y=ex+xz
X
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(vii) Evaluate : E
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Section-B 4x7=28
(Short Answer Type Questions)
Note :- Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 7 marks.
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3. Find pedal equation of parabola y* = 4a(x + a).

2. Test the convergence of series x + Z

RIS y? = 4a(x + a) BT UfGdh FHIBIO S DHINSTT |

4. Trace the curve : x = a(0 + sin0), y = a(1 — cos0)
EE2Ca (’ﬂ?@'UT PINTY @ x = a0 + sind), y = a(1 — cosh)

3. Show that the function f(x) = (3 — x)e** — 4xe* — x is neither maximum nor minimum
atx =0.
qesY fh Bt f(x) = B —x)e™ —4xe*—x @ folU x =0 W 7 a1 Ifeass g =1 &
s |

6. Find the area of loop of curve x = a sin 2t, y =asin t.

I x =asin 2t, y:asintzﬁqqiﬂmglﬁ DY |

7. Evaluate the following integral by changing into polar co-ordinates -
[ e laxay
00
=1 FHIB S BT gdl el H gRafida &) 79 = HIfoTg —

[t laxdy
00

(3]

I dx
8. Prove that : fO mzzg\/ﬁ
N ()
0 m 22/37;
0. Solve : ?: sin(X +y)+cos(x +y)

gc1 BINY - —=sin(x +y) + cos(x +y)
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Section-C 2x14=28
(Long Answer Type Questions)

Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 14 marks.
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10. State and prove Taylor’s Theorem with Cauchy’s form of remainder.
SNt T S AT & AT TR THT HT HIF ) g DI |
11. (1) Find the height of a cone of maximum volume made in a sphere of radius r.

r AT aTel U ATet H §91Q MY JAfABTH AT & g Bl SHalg S DI |
(11) Find asymptotes of the following curve -
43 =X’y —4xy? + Y+ 3x% + 2xy -y = 7=0
=1 9% @1 o= Wikl 9 oy —
43 =X’y —4xy? + Y+ 3x% + 2xy -y = 7=0
12.  Find the value of f f f x?dx dy dz where V is the region bounded by the planes

v

X:O’yzo’zzoandx+y+zza_
e ﬂfXdXdydzwaaV'ﬁX=0,Y=0,z=OH%‘ITx+y+z=a

9 forT g3 B |

13. (i) Find the volume of solid surrounded by cylinders x>+ y* = a? and x> + 7> = a’

in first octant.

Tl X2+ y? = a? AT x>+ 72 =2’ ¥ R gU UM <G H 319 BT A
S DI |
(i1) Solve : (xy sin Xy + cos Xy) ydx + (xy sin xy — cos xy) xdy = 0.

el DI @ (xy sin Xy + cos Xy) ydx + (xy sin xy — cos xy) xdy = 0.
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