MT-02
December — Examination 2023

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. Use of non-programmable scientific
calculator is allowed in this paper.
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Section—A 7%x1=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.
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Write comparison test for convergence of
series.

goit & IfveRe & fau qo s fafe
Define centre of curvature.
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Define Asymptotes.
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Define Cusp.
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Define Envelope.
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Define Rectification.
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Section-B 4x5=20 4. 1If .

(Short Answer Type Questions) —r?

, 0=1t"c 4t
Note -— Answer any four questions. Each answer should not

then find the val fn f hich :
exceed 200 words. Each question carries 5 marks. e find the vatue of 7 for whic
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2. Examine convergence of series : 1 0 ( 2 86) 09
2o\ or) o
122 13 %% 135 x4 res 7
X 574-%?—}——24674- ............ 5. Trace the curve :
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3. Prove that radius of curvature at point (—2a, 2a) 6. Find envelope of family of straight lines
of curve x2y = a(x®> + y2) is 2a. y = mx + amP where m is parameter.
fag #ivm fF o 2y = a(d + ) F fag WA @Sl & H{A y = mx + amP H FA@A [
(—2a, 2a) T FHa 51 24 ¥ HIfSW, SEfh m J=d T
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7. Find the volume of solid of revolution when

. 1 2t ) .

tractrix x=a cost+510gtan 5 ) y = a sin t is
revolves about its asymptotes.

F x:a(cost+%logtan2§), y = asin ¢t g
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8. Evaluate :

Iz J-\IZx—xz J'xZ +y2 /4
0
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dx dy dz

dx dy dz

9. Prove that :
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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.(1) Find Lagrange’s and Cauchy remaining term
after n terms of expansion of function
log(1 + x).
e log(l + x) & WOR § 5 W&l & T TS
T SN I IS YT RIS |

(i1)) Derive the formula for angle between radius

vector and tangent.
YARR Y@ a9l TR 3@ % "R RO R A
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(ii)
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Find the height of a cone of maximum
volume made in a sphere of radius r.
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Find asymptotes of the following curve :
4x3 — x%y — 4wy + 93 + 3x2 + 2xy
-2 -7=0
4x3 — x%y — dwy? + 93 + 342 + 2xy
-2 -7=0
Find the area of the region bounded by the
curve xy2 = 4a%*(2a — x) and its asymptote.
% x? = 4a*(2a — x) TA TEHI I TR 6
SR R 9T 1 &9%el [ HITTT |

Find total length of cycloid x = a(6 — sin 6),
y =a(l —cos 6), 0 <0 <2m.

=hsl x = a(® — sin ©), y = a(l — cos 6), 0 <6
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13. (i)
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Evaluate the integral by changing order of
integration :

Ja.[a de dy
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Solve :

dx dy

y sin 2xdx — (1 + y2 + cos? x)dy = 0
BA HIST ¢

y sin 2xdx — (1 + 32 + cos? x)dy = 0
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