MT-02
June — 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.

e - I ywA-w= ‘et ‘9 SR ‘W i mmel § fawifsa ©
M WA-TF A AN-TEed wEfefhe hagpae &
ST R AR ¥

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.
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1. (1) Write Cauchy’s nth root test for convergence
of series.
ot & SRERY & forw FEft ®1 4o qA Tem
fefer |
(i1)) Define Power Series.
B 2ot st g swifsa
(i11) Write formula for radius of curvature in
Polar Equation.
gt wERTn & fag agwar e @1 9 fafe
(iv) State Euler’s theorem on Homogeneous
Functions.
T el W SR 1 THT 1 HYT RIS
(v) Define Node.
e =1 gRwfa S
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(vi) Define Rectification. 2.2 3.3 44 4
a-uﬁx+2x+3x+4x+ ............ % SAfERr
TIFT I AR FC 2 13 |4

(vi1) Check exactness of differential equation : P SE RIS

ysin2xa’s—(1+y2 +cos? x)dy=0 3
SAIhel GHIHTO hi Jerefdl shi Sit" HIfST :

. Find Pedal equation of parabola y* = 4a (x + a).

. ) ) AT 2 = 4a (x + q) 1 UCH FHHIT T BT |
ysin2xds—(1+ y~ +cos” x)dy =0

Section-B 4x5=20 4. Find radius of curvature at any point P(x, y) of

(Short Answer Type Questions) 52 y2
ellipse — +=5=1.
Note -— Answer any four questions. Each answer should not a® b

exceed 200 words. Each question carries 5 marks. P
degm — +=5 =1 & TRl fog P(x, y) W =@ohal
gug—d a b
(g T q99) frean A ehifsia |
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5. Find Asymptotes of the following curve :

2. Examine convergence of series :

=1 9% =1 =R ® A RN
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x3—2y3+xy(2x—y)+y(x—y)+ 1=0



6. Find the area of the region bounded by the curve

y2(a — x) = x> and its asymptote.

TH y2(a — x) = x° T TER! SR & gR1 R 9w
T ATHA A BT |

. Find the equation of the curve whose Naij equation

iIss=ctan y given x = 0 and y = c at y = 0.

I TF R THIRI W HISGT TSR 9 GHIEH
s=ctan y Sk y =0 W x=07q y = ¢ T
7T T

. Evaluate the following integral by changing into
polar co-ordinates :

OJ?OJ? e_(x2+y2)dxdy
00

=1 waee w1 yet et # ufefia = w9 T
HifST

OJ?T e_(x2+y2)dxdy
00
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9. Solve :
(xy sin xy + cos xy) ydx + (xy sin xy — cos xy) xdy = 0
A HINY :
(xy sin xy + cos xy) ydx + (xy sin xy — cos xy) xdy = 0
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.
gus—"
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10. State and prove Taylor’s theorem with Schlomitch
and Roche’s form of remainder.
TS WE ST H W A SR THI BT HAT HL
fos =it
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11.(a) Ifu= (x2+y2+22)5, then show that : 0
, Y . TEE 1 U @ T, S Ted o feR T Th-gW
| .
6;{ aZ+aZ:n(n+l)(x2+y2+z2)2 R T W@sl & s feEed $
ox® oy" Oz
" 13.(a) Find the surface of solid of revolution when
= n T-h’ ‘ggﬁ'iﬁ q,ﬂ'rﬁrq :

M u (x* + 2 +2%)2> g cardioids » = a(1 + cos 0) is revolving about

0%u u 0t s o g- initial line.
=n(n+1)(x“+y~ +2z°)2

+ +
2022
ox™ Oy° oz HEsee 7 = a(1 + cos ) & URfwFE @ &
(b) Find a point within the triangle such that MUY AN T 51 39 T I8 I R |

sum of square of its angular distance from
d 5 (b) Prove that :

B(m, n) = P(m + n) + P(m, n + 1)

vertices is minimum.

Tk B & o ©F T fag 9m it R o
T T el @ Bt o B g i 1 -
AR fafEse B B(m, n) = B(m + n) + B(m, n + 1)

12.(a) Trace the curve # = a2 cos 26.

TF 2 = @ cos 20 T FAI@U KT |

(b) Find the envelope of the circle whose
diameter is a line of constant length which
always slips between two fixed and

perpendicular lines.
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