MT-02
December — Examination 2022

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 Hyper-harmonic series.
TEW-BRHEw gvit fafew )

State Lagrange’s mean value theorem.
TUTS T HEHE THI 1 HH HIT9T |

Write formula for angle between radius vector

and tangent.
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Define circular asymptotes.
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Define Envelope.
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Define Naige equation of a curve.
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(vii) Solve : 22,2 33,3 44,4
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3. Find expansion of (1 + x)”, m € R.
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Section-B 4x5=20

4. If u = log (=3 + »3 + 23 — 3xy2), then prove that :
(Short Answer Type Questions)
o o o) 9
Note .— Answer any four questions. Each answer should not [G_x +5 +§) u= —m
exceed 200 words. Each question carries 5 marks.

I u = log (63 + 3 + 23 — 3wyz) 1 s wIGT % ¢

gug—d
(7Y I W) [i Kl gjzu__ 9
g - fFdl R UTEl B SR MUl e ST SR & Ox 0Oy 0z (x+y+2)
siforram 200 vai # ufEfaag Fifew g@s g9 5. Show that function f(x) = (3 — x)e?* — 4xe* — x is

5 3% H B . . -
neither maximum nor minimum at x = 0.

2. Test convergence of series :

TURET fF f(x) = B —x)e?¥ —4dxe* —x & fA@W x = 0
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6. Prove that asymptotes of curve x° — 2y

3 3

+ xy(2x — y) + y(x —y) + 1 = 0 cut again the curve
at 3 points which lies on straight line x + y + 1 = 0.
fag ®ifsw f& o 2 - 2)° + n@x - y)
+yx—y) + 1= 0% SHTEAM % HI T9 IR Hred
Tam Y@ x +y+ 1 = 0 W feord 7

. Find area of loop of curve x(x* + y2) = a(x? — »?).
TR x(x2 + ) = a(x? — y?) & I F AR T
HITY |

. Find volume of solid generated by revolving

. 1 1 .
tractrix x:a(cosHEIogtaanj, y = aq sin ¢t

about its asymptotes.

e x:a(cost+%logtan2%j, y=asint gN
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9. Evaluate :

dxdydz
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o jo dx dy dz

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.(a) Find — for curve 2_“_1+COSQ 13.(a) Change the order of the following integral :
de r

EED 2—;:1+COSO & fou j—; A RIS I I f(x y)dx dy

(b) Prove that radius of curvature of curve frafafed THRed &1 8 9iadd Hifse :
x2/3 + 3273 = q2/3 3t point (a cos3 0, a sin3 )

f I f (x,y)dx dy

3a .
is —sin 20.
1S 5

fag wifw o6 o «2/3 + 23 = 23 & fag (b) Prove that :
3a .
(a cos3 0, a sin3 0) W Twar = 7051n26 [Ff
BT |
I _x3 24/3\/5
o*u
11. Transform Cartesian equation ~2 + 2% 0 into
q 5362 +8y2 o wiNY

polar form. 1 3
FIATT HHIH] &+@—0 H YA AR j (3]
HIfT |

12.(a) Trace the curve x> + y3 = 3axy.
TH 5 + 33 = 3axy F FTREU HIC |
(b) Trace the curve 72 = a2 cos 26.

T 2 = a? cos 20 HT ST HITST |
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