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MT-02
June - Examination 2016
B.A./B.Sc. Pt. | Examination
Calculus and Differential Equations
Paper - MT-02
Time : 3 Hours ] [ Max. Marks :- 67

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 7x1=17
(Very Short Answer Questions)

Note:  Section ‘A’ contain seven (07) Very Short Answer Type
Questions. Examinees have to attempt all questions. Each
question is of 01 marks and maximum word limit may be thirty
words.
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1) (i) Write the n™ term of the following series:
=1 2roft &1 4 At ug foRRan:
2x . 3% 4%
I ort 3 g
(11) Write the condition of double point to be a node :

(ii1)) How many asymptotes of the following curve :
fU Qg5 i fha arva wuffar g
Xx—y)+adx*—y)—adxy=0

+

(iv) Define Beta function.

dier wed @l gy hifsu)

(v) Write the formula of Logarithmic Ratio Test.
CTEIUIEh T SFIUTCT URISUT <7 ol forfau|

(vi) State Taylor's theorem.

TR TEY BT A fIRaw

(vii) Write the formula of derivative of length of an arc in cartesian
form.

Y I oIS T 3eehel Bl Diciid g felRau|

Section - B 4 X8=32
(Short Answer Questions)
Note: Section ‘B’ contain Eight (08) Short Answer Type Questions.
Examinees will have to answer any four (04) questions. Each
question is of 08 marks. Examinees have to delimit each answer

in maximum 200 words.
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2) Find maximum and minimum values of the function :

=T et o1 IS R[S 99 5d R
x—Dx—2)(x—3).

3) If u=F(y—2zz—x,x—y) then prove that

Qu , du, du _
8x+8y+82 0
IR u=Fly—zz—x,x—y) & d g &= &
ou , ou , ou _
ax "oy Tz Y

4) Trace the following cardioide:

o TSI T S0 PRI
r=a(l+ cos0)

2 2

5) Show that the pedal equation of the ellipse % + % =1lis:
2 2

ﬁﬁaﬁll%mﬁﬁa‘a?ﬁ%+%= 1 T aTfeeh AT &

1

+

1
b ab

1
b> a
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7)

8)

9)
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Prove that the radius of curvature at any point (x, y) on the astroid
x*?+ y** = @’ is three times the length of the perpendicular from
the origin on the tangent at that point.

Rig HINT B WgRe %+ y** = ¢ F Gl g (v, y) W
e B got fomg & F9ef a1 R @i T T Bl oaTg D
iSRRI

Show that the envelope of the straight line joining the extremities of

2y

a pair of semi conjugate diameter of the elhpse xf + b2 = 1 isthe
2

ellipse —2 + % =l

%@Eﬁﬁmﬁﬁaﬁﬁ—+— 1%&3‘@@6&1@%%

Eﬁﬁlﬂﬁﬂ'l?ﬁ@ﬁﬂﬂﬁ*"‘ =1 gl

Evaluate the following integral by changmg to polar coordinates.

o foxaeTerat 1 gata Fqeret § uRafdd ax 91 sia i)

/°° f e Y dxdy
0 0

Find the length of an arc of the cycloid

x=a(0+sin0),y= a(l— cos0).

T x = a(0+ sin0), y= a(l — cosh) & TH AT H =TS
SIS
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Section - C 2X14=28
(Long Answer Questions)

Section ‘C’ contain 04 Long Answer Type Questions. Examinees
will have to answer any two (02) questions. Each question is of
14 marks. Examinees have to delimit each answer in maximum
500 words.

(Tvs - ¥)
(e TR ¥ed)
@us ‘g H 04 FEucHe ged g€, uienffar o foear oft
gl (02) ATl & G AT 81 U”AB U 14 b Bl Bl
weenfefal @ 3iftrpad 500 gl W YRS A aRHfT
I gl

10) (i) Show that the asymptotes of the following quartic cut the curve

(ii)

1) ()

(ii)

in the eight points which lie on a circle.
Rig Y o T acfarclt &t o= wafefar asp &1 orma
fegatl U= et € S U gd W R B

(= 4y) (x> = 9y) + 5x°y — S5xy’ = 30y’ + xy+ 7y’ = 1= 0

Xyz

Ifu=e

e u = ¢ g a1 Rig PRI

Q’u
0x0yoz

Evaluate (AT STd & I?J”IQ)

then prove that

= (14 3xyz+ x°y’7’) ™

/afxxfye"”” dz dy dx

Find the area of a loop of the curve r = asin 30

ash r = asin30 & T U BT &FhA S DI
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12) (i) Find the surface area and volume of the solid generated by
revolution of the curve cardioid r = a(1 + cos0) about the
initial line.
I r=a(l+cos0) A I 3N APl @1 gEg
&hel 3R IR T DI S T8 RIS T h gRa:
qREHATT PR &

(i) Find whether the following series is convergent or divergent :
S hifoy fop Fe=forRaa SIoft SIRRIRY & a1 IRt &

2%x% 3% 4!
A TR TR Y

+

13) (i) Prove that (ﬁ:@' G I\l”IQ)

a) fom e “x" 'sin bx dx = @ +(b ) — sinnf
b) /(; e “x" 'cos bx dx = @ b @+ cos nf

Where (ST8T) 0 = tan™' (%))

(ii) Expand the polynomial f(x) = 2x’+ 7x*+ x— 1 in power
of (x-2).
f) =20+ T+ x— 1 & (x-2) H gral ¥ TR o |
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