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FS(R)-02
April-2007
Mathematics (Calculus)
Paper-1
(New Course)

Time : 3 Hours] [Max. Marks : 105

Instructions : (1) Attempt all questions.

(2) Each question carries equal marks.

1. (a) State and Prove Leibnitz’s theorem.
OR

dn
(@ Ifl = F (x".log x) then Prove that
I,=n.1_, +(n-1)!and Hence deduce

I:nl[I0x+1+l+l+ +l}
N Il log stgta.t]

(b) Answer any two :
(i) Ify=tanxthen find y; (0).

(i)  Ifx =cosec20,y = tan™0 then Prove that
(=1 Y+ @+ xy,, + (PP-m)y, =0.

d" (logx n! 1 1
(iii) Prove that e ( . ) = (- e 1[ logx -1 — 5 —ﬂ
: 1.
2. (a) Prove that the series 2. P s divergent for P < 1 and convergent for P > 1.

OR
(@) State and Prove cauchy root test for series.

(b) Discuss the convergence (any two) :

o 1,13 135 1357
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(c) Find he radius of convergence of the power series (any one) :

o > T

3. (a) State and prove Langrange’s mean value theorem.
(b) Attempt any three :

(i) 1f3a-4b+6c—-12d =0 then prove that one root of the equation
ax®+bx?+cx+d=0,a=0 lies between -1 and 0.

(i) Verify Mean value theorem for f(x) = log x, g(x) = tan"lx, V x e [1, 3]

log 3 <

4
Hence prove that 5 <
P 3 “cotl2

(iii) Find the coefficient of x* in the expansion of log (cos x).

(iv) Expand log x in the increasing powers of (x — 1). Where 0 < x < 2.

lim 2
(v) Evaluate (Sec? x)cot’x,

12

: -1
4. (a) Ifln:fx”sinxdxthenprovethatIn+n-(n—1)In_zzn(§)

0

(b) Attempt any two :
(i)  Obtain the limit :

tim. [(1 +%) (1 +%) (1 +%) .......
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(if)  Find the length of the arc of the curve x =a (6 + sin 0), y = a (1 — cos 0),
0<06<2n.

(iii) Obtain the curved surface area of the sphere with radius a.

(iv) Find the volume of the solids generated by rotating of the astroid

2

2 2
(§)3 + %}3 = 1. about x-axis.

oM oN . - . . .
5. (a) Show thata—y = 5 1S necessary and sufficient condition for the differential

equation M(x,y) dx + N (x, y) dy =0 to be exact.

(b) Attempt any three :
(i) Solve:xdx+ydy+xdy—-ydx=0

(i)  Find the orthogonal intersecting curves to the curves r? = ¢2 cos 20
dx) (dx dx

(iif) Solve:(x—ywj (@_lj =dy

(iv) Solve:P2—4P+3=OWhereP=%¥

(v) Solve: (y—px)® = 4p®+1.

6. (a) Inusual notation, Prove thatﬁ eV =e. f(Dl+ 2 \%
(b) Solve (any three)
(i) (D?’-1)y=x*-cosx
(i) (D*+D+1)%y=0
(iii) (D?-5D+6)y=2-e¥+3.e>+ &

(iv) x%y —3xy +4y=x%-logx

2
(v) Zx%% +%}¥C +2y = 24x
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7. (a) Find the Radial and Transverse Components of velocity and acceleration of a
Particle moving in a plane.

OR
(@) State and prove the law of conservation of energy.
(b) Attempt any two :

(i) A gun is mounted on a hill of height h above a level plain. If the greatest
horizontal range for given muzzle velocity V is obtained by firing at an

i h
angle of elevation 0 then prove that cosec® 6 = 2 [1 + %3} :

(i) Define simple harmonic motion and obtain its equation in the form
x =acos (pt + €). Also obtain its periodic time.

(iii) A Particle moves on the curve r = a- €% in such a way that the radial

. o de
component of its acceleration is always zero. Prove that ot = constant and

the magnitudes of its velocity and acceleration are directly proportional tor.
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