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Calculus, Geometry and Differential Equation
' Unit—I

1. Answer any three quesitons : 3x2

(a) Find the range of values of x for which

y=x*-6x+ 12x2 + 5x + 7 is concave upward.

(Turn Quer)



2

(b) If n be any positive integer, find the value of

=N

lim —
X+t SInaTx

(c) If y = 2cosx (sinx- cosx) then find the value of {bzo)o-

(d) Find the asymptotes, if any of the curve Yy =

log sec(x/a).

(e) Show that abscissa of the points of inflexion on the

curve 3 = fx) satisfying [fPdI? = 2f(x) Fix)-

2. Answer any one question : 1x 10

{é} @ If y=sha(m'co.s_1 &) then prove that

: a4n? =m?
i Hnsb ant S 4
x>0 UYp 4n+2
(ii) Find all the asymptotes of the curve
B2yt + -yt 250 -

(iii) 1f fi) = ax® + 3bx%. Find o and b so that (1, <2)

is a point of inflexion of f 3

(Cantinued)



(B) (i) Trace the curve x = alf + sinf), y = a(l - cosf).
C i 4

(i1) Find the values of ¢ and b so that 3

: a sin2x - b sinx
lim =1
x—1) xS

(iii) Obtain the envelope of the circle drawn upon the

2
radii vectors of the ellipse ~5 + i—z =1 as diameter.
a

Unit—II

3. Answer any fwo questions : 2X2

(@) Find the entire area -enclosed by the curve

r=dcos267?

(b) Obtain reduction formula for Icosec"x dx .
() Show that in the astroid x% 4% ~%, (o ,%; s

being measured from the point for which x = 0.
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4. Answer any two questions : 2x5

{a)

(b)

()

Prove that the surface of the solid obtained by
x! yl
revolving the ellipse aj* = =1 round its minor axis

is 2#&2[1+1 1o L1+e)jl where b2 = a2(1 — €2).
i—¢€
S

£ T L’/zsm x cos"x dx, m, n being positive

integers greater than 1, prove that

"

n-1
Im,n & T Im,n-—z
X .
Hence find the value of juxf’ 1-x2 dx. 3+2

Show that the arcs of the curves X = f{f} - o'(t),

y=o(f) +f'(f) and x = f'(t) sint - ¢'(f) cost, y = f'(f) cost
+ ¢'(f) sint corresponding to same interval of variation

of t have equal lengths. 5



Unit—III
S. Answer any three questions : 3x2

(a) Find the angle of rotation about the origin which will

transform the equation x? - 32 = 4 into Xy +2=.0,
' ) 2z
(b) Prove that the equations x=1+Ay=-1+ 7

represents a generator of x2 - 2 Yz = 1. Find also other

system of generators which lie on x2 — 2yz = 1.

(c) Find the equation of the cylinder whose generating

line is parallel to x-axis and guiding curve is
Sx+2y-5=0,52-212+ 722 = 1.

(d) Find the point of intersection of the two forgents at

l
a and B to the Conic ;=l+ecose_

(e) Find the nature of the conicoid

352 =212 12x - 12y - 62z = 0.
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6.

T

(5}

Answer any one question : Ix5

(a) Prove that the discriminant of the Conic
Ax* + By? + Cxy + Dx + Ey + F = 0 is invariant under
rotation of axes. S

(b) The section of a cone whose guiding curve is the

2 " .
ellipse :;Z-Jr;:l, z = 0 by the plane x = 0 is a
rectangular hyperﬁola. Show that locus of the vertex
7 T+Z
is 1he surface ——+L3—=1. 5
a b

Answer any one dquestions : 1%x10

(a)

(i) Show that the Centre of the sphere which always

touch the lines

U= mix, 2= cand i = -mx, £

wn

lie on the surface mxy + cz(1+m?) =

(ii) Find the equation of the right circular cylinder

whose guiding carve is

C+ P+ 2=9 x-y+tz=3 5



¥perbolic
X0 iy
Parabolojg —.- - f; =dz D
(i) If the Rormal be drawy at one EXtrimity (! 3) of
the latysg fectum PSP« oy the conje = - l+e cosp
Where S g the pole, then shoy that the distance
from foeyq S of the other point I which the
_ (1+3¢? +e’)
Bormal meets the conije is. T, S
I+e% o
Unit—1y
8. Answer any tuwo questiong 2x2
(a) For Which valye of m, y TR S Solution of the
. d’y dy |
equation 3 = g Ix=Z_» =0,
quatij e a3y
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A

- : : ay ..
(b) Let the differential equation be aa+by=ke

where a, b, k are positive constants and A is non-

negative constant. Find the solution of differential for

A = 0. Show that y — k/b as x — »(4 =0).

(c) Find an integrating factor of the equation

(Py - 2xy?)dx - (2 - 3x2y)dy = 0.
9. Answer any one question : 1x5

(a) Reduce the equation x?p? + yp(2x + y) + y> = 0 to

Clairaut's form and obtain complete primitive. 5

(b) (i) In a certain culture of bacteria, the rate of
increase is proportional to the number present.
If it is found that their number doubles in 4 hours,
what should be their number at the end of
12 hours ?
dy

(ii) Find the solution of a—ytanx=cosx by

substitution y = y,(x) v(x) where y; = sec x
3+2
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