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Attempt Six -questions in all, selecting at
least one question from each Section.

SECTION A~

1. (a)If y=[x+\[1+x2] , prove that

(1+xy,.; + @n+Dxy,,, + @-mY)y, =0  (3)

2+y2

(b) If u = sin-1 2 , show that
du du
X'g}-" + y-a—; = tanuy . (3)

(¢) Obtain Maclaurin’s series expansion of sin x.

(4)
_P.T.O.
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2. (a) Evaluate :

o '
lim (—S“‘"]" . )
x>0 X )

(b) Find the equation of the tangent to the parabola
y?=4x+5 parallel-to the line 2x-y=3. (3)

(¢) Discuss the validity of Rolle’s theorem for
f(x) = (x~a)"(x - b)* in [a, b}; m, n being positive
integers. ) 3)

3. (a) Show that the radius of curvature at any point of ~
the curve x = acos®0, y = asin®@ is equal to three
times the length of the perpendicular from the-
origin to the tangent. (3)

(b) Find the asymptotes of the curve:

x3+x2y-——‘xy2—y3—2x2+2y2+x+y+ 1 =0.
| )

(¢) Trace the curve:

yHa+x) = x}3a-x) | 3)
SECTION B

4. (a) Evaluate the following :

nf2

. 2
sin“x .

i —_—dx

® I 1 + sinxcosx




1248 3

. F xtanx .
(i) J—ux
o secx + tanx
72

®1f U, = | 6sin"0d0 (n>1), prove that
‘ 0

n-1

(a) Find the area of the loop of the curve:®

x(x? +y?) = a(x’-y?).

. [
U = —U,, +—5. Deduce that Uy =—.
n n

(5)

149

225
4

(4)

(b) Show that the length of the loop of the curve

4a
Jay? = x(x-a)? is —.
Y (x ) _J?—)

(5)

(a) Solve any two of the following differential

equations :

Gy (x +\2y3)% _y

(i} [y(J#x) + siny}dx + [x + logx + x cos v]dy = 0

b

(iiiy (x* + yz)—:—i— =Xy

4)

(b} Solve any two of the followinlg differential

equations :

. dy ., dYT
:2 -— 4 .
() ¥ xdx J (dx

P.T.O.
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& d
(iii) -(-l—zb—l—d—y—Z =sin2x 5
dx?  dx y )
SECTION C

7. (a) Find the value of A so that the equation

2x? + xy~y?-11x- Sy + A =0 may represent a
-pair of straight lines. 3) ~

(b) Show that the equation of the circle drawn on
the chord xcosa t+ysina—p=0 of the circle
x*+y?=a? as' diameter is x?+y2—a2-2p
(x cosa +ysina—p)“—; 0. (3)

(¢) Prove that the locus of the middle points of focal
chords of the parabola y?=4ax is y? = 2a(x-a).

(3)

8. (a) Show that the locus'of‘ the poles of normal chords
2 2 6 6

of the gllipse :—2+%2—=1 1S %:!-4-52—:(32 —bz)z.

(4)
(b) Prove that the line Ix + my=n will touch the

XXy iF a2 — h2m? = nl
hyperbola —2——?21 if a’l? — b’m* = n?, (5)
a



1248 5

9.

10.

11.

(a) Show that 12x?—2y*-6z?-2xy +Tyz +6zx =90
represents a pair of planes. Find the angle between
the planes. _ 3)

(b) Find the magnitude and the equations of the line
of shortest distance between the lines :
x-3 y+15_ 2-9 x+1_y-1_ z-9

k4

2 =7 5 2 I -3 ®)

(¢) Find the centre and the radius of the circle:

x+2y+2z=15, x2+y2+z2-2y-4z=11. (3)
SECTION D

{a) Prove that:

32 cos%0 = cos6B + 6cosd0 + 15¢c0s20+ 10 (3)
(b) Solve: z8—2*+z*-23+z22-z+1=0. 3)
(¢) Find the modulus and arpument of
(1 + cosf + isine]n
1+ cosb —isin® )’

n.is a positive integer and 6 # 2K+ 1)n. (3}

(a) Solve the equation: 3x°+ 14x2-28x-24=0, the
roots being in G.P. 3)

P.T.O.
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(b) Form the cubic whose roots are the values of
a, B3, ¥ given by the relations :
a+tB+y=3,a?+B2+y2=5, P+B3+y3=11.
(3)

(¢) If o, B,y be the roots of x> +qx+r=0, form
an. equation whose roots are (B-7)%, (y-a)?

(o~ B)~ 3)

(300)* Rk




