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Q.1 Answer the following by selecting the correct answer from the given options. (10)
(1) If y= log(ax+b) then y, =

— 1Y) AR =17, n 1) A T1 _13yn-1 n
(a) (-1)™n!a (b) (1" m-1)lqa c (=1)™nla (-1)"nla
(ax+b)nt1 (ax+b)n (ax+b)n (ax+b)n

(2) If y=cos3x then VYn=
(a) 3"cos(3x+ g) (b) 3”005(3x+112£) (c) 3sin(3x+ -”‘2—”) (d) 3"sin(3x+ -2”5)

(B)Ify = (x*—2)" then (x? — 2)y, =

(@) mxy (b) 2my (c) 2mx (d) 2mxy
- (4) For r=f(8) which of the following is not true ?

@ Z= 1+ &2 tang = =

3
2. .=

(r2+r, )2 ds _ | 5 dry,
r242r2—rr, (d) ae e+ (df?

() p=

(5) let x=x(t) and y=y(t) be the parametric equation of the curve then f‘f=
fl'f 2 d—y B E’E 2 .d_y 2 EJ_‘: 2
(@ 1+ (=) (b) [1+ G (o) (G2 + D7 (d) |1+ &

(6) Curvature of the line 2x + 3y=1is
@1 oo ©F gl
(7) flxy) = x2y* = x3y3 + xy5is 3 homogeneous function of degree

@ 6 () 4 () 0 (d) 5
(8) IF F{x, y) = 5x* — 4xy? then% =
(@) =12y*  (b) 60x% — 12y° (c) 20x3 — 12xy* (d) 20x3 — 493

(9) Order and degree of x2y,% + yy,5 + xy = 0 are respectively
(a) 3&2 (b) 1&5 (c) 2&3 (d) 3&5

(10) To solve Clairaut’s equation replace p by
@p (b)=p (c) constant (d) 0




Q.2

Q.3

Q.3

Q.4

Answer ANY TEN of the following.
(1) Ify=sin(ax + b) then find y,,.
(2)  If y=xsinx then find Vi
(3)  Find @ for the curve r=a(1+).

(4)  Find :—; fory = a sin2x.

(5) Define: (1) Average curvature (2) intrinsic equation.

(6)  Find the length of the curve Y = 3x — 9 measured from (0,-9) to (3,0) .
(7)  Letu=u(x,y)bea non homogeneous function and z=@(u) homogenous

e n 2
then Prove that x +y @,(u} :
8 —
) Foru=x3- 3xy? find 2 +ay4'

(9)  Verify Euler’s theorem forz =x%y— xy?
(10)  Find the solution of the differential equation px = y —p2

(11) Find the orthogonal trajectories of family of curve y = cx where cis the
Parameter.

(12) Determine whether x3y dx — xy® dy = 0 is exact or not.
y y-ay

(a) State and prove Leibniz’s theorem.
(b) Fory = e®sin (bx + c), then prove that Yo =1"e“sin (bx + ¢ +ng)

Wherer = va? + b2 ,0 = tan‘l(-z—)
OR

(a) Find y, for y = e®**cosxsin?2x.
(b) Ifx = cos_(ilogy) then find v, (0).

(a) Fixa point A(xg,yo) on a curve given by y=f(x). For a point P(x,f(x)) on the

curve let s be the arc length of arc AP. Then prove that Edf 11 + ( )2

(b) Show that the entire length of the curve x2(a? — x2) = 8a?y?is mav/2.
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(05)

(05)



Q.4

Q.5

Q.5

Q.6

Q.6

(a) Let y=f(x) be a curve and P be a point then prove that the radius of
3

(1‘*3’12)&.

curvature at P is given by p =
Y2

(b) Find the intrinsic equation of the Cardioid = a(1 + cos@) . Hence prove

where y; = g &y, =

&y

dx?

that s? + 9p? =16a?. Where p is radius of curvature at any point of the

Curve.

(a) State and prove Euler’s theorem for homogeneous function of two

variables.

(b) If z= xyf(y;) and z is constant then prove that

OR

') xly+x

dy
dx

() fz = f(x,y),x =rcos@,y = rsinf ,then prove that

%y2 4 (%2y2 = (92y2 4 L
(ax) +(ay) _(6?‘) +r‘2

(b) If A,B and Care angles of a AABC such that sin®A + sin®B + sin’C = K ,a

tanC-tanRB

dB
constant, then prove that — = .
dac tan A-tanB

Prove that the necessary and sufficient condition for the differential equation

Mdx+Ndy=0 to be exact is that 24 =¥
dy 0x
OR

Sove(p+y+x)(xp+x+y)(p+2x)=0.

oz

)’

——

f(%;‘) ) y[y—x%] '
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