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Instructions : (1) All the questions are compulsory.
(2) Notations and terminologies are standard.
(3) Figures to the right indicate full marks.

1. (a) Let fbe a real function defined on an open set E — R2. If f. and fy exist and

continuous at point (x, y), then prove that f is differentiable at point (x, y). 7
3.6
Xy
(b) Discuss the differentiability defined by fix, v) = 1 (2 +y22° &V * 00 4
0 , (x,y)=(0,0)
point (0,0). 7
OR
1. (a) State and prove Schwartz’s theorem. 7
_ el Y=X Z2—-X »0u, ,0u ,0u _
(b) Ifu f( Y ’ xz ), then prove that x o +y oy +z oy O 7
2. (a) State and prove Euler's theorem for homogeneous function. 7
o*f o*f o*f
—[42_ 29 LA S, P
(b) If f(x, y) =\x= —xy, then prove that x o2 + 2xy oxdy +y oy 0. 7
OR
2. (a) Ifu= o¢(H) is a function of a homogeneous function H = f(x, y) of degree m
whose partial derivatives of second order exist, then 7
o ou u_ Fu) _ .
(1) «x o +y oy~ ™F(u) ~ G(u) say, F'(u) =0
*u 0? *u
.. v U vu v u _ ' _
(i) x o + 2xy oxdy +y oy G(u) [G'(u) — 1]
Where H = f(x, y) = F(u) = ¢ (u).
(b) Divide 24 into three parts such that their product shall be maximum. 7
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3. (3
(b)
3 (a)
(b)
4. (a)
(b)
4. (a)
(b)

State and prove Taylor's theorem for function of two variables.
Find the double points of x> + 3x2 —y? + 3x — 2y = 0.

OR
3
1+ 122
Find radius of curvature of a curve y = f(x) i.e. p = (—y,,L)
Find the radius of curvature r = a(1 — cos 0).
31
Evaluate : I I (x2 + 3y?) dy dx.
00

Evaluate : I I xy dy dx over the region enclosed by the X-axis, the line x = 2a

and the parabola x? = 4ay.
OR

Evaluate : T T %y dy dx.

Change the order of integration :

[ [V, y) aray

4y/3

5. Attempt any seven :

(1)
)

3)

4

()
(6)

(7
®)

©)

If u = log(x* + y?), then obtain u, tug
Define : Homogeneous function.

du
Ifu=y? - 4ax, x = at?, y = 2at, find —_ it

0 0
Ifz=x3 cosX+y smy then ﬁndxazwLyaZ

Define : Differentiability of a function of two variables.
Define multiple point.
2
u

Ifu = cos xy, then find =~ oxdy’

Define Harmonic function and check whether the function f(x, y) = x3y?

harmonic.
Find the radius of curvature of parabola y = 4x2.

(10) Let f: R3 — R be a function defined by

f(x, y, z) = X’z + y*z> — xyz, then find the value of £(1, 0, 3).

(11) If the double point is NODE, then what is relation between r, s and t ?
(12) State Maclaurin's theorem for function of two variables.
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(b) [asa ulsReLAL B3a Wl : (3x2y + 2xy)dx + (33 + x2 + 2y)dy = 0. 7
L
1. (a) cior [Ase ulsrel el 24 dd Gsaal-l ld uHomdl 7
~ N, e N . d
(b) [se adlszarll Gse Al 22p2 — 2uyp +2y° — % =0, ol p =" 7

~ 1 ,
. - a2
2. (a) AUAdsaL: fD?) COs ax fa?) cos ax, L f(—a“) # 0. 7
(b) [asa ulsReLAL B3a ANl : (D? + 9)y = sin 3x. 7
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~ 1 1 ,
2. (a) AUAdsaL: o) e = o) e, oRil fla) = 0. 7
(b) [asa ulsRelAL B3a Wl : (D2 — 2D + 4)y = ¢ sin x. 7

3. (a) UMd x+my +nz=poles 2+ y?2 + 72 = a2 UL adl AR WOl d2 2l [Gigal

A Al 7
(b) UMAE 2x —y — 2z = 4 AL 4(x2 + y2 + 72) + 10x — 25y — 2z = 0=l 248l [Gigll
A Al 7
L
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Instructions : (1) All the questions are compulsory.
(2) Notations and terminologies are standard.

(3) Figure to the right indicates the full marks.

1. (a) Write the Bernoulli's differential equation and explain the method of solving it. 7
(b) Solve differential equation : (3x2y + 2xy)dx + (x> + x2 + 2y)dy = 0. 7
OR
1. (a) Write the Lagrange’s differential equation and explain the method of solving it. 7
d
(b) Solve : x2p? — 2xyp + 2y? — x2 = 0, where p :Exz . 7
2 Prove that : — _ if fl-a?) # 0 7
. (a) Provethat: fD?) COs ax f_a?) cos ax, if f(-a .
(b) Solve differential equation : (D% + 9)y = sin 3x. 7
OR
1
2.  (a) Provethat: f(D) f( ) & where f(a) # 0. 7
(b) Solve differential equation : (D% — 2D + 4)y = " sin x. 7
3. (a) Find the condition that the plane Lx + my + nz = p touches the sphere x> + y? + 72 = a%.
and find the point of contact. 7
(b) Find the point of contact to the tangent plane 2x — y — 2z = 4 and the sphere
4(x* +y* + z%) + 10x — 25y — 2z = 0. 7
OR
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3. (a) Derive the orthogonality condition between two spheres. 7

(b) Find equation of a sphere passing through the circle

x2+y?+272=16,3x +4y—2z=10and a point (2, -1, 1) in R3. 7
4.  (a) Obtain the polar equation of conic. 7
(b) Obtain the equation of cone whose vertex is origin and guiding curve is
x> +3y2+522=8,x+y+5z=4. 7
OR
4. (a) Obtain the polar equation of circle having centre C(p, o) and radius a. 7

(b) Find the equation of the cylinder whose generators are parallel to the line

% = ‘_% = % and whose guiding curve the ellipse x2 + 2y* =, z= 0. 7
5. Attempt any seven : 14

2y\3 5
(1) Find order and degree of the differential equation Cl;%j + (%xz) = x%e*,

d
(2) Find the general solution of the differential equation yp = xp? + a, where p = Exz’ a

1S constant.

1
3) Simplify:1 +Dx4.

(4) Find the differential equation whose general solution is y = A e 3* + B e*, where
A, B are constants.

(5) Find the Cartesian equation of r = sin 6.

(6) Find the equation of tangent plane to the sphere
x2+y2+ 72— 2x+3y—4z—4=0at point (1, 0, —1).

(7) Define : Orthogonal spheres.

(8) Define : Integrating factor.

(9) Write a condition for which hyperboloid of two sheets touches the plane.

(10) Define : Cylinder in R3.

(11) Which curve is represented by the polar equation r sin 6 = 12 — 3r ?

(12) Obtain the polar equation of circle having centre (5, %) and radius 7.
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