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Q.1 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Answer the following questions by selecting the correct choice from [1 0] 
the given options. 
dn ------(xn)= 
dxn -----

(a) (2n)! (b) 0 (c) 1 (d) nl  
I f  y=e4x+e2x then Yn = ----.., (a) e2x(2ne2x+1) (b) 2n e2x(2n e2x+1) 
(c) e2x(2ne2x-1) (d) None 
If y;:;;sin3x then Y10:=; ____ _ 
(a) 310sin3x (b) 

.
310cos3x 

(c) -310sin3x (d) -310cos3x 
!}!_ = 

dt ----

(a) l�J:(�J (b) ��;(�J 
(c) Fe:J (d) None 

For a curve r � f(O), ��:(�)' = ____ _ 

(a) -Yo (b) -j� (c) :; 
The reciprocal of curvature at a point is known as __ _ 
the point. 

(d) d(} 
ds 

at 

(a) radius of curve (b) radius of curvature 
(c) rate of bending (d) None 

2 +y2 
The degree of homogeneous function f(x,y) =�--·---is 

x-y ----

(a) 0 (b) 3 (c) 2 (d) 1 
(8) Partial derivative of z;::;: f(x,y) w. r. t xis denoted by ___ _ 

(a) 8/. (b) !!f._ (c) _q� (d) None & de d• 
(9) A differential equation of the form y = px + f(p) is known as 

____ equation. 
(a) Euler's (b) Clairut's (c) Exact (d) None 



(10) (x2 -2xy·- /)dx -(x+ y/dy = 0 is _____ differential equation. 
(a) Clairut's (b) not exact (c) exact (d) None 

0.2 Answer the following questions in short. (Any Ten) [20] 
(1) Find the angle between radius vector and tangent to the curve 

r = a(l-cos B) 

(2) If y = cos3x then find Y4 
(3) Find Yn if y = xsin x 
(4) 

For the curve y = asin2x find _q�. ' dx 
(5) 

(6) 

(7) 

(8) 

(9) 

(1 0) 

(11) 

Q.3 
(a) 
(b) 

Q.3 
(a) 

(b) 

Q.4 
(a) 

(b) 

Find radius of curvature at any point on the curve S '"" 8a sin 2lj_�_ 
6 

Find p for the curve r = a(l +cos fJ) 
3 3 0 ..., 

If u = � .. :!:Y_ then find x·-1!- + y··G__l!. 
xy ox 8y 

Verify Euler's theorem for the function z"" x2y- x/ 
3 2 02U 02U 

For u = x - 3xy prove that ·---- - + - --- = 0 ' ox2 oy2 

Check whether the differential equation xdx + ydy + ::_:!_r_:�:l�. = o is 
x2

+ / 

Exact or not. 

Solve: y = px+ 3. 
p 

State and prove Leibniz theorem. 

If y = eax sin(bx +c) then find Yn· 
OR 

r 
In usual notations prove that tan 0:::: -d.;: 

dO 

If y=(ax+b)"' with mENthen prove that Yn=-�.!_--a"(ax+b)'"-" 
(m-n)! 

2/ 2/ 2/ 
Find the entire length of the astroid x13 + y13 "'a13 

? 3/ 
. (1 + y-)12 

In usual notations prove that p = __ �__ __ _ 
y2 

OR 

2 

[05] 
[05] 

[05] 

[05] 

[05] 

[05] 



Q.4 
(a) 

(b) 

0.5 
(a) 

(b) 

Q.5 

J
(a) 

(b) 

Show that the intrinsic equation of the curve y3 = ax2 is 

27s= 8a(scc3lJI - 1 ) 

. ds dr 2 �,------------- - -
For a polar equation r = j(O) prove that -- = r2 +(--) 

dO dO 

If If= f(2x---3y, 3y--4z, 4z-2x) then prove that } __ �L, __ �E!�+�-81! 
= 0 

28x 38y 48z 

State and prove Euler's theorem for the function z = f(x, y) 
OR 

. -l(x2/ ) 
h 

au au If u = sm ------ t en prove that X·-----+ y- ---- o=: 3 tan u 
x+y fu � 

If A, B, C are angles of a t\ ABC such that sin2 A+ sin 2 B +sin 2 c = K, 
. dB tanC- tanA 

K 1s constant. Prove that - '" --------- ---------
dC tanA - tanB 

[05] 

[05] 

[05] 

[05] 

[05] 

[05] 

Q.6 Prove that the necessary and sufficient condition for the differential [1 0] 

equation Mdx+Ndy=O to be exact is that -��- == 0� 
ay ox 

0.6 Solve: p2 +2pycotx = y2 
OR 

3 

[1 0] 




