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1. Choose the correct option for each of the 
following : 

(a) According to L' Hospital's rule for 
indeterminate form under certain 

lo value of lim 

conditions imposed upon the functions 
f) and g, if lim - then =l then the 

x’a g(x) 

1x7=7 

x’a glx) 
is 

( Turn Over ) 



(b) The 

20A/612 

gamma 

Converges for 

(9 m>1 

(i) m>0 

eD ( 2) 

is 

(üi) all real values of m 

(c) The order and degree of the differential 

equation 

(9 1, 1 

(ü) 1, 2 

(üi) 2, 1 

() odd 

function 

dy 

(i) even 

dx 

dx 

(d) Extreme value of a function exists if and 

only if the first non-zero derivative of the 
function is of 

-y 

1-x2-y? 
+y2 

order. 

(Continued ) 

(e) The integrating factor (in context of 
obtaining solution of a differential 
equation) of the differential equation 

is 

20A/612 

() 

(i) 

(iüi) 

(9 log (sec x) ii) tan x (üi) sec x 

ax dy 

Which of the following is not a linear 
partial differential equation? 

-
du du 

(3 ) 

dx dy 

cosx dy 
dx 

d'y 

=Z+cy 

meanings. 

+ysin x=1 

Ju 
0z 

(g) The general solution of the linear 
differential equation 

1/2 

= XyZ 

-+R dy + Py =0 
dx? dx 

when the auxiliary equation 
imaginary roots is of the form 

(9 y= ce cos (Bx +e) 
() y=ce" +C,e2* 
(i) y= (c +C,x)e x 

has 

Here, the symbols have their usual 

(Turn Over ) 



2. Answer the following questions: 

value of 

(a) If x=rcos8 and y =rsin , then find the 

axdy 

(b) Form the partial differential equation by 

eliminating the arbitrary Constants 

(d) Solve : 

(4) 

a andb from 

(c) Show that 

(-a +y- b² +z? = 12 

20A/612 

(b) Solve : 

P+zq =y? 

3. Answer any three from the following 

questions : 

2x4=8 

(a) Find the point of maxima and the 
minima of the function x* -12x +45x 
in the interval (0, 7]. 

(xcos x yy(xsin x+ cos x) = 1 dx 

5x3=15 

( Continued ) 

(c) Use the relation between gamma and 
beta function to show that 

(5) 

(d) Evaluate the limit : 

lim 

20A/612 

X>0 

(e) Solve the differential equation 

ay. 

Answer the following questions : 

(ii) Solve : 

4. (a) () Evaluate 

3 dy. 
when x=0, y = and y=1. 

1 

d²y 
dy2 

128 

-e 

dx 

de 

dyy +2 

= COS nx 

eet 

10x3=30 

6 

(Turm Over ) 



(b) Define Jacobian'. If u=Xty+2 

y 

then find 

20A/612 

conditions 

(6) 

2 

Or 

4 

and 

5. (a) Find the maximum and minimum 
values of x +y +z2 subject to the 

a(u, v, w) 

w= *ty? +z2 

Or 

(b) (0 Solve the Clairaut's equation : 

l and z= x+y 

3+7=10 

y= px+p-p", where p= 

is exact and hence solve it. 

dx 

(ü) Show that the differential equation 

a (xdy- yd) xdx + ydy = 

10 

5 

5 

( Continued ) 

6. (a)() Evaluate the integral : 

(b) 

(7) 

+2y) dxdy, R = (0, 1; 0, 2] 

(i) Prove that a necessary and 

sufficient condition that the 

differential equation Mdx + Ndy = 0 

20A-1500/612 

•M •N 

Oy 

() Find the first- and second 
order partial derivatives of 

z=x+y-3ay and verify that 

Or 

dxdy oydx 

() Given pde 

r(prl-p= 

1+x 

T 

sin prt 

*** 

show that 
sin pr 

when 0 <p<l 

5 

5 

2+3=5 

5 
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1. Answer the following as directed : 
1x10=10 

(a) Define differential coefficient of f(x) 
at the point x= a. 

(b) The value of Lim 
tan x 

(iv) None of the above 

is 

(Choose the correct option) 
Contd. 

3 



c Evaluate 

R) State Leibnitz's theorem. 

e Show that r()dx= |jf(a-x)ax 

(n Find the differential equation of lines 
parallel to x-axis. 

9 The integral (m.n)= [xm1-x) dx 
converges if 

) m<0, n >0 

(t) m>-1, n> -1 

1 

ôx 

(Choose the correct option) 

() If f,y) = 2x*-xy +2y°, then find 
of 

and at the point (1,2). ôy 

3 (Sem-1 /CBCS) STA HC 2/G 2 

)The differential equationd 

y-u5y -0 is 
dx 

an ordinary differential equation 

of order two and degree two (ü) 
m)6 (i) called partial differential equation 

(Choose the incorrect option) 

) Find the value of uRs wnn 

Lim 
*’a e* 

Didaitastousi 
2.!NAnswer the following questions: 2x5=10 

ot (a) Examine the differentiability at x=0 
of the function f defined on the set of 
real number as follows : 

of) sin, if x*oi5 

= 0, if x=0 

(b) Evaluate lim (sin x log x) 

(c) Show that f(x)= -6x+24x+1 has 
neither a maximum nor a mninimum. 
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3. 

(d) Obtain a differential equation from the 
relation 

(e) Show that for l > 0, m> 0 
b 

y=Asin x+ B cos x + x sinx 

f-a" (b-* dx= (b-a 'mt p(1, m) 
a 

Answer any four from the following 
questions : 

(a) Show that if a function is differentiable 
at a point, then it is continuous at that 
point but the is converse 

(b) Show that the necessary and sufficient 
condition for the differential equation 
Mdx+ Ndy = 0 to be be exact is 

OM 
ôy 

N 
Ox 

(c) Evaluate 
log 8 log y 

1 1 

5x4-20 
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ey dydx 

(d) If (a,b) be a point of the domain of 
definition of a function f such that 

() S is continuous at (a,b) 

(i) fy exists at (a,b), then showfis 
differentiable at (a,b). 

(e) If u= sin! 

theorem show that 

Ou 

Ox 

X+y ) 

+ y 
Oy 

= 2 tanu 

then using Euler's 

) Prove that (m,n)= m) r(n) 
r(m+n) 

4. (a) () If y= sinx, then using 
Leibnitz's theorem prove that 

(1-*)yns2-(2n+1)x yn-n°Un =0 
3 (Sem-1 /CBCS) STA HC 2/G 5 
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Contd. 
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) Test the continuity and 
diflerentiability of the function 

[l+x if xs2 

at x=2 

Orb 

(b) Solve the differential equation 

that 

dy_ x+ 2y-3 
dx 2x+y-3 

5. (a) ) For a positive number P, show 

re)rp2s Sarep) 
(i) Evaluate lim 

he os 10 

/2 

Ors 

(cos x) 
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(b) (9 Evaluate Jlog sinx dx 

6 

4 

5 

(i) If u = 2(ax +byf -+) and 
a? + b?=1, find the value of 

au 2u 

6. (a) ) Show that the function 
u=+y-3ay has a maximum 
or minimum at the point (a,a) 
according as a is negative or 
positive. 

(y) = (0,0). f(0,0) = 0, then 
show that at the origin * Sy 

Or 

(b) ) Solve the differential equation : 

dy 4+ 
dx? dx +5y = sin x 

(i) Define Clairaut's 

5 
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5 

5 

5 

equation. 
Explain the general solution of 
Clairaut's equation. 5 

Contd. 



7. (a) () If +u =x +y, 
u?+u² =x+y, prove that 

au,v) y-x? 

(i) Solve the partial differential 
mumequation : 

(i) 

2P+xzq =y? 

Or 

(b) If f is defined and continuous on the 

rectangle R=[a,b; c, d], and if 
()fx, y) exists and is continuous 

on the rectangle R, and 

g()- [rk, y)dy for xe[a,b] 

5 

5 

on (a,b] and g()= [r.(x,y)dy 
then show that g is diferentiable 

C 

10 
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