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Attempt questions only, choosing 

question from each unit. Question 

is .

1. (a) Find the value of  

2/

0

24 dxxcosxsin .

2/

0

24 dxxcosxsin

(b) Show that 0n,dy
y
1

log)n(
1n1

0

.

4/7½

2. (a) Show that  x)x1(log
x1

x
, for x > 0.

x)x1(log
x1

x
, for x > 0.

(b) If f is continuous on [a,b] and f'(x)  0 in

]a,b[, then show that f is an increasing in

[a,b].

f [a,b] 

f'(x)  0 ; ]a,b[ f 

[a,b]

3. (a) State and prove Rolle's theorem.

(b) Show that Lagrange mean value theo-

rem does not hold for function f(x)=|x|

in interval [–1,1].

f(x)=|x|

[–1,1]

ØelÙeskeâ FkeâeF& mes ØeMve Ûegveles ngS, kesâJeue ØeMveeW

keâes nue keâerefpeS~ ØeMve nQ~

 keâe ceeve yeleeFS~ 10/20

efmeæ keâerefpeS 

Ùeefo Skeâ  Devlejeue ceW Skeâ melele Heâueve nes Deewj

ceW, lees efmeæ keâerefpeS Skeâ DeJejesner

nw  ceW~

jesume ØecesÙe keâe keâLeve efueKeles ngS Fmes efmeæ keâerefpeS~
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efoKeeFS 

efmeæ keâerefpeS efkeâ Heâueve

hej melele vener nQ~

 keâe DeefYemeeefjlee yeleeFS~

[jyeekeäme keâe ØecesÙe keâe keâLeve efueefKeS~

 keâe ceeve yeleeFS~

Heâueve  keâe šsuej ßesCeer Éeje ØeLece leerve

heo, (0,0) kesâ meceerhe efueefKeS~

Ùeefo leye 

keâe ceeve yeleeFS~

Je›eâ mecetn keâe DevJeeueeshe %eele keâerefpeS,

peneB Skeâ ØeeÛeue nw~

efmeæ keâerefpeS efkeâ Heâueve Devlejeue 

ceW Skeâ meceeve melele nw~

0n,dy
y

1
log)n(

1n1

0

(c) Show that the function

  
0)y,x(0

0)y,x(
yx

xy
)y,x(f 22

is not continuous at (0,0).

0)y,x(0

0)y,x(
yx

xy
)y,x(f 22

(0,0) 

(d) Examine the convergence of  
0 x

dx
.

0 x

dx

(e) State Darboux theorem.

(f) Evaluate 
a

0

b

0

22 dydx)yx( .

a

0

b

0

22 dydx)yx(

(g) Find first three terms of the expansion of

the function ex log (1+y) in a Taylor Se-

ries in n.n.n. of (0,0).

ex log (1+y)

(h) If u=ex sin y, v=x+log siny, then find

)y,x(
)v,u(

.

u=ex sin y, v=x+log siny , )y,x(
)v,u(

(i) Find the envelope of the family of the

curve y=mx+am3, where m is a the pa-

rameter.

y=mx+am3 

m 

(j) Show that the function f(x)=x2 is uni-

formly continuous on [–1,1].

f(x)=x2 [–1,1]
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- II
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4. (a) Show that function

0)y,x(0

0)y,x(
yx

yx
)y,x(f 22

33

is continuous at (0,0).

0)y,x(0

0)y,x(
yx

yx
)y,x(f 22

33

(b) Find the envelope of the family of the

curve x2sin  + y2 cos  = a2, where  is

the parameter.

x2sin  + y2 cos  = a2 

5. (a) Prove that f(x,y) = x2– 2xy+y2+x4+y4

has a minima at the origin.

f(x,y) = x2– 2xy+y2+x4+y4

(b) Find the value of dxdydz)zyx(log

where, x>0, y>0, z >0 and x+y+z <1.

dxdydz)zyx(log

x>0, y>0, z >0 x+y+z <1.
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Je›eâ mecetn , peneB Skeâ

heeÛeue nw keâe DevJeeueeshe %eele keâerefpeS~

efmeæ keâerefpeS efkeâ 

cetue efyevog hej efvecveefve° nQ~
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(b) If xy–1
yx

u , v = tan–1x + tan–1y, then

find )y,x(
)v,u(
.

xy–1
yx

u , v = tan–1x + tan–1y, 

)y,x(
)v,u(
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6. (a) Prove that  
8
a5

drdcosr
3

2

0

)cos1(a

0

.

8
a5

drdcosr
3

2

0

)cos1(a

0

(b) Evaluate  dxdy
yx

xa

0

a

y
22

2

.

dxdy
yx

xa

0

a

y
22

2

7. (a) Evaluate  dzdydxe
a

0

x

0

yx

0

zyx
.

dzdydxe
a

0

x

0

yx

0

zyx

(b) Show that  
1

0

1–q1–p dx)x–1(x)q,p( .

1

0

1–q1–p dx)x–1(x)q,p( .

3/7½

8. (a) Test convergence of the integral.

dx
ax

mcos

0
22
x

(b) Show that the integral 
a

2)x1(x

dx
 con-

verges, when a>0.

a
2)x1(x

dx

a>0.

9. (a) Test the convergence of the Gamma

function 
0

x–1–n dxex .

0

x–1–n dxex

+
=

∂
∂

+
=

∂
∂

π
=θθ∫ ∫

π
θ+

π
=θθ∫ ∫

π
θ+

∫ ∫
+

∫ ∫
+

∫ ∫ ∫
+

++

∫ ∫ ∫
+

++

∫=β

∫=β

∫
∞

+

∫
∞

+

∫
∞

+

∫
∞

∫
∞

Ùeefo leye

 keâe ceeve efvekeâeefueS~

efmeæ keâerefpeS efkeâ 

ceeve %eele keâerefpeÙes 

 keâe ceeve efvekeâeefueS~

efmeæ keâerefpeS efkeâ 

meceekeâue keâer DeefYemeeefjlee keâer hejer#ee keâerefpeS~

e fmeæ ke âe re fp eS e fk eâ  m ec ee ke âu ev e 

DeefYemeeefjkeâ nw peye 

ieecee Heâueve  ke sâ Dee fYemeeefjlee keâe

hejer#eCe keâefjS~
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