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MATHEMATICS

FIRST PAPER
( Calculus )

Full Marks : 75

Time : 3 hours

( PART : B—DESCRIPTIVE )
( Marks : 50)

The figures in the margin indicate full marks
for the questions

Answer one question from each Unit

UNIT—I

1. (@) Draw the graph of the function defined
by
f(x)zm, 0<x<oo
[x]
where [x] is the greatest integer function.
Is the function f(x) derivable for all
x € (0, «9?
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( Turn Over )

(b)

2. (a)

(b)

3. (@)

(b)

4. (a0

(b)

G7/232a

(2)

Use L’Hospital rule to evaluate

e’ +sinx -1

1m 3
x—0 log(l+ x)
Use € - d definition of continuity to prove
that f(x) =2x+5 is continuous at x =2. 4
If y=acos(log x)+ bsin (log x), then show
that
x2yn+2+(2n+1)xyn+1+(n2+l)yn =0 6
UNIT—II
State and prove Rolle’s theorem. 1+5=6
Expand sinx in an infinite series in
powers of x. 4
Use Taylor’s theorem to express the
polynomial 2x3 +7x% +x-6 in powers
of (x-2). 5
State and prove Lagrange’s mean value
theorem. 1+4=5
( Continued )
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5. (0

(b)

6. (a)

(b)

7. (a)

(b)
G7/232a

(3)

UNIT—III
Evaluate : S
J- X
(o +1) (x +2)2
Use the definition of the definite integral
as a limit of sum to evaluate .‘.13 1%bc 5
X
Obtain reduction formula for
fsin” xcos™ x dx 6
If
_ n/2 . n
I, _.[0 sin” x dx
show that
I, = n-1 I, _, 4
n
UNIT—IV
Let f: 02 - O be defined by
Xy
5 5 ()C, y) # (07 O)
f(x7 y) = )C2 +y2
0, %y =00
Test the continuity of f at the origin. S
State and prove Euler’s theorem on
homogeneous functions. S
( Turn Over )

10.

()

(b)

. (@)

(b)

(b)

G7—550/232a

(4)

If
ool
x x
show that
2 2 2
xga u+2xy8 u +y28 U_q
ax? dxdy oy?

Find the area enclosed by the circle

x% +y? =a’.

UNIT—V

Show that the sequence {f,, } defined by
fn :1+l+l+ +l
2 n
cannot converge.
Prove that if a sequence is convergent,
then it converges to a unique limit.

Test the convergence of the series

Prove that every convergent sequence is
bounded and hence show that

{3n+1}
n+l

is bounded above.

* k ok
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MATH/I/EC/01 (CBCS)

2016
(CBCS)

MATHEMATICS

FIRST PAPER
( Calculus )

( PART : A—OBJECTIVE )
( Marks : 25)

Answer all questions
SECTION—A

( Marks : 10)

Each question carries 1 mark

Put a Tick M mark against the correct answer in the box
provided :

1. The value of

lim —
x—0 sin x
is

(@ -1 O
(b) 0O O
(©) 1 O
(d) 2 O
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(2)

2. The derivative of sin x with respect to cos x is

(a) —tanx [
(b) —cotx L]
(c) tanx 0
(d) cotx 0

3. For which value of ce(1,5), the Rolle’s theorem is
applicable for the function f(x)= x2 -6x+5 in [1, 5]?

(@) 1 0
(b) 2 O
(c) 3 O
(d) 4 0

4. If the Cauchy’s mean value theorem is applicable for the

function f(x)=e”, g(x)=e, in [m, n], then the value
of ce[m, n]is
m+n
(@) 5 [
(b) mn ]
(c) m+n U
(d) None of the above L]
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5. The value of

is

(@) O

(b) -

(€ 2

(d) 4

O

O

O

(3)

j_22|x|dx

6. The value of jex[sinx+cos x| dx is

(a) e*cosx

(b) e*sinx

(c) e*sinxcosx

(d) None of the above L]
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(4)

7. Let
_ 3x+y

Joy)= 2x + 5y

Then lim f(x, y) as (x, y) — (-1, 3)along the line x+1=01is

3
= O
@
(b) O O
1
= 0
© <
(d) Does not exist L]

8. The value of the double integral J.J. dydx where
E

E={(x,y)el’?2:x2+y2 S%}

is

(@) w L]
w5 O
© 5 O
(d) None of the above L]
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(S)

9. Which one of the following is True regarding sequence?

10.

(@) A bounded sequence is always convergent L]

(b) 1If two sequences {a,} and {b,} are both divergent,

then {a,, + b,} is also divergent L]
(c) A convergent sequence is bounded ]
(d) A monotonic sequence is always convergent L]
The series

(a) is divergent [

(b) is convergent L]

(c) oscillates finitely [

(d) oscillates infinitely ]
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(6)

SECTION—B
( Marks : 15)

Each question carries 3 marks

1. (@) Using € -8 definition of the limit, prove that
lim x? =4.

x—2
Or
(b) 1If the function
sin4x +a for x>0
5x
f(xX)=1 x+4-b for x<O
1 for x=0

is continuous at x =0, then find the values of
a and b.
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(7))
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(8)

2. (a) Verify Lagrange’s mean value theorem for the
function f(x)=2x? —10x+ 29 in [2, 7].

Or

(b) Discuss the applicability of Rolle’s theorem for
the function

£ =log{x2 +12}

in [3, 4].
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(9)

3. (a) Integrate :

(b) Evaluate :
J"It/Q dx
0 1++cotx
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4. (a)

(b)

(10 )

Show that for the function

x
f(X,y)ZQ—yQ
xX“ +y

the repeated limits

) ) Xy ) ) Xy
lim lim —5 5 and lim lim -5 5

y—0 x—0 x +y x—0 y—0 x +y

exist and are equal. But the double limit
Xy

lim
2 n y2

(x> y)_>(0> 0) X

does not exist.

Or
If
2 2
u= sin_l(—x Y J
xX+y
show that
x%+ %—tanu
0x Y oy
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(12)

5. (@) Show that the sequence {b,}, where

1 1 1
| _|_ + e+

|_(n+1 (n+2)2 (n+n

-3

k=1(n+k)

2

I___I

converges to O.
Or

(b) Examine the convergence of the series
1 1 1
+ +
24 4.6 6-8

e OO

* &k
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