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B.5¢. Part-1 (Semester-1) Examination
MATHEMATICS
(Differential & Integral Caleulus)
Paper—I1
Time : Three Iours] [Maximum Marks : 60
Note :(— (1) Question No. 1 is compulsery. Attempt once.

(2) Attempt ONE question from e¢ach unit.

. Choose the correct altiernatives (1 mark each) . 10
(i) The value of ii_f:?j ?1': E i
(a) O (by 1
(c) = (d) None of these
(ii) Ify=e™, then y, is:
(a) 2" e™ (b I ™
(e) =2"|e {d}) None of these

{1ii) The serigs :

is the expansion of function :
{a) sin x {b) sinh x
{c) cos x (d) cosh x
(iv) Ix=x [<& represents :
(a) x,-f<x<x, +8 (b) x,+d<x<x -8&
{c) :-c”—t'--_a:x-ai;uu+ﬁ (d) x_:l—-ﬁ-c:}:Eh'U-l-E-

(v) If f be differentiable on (a, b) and {{x) = 0, v x  [a, b], then [{x) 15 :
{a) Monotonic increasing in [a, b] (b) Monotonic decreasing in [a, b]
{c) Constant in [a, b] (d) MNone of these

(vi) For fix) = x% in [1, 3] then the value of “C" by Lagrange’s mean value theorem is :

6
(a) 13 (b) 2
c) O (d) 1

YAC—15194 1 (Comid.)

www.FirstRanker.com



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

dl; FirstRanker.com
N Firstiankesisehoice ihe (oo e et desivaid ¥~ 3 b FirstRanker.com

b b
(a) IFL“: (b) J‘-‘“jf"
L .
b " h .
) J-";- i d) _[ b
E] i

{(viit) The functions t and g be

(i) continuous in [a. b
(ii} derivable in (a, b) and
(ifi) g'(x) = 0 for all x € (a, b).

These are the hypothesis of mean value theorem by

{a) Rolle’s (b} Lagrange’s
(c} Cauchy's (d) Letbmte
(ix) The function fix) has the removable discominuity if
(a) fix") = fix) by Wx')= fix) = f(x)
(e} fix*), ({x7) do not exist (dy None of these
d
(x) == cosh x|is
dx
{a) sinh x by —sinh x
(c] h sinh x (d) =h sinh x
UNIT—I
2. (a) Il lim Kx)=# and dim eixi=m, then prove that :
K—s Ny [ —8 %
lim [f{x)+g(x))= lim {(x)+ lim g(x)
I—Hﬁﬂ k=% L LT
=f4+m 4
(b) Prove that the function defined by [(x) = %7 is continvous for all x € R. 3
{¢) Using definition of limit, orove that
R -2 -x-6 .
T = 14 3
h—4d X -3
3. (p) Deting himit of a function ard show that the limit of a function if 0 cxisl. 1%
unique. 1+3
(@) Prove that lim xi=4: by using e-4 definition 3
—id
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A ; :
{rflrﬂtﬁﬂgrl_t';??mce

4. (a)

(b)

(<)
5. ip)

a)

(r}

6. (a)
(b)

(c)

7. ip)
(q)
(r)

8. (a)

—, x#0, www.FirstRanker.com www.FirstRanker.com

+e
=1, X=10
then show that fix) has a simple discontinuity at x = 0.
UNIT—II

Prove that if f{x) is diffcrentiable at x = x, then it is continuous at X = x_. [s converse

of this statement true 7 Justify.
Evaluate :

]'m?:I {cos :w.}“"'r"_

If ¥ = A sin mx + B cos mx, then prove that y, + m'y = 0,
If ¥ = sin(m sin 'x), then show that :

@ (1-x%y,-xy, +my=10

(i) (1 -x%y,,-(@n+ xy - (n'-miy =0.

If _-:.-:—]—. then prove that y L
ax + b " + by

Evaluate :

;. H—ENX
lim
w =l %

NI —I11

State and prove Lagrange's mean value theorem.
Verify Cauchy mean value theorem lor the functions :

fix) = ¢* and g(x) = e in [a, b].

Expand sin x in powers of x _®, upto first four terms.
2

State and prove Cauchy’s mean value theorem.
Expand 3x* + 4x? + 5x - 3 about the point x = | by Taylor's theorem.
Verily the Rolle’s theorem for the [unction :

. N X

f(x)=——in[0,n]

X
L

UNIT—IY

If u= fix, ¥, z) is a homogencous function of degree n, then show that :

YRC-—151594 3
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(c) Ifu=r¢"(xcosy-ysiny)l then lind the value u +u . 3

9. (p) If-u=fix, ¥) be homogenecous function. of degree n then prove that

au au _ _
(1) .-_:.E'- -:'tT are homojencous functions of degree *n - 17 In x, ¥ and
_— ] =7 2"l
. 7 U7 £y £
(i) x = +dxy——+y —s=n{n-1u.
o~ CReY o
(qQ) Ifu=lJ{ax +bhy +eczy - (x"+yv +Z)and a’ + b + ¢ = |, then show that :

s ] i i
oy &"u  &u

—_—— — o ——— =]
o’ ﬂ}z il
wd _ o4
{r) If u=log- % # v, then prove that
b LY

{1 3-51.|.+}'u}-1

it ol _ _— e
(i) xtu +2xyu ¥y u, 3
INIT—Y
10. (a) Prove thaf -
m+| n=
AL sin Keos X n—1 = 4
fsn "xcos"x dx = — . o J.mr:"-u.rr:-:a" “x x|
m+n m+n

(h) Evaluatwe :

2 5 1
K ol 4D
f——_ —r——m ij:‘i,_

-
Yy X+ 1

(¢) Show that *8a’ is the length of an arc of the eveloid x = aft - sin (), ¥y = a(l - cos t);

051 £ n.
11. (p) Prove that ;

i
i u
Imn"x Tl

||—1- 1-d

Hence evaluate |ian”x dx

. _ x _
{q) Find the area bounded by the x-uxis, the curve ¥ = ¢ cosh— and the ordinates x =

kS

X =

Trd

Lrd

-
|

0,

-
i}

{r) Show that length of the curve v » log sec x between the points, where x = 0 and

1% Ivgft! ++3)

W
il
s | =
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