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MATHEMATICS PAPER - Il : MTH - 112
Calculus of One Variable

(111102)

Max. Marks : 60

Instructions to Candidates :
Do not write anything on question paper except Seat No.

Graph or diagram should be drawn with the black ink pen being used
for writing paper or black HB pencil.

1.
2.

3. Students should note, no supplement will be provided.
4. All questions are compulsory.
9. Figures to the right indicates full marks.
1. A) Attempt any six of the following. 6
X
i lim —=
} X—pmo E)(
a) 1 b) 0
=) 4 T d) none of these

c)

1
B
} 2

d) none of these

Every differentiable function is

a)
c)

Discontinuous
Constant

b) Continuous
d) none of these

For which value of C e (-1, 1) the Rolle's theorem is verified for the
function f(x)=x%-1 in [-11].

a)
c)

If y
a)
c)

1

0

=x" then Vp =
n!

(n =1)!

b)) =
d) none of these

b) n
d) none of these

1 = o)



vi) [If y=sin(3x+5)then ys =
a) 243 sin(3x+5) b)

) 2435in(3x+5+§é’ij " q)

%

vii) jsingx dx =
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243 sin(3x+5+-;—)

None of these

0
128 128x
— b
o 315 ) 315
63
- d) N
c) 512 ) one of these
ii) R R f
v STt B 7yt Is expansion o
a) e* b) cosx
c) sinx d) None of these
] B) Attemptany six of the following. 6
i) Define continuity of the function at x = a.

ii) Is every continuous function on closed and bounded interval is

bounded?

i) Define monotonic decreasing function.

v) Ify =e® then yg= ——.

Write the expansion of e*.

T,

2
viii)
0
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If y=log (ax+b) then y, = ———.

Find the value of C using L MVT for the function f(x) = logx in [i, el.

Write the reduction formula for j'cus”x dx .
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Attempt any six of the following. 12
) Evaluate fim \09Sinax
x—0 log sinbx

x2—4

i)  Discuss the continuity of f(x) = 5 for x =2

=4 forx = 2 at point x = 2.
_logx—log 5

i) If f(x) . X #5 is continuous at x = 5. Find f(5).

iv) Show that f(x) = X2 -3x2 +3x+2is monotonic increasing function of
X in every interval.

v) In Lagrange's Mean Value theorem if f(x) = 2x% —7x+10 , Xe[2, 5]

Find C.
vi) Find n derivative of y = sin? x .

vii) If y=sin5x-cos3x find y,,.

vill) State Maclaurin's theorem for the function f(x).

%
i) Evaluate [sin®x.cos®xdx.
0

Attempt any four of the following. 12

(5% -1
tanx - log (1+x)

i) (%)= , for x #0 is continuous at x =0 find (0).

i) Discuss the continuity of the function
2
(%) = "? ~2, for 0 <x<2

=0, forx=2

= 2—%. for x> 2 at point x = 2.
X

iii) Discuss the applicability of Rolle's theorem for the function
f(x)=(x-a)",(x-b)" in[a,b], m neN.

iv) Discuss the applicability of Cauchy's Mean Value theorem for the
function f(x) = x, g(x)=x° in[1 2].
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v) Ify=x3e*find y,.

%

vi) Evaluate [ sin®3x dx.

0
4, Attempt any three of the following. 12
i) Prove that continuous function on closed and bounded interval attains
its bounds.
i) iR =E A o oD
= ¥x+4—-b, for x<0
=1, forx=0.
is continuous at x = 0. Find a and b.
i) Prove that ——2 <tan~'b~ tan~"a< 2=2 if0<a<b.
1+b 1+a
T 3 =T S e |
Hence showthat —+—<tan™ —< =4
4" 25 3 4 B

iv) If y:?:::ns {Io_g x)+b sin (log x) prove that
a) x2y2+xy1+y=[},
b) xz?mz + (2n+1) Xy + (”2 +1)Yn =0

v) Using Taylor's theorem express the polynomial
f(x)=2x +7x%2 + x-6 in power of (x — 2).

S. Attempt any two of the following. 12
i) State and prove Lagrange's Mean Value theorem and find value of C,

if f(x)=2x* -10x+29in [2, 7].

i) Find n* derivative of y =

1 TR
d using it
ban ing i

1
4x+3°

find n** derivative of y =

iii) Prove reduction formula for IE'?HT dx.(n > 1) and show that
s
J'Sli:‘tﬁx i 2J’sm 5x . Sin 3x +5inx]
sinx
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