[This question paper contains 2 printed pages.]

Sr. No. of Question Paper : 5150 F Your Roll No................
Unique Papef Code : 235151

Name of the Paper : MT - Calculus

Name of the Course : B.A. (Programme) — Mathematics

S‘errilester o1

Duration : 3 Hours Maximum Marks : 45

Instructions for Candidates

1.
2.
3.

Write your Roll No. on the top immediately on receipt of this question paper.

All questions are compulsory and carry equal marks.

Attempt any TWO parts from each question.

(a)

(b)

(©)

(a)

Examine the continuity at x = 0, x = 1 of the function f defined as follows :

2x2 +1 if x<0
f(x)=4x+4 if 0<x<1
4+l ifx>1

Also discuss the kind of discontinuities, if any.

e 1= 1
Show that lim C?SX =
x>0 X 2

Determine the values of Ia and b for which the function defined as

f( )_ ax+b if x<0
X)= 1+ x? if x>0

1s continuous.

Ify= e"‘Si“_l", show that

(1 —)(2)yn+2 - (2n+ Dxy,, — (n®+ mz)y,1 =0

PTO.
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6. (a)
(b)

(c)

. d2
1fx=asme,y=au—cmexuwnﬁndH%—me=n.

2 2
X"+
s , then prove that
X

If u=log

Ou du
x—+y—=1.
ox

Oy

Prove that the equation of the tangent at any point (4 m?, 8 m’) of the
curve x*=y?is y = 3mx — 4m’ and show that it meets the curve again at
(m?2, -m?), where it is normal if 9 m? = 2.

Find the angle of intersection of the curves

x? -yt = a’ and x2 + y? = a2

Find the radius of curvature for the curve \/g - \/% =1 at the points where
a v

it touches the coordinate axes.

Find all the asymptotes of the curve
(X —y)(x+2y) + 5S(x2+y) +x+y=0.
Find the position and nature of the double points on the curve
x4 — Adax} +2ay +4alx? - 3aly? —at=
Trace the curve
x?y? = x*- 1.

State Rolle’s Theorem. Verify Rolle’s theorem for the function
f(x) = (x— 1D (x—4), x € [1,4].
Also give geometrical interpretation of Rolle’s theorem.

- ) )
Show that —<§1£'§<1, for 0<x<£.
4 X : 2

Obtain the Maclaurin’s infinite series expansion of e* x € R.

Find the maximurri value of (-1—) X
. X

Use L’ Hospital’s rule to evaluate
. l—cos x?
lim 7
x>0 X“sin X
Evaluate lim (sinx)™"
T

x>
2




