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MT(N)-101
1** Semester Examination, 2023 (Dec.)
Calculus
Time : 2 Hours ] [ Max. Marks : 70

Note : This paper is of Seventy (70) marks divided into
two (02) Sections A and B. Attempt the questions
contained in these sections according to the detailed
instructions given therein.
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Note : Section ‘A’ contains Five (05) long answer type
questions of nineteen (19) marks each Learners are
required to answer any two (02) questions only.
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1. Verify Rolle's theorem for the function

f(x)=x®-6x2+11x-6
T THT I Hed f(x) = x3— 6x2+ 11x — 6 o fau
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2. Find the volume of the ellipsoid :

STElgST S ST 1 hieg

2 2
y _
—2+ =1

X2
_2+

o)
oy
0N| N

3. Show that :
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where n is positive integer.
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=(xlog, x)".

4, If x*y¥zz=c, showthatatx=y =2z, P™
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5. Prove that : J'; 1X S',nX dx=n(g—1j
+sin x
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Note: Section ‘B’ contains Eight (08) short answer type
questions of Eight (08) marks each. Learners are
required to answer any Four (04) questions only.
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1. Find the value of following :
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2. Discuss the continuity of the function :
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3. Prove that the function f(x)=4 X tan_("j, x=01% is
0, x=0

not differentiable at x = 0.
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fag =t fF wed f(x)= ctan (%) w20 firg
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4. If f(x) = (x = 1)(x-2)(x—-3)and a =0, b =4 then
find the value of ¢ using Lagrange’s mean value

theorem.

g f(x) = (x—1)(x-2)(x-3) W& a=0,b=4
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5. If y = e2si"x prove that
(1 =)y, —@n+1)xy, - (n*+a%y, =0
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6. Find the all local maxima and minima of the function
f(x) = 2x3 — 3x? — 12x + 8.
e f(x) = 2x3 — 3x2 — 12x + 8 & Gt TIHEMA
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7. Find the evolute of the ellipse :
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8. Prove that the limit of the sum - +—+—>+...+ —
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where n is indefinitely increased in log 3.
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