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Mathematics—Complementary Course
MM IC O1—MATHEMATICS
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pie : Three Hours Maximum Weightage : :30

|. Objective Type Questions - Answer all 12 questions (12 x % = 3 weightage)

’ P(x) _
P(x) and Q(x) are polynomialsand Q(c) # Othen lim, Q;)

!_\

f (x)-5

2. 3. limx_,z o

=then " f(x) =

COSX . , _
3. Thefunction f(X)= isnot continuous at x = ---
X

4. Thesopeof thecurvey —1at x =1 equals...
X

1 f (xcosx
im f (X) = —, then - ..
5. If lim f (X) . 1
6. Theabsolute maximum valueoff(x) =—X—4,—45X isatx = .....

7. 1ff'(x)>Ofor every X in (a, b), then fis in (a, b).

1
8. Thehorizontal asymptote of thecurvey =— is...

9. If f iscontinuous and L f(x)dx=-4andf f(x)dx=6then [ f(x)dx=
10. Iff isintegrable on [a, b], then the aver age value off on [a, b] is4V ™

d x 1 _

dx \fo 1+t2dt) -

12. If f issmooth on [a, b] , thelength of the curvey = f (x)fromatobisL=

1. Short answer type questions—Answer all 9 questions(9x 1 =9 weightage)

13 1f f(X) = 2x— 4 and xo =5, E =0.2and L =6, find 8>0,suchthat0<  —x,

impliesif (x)- <¢€.

<
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14. For what values of a is f Xml <3 continuous at x =37
2ax x__ >3 '
15, Find the value of ¢ that satisfies the mean value theorem for the function

f () =x?+2x-1 on[0,1].

16. If x moves from Ieft to right through the point c= 2 jsthe graph of 1 (x) = x* —3x + 2
rising or falling? Justify your answer.

17. Use Sandwich theorem to find the asymptotesof y — o,
X

18. Find the inflection point of the curve f (x) = x® —3x + 3.

19 Consider the function f (x) = x*—10n [0.2]. Partition the interval into four
4

subintervals of equal length. Find the Riemann sum 1 f(Ck Ac, where ¢ isthe left
end point. -

20.  State the mean value theorem for definitei ntegrals.

21. Find the area between the curvesy = sec x and y = sin x from O to
4

[11. Short essay or paragraph qu&ctions_AnSWer any 5 questionsfrom 7 (5X 2 = 19
weightage)
22. Draw the graph of the function

3=xxX<2
2,X=2

—-x>2
2

f(x) =

Find the limits or explain why they do not exist?
a)lim__, + f (x) b) lim,, - f ()

¢) Doeslim,_,, f (X) exist? If sowhat isit?If not. why?
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23. If afunction isdifferentiable at x = c, provethat it iscontinuousat X =C. Isthe
conversetrue? Justify your answer.

24. If b, ¢, d are constants, for what value of b will thecurvey = x® + bx +cx+d hasa
point of inflection at x =1.

25. Find theaveragevalueof f (X) = 3x’ -3 on [0,1] . At what pointsin theinterval does
thisfunction assumeits average value?

26. Find the area of theregion between thecurvey =4-x%, 0 and the x-axis.

27. Theregion between the curvey = , 0<x<2, and thex-axisisrevolved about the
x-axis. Find the volume of the solid generated.
28. Applying L’Hospital’s rulefind lim,_,,
V. Essay questions— Answer 2 questionsfrom 3 (2 x 4 = 8 weightage)

29. Sketch thegraph of y =sin (1/x) and show that y = sin (1/x) hasno limit as x appr oaches
zero from either side.

Or

If f and g are continuous functions, then prove that
a) f + giscontinuous b) fg is continuous

30. Plot the graph and find the derivative at each critical point and determine the local
extreme values.

_f—x —2x+4,x 1
\% —x?4+6x—4,x>1

31l. Usedefiniteintegral to estimate the sum of the square roots of thefirst n
positiveintegers, f + +oe+Un.
Or

3
Find thelength of thecurvey = xA from x=0 to x=4.
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