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| Semester B.Sc. Honours in Mathematics (C.B.C.S.S. — Supplementary/
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BHM 103 : DIFFERENTIAL CALCULUS
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SECTION - A

Answer any 4 questions out of 5 questions. Each question carries 1 mark.
1. State sandwich theorem.

2. Define limit of a function.

3. Find the n'" derivative of e

4. Evaluate lim ey :

x—0 X

5. Find ) as a function if f(x, y) = ysin xy.
'

SECTION -B

Answer any 6 questions out of 9 questions. Each question carries 2 marks.

6. Evaluate |im

XZ+x-2
x—1 X5 —X

7. Find |im 2x+3
x s OX+7

8. At what points do the graph of f(x) = 4x* + 2x — 5 has horizontal tangent lines.

9. Determine the concavity of y = 3 + sinx on [0, 2n].
P.T.O.
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10. If y = sin (ax + b), prove that y,, =a" sin’ %—(ava) l .

T

&
11. Find jtan 2x dx.
0

12. Solve the equation e ¢ = 4 for x.

13. Find L and % e T, L
(}

CX X+ Yy

14. Prove that f(x, y, z) = x2 + y* — 27° satisfies Laplace equation.

SECTION -C

Answer any 8 questions out of 12 questions. Each question carries 4 marks.
15. Show that l'm1 (5x-3) =2,
16. If f has a derivative at x = ¢, prove that f is continuous at x = c.

17. State mean value theorem and verify mean value theorem for f(x) = x* — x% on

18. A particle is moving along a horizontal coordinate line with position function
s(t) = 2t° — 1417 + 22t - 5, t = 0. Find the velocity and acceleration and describe
the motion of the particle.

19. A rectangle is to be inscribed in a semicircle of radius 2. What is the largest
area the rectangle can have, and what are its dimensions ?

20. Find the n"derivative of __ 1.

xZ + a2

OF -1 (x+ 3"

e . X

21. Find W if y
dx

22. Apply L'Hopital's rule to show that lim (1-x)'* =¢ .
x »07
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ie | P #
23. Evalua J(;\,'3+4x2

. T
. im ———=ifit exists.
24. Find (%) +(0,0) )(2 +y2

-~ y 3 - »-2
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SECTION-D

ch gquestion carries 6 marks.

Answer any 2 questions out of 4 questions. Ea

27. Let f(x) =X -4x3

i) Find the critical points of f.

i) ldentify the open intervals on W =
i) Find the local and absolute extreme values Ot 1.

hich f is increasing and decreasing.

= how that (1 = x%)
28. If y = (sin~'x)?, prove that (1 = X3y, = XY, ~ 2 = and hence s
V. =20+ XY, — n?y, = 0.
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the way diseases die out when properly reated assumes 1
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30. Find the greatest and smallest values that the functio
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