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First Semester B.Sc. Degree Examihation, August 2021

First Degree Programme Under CBCSS

, Mathematics
' Gore Course

MM1141 : METHODS OF MATHEMATICS

(2018 - 2019 Admission)

Time : 3 Hours Max. Marks : 80

SECTION - I

(All the questions are mmpulsory. Each question canies 1 mark).

l. Suppose that x and y are differentiable functions of t and are related by the

eouation v=x3. Find 4 attime.t= 1it x=2 and9=+.rttir" t=r.dt dt

2. ' Find the local linear approximation of f(x)= Ji qf ;o = 1.

3. Define relative error in measurement.

4. Give the differential formula for Product'rule of differentiation.

5. Define multiple roots of a polynomial.

6. Suppose that a particle moves with velocity v(t)=coszt along a coordinate line.

Assuming that. the particle has coordinates s = 4 at time t = 0, find its position

function.

P'T'O'



7. What is the volume of a solid bounded by x = a and x=b having a cross
sectional area, 4 (x).

8. Give the fomula for length of a y=f(x) curve over [a,O].

9. Give the formula for work done by a variable force F in moving and object over
[r, o]

to. evatuate J.4.' ix'
(10x 1= 10 Marks) 

i

sEcTtoN - [

(Answer any eight questions. Each question canies 2 marks)

1 1. Assume that oil spilled from a ruptured tanker spreads in a circular pattem whose
radius increases al a constant rate of 2 fus. How fast is the area of the spill
increasing when the radius of the spill is 60 ft?

12. Find the intervals on which t(x)= 72 -47a *3 is increasing and the intervals on
which it is decreasing.

'13. Define concavity of a function.

14. State a sufficient condition for f to be concave up or mncave down.

15. State the extreme value theorem for (x).

16. State Rolle's fheorem for f(x).

17. Find the area of the region enclosed by x=y2 and y =x-Z integrating with
respect to y.

18. State the formula for volume by cylindrical shell about the y axis.
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19. A spring exerts a force of 5 N when stretched I m beyond its natural length. How
much work is required to stretch the spring 1.8 m beyond its natural length?

20. State the theorem of Pappus.

21. Define hyperbolic sine and cosine functions.

22. Evdtuale i dx

11- x

(8x2=16Marks)

sEcTtoN -
(Answer any six questions. Each question caries 4 marks).

ate tim,--ifr.
"'n[tJ

52
24. Define critical points and find all critical points of f(x)= sxi - t sxi.

25. Find the relative extrema of f(x) = 31s - 5rr.

26. Find the absolute maximum and minimum values of the function
f(x)=2yt -'15*z *t6x on the intervat ft,S] and detemine where these values
occur.

27. A liquid form of antibiotic manufactured by a pharmaceutical tirm is sold in bulk at
a price of $200 per unit. lf the total production cost (in dollars) for x units is
C(x) 5,00,000 t 8Ox + O.OO3 I and if the production capacity of the firm is at
most 30,000 units in a specifled time, how many units of antibiotic must be
manufactured and sold in that time to maximize the profit?'

28. A coin is released from rest near the Top of a building at d point that is 1^250 ft
above the ground. Assuming that the free.fall.model applies and g = 32 fUsr, how
long do€s it take for the coil to hit the ground?
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23. Evalu



29. Find the area of the region that is enclosed between th6 curves y = x2 and
y=x+6.

30. Find the area of the surface that is generated by revolving the portion of the
curve y = x3between x = 0 and x = 1 aboutthe x -axis.

31. Evaluare J(r - x)e"ax.
0

(6x4=24Marks)

SECTION - IV

(Answer any two questions. Each question canie; 15 marks).

32. (a) Find the intervals in.which t(x)= 2az -3rz *, increasing, decreasing.
concave up and concave down. Also find the point of inflection of f.

(b) Find the absolute external, if ani, of the tunction f(x)= s("-3'") on the
interval (0, +co ).

33. (a) A garden is to be laid out in a rectangular area and protected by. a chicken
wire fence. What is the largegt possible area of the garden if only 100
running f@t of chicken wire is available for the fence?

(b) Prove the identity cos-1 x + sin t x = L,-1< x <1-

34. (a) . Derive the formula for lhe circurnference of a circle of radius /, using
improper integrals.

(b) Find the centroid of the semicircular region in the upper half plane with
radius a.

35. (a) Evaluate the derivatives of inverse hyperbolic sine and cosine functions.

(b) Show that j{*nr"rg"" fo, p > 1 and diverges lot p < 1.' 
'o x"

. (2 x 15 = 30 Marks)
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