(Pages:6) .~ % N- 23987
L i Y
Hami S it 2
First Semester B.Sc. Degree Examination, June 2022
First Degree Programme under CBCSS
Mathematics

Complementary Course | for Physics

MM 1131.1 : Mathematics | — CALCULUS WITH APPLICATIONS
IN PHYSICS — |

{2020 Admission)
Time : 3 Hours Max. Marks : 80

FART — |
Answer all questions. Each guestion carries 1 mark,

1. Find the derivative of f{x)= x"sinx.

2 State Mean value theoram,

3. I a function f(x) has a minimum x =a, then the second derivative f'{x) at

X=3ai% —

4. The mean value m of a funcbon between two limits a and b is defined by

5. ftanxm =




10.

Find the sum ¥ + 27 « _+100°.
Define conditional convergence of an infinite senes.

Give a necessary condition for the convergence of a series of posilive terms
Lu,

Lel v=i+2j+3k. Find 3v,

Define the vactor product of two vectors a and b.

(10 x 1 = 10 Marks)

PART — N

Answar any elght questions, Each question camies 2 marks.

11.

12.

13

14.

15,

16.

Find the darivative with respective to x of F(x) = x2(x® + 4).

Eind the darivative with respect to x of f (1) = 2at, where x = at” .

3

Using logarithmic differentiation find the derivalive with respectto x of y =a".

Eind the stationary paints of the function x* +4x* - 2,

=

Evaluate the integral | x’e " dx.

Find the length of the curve y =x" - from x =010 x =5.
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17

18

18

0

21.

23,

24

23.

26,

Evaluate the integral [inxdx .

Find the mean value of the funclion f(x)= x? between the limits x =2 and
¥=d .

Sum the infegers batween 1 and 1000 inclusiva.

-~ |
Daterming whether the senes Eﬂ CONVErges.

L

Check the convergence of the senes > n.
=1

W
Evaluale the sum E

=1 ”{F‘ 1) I

Eind tha scalar tnple product a-(b»=c) of the three veclors 8 =-2i43j+k.
b d4) and ¢ =—i+3f + 2k

Eind the area of the parallelogram whose adjacent sides are given by the veclors
g=3i+j+dk and b=i-j+ k.

Find the direction of the hne of inlersection of the two planes x+3y -z=5 and
2x -2y +4z=13.

Find the vector product of two vectors a=21-3j+k and b=4i-j+ 5k,
(B x 2 = 16 Marks)

3 N - 3887




— —

e e e ——

31

a2.

33,

35.

36

37

38

PART = Il

Find the fourth order derivative of the function f{x})=sinhx.
Viari !
erify Rolla's theorem for the function Fix}=x"+2x-8 xe [*“- 21-

Evaluate the integral [&™ cosbx dx

Evaluate [ 9% _
'E.h'l 1

N
Find the sum PAn N+ 3).
=1

Expand the function sinx as a Maclaurin seres at x=0.

State Leibnitz” theorem and find the qm derivative of y = x 8™,

= nail
Describe alternaling series tast and E{_“.ﬂ'.__
ne1 M

A point F divides a line segment AB in the ratio 4 u. If the position vectors of
the points A and B are a and b, respectively, find the position vector of the
paint P.

Find the angle between the veclors a=7+2j+ 3k and b =27+ 3f + 4k.

Find the volume of the paralielepiped with sides 8=+ E_J‘+3R.!I:r=4f+5}+ Gk
and ¢ = 7i +8/ + 10k . : :

(6 x 4 = 24 Marks)
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FART = |V

Answer any two questons. Each question carnes 15 marks,

39,

40

41

42

{a)

i)

(b)

ia)

{b)

(a)

(b}

For the function f(x)=3x" + 9x* + 2, determine the stationary points and

her naturne,

Determing mnequalities satisfied by In x for suitable values of x.

2 pi :
Find the area of the ellipse 1? s "’ i -5"1—:‘! with semi-axes a and b.

i) a? b

% .
1 . ;

Show thal the value of the integral J‘“ o T 3}':} lies bebwean 0.810 and

il “ X 4 N

0.BA2.

Find the volume of the solid generated by revolving the region bounded by

y = x°, the x-axis and x = 2 about y-axis.
Calculate the length of the curve y =In x from x = W3 to x =415

4

: 2 3
Sum the senas 14 3 - 2—2+ 2—3 ST

Determing the range of values of z for which the complex power series
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43

44,

{a} Find the minimum distance from the point P with coordinates (1, 2. T) to the
e r--a+ lb where @ =4+ j+ k and b =2 - f 4 3k .

{b} The vertices of nangle ABC have position vectors a, b and ¢ relalive lo
soma origin O Find the pasition veclor of the centrold G of the triangia.

Find the radius p of the circle that is the intersection of the plane 1 -r = g and tha
sphere of radius a centred on the point with position vector C.

(2 x 15 = 30 Marks)




a3

(a) Find the minimumn distance from the point P with coordinates (1. 2. 1) to thy
e r=asibwheraa-r fsk and b=21-)+3k.

(b) The vertices of triangle ABC have position vectors &, b and ¢ relatre 1,
some onigin O. Find the position vector of the centroid G of the triangle

Find the radius p of the circle that is the intersection of the plane n-r = p and the
sphere of radius a centred on the point with position vector C.

(2 x 15 = 30 Marks)
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