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Second Semester B. Sc Degree Examinatlon, May 2020
Career Related F:rst Degree Programme Under CBCSS

- Group 2 (a) Complementary Course Il for Physics and Computer
| - Appllcatlons | -~

MM 1231.6 - MATHEMATICS - I PARTIAL DIFFERENTIATION VECTOR
DIFFERENTIATION COMPLEX NUMBERS AND MULTIPLE INTEGRALS

o | | (2019 Admission) o |
."Ti_rhé.::iHours' o . I o | .'.. Max Marlre 80 -
| | SECTION-|

| .ﬂrll-the_ ﬁrst ten' q.ueetions: _are"oompu.i‘sory_. Theycarry 1 mark Ieé_c_h." '.

1. Find 9 ;y of the function f(x,'y)= xz+y2 +4,_'_

2. '-Determme whether (3x + 2) y dx + x(x +1) dy in exact or not o

3 Def ine gradlent of a scalar fi eld
4. Find the dlvergence of the vector ﬁeld

=2x22 i -yzj + 3 at 1.1, 1).

5 _' 'Flnd lhe Laplacran of the scalar ﬁeld ¢ = x? y 3y
6'-_.' " State de Mowres theorem L

7. Find sinh{ix).
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Wnte the real part of ef

| Wnte the Jaooblan of the co-ordlnate transformatlon x g(u v), y h(u v) o

. . 2"_ . . - o
Evaluate _[ ly dx.
G
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SECTION - n’-' |

SR

',;Answer any eaght from among the questlons 11 to 22 These questlons carry_-" 3
”2 marks each o _ e -~ |

Find the total denvatlve of the functlon f (x y) yexp(x + y)

Usmg °“ai" r_”-'e'ﬂ'_’d g? 9“’9_’"’-' (X Y_) =4+ ‘3y2'_',' x_('t) = _sin t, y‘(t_.} —cost.

State Taylci:"s theorem for-m 'vaﬁablés xandy. )
.,_-_Determme the statlonary pomt of the functlon :

f (X Y) ’_‘ -y? - 2X 2y v4 and descnbe the nature of the functlon at"_ - .'

- those pomts

15,

T
7.
18,

.Prove cud(grad ¢) o

'_Fmd the solutlon of the equatlon z = 1

_' The posﬁlon vector of a particle at tlme tis Cartesuan coordmate is gwen by N

)= 2!2: + (1‘2 4t) j+(3+ —5) k Fmd at time f = -1 the speed of the parhcle.
_and component of velocny inthe darectlon §= : — 3 j + 2k . ' |

Fmd the cur of the vector ﬁeld 3= xyz 7+3x j+ (xz2 y z) i at (1, z-1)

_'Express cos38 and smse in terms ofpowersof cose and SIn0 o
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Fih'd' '- thé Jacoblan d(x y - ) o_f " It_-he transfonnatlon X __f—;.-._rr-'coe v o

| | (Q-VW)

y= usmv z—w- -

_ 31/9--x2 8- x2 o

-_Evaluate | f jdzdydx
.00 . KR

SECTION _w

* Answer any six questrons from among the questlons 23 to 3. These questlons cany. o
| -._4markseach | . o | -

"The temperature of a point (x y) on a unlt circle is glven by. T(x y) = 1+ Xy By o
“using the method of Lagrange multlpllers fi nd the temperature of the hottest )

: - .pomton the clrcle ‘

24,

g Ftnd the total denvatrve of the functlon f(x y) xy + X2 y wrth respect to X

o __ _gwen y inx.

25
-z

Fmd the Taylor expansmrn up o quadratrc terms in x. and y of'-' |
: f(x y)“ sin2x + cos y about the pornt (0 0)

Find the dlrectronai denvatlve of the functlon ¢(x ¥, z) 2xy +2% s the dlrectlon' :
'ofthevectora -r+21+2k atthepornt (1 -1, 3) A -

 For F._ = xf.-f- yi .+'zl? anq'ﬁ-.-:_ r. Show_'that;?f'(r): '-.Ff'(r)'?-..f o

Solve the .hyperbo.lic equatien coshx~§sinhx ~5 = 0.

'Fmd the cloeed from expresston fer the rnveree hyperbohc functlons
y= s“.“.1-1 : N .- . :

0
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= 30. _. .:.

Evaluate the double mtegral I = _U Xy dx dy where R is the tnangular area

_bounded by the lmes X = 0 y 0 and x + y- =1, Also reveree the order of
R mtegratloh and show that same result is obtalned ' S
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34,

35,

@ _
¥ pt:nnt (? 0] a mlnlmum at {_ iz—:i OJ and astatlonary pomt atthe. ongln -

| @
'(b)
(a)_._; 1
®
-"('a)* |

(b)

) Fmd the expressmn for the volume element is sphencal polar coordlnate

SECTION

o -Answer any two questtonq from among the questlons 32 to 35. These questlons carry- -
15 marks each : _ : '

Show that the function f(x y) X exp( x? — y ) h'-as' a maximum at the o

Fmd the statlonary pomt of f(x y,z) = x o~ 2y z2 subject to constralnts__"

.g(xy,z) -y = Oandh(xy,z) y+z—0_.._

| Show that (V¢ x Vw)

V _.0 where ¢ and y are scalar fi elds
Vx(gla) V¢xa +¢an wheredscalarﬁeld L

Drawr the _g-r.aph of cosh x; sec X.

e\ as. 'MOi*fé_s N -_-théof'e'm ot prove  that -

Find the volume lntegral of x%y over the tetrahedral volume bounded by the
planesx—Oy 02-0andx+y+z-1 ' :

Flnd the area of the reglon R enclosed by the parabola y = x2 ‘and the line

:y-.x+2
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