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SCHEME OF VALUATION
Q No Question
1(a)

1 /y 22U | oty
IfU = log(x? + y?) + tan-1 (;) then show that 2 + = 0
ou _ 2x-y

ox x%+y2? > M
ou _ 2y+x
5 - x2+y2 - '9 2M
%u _ (2y*+ay-x?)
R e = I
R pCa ) > M
ayz (x2+y2)2
: v | 9%y _
Therefore o + 37 = 0 > M
Ib) | ru=x+ Y*+Z where x = ¢!, y = ¢ sint and z = ¢! cost then find %
2y, gy U _ 2> M
2z = 2% ay—zy‘az . -
%: e‘,%= t(sint+cost),%:-= e'(cost — sint) > 3M
du_ oudx  dudy duds 5 M
WISE dt  ox dt ' dyadt ' ozadt '

& = ge2t > 2M

dt

(or)
Finding derivative using substitution is also valid

=9p2t. U _ 4 2t
U= 2e%t; m 4e
2(a) | Examine whether following functions are functionally dependent. If so, find the relation

X+ ey -1
between them, where u = T—T);' v=tan"lx + tan y

_1+yE P = 1427 : S
W= G W T ooy
= 1 S
= T e
Aup) _ |Ux ”yl -0 ; S
a(xy) Ue Uy '

~u,v are [unctionally dependent and the relation between them is v = tan—tu

M
M

M




rz(b)

Find the Taylor’s series expansion of e*cosy about x = 1,y==n/4
Given f = e*cosy, f(1,m/4) = e/V2

—

fo= e¥cosy; full/4) =e/V2
fy=—e*siny; f,(1,n/4)= —e/V2 '
for = €%c0sy;  fr(LT/4) =€/V2 o —— Y
foy = _exSiﬂy; fxy(l:ﬂ/‘l‘) = e/‘/i
fyy = —e*cosy s fyy(L,m/4) = —e/V2 —
Taylor’s series expansion of f(x,y) about the point (@, b) ~ ===wrmmmmme-> 2M
A e Ty 1 : my 1 T2
) = — —_ —_— _—— —_— —_— 2 —_— —_— —— | —— -_—— _——
fay = S[tra-n-(y-g)+z@-1 -0 ny-3)-30-3) +--]
s M
3(a) | Find the maximum and minimum values of x3 + 3xy? — 15x% — 15y* + 72x.
Let f(x,y) = x® + 3xy? — 15x% — 15y% + 72x
fo=3x*+3y?—-30x+72, f,=6xy—30y = > 1M
=0 f,=0= y=00rx=5 = > M
The stationary points are (5, 1),(5,—1), (4, 0),(6, 0) ~ =====emwmmmemememen > 1M
r=f,=6x—30, s=fy=6yt=f=6x—-30  -reeemmmee = 1M
At (5, 1), (5,—1) rt — s* = —36 < 0sofattains neither its maximum nor its minimum at these
points and these points are called saddle points.
At@4, 0),r=-6s=0,t=-6 - 2> 1M
rt —s2>0andr <0 so fattains its maximum at (4, 0).
At(6, 0),7=6,5s=0,t =6 B T A .
rt —s2> 0andr > 0 so fattains its minimum at (6, 0).
The maximum value is 112, minimum value is108 n——— . ",
3(b) | A réctangular box open at the top is to have a volume of 32 cubic feet. Find the dimensions
of the box such the material required for its construction is minimum.
Let x, v, z (in ft) be the length, width and height of the rectangular box which is open at the top.
The volume of the box is V = xyz = 32 and the surface area is § = xy + 2yz + 2zx. > IM
- The Lagrangean functionis F = § + AV = xy + 2yz + 2zx + Alxyz = 32)  ---eem- 2> 1M
fxzoffy:[)» =0 : .
=y+2z+Ayz=0, x+2z+Axz =0, 2y+2x+xy=0 - > 2M
. (y422) _ (x422) _ 20040 _ SR e e
.yz_xz—xy—/l _ 2> M
=Sx=y=2z 2> M
wx=y=4ftandz=2f T 2> 1M
4(a) | Using Lagrange’s method of multipliers, find the point on the plane ax + by + cz=p at

which the function f(x, y, z) = x*+ y? + z* has a minimum valué and find this minimum value
of f(x, y, 7).

Given f=x?+y?+z?and¢p = ax + by + cz—p=10
The Lagrangean function is F = f + A¢ = x* +y2+z%+A(@x + by + cz—p)=0-1M




[Fx.=0.Fy=0,Fz=0 =2x+al=0,2y+bi=0and2z2%+cl=0 . S oM
a_p_2z= ¢
i . > M
— . ap N P —__¢&p
. a*tbiret 'Y = aZ4hiyper’ T 02.|.bz+zcz ------------ > 2M
; P
The minimum value of the function is v —— S IM
4 (b) | Find the extreme values of sinx + siny + sin(x +y)
Let f(x,y) = sinx + siny + sin (x + y)
fe = cosx +cos (x +y), f, = cosy + cos (x + y) Se—— T V'
=0 f,=0= x=y e — ) V)
The stationary points are (i - g) ,(£m, +m) S S | V'
7= fyx = —sinx —sin(x +y), s = foy = —sin(x + y),t = fyy = —siny — sin x+y)
s wm— 2 V|
At (Em, +m), rt — s? = 0. It needs further investigation
At G g) rt—s% = E >0andr <0 sofattains its maximum at G,g) .......... > 1M
Al (—3’5, —1{5) rt—s%=- > Oandr-> 0 so fattains its minimum at (—g,— g) -— 1M
The maximum and the minimum values are 2= 3‘/_ %5
5(2) | Evaluate fnl f;z fol_xxdzdxdy.
1.1 (1- 11 2
hila2ly *xdzdxdy = Jo px @5 dxdy e S IM
=f1fy12x(1—x)dxdy ------------ > M
1
= (-} dy 0 > M
= ( )y y
=& 5(1—y4)—;(1—y6)dy ------------ >2M
4
=3 e - 2M
5(b) Change the order of integration and evaluate f: fﬁﬁ xy dydx
T
Over the given region x varies from yTz to Zﬁ
y varies from 0 to 4 ------- 2> 2M+1M
(Including diagram)
2\ \
Iy fz,4xydydx—f v 5 ]y_ dy
_fy[4y—— dy e >2M
ok — >2M
6(a) | Evaluate fow f[;’o e~y dxdyby changing into polar co-ordinates
Put x = rcos,y = r sinf therefore x% + y? = r? and]( ) T
Soreplace dxdy by rdrd8¢ e S M
Over the given region R : r varies from 0 to co
------------ 2> 2M

. T
0 varies from 0 to N




fow f(:o e~ O+y®) dxdy = fOE f: Pt ot 7 - D —— S 1M
o

= . e— > 2M

6(b) | Find the area of the region bounded by the parabolas y? =4ax and x* =4ay.

Areabounded in the xy- plane is ff, dxdy - S IM

2
Over the given region x varies from %:; to 2,/ay
y varies from 0 to 4a -------- 2 M
(Including diagram)
4a 2,dy _ (4a y: ‘
I N N e I >2M
2
_ 16;1 __________ SM

7(a) | Solve (3x%y* + 2xy)dx + (2x*y* —x*)dy = 0

Given equation is (3x2y* + 2xy) dx + (2x°y* - x*) dy = 0

oM _ 2,,3 N _ 2.3 _

ay-12x y3 + 2x, ax—6x y° —2x

% o z—f- so given equation is not exact ~ =mmmeeemmmmeee 2> IM

P YL A L ———

M(ﬂx ay)_ I g),sol.F=e " 2> 2M

Multiplying given equation by LF on both sides weget

2
(3x2y2 + 27") dx + (2x3y - f’;) dy=0 > M
G.Sis fy conse M dx + [ (terms of Ny not containing x) dy.= ¢ --m-=m==m==-- > IM
2

x3y2 + (-ny—) = s —— —2 2M

7(b) | A hot coal (temperature 120°C) is immersed in ice water (temperature 0°C). After 20

seconds the temperature of the coal drops to 80°C. Assume that the ice water is kept at 0°C.
When does the temperature of the coal will reach to 20°C.

Statement: Newtons Law of cooling ~ =e=e—eeemeeseees S31M
6 =0y +ce ™ g = S31M
c=120,ki——213ln(§) - >3M
When 6 = 20c° ln(%)=%ln(§)t ................. S>1M

~t=8838secs . mmemmm——— S1M




8(a) | Solve the differential equation (D3 —3D? + 4D — 2)y = e* + cosx
Yo = c1€* + e*(c, cosx + c5 sinx) where €1, C3, €3 are arbitrary constants — -—-e---- >2M
= ! =hL+]1
Yo = pizapzran—2© D3-3pitap—z COSX = i1t
_ 1 x _ xe* __ xe
h= D3-3D%44D-2°  3DP-6D4d 1 E— 3 |
1 1 .
5= picaprrap_z 0S¥ = -[3sinx+cosx] >2M
GSis y=y,.+ Yp = c1e* + e*(c; cosx + ¢; sinx) + xe* +1—10[3 sinx +cosx] -2 1M
8(b) | Using the method of variation of parameters, solve (D? + 4)y = sec2x
Ye = (€1 €05 2X + ¢ 8in 2x%) = cyu + ¢, g S>2M
Where u = cos 2x; v = sin 2x
=y o]=2 . s> | M
Yp = A cos 2x + B sin 2x
A=—[Rax B= gy > 1M
= cstx B = g ey 2 M
S Yp = C0S2x % szx+— sin2x
Hence the GSisy = y, + Yp = (€1 €08 2x + ¢, sin 2x) + costl'—w:;n +§ sin2x ---> 1M
=l _=bt
ind the Laplace transform o
%@ | Find the Lapl form of ¢
Letf(t) =e™® —ebt
. =Lle®—egbt]=1 _ L _fpsy
~LIf()] =Lle S F(s) 2>2M
JiO) T Dy (L 0, (5
We know that L [ ] fs F(s)ds = [ (S+a S+-b) ds >2M
e ) S — >3M
9(b) Find inverse Laplace transform of F(s) = tan™! (%)

Given F(s) = tan™! G)

dFe) _ 2 S2M
d;l _]SZ+4
—1 [dIFE)] _ =sin2t 2
L [ ds ]_L [sz+4 sin2t . >2M
e i Fi(s
We know that L™*[F(s)] = 71 it [L[d(v—)]] ................. S>IM

1 e ()] = 22 B >1M




10 (a) | Using Laplace Transforms, solve the initial value problem
day dzy ) dy - . . [ _ " _
—S+257— 5, — 2y = 0,giveny(0) = 1,y(0)=y (0)=2
[3¥ () — 52y(0) — 57'(0) — ¥" (0)] + 2[s2Y (s) = sy(0) — y'(0)] — [sY (s) = y(0)] = 2¥(s) = 0
T e > 1M
_ shstS
Y(s) = & - T 2>2M
5 1 1
¥(s) = 3(s-1)  (s+1) * = v T e
Apply ILT on both sides, we get
y)=Set—etze™ >2M
10(b) | Find the Laplace Transform of f(t) = e”*'sin3tcos2t
WKT sin3tcos2t = -;—[sin 5t + sint]
L[sin3tcos2t] = l{L[sin 5t] + L[sint]} = i{L i } S ) R ———— S592M
: 2 I 7 2ls2425 5241
First Shifting Property " 2>2M
—2t : _ }_ 5 s a D e -
L[e~%tsin3tcos2t ] = 2{(S+2)2+25 (s+2)2+1} 2>3M
b
f
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