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Q1]a)Ifcosαcosβ= ,sinαsinβ ,provethat:- (3)
x

2

y

2

sec(α-iβ)+sec(α+iβ)=
4x

-x
2
y
2

Solution:-cosαcosβ= andsinαsinβ= ……………….(given)
x

2

y

2

sec(α-iβ)= = = …………………..(1)
1

cos(α-iβ)

1

cosαcosiβ+sinαsiniβ

cosαcoshβ+isinαsinhβ

1
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2
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2

x+iy

similarlyforsec(α+iβ)weget,

sec(α+iβ)= ……………….(2)
2

x-iy

from (1)and(2)

sec(α-iβ)+sec(α+iβ)= + =
2
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2

x-iy
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2
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Q1]b)IfZ=log( + )showthatrt- =0wherer= ,t= s=e
x

e
y
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∂x
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∂y
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Solution:- (3)
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x
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y
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From(1),(2)and(3)weget,

rt=( )×( )= =( ) …………..(4)
e
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From(4)and(5)weget,

rt- =( )-( ) =0.s
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x
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e
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Henceprovedrt- =0s
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Q1]c)Ifx=uv,y= .find . (3)
u+v

u-v

∂(u,v)

∂(x,y)

Solution:- =
∂(u,v)

∂(x,y) |ux uy

vx vy
|

x=uv,y= …………(given)
u+v

u-v

weknowthatJJ’=1 ………………..(1)

theequationcanalsobesolvedbythisfollowingmethod.

= =
∂(x,y)

∂(u,v) |xu xv

yu yv
| |

∂x

∂u

∂x

∂v

∂y

∂u

∂y

∂v
|

= ∂ =v. …………….(2)
∂x

∂u
(uv)

= ∂ =u. …………….(3)
∂x

∂v
(uv)



= ∂ = u-v-u+v/u-v̂2 = ………………..(4)
∂y

∂u (u+vu-v) -(u-v)(u+v)
(u-v)2

-2v
(u-v)2

= ∂ = = …………………(5)
∂y
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(u-v)2

2u
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Fromequation(2),(3),(4),(5)weget,
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From (1)weget,

JJ’=1

J× =1 ………………(letJ’= )
4uv
(u-v)2

4uv
(u-v)2

HenceJ= .
(u-v)2
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∴ =cote
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Q1]d)Ify= xcosxfind (3)2
x
sin

2
yn

Solution:- = = wherea=log22
x

e
xlog2

e
ax

= = = = -
xcosx2sin
2

2

.sinx×2xcosxsin
1

2

sinx.sin2x

2

2sinx.sin2x

2×2

cosx

4

cos3x

4

∴ = -xcosxsin
2 cosx

4

cos3x

4

Y= -
cosxe

ax

4

cos3xe
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4

=¼ -¼yn r
n

1
e
ax
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1
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n

2
e
ax
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2
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n

1
2
1x
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1
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n

2
2
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2
)

= +1 = +r
1

(log2)2 r
2
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= =φ
1
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-1[1

log2] φ
2

tan
-1[3

log2]
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Q1]e)Expressthematrixasthesumofsymmetricandskewsymmetricmatrices.

Solution:- (4)

A= A’=[
1 0 5 3
-2 1 6 1
3 2 7 1
4 -4 2 0

] [
1 -2 3 4
0 1 2 -4
5 6 7 2
3 1 1 0

]

(A+A’)= + =
1

2

1

2[
1 0 5 3
-2 1 6 1
3 2 7 1
4 -4 2 0

] 1

2[
1 -2 3 4
0 1 2 -4
5 6 7 2
3 1 1 0

] [
1 -1 4 7/2

-1 1 4 -3/2

4 4 7 3/2

7/2 -3/2 3/2 0
]

(A-A’)= - =
1

2

1

2[
1 0 5 3
-2 1 6 1
3 2 7 1
4 -4 2 0

] 1

2[
1 -2 3 4
0 1 2 -4
5 6 7 2
3 1 1 0

] [
0 1 1 -1/2

-1 0 2 5/2

-1 -2 0 -1/2

1/2 -5/2 1/2 0
]

LetP= (A+A’)=
1

2 [
1 -1 4 7/2

-1 1 4 -3/2

4 4 7 3/2

7/2 -3/2 3/2 0
]

P’=[
1 -1 4 7/2

-1 1 4 -3/2

4 4 7 3/2

7/2 -3/2 3/2 0
]

HenceP=P’.Pisasymmetricmatrix.

LetQ= (A-A’)=
1

2 [
0 1 1 -1/2

-1 0 2 5/2

-1 -2 0 -1/2

1/2 -5/2 1/2 0
]



Q’=[
0 1 1 -1/2

-1 0 2 5/2

-1 -2 0 -1/2

1/2 -5/2 1/2 0
]

HenceQ=Q’.Qisaskewsymmetricmatrix.
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Q1]f)Evaluate (4)lim
x→0

-e
2x (1+x)2

xlog(1+x)

Solution:- =lim
x→0

1.
-e

2x (1+x)2

.x
xlog(1+x)

x
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x→0

1.
-e

2x (1+x)2

x.x
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1.
-e
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x
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ApplyingL-Hospitalrule

= = =1.lim
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1.
2 -2e
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x→0
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Q2]a)Showthattherootsof =1canbewrittenas1,,,, .henceshowthat(1x
5

α
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α
2
α
3
α
4

-)(1-)(1-)(1- )=5. (6)α
1

α
2

α
3

α
4

Solution:- =1=cos0+isin0x
5

∴ =cos(2kπ)+isin(2kπ)x
5

∴ = =cos +isinx
1 ( +isincos(2kπ) (2kπ))

1

5 2kπ

5

2kπ

5

Puttingk=0,1,2,3,4wegetthefiverootsas

=cos0+isin0=1, =cos +isin , =cos +isin ,x
0

x
1

2π

5

2π

5
x
2

4π

5

4π

5

=cos +isin , =cos +isin .x
3

6π

5

6π

5
x
4

8π

5

8π

5



Putting =cos +isin =αweseethat = , = , =x
1

2π

5
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5
x
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α
2

x
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α
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x
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α
4

∴therootsare1,α, , , andhenceα
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4
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5
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α
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Puttingx=1,weget

(1-α)(1-)(1-)(1-)=5α
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α
3

α
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Q2]b)Reducethefollowingmatrixtoitsnormalformandhencefinditsrank.

Solution:- (6)

A=[
3 -2 0 1
0 2 2 7
1 -2 -3 2
0 1 2 1

]
2 - - - -R

3
R
1

R
1
R
3

R
1
R
2

R
2
R
4

=> => =>[
1 2 6 -3
0 2 2 7
1 -2 -3 2
0 1 2 1

] [
1 2 6 -3
0 2 2 7
0 4 9 -5
0 1 2 1

] [
1 0 4 -10
0 2 2 7
0 4 9 -5
0 1 2 1

] [
1 0 4 -10
0 1 0 6
0 4 9 -5
0 1 2 1

]
- 4 - +2 /(-9)R

2
R
4

R
2
R
3

R
1

R
4

R
3

=> => => =>[
1 0 4 -10
0 1 0 6
0 4 9 -5
0 0 -2 5

] [
1 0 4 -10
0 1 0 6
0 0 -9 29
0 0 -2 5

] [
1 0 0 0
0 1 0 6
0 0 -9 29
0 0 -2 5

] [
1 0 0 0
0 1 0 6
0 0 1 -29/9

0 0 -2 5
]

2 + 6 - 29/9 + /(-13/9)R
3

R
4

C
2
C
4

C
3

C
4

R
4

=> => =>[
1 0 0 0
0 1 0 6
0 0 1 -29/9

0 0 0 -13/9
] [

1 0 0 0
0 1 0 0
0 0 1 -29/9

0 0 0 -13/9
] [

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 -13/9

] [
1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

]



Hencethegivenmatrixisconvertedtoitsnormalform
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Q2]c)SolvethefollowingequationbyGauss-Seidelmethoduptofouriterations

4x-2y-z=40,x-6y+2y=-28,x-2y+12z=-86. (8)

Solution:-wefirstwritetheequationas

x=¼ ……………………….(1)[40+2y+z]

y= ……………………..(2)
1

6
[28+x+2z]

z= ………………………(3)
1

12
[-86-x+2y]

(i) FIRSTITERATION:-

westartwiththeapproximationy=0,z=0andthenwegetfrom(1),

∴ = ¼ =10x
1

(40)

Weusethisapproximationtofindyi.e.putx=0,z=0in(2)

∴ = =6.3333y
1

1

6
[28+10+2(0)]

Weusethesevaluesof and tofind i.e.weputx=4,y=6.3333in(3),x
1

y
1

z
1

∴ = =-6.944z
1

1

12
[-86-10+2(6.3333)]

(ii) SECONDITERATION:-

Weuselatestvaluesofyandztofindxi.e.weputy=6.3333,z=-6.9444in(1)

∴ = ¼ =11.4306x
2

[40+2 -6.9444(6.3333) ]

Weusethisapproximationtofindyi.e.putx=11.4306,z=-6.9444in(2)

∴ = =4.2569y
2

1

6
[28+11.4306+2(-6.9444)]

i.e.weputx=11.4306,y=4.2569in(3),

∴ = =-7.4097z
1

1

12
[-86-11.4306+2(4.2569)]

(iii) THIRDITERATION:-

Weuselatestvaluesofyandztofindxi.e.weputy=4.2569,z=-7.40974in(1)

∴ = ¼ =10.2760x
2

[40+2 -7.4097(4.2569) ]



Weusethisapproximationtofindyi.e.putx=10.2760,z=-7.4097in(2)

∴ = =3.9094y
2

1

6
[28+10.2760+2(-7.4097)]

i.e.weputx=10.2760,y=3.9094in(3),

∴ = =-7.3714.z
1

1

12
[-86-10.2760+2(3.9094)]

(iv) FOURTHITERATION:-

Weuselatestvaluesofyandztofindxi.e.weputy=3.9094,z=-7.3714in(1)

∴ = ¼ =10.1118x
2

[40+2 -7.3714(3.9094) ]

Weusethisapproximationtofindyi.e.putx=10.1118,z=-7.3714in(2)

∴ = =3.8948y
2

1

6
[28+10.1118+2(-7.3714)]

i.e.weputx=10.1118,y=3.8448in(3),

∴ = =-7.3602.z
1

1

12
[-86-10.1118+2(3.8948)]

Hence,uptotwoplacesofdecimals

x=10.11,y=3.89,z=-7.36.
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Q3]a)Investigateforwhatvaluesofμandλtheequationsx+y+z=6,x+2y+3z=

10,x+2y+λz=μhas

1)Nosolution

2)Auniquesolution

3)Infinitenumberofsolutions. (6)

Solution:-wehave =[1 1 1
1 2 3
1 2 λ

][xy
z
] [610

μ
]

By - , -R
2
R
1

R
3
R
2

=[1 1 1
0 1 2
0 0 λ-3

][xy
z
] [6

4
μ-10

]
i) Thesystemhasuniquesolutionifthecoefficientmatrixisnon-singular(ortherankA,r=

thenumberofunknowns,n=3).



Thisrequiresλ-3notequalto0,

Henceλisnotequalto3.

Hencethesystemhasuniquesolution.

ii) Ifλ=3thecoefficientmatrixandtheaugmentedmatrixbecomes

and[1 1 1
0 1 2
0 0 0

] [1 1 1
0 1 2
0 0 0

6
4

μ-10
]

TherankofA=2therankof[A,B]willbealso2ifμ=10.

Thusifλ=33andμ=10thesystemisconsistent.ButtherankofA(=2)islessthan

thenumberofunknowns(=3).Hencetheequationwillpossesinfinitesolutions.

iii) Ifλ=3andμ≠10,therankofA=2,andtherankof[A,B]=3.Theyarenotequaland

theequationswillbeinconsistentandwillnotpossesanysolution.
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Q3]b)Ifu= + + wherex= ,y= sint,z= costx
2

y
2

z
2

e
t

e
t

e
t

Provethat =4 . (6)
du

dt
e
2t

Solution:-

= . + . + .
du

dt

∂u

∂x

dx

dt

∂u

∂y

dy

dt

∂u

∂z

dz

dt

=2x, =2y, =2z
∂u

∂x

∂u

∂y

∂u

∂z

= , = , =
dx

dt
e
t dy

dt
e
t(sint+cost)

dz

dt
e
t(-sint+cost)

= . + . + .
du

dt

∂u

∂x

dx

dt

∂u

∂y

dy

dt

∂u

∂z

dz

dt

=2x()+2y( )+2z( )e
t

e
t(sint+cost) e

t(-sint+cost)

=2x(x)+2y(y+z)+2z(z-y)

=2 +2 +2 +2xy-2xyx
2

y
2

z
2

=2 +2 +2x
2

y
2

z
2

=2( + + )x
2

y
2

z
2

=2u ………………………………………(1)

u= + + = + +x
2

y
2

z
2 〖(e〗t)2 (sinte

t )2 (coste
t )2



= +e
2t

e
2t( +tsin

2
tcos

2 )

= + =2e
2t

e
2t

e
2t

Substitutingvalueofuinequation(1)

=2u=2(2 )=4
du

dt
e
2t

e
2t

Henceproved

=4 .
Du

dt
e
2t
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Q3]c)i)Showthatsin(-1)= + – +………… (4)e
x

x
1 x

2

2

5x
4

24

Solution:-Wehavesin(-1)=sin(1+x+ + + ……………..-1)e
x x

2

2

x
3

6

x
4

24

∴ sin(-1)=sin(x+ + + …………)e
x x

2

2

x
3

6

x
4

24

Butsinθ=θ– + -…..
θ
3

3!

θ
5

5!

∴sin(-1)=x+ + + +…….– +……..e
x x

2

2

x
3

6

x
4

24

1

6(x+ +……..
x
2

2 )
3

=x+ + + +…….– – +…….
x
2

2

x
3

6

x
4

24

x
3

6

x
4

4

=x+ - +……….
x
2

2

5x
4

24

---------------------------------------------------------------------------------------------------

Q3]c)ii)Expand2 +7 +x-6inpowersof(x-2) (4)x
3

x
2

Solution:-Letf(x)=2 +7 +x-6anda=2x
3

x
2

∴f’(x)=6 +14x+1, f’’(x)=12x+14, f’’’(x)=12x
2

∴f(2)=45,f’(2)=53,f’’(2)=38, f’’’(2)=12.

Now,f(x)=f(a)+f(x-a)f’(a)+ f’’(a)+……………………
(x-a)2

2!



∴f(x)=f(2)+(x-2)f’(2)+ f’’(2)+………………..
(x-2)2

2!

2 +7 +x-6=45+(x-2).53+ +x
3

x
2 (x-2)2.19 (x-2)3.2
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Q4]a)Ifx=u+v+w,y=uv+vw+uw,z=uvwandφisafunctionofx,yandz.

Provethat x +2y +3z = u +v +w (6)
∂φ

∂x

∂φ

∂y

∂φ

∂z

∂φ

∂u

∂φ

∂v

∂φ

∂w

Solution:- φisafunctionofx,yandz andx,y,zarethemselvesfunctionsofu,v,w.

∴ = . + . + . = .1+ + vw
∂φ

∂u

∂φ

∂x

∂x

∂u

∂φ

∂y

∂y

∂u

∂φ

∂z

∂z

∂u

∂φ

∂x

∂φ

∂y
(v+w)

∂φ

∂z

And = . + . + .
∂φ

∂v

∂φ

∂x

∂x

∂v

∂φ

∂y

∂y

∂v

∂φ

∂z

∂z

∂v

= .1+ + .uw
∂φ

∂x

∂φ

∂y
(u+w)

∂φ

∂z

And = . + . + .
∂φ

∂w

∂φ

∂x

∂x

∂w

∂φ

∂y

∂y

∂w

∂φ

∂z

∂z

∂w

= .1+ + .uv
∂φ

∂x

∂φ

∂y
(v+u)

∂φ

∂z

Multiplying(1)byu,(2)byv,(3)bywandadd

∴u +v +w =(u+v+w) +[(uv+uw)+(vu+vw)+(wv+wu)] +3uvw
∂φ

∂u

∂φ

∂v

∂φ

∂w

∂φ

∂x

∂φ

∂y

∂φ

∂z

=(u+v+w) +[2(uv+vw+uw)] +3uvw
∂φ

∂x

∂φ

∂y

∂φ

∂z

= x +2y +3z
∂φ

∂x

∂φ

∂y

∂φ

∂z

∴ x +2y +3z = u +v +w
∂φ

∂x

∂φ

∂y

∂φ

∂z

∂φ

∂u

∂φ

∂v

∂φ

∂w
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Q4]b)Iftan(θ+iφ)=tanα+isecα

Provethat1) =cot 2)2θ=nπ+ +α. (6)e
2φ α

2

π

2

Solution:-tan(θ+iφ)=tanα+isecα ∴tan(θ-iφ)=tanα-isecα



∴tan2θ=tan[(θ+iφiφ+(θ-iφ)] =
+tan(θ+iφ)tan(θ-iφ)

1-tan(θ+iφ)tan(θ-iφ)

= = = -cotα=tan( +α)
+tan(θ+isecα)tan(θ-isecα)

1-tan(θ+isecα)tan(θ-isecα)
2tanα

1-( α+ αtan
2

sec
2 )

2tanα

-2 αtan
2

π

2

∴2θ=nπ+ +α.(generalvalue).
π

2

Againtan(2iφ)=tan[(θ+iφ)-(θ-iφ)]

=
-tan(θ+isecα)tan(θ-isecα)

1+tan(θ+isecα)tan(θ-isecα)

∴itanh2φ = =icosα ∴ tanh2φ=cosα
2isecα

2 αsec
2

∴2φ =tanĥ(-1)(cosα)(cosαlog = log ogcot
1

2 [1+cosα1-cosα] 1

2 [2cos
2(α2)

2sin
2(α2)] α

2

---------------------------------------------------------------------------------------------------

Q4]c)Findtherootsoftheequation + -7 -x+5=0whichliesbetween2x
4

x
3

x
2

and2.1correctto3placesofdecimalsusingRegulaFalsimethod.

Solution:- (8)

Giventhata=2andb=2.1.

f(2)= + -7 -2+5 = -1.(2)4 (2)3 (2)2

f(2.1)= + -7 - +5 = 0.739100.(2.1)4 (2.1)3 (2.1)2 (2.1)

= = (2×0.73910—1))×(2.1)0.739100—10.739100—1.05750.……………(1)x
1

af -bf(b) (a)

f -f(b)(a)

f( = + -7 -2.05750+5(x
1
) (2.05750)4 (2.05750)3 (2.05750)2

= -0.05973.

= = (2×(-0.05973)—1))×(2.05750)0.05973—1.05750)0.05973—12x
2

af - f(x
1
)x

1
(a)

f -f(x
1
)(a)

……………(2)

f( = + -7 -2.061152+5(x
2
) (2.061152)4 (2.061152)3 (2.061152)2

= 0.005326.

= =(2×(0.005326)—1))×(2.061152)0.005326—1.061152)0.005326—1.x
3

af - f(x
2
)x

2
(a)

f -f(x
2
)(a)



………………(3)

f( = + -7 -2.06082+5(x3) (2.06082)4 (2.06082)3 (2.06082)2

=-0.000582.

= =(2×(-0.000582)—1))×(2.06082)0.000582—12.06082)0.000582—1x
4

af - f(x3)x3(a)
f -f(x3)(a)

………………(4)

Hencefrom(4)and(3)iterationwegetthatvalueofxiscoinciding.

Thereforethefinalvalueofxis2.0608.

---------------------------------------------------------------------------------------------------

Q5]a)Ify=(x+√ -1 ,Provethatx
2

)
m

( -1) +(2n+1) +( - ) =0 (6)x
2

y
n+2

xy
n+1

n
2
m

2
yn

Solution:-

y=(x+√ -1x
2

)
m

taking+signbeforetheradical

∴ =m[(x+√ -1 ].[1+ ]y
1

x
2

)
m-1 x

√ -1x
2

=m(x+√ -1 ). =x
2

)
m x

√ -1x
2

my

√ -1x
2

√ -1. =myx
2

y
1

Differentiatingagainw.r.tx,

√ -1. + =mx
2

y
2

x

√ -1x
2 y

1
y
1

( -1) +x =m√ -1. =m.my=mx
2

y
2

y
1

x
2

y
1

y
2

( -1) +x -m =0x
2

y
2

y
1

y
2

Henceafterapplyinglebnitz’stheoremweget,

( -1) +(2n+1) +( - ) =0x
2

y
n+2

xy
n+1

n
2
m

2
yn

---------------------------------------------------------------------------------------------------

Q5]b)Usingtheencodingmatrix encodeanddecodethemessage[1 1
0 1]



I*LOVE*MUMBAI.

Solution:-

A B C D E F G H IJK L M N O P Q R S T U V W X

1 2 3 4 5 6 7 8 910111213141516171819202122 2324

* Y. Z

27. 25. 26

I * L O V E * M U M BA I*

9 27 12 1522 5 27 13211321927

Encodingthemessageincludesthefollowingprocess.

[1 1
0 1][

9 12 2227 12 2 9
27 15 5 13 13 1 27]

=[9+27 12+15 22+5 27+13 12+13 2+1 9+27
27 15 5 13 13 1 27]

=[36 27 27 40 25 3 36
27 15 5 13 13 1 27]

Hencetheencodedmessagewegetas,

36,27,27,15,27,5,40,13,25,13,3,1,36,27.

Nowtheprocessofdecodingisasfollows.

Inverseof is[1 1
0 1] [1 -1

0 1]

[1 -1
0 1][

36 27 27 40 25 3 36
27 15 5 13 13 1 27]

= [36-27 27-15 27-5 40-13 25-13 3-1 36-27
27 15 5 13 13 1 27]

= [9 12 2227 12 2 9
27 15 5 13 13 1 27]

Hencetheoriginalmessageisobtainedagainafterencodinganddecoding.

---------------------------------------------------------------------------------------------------



Q5]c)i)Consideringonlyprincipalvaluesseparateintorealandimaginaryparts

. (4)i
log(i+1)

Solution:-letZ= ∴logZ=log(1+i).logii
log(i+1)

Butlog(i+1)=log +i =log +i and logi=i.2 1tan
-1

2
π

4

π

2

∴logZ=(log +i ).i. = [log2+iπ)/2 = +ilog2= =2
π

4

π

2

1

2

π

4

-π
2

8

π

4
e
- +iθ
π
2

8 e
- .iθ
π
2

8

whereθ= log2 = [cosθ+isinθisinθ
π

4
e
-
π
2

8

∴RealpartofZ = cosθ= cos ∴narypartofZ= sine
-
π
2

8 e
-
π
2

8 (log2
π

4 ) e
-
π
2

8 (log2
π

4 )
---------------------------------------------------------------------------------------------------

Q5]c)ii)Showthatilog( )=π–2 (4)
x-i

x+i
xtan

-1

Solution:-wehavelog(x+i)=½log(+1)+ix
2

tan
-11

x

and log(x-i)=½log(+1)–ix
2

tan
-11

x

log( )=log(x-i)-log(x+i)
x-i

x+i

=-2i =-2i( – )tan
-11

x

π

2
xtan

-1

∴ log( )=-i(π-2 )
x-i

x+i
xtan

-1

∴ilog( )=(π-2 ).x-i

x+i
xtan

-1

---------------------------------------------------------------------------------------------------

Q6]a)UsingDeMoivre’stheoremprovethat

θ- θ= (6)cos
6

sin
6 1

16
(cos6θ+15cos2θ)

Solution:-Letasabovex=cosθ+isinθ,then =cosθ-isinθ
1

x



=(x+(2cosθ)6 1

x
)
6

= +6 .+15 . +20 . +15 . +6 . +x
6

x
51

x
x
41

x
2 x

31

x
3 x

21

x
4 x

11

x
5

1

x
6

= +6 +15 +20+15 +6 + …………………….(1)x
6

x
5

x
2 1

x
2

1

x
4

1

x
6

=(x–(2isinθ)6 1

x
)
6

= –6 +15 -20+15 –6 + ……………………..(2)x
6

x
5

x
2 1

x
2

1

x
4

1

x
6

= +6 –15 +20–15 +6 -(2sinθ)6 x
6

x
5

x
2 1

x
2

1

x
4

1

x
6

Subtracting(2)from(1),

( θ- θ)=[ +6 +15 +20+15 +6 + ]–2
6
cos

6
sin

6
x
6

x
5

x
2 1

x
2

1

x
4

1

x
6

[- +6 –15 +20–15 +6 - ]x
6

x
5

x
2 1

x
2

1

x
4

1

x
6

=2( + )+15( + )x
6 1

x
6 x

2 1

x
2

=2cos6θ+15cos2θ………………….[( + )=cos6θ]x
6 1

x
6

∴ ( θ- θ)=2cos6θ+15cos2θ.2
6
cos

6
sin

6

θ- θ=cos
6

sin
6 1

16
(cos6θ+15cos2θ)

---------------------------------------------------------------------------------------------------

Q6]b)Ifu= ( ,Provethatsin
-1 +x

1

3 y
1

3

-x
1

2 y
1

2

)
1/2

+2xy + = ( u +13) (6)x
2 u∂

2

∂x
2

u∂
2

∂x∂y
y
2 u∂

2

∂y
2

tanu

144
tan

2

Solution:-

Z=sinu=√( )=f(u)=F(X,Y)say.
+x

1

3 y
1

3

-x
1

2 y
1

2



PuttingX=xt,Y=yt

F(X,Y)=√( )=√( ) =√ ( )= f(x,y)
+x

1

3 y
1

3

-x
1

2 y
1

2

+(xt)
1

3 (yt)
1

3

-(xt)
1

2 (yt)
1

2

t
1/3

t
1/2

+x
1

3 y
1

3

-x
1

2 y
1

2

t
-1/12

ThusZ=f(u)=sinuisahomogenousfunctionofx,yofdegrees1/12

Hence,bytheabovecorollary.

+2xy + = g(u)[g’(u)-1]x
2 u∂

2

∂x
2

u∂
2

∂x∂y
y
2 u∂

2

∂y
2

Where,g(u)=n = . = tanu
f(u)

f'(u)

-1

12

sinu

cosu

-1

12

g’(u)-1= u–1 = u)–1 = u-
-1

12
sec

2 -1

12
(1-tan

2 -1

12
tan

2 13

12

= ( u+13)
-1

12
tan

2

∴g(u)[g’(u)-1] =( tanu)( ( u+13))
-1

12

-1

12
tan

2

+2xy + = ( u +13)x
2 u∂

2

∂x
2

u∂
2

∂x∂y
y
2 u∂

2

∂y
2

tanu

144
tan

2

---------------------------------------------------------------------------------------------------

Q6]c)Findthemaximaandminimaof (8)x
3
y
2(1-x-y)

Solution:-wehavef(x)=x3y2(1-x-y)

Step1:- = [3 - ]=fx y
2
x
2(1-x-y)x

3
y
2(3 -4 -3 yx

2
x
3
x
2)

=(3 -4 -3x
2
y
2
x
3
y
2
x
2
y
3)

=x̂3[2y(1-x-y)y(1-x-y)ŷ2] =fy x
3(2y-2xy-3y2)

=(2y -2 y-3x
3
x
4

x
3
y
2)

∴ = 6 -12 -6fxx y
2
x
1

x
2
y
2

x
1
y
3

∴ = 6 -8 -9fxy y
1
x
2

x
3
y
1

x
2
y
2

∴ = 2 -2 -6fyy x
3

x
4

x
3

Step2:-wenowsolvefor =0, =0fy fx

∴3 -4 -3 =0 i.e. =0y
2
x
2

x
3
y
2

x
2
y
3

y
2
x
2(3-4x-3y)

And2 -2 -3 =0 i.e. =0y
1
x
3

x
4
y
1

x
3
y
2

y
1
x
3(2-2x-3y)



∴x=0,y=0and =0,2-2x-3y3y0(3-4x-3y)

Subtractingweget1-2x=0

∴x=½ ∴3y=3-4(1/2)=1 ∴y=
1

3

∴ (0,0)and(1/2,1/3)arestationarypoints.

Step3:-atx=0,y=0,r=0,s=0,t=0 ∴rt- =0s
2

Atx=½,y=1/3

r= =6(1/2)(1/9)-12(1/4)(1/9)-6(1/2)(1/27)/9)-12(1/4)(1/9)-6(1/2)(1/27)- -fxx
1

3

1

3

1

9

=-
1

9

s= =6(1/4)(1/3)-8(1/8)(1/3)-9(1/4)(1/9)3)-8(1/8)(1/3)-9(1/4)(1/9) =½- -¼fxy
1

3

=-
1

12

t= =2(1/8)-2(1/16)-6(1/8)(1/3)(1/16)-6(1/8)(1/3) =¼- -¼ =-fxy
1

8

1

8

∴rt- =(-1/9)(-1/8)-(1/12)(1/12)9)(-1/8)-(1/12)(1/12) = - = >0s
2 1

72

1

144

1

144

Andr=-1/9<0 ∴f(x,y)isamaxima

Maximumvalue= . =
1

8

1

9(1--
1

2

1

3) 1

432

---------------------------------------------------------------------------------------------------


