MUMBAI UNIVERSITY CBCGS SEM | Q.P. Code : 77691

APPLIED MATHS | DEC 2019 PAPER SOLUTIONS

Q1)a) If Sin (9 + i(p) =tana +iseca , then show that cos 20.cosh2¢p =3 . (5M)

Ans : We have Sin(6+ip)=tana +iseca

s.sinacosip+cosdsinip=tana +iseca
s.sinacoshgp+icos@sinhgp=tana+iseca
Equating real and imaginary parts,

tan & =sin dcosh ¢
seca =cosdsinh g

But

sec’a —tan’a =1

:.€0s” @sinh? p—sin® Acoshp =1

(1+ cos Zej(cosh 2¢—1]_[1—cos 20](1+cosh 2(0) _1
2 2 2 2

-.cosh 2¢p—1+ cos 26 cosh 2¢ — cos 260 —1—cosh 2¢ + cos 26 + cos 26 cosh 2¢p = 4
.2c0s20cosh2¢p =6
-.c0s260cosh2¢p =3

: ou . . ou
Q1)b) If u = log(tanx+ tany) , then show that SIN 2X x +sin2y —=2, (5Mm)

Ans : We have
ou 1 )
—=———"——5€C
ox (tanx+tany)

. ou . 2 tanx
S.8IN2X—=2SIN XCOS X ——————SeC“ X =2, ——M8M8M
OX (tan x + tan y) tanx+tany

) ou tan y
L sin2y —=2.———
Similarly, y oy (fanx+tany)

-.sin 2xa—u+sin 2ya—u: ZM—Z

oy  (tanx+tany)
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Similarly , prove that

-.8in 2x6—u+sin Zya—u+sin Zza—u: 2
oy oz

0 5 -3
Q1)c) Express the matrix A={1 1 1 | asthe sum of a symmetric and skew symmetric matrix.
4 5 9
(5Mm)
Ans : We have
0 1 4
A=5 15
319
0 6 1]
JA+A =6 2 6
1 6 18]
0 4 -7
A-AN=|-4 0 -4
7 4 0_

let P=2(A+A) and Q=5(A—A)

But we know that P is symmetric and Q is skew-symmetric and A=P + Q .

0 3 1/2 0 2 -7/2
~A=P+Q=| 3 1 3 |+|-2 0 -2
1/2 3 9 712 2 0

The first matrix is symmetric and the second is skew-symmetric .
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Q1)d) Expand v1+ SiN X in ascending powers of x upto x*terms.

(5M)
Ans : We have
V1+sinx = \/sinz(x/2)+0052(x/2)+23in(x/2)cos(x/2)
:\/[sin(x/2)+cos(x/2)}2 =sin(x/2)+cos(x/2)
x) 1(xY 1(x) 1(x\*
=l = |-=| = | +orernne +1-=| = | +=—| = | —....
2) 6\2 2\ 2 24\ 4
x x° x> x!
=———+....... 1-—+—.......
2 48 8 384
x x> xX* x
=+ —......
2 8 48 384
Q2)a) Find non-singular matrices P and Q such that PAQ is in normal form where,
4 3 1 6
A=12 4 2 2 | AlsofindtherankofA. (6Mm)
12 14 5 16

Ans: We first write

A=Al
1 000
4 3 1 6 1 00
0100
2 4 2 2|=(0 1 0|A
0 010
12 14 5 16 0 01
0 001
R,
-,
I:\)14
1000
1 3 1 6 05 0 O
0100
05 4 2 2|={0 1 0|A
0 010
3 14 5 16 0 01
0 001
R, >R,-2R,R,-3R,
1 000
1 3 1 6 05 0 O
0100
0 3 -2 5|={-2 1 0|A
0010
0 6 -4 -22 0 01
0 001
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Cc, >C,-2C,,C,—4C,

1 -2 3 -4
1 0 0 O 1
01 0 O
0 -3 -2 -5|=|-2 1 0]A
0 0 1 O
0 6 -4 -22 0
0 0 0 1
R, > R,-2R,
1 -2 -3 4
1 0 0 O 1 0 O
0 1 0 O
0 3 -2 5|={-2 1 0|A
0O 0 1
0 0 0 -12 0 -2 1
0O 0 0 1
€, G G
32" 5
1 2/3 3/2 4/5
100 O 1 0 / / /
0 -3 0 0
011 1 |={-2 10
0O 0 22 0
0 0 0 12/5 1 -2 1
0 0 0 -1/5
C3—C2,C4—C3
1 2/3 5/6 -7/24
100 O 1 0 0 / / /
0 -1/3 1/3 0
010 0 |=(-2 1 A
0 0 12 -5/24
0 0 0 12/5 1 -2 1
0 0 0 -1/12
C34
1 2/3 -7/24 5/6
1000 ey O JFO / / /
0 -13 0 1/3
01 00|=-2 1 A
0 0 -5/24 1/2
0010 1 -2 1
0 0 -Y12 ©
Q2)b) If z=f(X,y) and Xx=ucoshv,y=usinhv ,prove that
2 2 2 2
BEEREEEE
OX oy ou u-\ov
Ans : We have,
gzg.%+@.g=@coshv+@sinhv -------- (1)
ou OX ou oy ou ox oy
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0L 01 oXx 0z oy oz 0z

And, —=——+——:—usmhv+—ucoshv
N OX OV 0y ov OX oy
1 @:gsmhv+a—coshv --------- (2)
uov ox oy

Now squaring (1) and (2) and subtracting , we get

2 2
(azj ——2.((32] (82) cosh?v+| — o sinh2v+2[§j a coshv.sinhv—(@) sinh?v— a coshzv—Z(gj a coshv.sinhv
ou) u\ov OX oy OX J\ oy OX oy ox J\ oy

&) -3

Q2)c) Prove that log ( ((:‘+ E)):|I((Z+ E))j (Zn +tan~ az;ibsz .Hence evaluate log [%j .

(6M)

Ans:let a+b=A, a—-b=B.

B+iA B+iA
0g = 2nri+log -
A+iB A+I1B

=2nri+log(B+iA)—log(A+iB)

_2nm+{logx/Bz+A2+|tan } [Iog\/A2+Bz+|tan A} '

=2nzi+i| tan? — A oEny — B
B A

X_
But tan~'x—tan'y= tan‘l( yj
1+xy

|OQ{B+iA}=2nﬂi+itan‘{ (A/B)-(B/A) }

A+iB 1+(A/B)*(B/A)

2 2
=2nri+itan™ A -8B
2AB

But A’ —B?=(a+h)’—(a—b)*=4ab and AB=(a+b)(a—b)=a*-b?
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Iog[BﬂA}:Znﬂthan‘liLbz:i 2n7z+tan‘122Lb2
A+iB 2(a” -b%) (a”-b")

Q3)a) If a and B are the roots of the equation z%sin* @—zsin20+1=0, then prove that

a"+ " =2cosndcosec’d and o' B =cosec™d . (6M)

Ans : Solving the quadratic equationin z,

,_sin 20 +sin® 20— 4sin’ 9 _ 2sin 9 cos 0 £ /4sin’ 9 cos’ 9 —4sin” 0
2sin® @ 2sin® @
. cos@ ++/cos* 6 -1 _ cos 6 ++/—sin’ @
sing sing
_cos@+ising
- sing

= (cos@ xisin#)cosecd

Let a=(cos@+isind)cosecd , [ =(coséd—isind)cosecH

s.a" =(cos@+isind)" cosec" & = (cosn & +isin(n d))cosec” &
B" =(cos@—isinB)" cosec" & = (cosn & —isin(n &) cosec” &
s.a"+ p" =2cosndcosec”

a".B" =(cos@+isin )" cosec" 6.(cos @ —isinH)" cosec" &
= (cos’n @ +sin’n @) cosec”" & = cosec"d

Q3)b) Solve the following equations by Gauss-Siedal Method ;

15x+2y+z = 18, 2x+20y-3z = 19 , 3x-6y+25z = 22 .Take three iterations . (6Mm)

Ans : We first write the equations as

x:%[18—2y—z] ——————————————————— (1)
y=-"[19-2X+3z] - (2)
2=-"—[22-3X+6Yy] - (3)
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(i) First Iteration :We start with the approximation Yy, = 0, Z,= 0 and then from (1), we

get
18
=—=12 .
% 15

We use this approximation to find y from (2), i.e we put x=1.2 and z=0 in (2) and get

1 16.6
=—|19-2(1.2)+3(0)|=——=0.83 .

We use these values of x and y to find z from (3) i.e. we put x=1.2, y=0.83 in (3) and get

z :i[22—3(1.2)+6(o.83)] _ 2338 _ ) 9352
25 25

(ii) Second iteration : We use the latest values of y and z in (1) to find x, i.e we put y=0.83
and z=0.9352 in (1) and get

15.4048

X, = %[18— 2(0.83)-0.9352] = =1.0270 .

We now put x=1.027 and z=0.9352 in (2) and get

y, = 2_10[19— 2(1.027) +3(0.9352)] = 227210 _ 6 9876 .
We use these values of x and y to find z from (3)
Z,= 2i5[22 —3(1.0270) + 6(0.9876)] = 28.8446 =0.9938

(iii) Third Iteration : We use the latest values of y and z to find x, i.e. ,we put 0.9876 and
z=0.9938 in (1) and get

Xy = %[18— 2(0.9876) —0.9938] = 151—231 =1.0021 .

We now put x=1.0021 and z=0.9938 in (2) and get

1 19.9772

y, = 2—0[19— 2(1.0021) +3(0.9938)] = =0.9989

We use these values of x and y to find z from (3)

1 249871

Z,= 2—5[22—3(1.0021) +6(0.9989)] = =0.9995

Hence, we get x =1.0021, y =0.9989, z=0.9995 .

MUQuestionPapers.com




Q3)c) Prove that if z is a homogeneous function of two variables x and y of degree n, then

2 2 2 2 2 2
VL — +2xy o2 +y E—n(n —1)z .Hence find the value of X E+2xy 2 +y26—§ at
e oxoy oy ox’ oxoy =~ oy

x=1,y=1when z = x° tanl(x;ry j X' +y" (8Mm)
X+xy ) xX2+y?

Ans : Since zis a homogeneous function of degree ninxandy, by Euler’s Theorem ,

X—+Y—=NZ = e (1)

ox "oy

Differentiating (1) partially w.r.t x,

0’1 oz o’z oz
X—+—.1|+y =Nn—
OX® OX oxoy  oX
2
Xa a _(n _1)_
ox? 8x6y

Differentiating (1) partially w.r.t vy,

0’z o0z 0%z 0z

X +—+y—=n—
oxoy oy "oy oy
0°1 0°1
“L=(n-)=
aayﬂ/ay (n )8y

Multiplying (2) by x and (3) by y and adding , we get,

2 2 2
26 +2Xy 02 yza—_( n-1) xg+y82 =(n-1)nz
ox* oxoy oy’ oy

Further, if u is a homogeneous function of three variables x , y , z of degree n then we can prove that

2 2 2 2 ?
L 0% 26L:+26L:+2Xyau+2Xyau+2Xyau=n(n—1)u
ax ay oz ay ayﬁz 020X
For z=x"tan™ ey X ak
X* 4+ Xy x +y’

Putting X=xt, Y=yt, we get

2 2 4 4
F(x,Y)= X°tan™ X2 A X2+Y2
X2+ XY ) X°+Y
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X144 y4t4

242 242 2
s FXY)=xttan™! x2t2+yt +————=x"ttan™ x2+y tzx +y°
XT° + xtyt X1 +yt X®+ Xy X2 +y?
2 2 4 4
Now, let Xetetan_l(xz-i-y j=u , and tz% =v.
X* + Xy X5 +y
u and v are homogeneous functions of degree 6 and 2 respectively .
2 2 2
xa—u ya—u:6u , 28—L21+2xy au +y28—g:(n—1)nu:30u
ox oy OX Oxoy oy
ov ov
X—+Yy—=2V
ox oy
2 2 2
X28_2 2Xy ov yza—_(n ~Dnv=2v
OX oxoy oy?
2 2 2 2 2
x28L21+2 Xy du y28 e +2xy ov y28 =(n-nu+n(n—-1v=30u+2v .
OoX oxoy oy? Ox? oxoy oy?
2 2 2 2 2
xza—§+2xy oz +y28—§:(n—l)nz=30x6t6tan’1 Xzi 2t2x Y
OX OXoy oy X“+ Xy x> +y°

Q4)a) If tan (o +i) =cos @ +isin & then prove that a—%rJr% ,8=—| g[” ZJ (6Mm)
Ans:  Wehave , tan(a+if)=cos@+isind ..tan(a—if)=cosd—isind
~.tan2a =[tan((a +iB)+(a —ip))]
_tan(a+ip)+tan(a—-if) 2c0s 6
1-tan(e+ip)tan(a—if) 1-(cos’O+sin’6)
tanZa:ZCOSH
T Nt n
S20=NT+—,00=—+—
2 2 4
Also, ~tan2p =[tan((a+if)—(a—ip))] .
_tan(a+ip)-tan(a—ipB) 2ising _ising
1+tan(a+if)tan(a |,B) 1+1
itanh2g =isiné
s.tanh2p4 =sin@
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-2 =tanh™(sin ) = % Iog(1+Sln ej

1-sin@

2
But 1+sin® :(sin2§+cos2 §j+25in§cos§ = (sing+cosgj

2
But 1-sin@= sin2Q+coszg —Zsingcosgz sing—cosg
2 2 2 2 2 2

2
(sin9+cosgj cosg+sing
. 1 2 2
~2p==log 7 =log — o
2 (sinz—coszj COSE_SinE
1+tan
ﬁzilog _—Iogtan(ergj
0
1-tan—
Q4)b) Expand X+ X3 =x* +x—1in powers of (x-1) and hence find the value of (6M)
9
1) f| —
w 1 3]
(2) f(1.01)
Ans: Let f(X)=x"+x'—x*+Xx—1anda=1, ~f@=1 .
o F(X) =5 —4x° +3x% —2x+1, - f'@)=3
o F7(X) = 20%° —12%° +6Xx—2, s ) =12
- F"(X) =60x* —24x +6, S =42 .
- Y (x) =120x - 24, S =96 .
- FY(x) =120, - (1) =120.

Now, f(X)= f(a)+(x-;;1)f'(a)+(X;_:'j‘)2 f(a)+ (X;Ia)?’ F7(a)+

2 3 4 5
£ ) =1 (x=1).34 XD 49, KDy (XD g, XED 904
2! 3! 41 51
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S () =14+ (x=12).3+6(x—=1)* + 7(x=1)° +4(x-D* + (x-1)°

(i) To find f (%j ,we putx=0.9,and x-1=-0.1

. £(0.9) =1+3(-0.1) +6(-0.1)* + 7(-0.1)° + 4(-0.1)* + (-0.1)°
=1-0.3+0.06—0.007 +0.0004 — 0.00005
=0.7534

(i)  Tofind f(1.01),we put x=1.01 and (x-1)=0.01 .
. £(1.01) =1+3(0.01) + 6(0.01)* + 7(0.01)® + 4(0.02)* + (0.01)°
=1+0.03+0.0006 —0.000007 +0.00000004 — 0.0000000005
=01.0306

Q4)c) For what values of A and p , the equations , x+y+2=6; x+ 2y +32=10; X+ 2y + Az = ;

(i) Have a unique solution
(ii) Have infinite solution

Find the solution in each case for a possible value of pand A . (8M)

Ans :

11 1]/«x
Wehave |1 2 3| y|=|10
1 2 1|z

11 1 X 6
01 2 ||ly|l=| 4
0 0 21-3]||z 1—10
(i) The system has unique solution if the coefficient matrix is non-singular (or the rank A,

r = the number of unknowns, n=3)
This requires A—3#0, . A1#3

.. A # 3then (1 may have any value )the system has unique solution .
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(ii) If A = 3, the coefficient matrix and the augmented matrix becomes

111 111 6
01 2 01 2 4
0 0O and 0 0 0 x-10

The rank of A=2, and the rank of [A,B] will be also 2 if u=10 .

Thus if A=3 and p =10, the system is consistent .But the rank of A(=2) is less than the
number of unknowns (=3) . Hence the equations will possess infinite solutions .

1

x?+a?’

Q5)a) Find the nth derivative of y = (6M)

Ans : We have

1 1 11 1
y x*+a* x?*-a%* 2ai|x—a x+ai

i{ (-)"n!  (=D)"n! }

Yo =

2ai| (x—ai)™  (x+ai)™
ey 1
2ai | (x—ai)"* (x+ai)"™
let X=rcosd,a=rsiné ,sothat r’=x>+a’,f=tan"(a/x) .
Now,
1 1 1 1
(x—ai)™  r"™(cos@—isin®)"* " cos(n+1)@—isin(n+1)6
1_ o= 11[cos(n+1)9+isin(n+1)0]
(X_al)n+ rn+
1 1 1 1
(x+ai)"™  r"™(cos@+isind)™* r™ cos(n+1)6+isin(n+1)6
1_ o= 11[cos(n+1)6?—isin(n+1)6’]
(X_al)n+ rn+
ot L isinnene
(x—ai)™ (x+ai)"™ "
Putting th lues i (=Dt L 1 t
uttin ese values in - - - - , We ge
3 2ai | (x—ai)"™ (x+ai)™ &
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Yo = (—D”.n!.l%sin(n +1)0
ar

a . an+l
Butr=——. [wa=rsing,. .r"=——_
sing sin™ o0

Yo = (—1)”.n!%sin”*lesin(n +1)0 .
a

Q5)b) Discuss the maxima and minima of X° + Xy’ —12x° —2y* + 21x +16 . (6Mm)
Ans: We have f(x,y)= X°+Xy’ —12x* —2y* +21x+16 .

Step | :

f =3x*+y®>-24x+21

f,=2xy-4y

fo=6x-24,f =2y f =2x-4

Stepll:

We now solve the equations f =0, f,=0 .

23X +y? —24x+21=0 and 2xy—4y=0 .
The second equation gives 2y(x-2) =0 .

SLox=2o0ry=0.

When x=2, the first equation 3X* + y* — 24X+ 21 =0 gives
~12+y?—48+21=0 hence, y2-15=0 , y?=15 ,y= ++/15 .
.. The stationary values are (2, \/1_5) , (2, - \/E) .

Wheny =0, the first equation 3X* + y* —24x+21=0 gives

3x° —24x+21=0 , x*-8x+7=0.
(x-7) (x-1) =0, hencex=1,7 .

Therefore , the stationary values are (1,0), (7,0) .
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Step Ill :

(i) FOFX=2,y=\/E ,
r=f,=12-24=-12;s=f, =2J15,t=f, =4-4=0
rt—s?=0-60=-60<0
. f(x,y) is neither maximum nor minimum. It is a saddle point .
(i)  Forx=2,y=-15 ,
r=f,=12-24=-12,s=f =-2J15,t=f =4-4=0
S rt-s=0-60=-60<0 .

.. f(x,y) is neither maximum nor minimum. It is a saddle point .
(iii) For x=1,y=0,
r=f,=6-24=-18s=1f =0,t=f =2-4=-2

rt—s>=36-0=36>0 andr=-18, negative
.. (1,0) is a maxima .
..The maximumvalue=1+0-12-0+21=20 .
(iv) Forx=7,y=0,
r=f, =42-24=18s= ny =0,t= fyy =14-4=10

S rt—s=180-0=180>0
Hence, (7,0) isa minima .
The minimum value =343 + 0 -588-0 +147 +10 =-88 .

Q5)c) Prove that if A and B are two unitary matrices then AB is also unitary. Verify the result when

1+ —1+i
11 1 1+i ICE
A=— . and B= 2_ 2_ ) (8Mm)
Bl-i - Lei 1-i
2 2

Ans: We have
(AB)(AB)’ = (AB)(B’A’) = A(BB?) A’
= AIA? [ - B isunitary]
— AN = | [ -+ Alis unitary]
Similarly , we can prove that (AB)’(AB)=1 .

Hence , AB is also unitary .

11 1 1+i
Now, A= { }

Bl -1
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A’A= %[;i 1_21'%[1: 1—ﬂ

woa 1[3 0]_[1 0],
300 3] [0 1

1_+i —1+i
Now, B = 2_ 2_
Lri 1-i
2 2
1+i 1+i X 1-i 1-i
T e N i ) Pt I
2| =-1+1 1-1i 21 -1-1 1+i

) 1{ 1-i 1—1{1” —1+i}
BB== _ . . .
41 -1—-1 1+i1{[1+1 1-i
B7B C1] @)+ =it —@-i?+ -y
Al -+ A+i)? -2+ (i)

1[4 0] [1 0
B’B== = =1
4 _0 4 01
Hence it is proved that if A and B are two unitary matrices then AB is also unitary and the result is
verified .
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Q6)a) If x =cosh (% log y} , prove that (x* -1)y , +(2n+1)xy, ,+(n*-m?)y, =0. (6M)
1

Ans : X = cosh (— log yj .
m

cosh™x = (%Iog yj
logy = mlog(x+\/x27—1): Iog(x+\/ﬂ)m

Differentiating w.r.t x,

ylzm(x+\/ﬁ)ml 1+ 2X }

24/x% -1

fo=m{xe )" J__1]

x? -1
(\/x2—1+x)m oy
X2 -1 Ix?-1
yiVx* ~1=my

(x* -1y =m?y’

=m

Differentiating w.r.t x,

YiV x*—1= my
(x* =1)2y,y, + 2xy," =m*2yy,
(x* =1)y, + Xy, =m’y

Differentiating n times using Leibnitz Theorem,

n(n-1)

(X2 _1) yn+2 + n'zxyn+l + 21

2y, + Xy, +ny. =m’y

(X*=1)Y,., +(2n+Dxy,,, +(n*-m?)y, =0
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Q6)b) Find a root of the equation Xe* =CO0S X using the Regula Falsi Method correct to three
decimal places .

Ans :

f(x)=cosx—xe* =0
f(0)=1 :
f(1) =cosl-e=-2.17798

The root lies between 0 and 1.
Taking X, =0,x =1, f(X,) =1 f(x)=-2.17798 ,

Using Formula,

= Xhxfle) A 15
F(x)—f(x) -217798-1 3.17798
Now, €050.3147—0.31476%**7 =0,5199 .

The value that we get is positive, so the root lies between 0.3147 and 1.
Taking X, =0.3147,x =1, f (x,) =0.5199, f (x) =-2.17798 ,

Using Formula,

o = YoV x f(x) 0.3147(2.1779)+0.685335 1

= iy = 0.44675
f(x)-f(x)  —2.17798—(0.51987)  2.2384

Now,

0s0.44675—0.44675e"**™ = 0.2035

The value that we get is positive , so the root lies between 0.44675 and 1.
Taking X, =0.44675,x =1, f (x,) =0.2035, f (x) =—2.17798 ,

Using Formula,

. =¥~ X f(x) 0.44675(-2.1779)-1x0.2035 1

= = = 0.494020 .
f(x)—f(x) —2.17798—(0.2035) 2.0242

Now,

c0s 0.494020 —0.494020e°**** = 0.0708

The value that we get is positive , so the root lies between 0.494020and 1.

Taking X, =0.494020,x, =1, f (x,) =0.0708, f (x) =—2.17798
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Using Formula,

_ %Y= Xf (%) _ 0.494020(-2.1779)-1x0.0708 _ 1

, = = =0.51771 .
f (X1) —f (XO) —2.17798—(0.0708) 1.9316
Now,
c0s0.51771—0.51771e>""™ =0.00124 .
Taking, X, = 0.51771, X =1 f (Xo) =0.00124, f (X1) =-2.17798 .
Using Formula,
- XY, — le (XO) _ 0.51771(-2.1779) -1x0.00124 _ 1 05177136
f (Xl) —f (XO) —2.17798—(0.0708) 1.9315699

Now, €0s0.5177136—0.5177136e%°""** =0.00124
If we compare X, and X, , we find that both are same upto four decimal places .

Hence , the root of the equation correct upto four decimal places is 0.5177 .

Q6)c)1) Expand Sin* @cos? @ in a series of multiples of © . (am)
.. 1 ]
Ans:let X=cos@&+isiné S.—=c0s@-isind
X
n, 1 .
Also X"+—=2cosnf and X' ——=2isinnd
X X
Now consider,
1Y 1Y
(2isin9)4(20059)3:(x——j (x+—j
X X

S SR
et et
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(2isin6)*(2cos #)* = 2cos 76 —2cos50 —6.c0s 36 +6¢0s &

cos76 cosb@d 3cos39 3cosd
2

sin* @cos® @ =

Q6)c)2) If one root of X* —6x% +18x* —24x+16 =0 is (1+i) ; find the other roots. (am)

Ans : Since ( 1+ i) is a root of the given equation , then we know that (1-i) must be one of the
remaining roots because complex roots always occur in conjugate pairs . Hence, (x-1-i) and (x-1+i)
are the factors of the left hand side, i.e the left hand side is divisible by

{(x-1)-i} {(x1)+i},ie.by (X=1)"=i*= x*=2x+2 .
Dividing the left hand side by X* —2X+2 , we get X° —8x+32 .

Solving the equation X? —8x+32 , we get X° =4+4i

Hence, the remaining roots are (1—1),(4+4i),(4—41) .
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