ENGINEERING MATHEMATICS—2009 M-201/09

Time : 3 Hours ’ : ' Full Marks : 70
’ . Group - A S o
A ‘ , [Multlple Choice Type Questions] :
1. Choose the correct alternatives for any ten of the following : : 10x1=10

) 1A=L O] then Aris

1 T ! - g
@[ Y] o[ 9] @[-lo §] (@ None of these
-ii) The set of vectors {(2, 1, 1,), (1, 2,2), (1, 1, 1,)} inR? ie
() linearly. dependent ‘ -+ (b) linearly independent
(b)-basis of R - . (d) none of these -
iii) The matrix A = [J_ I} is - _ ’ B
22 ' . € :
(a) an orthogonal matrix o (b) a symmetric matrix.
(c) an 1dempotent matrix ) 1 4 5 (d) a null matrix ‘
iv) The value of the determmant 10 212 ‘ 462 is :
(a) 0 o mr o (@4 (22
v) The solution of a system of n linear equations with n unknowns is unique if and only
if
(a)detA=0 (b) detA>0 - (e)detA< 0o () detA =0
vi) The eigenvalues of the matrix [‘1 ﬂ are ' ' o
. @-5-3. . (bS53 ©3-5 (5,3
vii) The general solution of p = log (px - y) where p= % is
(@y=cx-t (b)y=cx—-e - ©y=cx- e* (d) none of these
v111) Which of the followmg is not true (the notations have their usual meanings)?
- (@A=E-1 bB)AV=A- v (c)V—A vV (8)V-—1—E'
ix) Aerisequalto(h=1) : :
~@e-1pe.  (b)(e-1e (©e*(e-1) ©(@)e
' X) The value of f.—s—lgidt' is equal to
: ' S0 o ‘
(a) ' (b) e (C) o (d)

xi) If S and T are two subspaces of a vector space V then which one of the following is a
subspace of V also? -
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@SUT - “®)SNT ) S=T i "“(d)'T S

xu) If AP~ 6A%+ 9} — 4=0 is the charactenstxc cquatnon of a square matrix A, then A is
equal to , , : :
' 2 3 9 1,27 3 9 ) :
(a) A?—6A+ 9] (b) ——A —sA+ZL () AT A+ (d) AZ—6A+ 9
, . 2772 47727y |
| ' 2 3 o
. xm)Co-factor of -3 in- the determinant (1) 01 i is - . -
@4 O b)-4 . @0 (d) none of these
Ans.: 1.G). A =(_‘ _ ‘1’)=(}, ‘1’) (3 3) [ - where B=({. §)

The Charactensnc polynomxal 1s, l ;J 0=.2=0

.. The characteristic equatlon of Bis B2=0.

" A= (] - By = [ _ 100¢, I¥B + 100, L +B®=1-100B
( ) ""’(1 - ( 100 Do Ans.: (©)
(i) } % 2 =2(2-2)— 1(1-2)+1(1=~2)=0+1-1=0
‘The given set of vcctors are. lineatly dependent. o Ans.: (2)

(i) ,'A‘"J‘EG 7, |A]—-—(1+1) .

bl (4 D

o A is or thogonal matrix. ' h ' ) . Ans.: (a)
(iv) - R, = R2 . The value of the determmant S . _ ~Ans.: (a)
) detA #0. o o : Ans.: (d)
(\{i) The characteristic equation is ll;x lfx =0. |

= e’=px-y = y=px-e. '

1t is clairaut’s equations. : .‘ ,
The general solution is y = ex —e®. o . Anms:(b)
.. A _ E-1 E(E-=l A L . ,
(vp) VoIoET T E-l =E .:.'-€=A)S+V,1snottrue. e Ans.: (¢)

(viii)  Ae* =X = e¥(e-1)

I rx;A(Aex)=A[cx(e—1)]=V(c-—l).Ae’f=(c—11)2ex~; S S Ams:(@
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oC .
sint g sin t
et = L{—
(x) I T C {t}
5 .

sint). v ,
Rl = intlds= 1 1 n 1
| L{ - } jL{sm }ds '!‘1,+52

I _ i N
.és:[tan S]S =tfan = o« —tan szggtan S
sint smt - -
J‘___dt_ S‘d_hm

s—-)() s-—->0”2"_
0 -

(xi) S and T are subspaces of a vector space V. S n T is also a subsapce of V.

S
tants=1
2

(xii) ¥ - 6)2 +9A—4 =0 is the characterlstlc ‘equation.
S AP—6AT+9A - 4]1=0
= A? - 6A ¥ OI—4A" =0 - =ATl =%A2 -%A;%I |

(xiif) Cofactor of -3 is — ](1) }“ =>-v-‘4— )
Group - B
[Short Answer Type Questions]
- Answer any three of the following
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: Ays.: '(d)

Ans.: (b)

Ans.: | (b)

Atis.: (b)

3x§5=15

2. If A be a skew symmetrlc and (I + A) be a non-smgular matrix, then show that B = a-

AT +A) is orthogonal
Ans.: -+ (I1+A)is non snngulgr. i. (E+ A_)“‘exrists.
LetB=(@-A)(+AY" |
‘Now BBT = {(I-A)I+ AFHI-AI+AY)T
= @-AXT A [A+A)NT (=AY
== A)YI+A)y' I +A")" (-AT
=1-A{+AY (-A) (I+A)
=I-A)[I-A) I+A)]"I+A)
=(I-A(+A-A-AY (+A)
=1-A)[A+A) (- Al a+ A)
= (- A)XI-A)' I+ Ay (I+A)
=[A-AI-AY'{I+AY'A+A)] =1 =1
. B=(—A) (I +A)" is skew symmetric matrix.

' [ AT =-A]
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(s-1*(s-2)*

Ans.: =e'L7! S QRN 5 :ﬁ—-iz+ ! - 2 5+ 3
C |17 )y’ s s7 (s-1) (s-1)° sl

- . . 2
= e’(—3—t+32-t2*+2e‘t+3e‘J = et|:e [—2——2t+3] (3+t)]

Usmg convolutlon Theorem

3. - Evaluate L‘l{'——L———-—}.

g
(s-2)’

t%e’t
Let f(s) -(————1—)-- L F(t)“te' and gs) = G(t):-—z———

{(_S—T} RCROR J SRt~k

X
et tt " R
- jﬂf_(t_u)e‘-"du=— (t-upetdn
. 2 2 ) : [
0 ' o -

| ,I'\Yow-,' I (t- u)uze"dh | 4 |
=t J uié‘fdu - J. u3e“du = tJ. u?e¥du —u’e” +3 J. uzle‘;du
v=' (t+3) J. udu ulel= (t+ 3){u e - 2j ﬁe-“du} —wle"= (t+ 3j{u2e“ ~2ue® +2e“} _n
t ,

‘] j.(t u)uledu = [(t+3{u e —2ue" +2e } u3e ]

V]

0
= (t+3)(t%" - 2te! +2e) te! (t+3)(2)~e(t3 212 4244362 —6t+6 t) (t+3)

=Vet(t2:-4t_+6)-2(t+3) o . | : S -

I L“ SR R Fij(t - uiuvze“du . -e-i[et(tz —;tt{s)-z(t +’3)]
(s=1°(=20] 29 2 |
4. Solve the différential equation %XX+ y=y? (cos x — sin Xx).

ldy - 1. :
+‘—=COSX SlnX .......... 1
3dx y2 ()
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g

L, Lo2d
et 3= —g=
y? y3d

ala

><|
«

- &le
(8}
o.
=3

L ldz - . dz o
I. From (1) we get, mo g hES ccv>srx—sm X => &;—2?— 2(sinx ¢os X)uerene(2)
Here LF. = B
: Multlplymg both sides of (2) by e and integrating we get,
ze” =2_[e “2X(sin x—cos,x)dx =2J.e 2"’sm xdx—_2je X cos xdx

2%
(cosx=3sinx)+e

2 L . '
=3¢ 2X(_2sin X —cos X +2c0s X =sin X)+¢ =

= —li- == (cbs % — sin x) + ee*
y
. Evaluate the definite integral j(x+x3 ) dx by using Trapezoldal rule, taking five ordinates

‘and.calculate tﬁe error, W
' b-a

Ans.: Herea=1,b=4,n=4 o h=— S
o : . ) n 4
X f(x) x+x3
1 2 ’
1 7,34
4 4 64
10 - 10 1000
4 - 4 64
B 13,2197
- 4 4 64
4 ' 68 .
_ » 15 885
Z 70 7+Tg

_3 15 885 3 885 S o
7042 —4—|{ == 22 ) , -
[ S+ 16)] 8[85 8] 7_73359375 ;

4

2 4
'j(x+x ax=| X+ 2| <7125
1 2 4 1
. Erfor = 73-359375 — 71-25 = 2-109375.



120 " WBUT SOLVED BOOK
= 0 -sin® o : L
6. IfA () =[§‘-§9 o020 ] then show that, A(B) A(D) =A (4) - A () =A (8 +§).
Ans.:  Refer to the Q.nho. 2,(vi) of 2006. 4
' ' . ~ Group-C
[Long Answer Type Questions] - R
Ariswer any three of the follpwing 2 . 3x15=45

’ 12 1} ]2 1 \1
) fA= [ : '64 _13],' B= [% ‘11 ] show that Ab = 61,. Utilise this result to solve
the following system of equations : ‘ A ‘
2x+y+z—5 o x-y=0 2x+y-z=1
'b) Solve: (¥ — px) (p — 1) = P and obtain the smgular solutlon Here P = d—x

. €) Construct the interpolation polynomlal for the functlon y = sin nx, takmg the points

1 1.
XQ-—O,XI"‘—6',X2=§’.

: N B
"Hence find f(g) wherey =f(x). .

S (1 2 1Y2 1 1) (6.0 0y
Ansi: (@). AB={1 -4 1|1 -1.0|=[0 6 o|=6l
‘ , 130 3p2 1 -1 {006 -

(2 1 1Yl 2 1) (6 0 0) S
and BA={1 -1 01 4 1|=|0 6 0|=6I; - . Bl=-A
21 -1f3 0 -3) L0 0 6 - 6

TN
B = DO
—‘ —
J—
Lo—
N
)
i}
TN
et O AN
e

‘We can written the system of linear equation ina matrix form as :

SR s refd) xelt) sxemrodar-tfl 313
= A =10 = X=D K= == 7
.= BX =R wher¢ R (1),". y 6. 63 0 -3\I

z
el |
- =—_ : . . = 2 =
| i 6|12 2] x—;l,y—l,z—~2.
Ans (b)(y px)(p—-l) p =Dy= px+-i;-p—1 ........... 7(1) '
dp  (p- (p-1)-pdp

dnff W.I. t0 X, we get p= p+x
. » T
.’ dx (p-1) dx
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dp 1 “dp , ' - )
ety | Y~ =0 —-=/0:>p=e o . A -
| dx( (p_,)zj d S |

The general soiution is y = Fex + — and X=———5=0
A c- e

+l+)/
S

VAV
Ans.: (c). The given points are, y=smmx [0 41

‘From (l)vand (2), we get -y 1+T) 2= x+2Vx +1 =>(y—x 1) =4x

We know from Lagrange’s miter polutioxj formula, — .

- (x=xj)fx-%,) * (x=xg)(x-x%;) (x=xg)(x~x)
f + Xy +
R T s A e T g R P

R i)

3 .1 7 7 . N s
= —3% + == ——— =3 —— D . Gt - — = —
3x( 3“2)'2’)‘ 3) x(6 x) ;2x 3x. S {3) 6

d?y  _dy
8. -a) Solve the dxﬁ'erentlal equation, T—ST+6y x2e
X

" b). Apply suitable mterpelaﬁon formula to calculate f (9) correct up to two significant
figures from the following data ! :

i

Ax: 2 4 ]6le
He:| 5 [10]17]20] 4

¢) Determine the condmons under whlch tl;e system of equatlons
x+ty+z=] x+2y z=b 5x+7y¢az=b’ -

4

_admits of : A 4
- (i) only one soint:on (n) no soiuti&n, (m) many solutiqns.
2 - B hd N i
Ans'(a) 9_—5%--}»63' x2e* (D §D+6)y x%e '
Let e“‘"be the trial solutxon . The auxdlary equatxon i5,x*=5x+6=0. :
>m= 3,2. : :

" The C.F. is y, =€, +eze2 X ‘ ,
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o , - 1 23x )
= x%e"
Tofide.I. )’p‘ D*-5D+6 .
1 23% _ 3% LR R S
I e = ] T
(D—3)(D»——2)X'e' ° (D—3—3)(D+3'-2x " Do+

=¢ I‘)(1+D) X = Il)(l D+D2)xk-e3 I‘)( 3 -2x+2)

= e3"_"(x2 —2x+2)dx = 33)‘(5;—?(2 +2X)

_ 1 The solution is, y = ele3" +e2e2" +e* (53___,‘2 +2x).

Ans. () W VR VRN VR VR

X
2 5
4 10 . 5
6 17 7 2 3 0
§ 29 12 5 3
10 49 20 8 )
- . X—-X, 9-~10
Here x=9.x=10,h=2. .~.u~-——h—1—--5—=-05
We know from Newton Backward formula, -
100~ () uatfeg) + 2L Do N D g

 =49-05%20+ "0‘5(‘;'5“) *0'5(*0'5;1)("9f5f2)x3

v~49 10- 019 0-0486875 = 38 7613125
Ans.: (c). The angmented matrix is, -

11 1i1] g L1 1] s ae 1
[1 2 -1 b}—-z—L—M =RoRy [0 12 i-b—ljl——————z-—)R3"R3_2R_ [0'-

[ B

57 aib? R3=R3=SR; | g a-5ib%=5 0

(i) The system will bave only are solution ifa— 1 # 0 =>a=1.
. (ii) The system will have no solution ifa-1=0butb2 -2b~3 % 0.
: : ie,a= 0butb¢3andb¢-l.
(m)’l‘he systcm will have many solutnon 1f a- 1 =Q0and b*-2b-3=0.
ie,a=1b=3, orb=-1.
9. .a) Prove that PT A P i isa symmetnc ora skew-symmetnc matrix accordmg as A is sym-
~ metric or skew-symmetric.

11
-2 _b-l
a-5ib%-2b-3

b) Fmd the eigenvalues and the elgenvector,s of the matrix [2 g]

s
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’ ¢) Solve by Cramer’s rule the followmg system of equatlons
3x+y+z—4 CX- y+21 6 xt+t2y—-z=-3.

Ans.: (a) LetA i is symmetrlc ie, AT=A. Now [PTAP] = PTAT(PT) = PTAP.

. PTAp is symmetric matrix.
v Let A is skew symmetnc matrix, i.c., AT=A

" Now, [PTAP} =PTAT(PT) =PT(-A)P=—PTAP

. PTAP is skew symmetric matrix.
Ans.: (b). Refer to the Q.no. 7(b) of 2005.

301 o ,
Ans.: (¢). Here A.—-: le =3(1-4)-1-1-2)+12+1)=-9+3+3=-3
T . S| v @
A= 13 _2" =4(1-4)-1(-6+6)+1(12-3) =-12+0+9=-3
3 47 1
A2=% 63 2}=3-—6+6) 4 ~1- 2)+1( -3-6) =0+12-9=13
: =3 -l . A
3 01 4| - : : ,
A3={ 31 63=3(3—l2)~1(—3—6)+4(2+l)‘= 27+9+12=-6
X= Al 3 ,]’ _y=ﬁ=—§—=-—]- z:ﬂz_ﬁ=2
‘A -3 A =3 A 3

Solution is x = 1, y——l z=2.

10. a) What is meant by linear mdependence of a set of n~vectors 2
2
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b) Solve by the method of vanatlon of parameters the equatlon a———*‘i‘y =sec3x. -
x . -

» . (b+c) : a2 - a2 ‘ ‘
¢) Prove that A=/ b>  (c +'a)2 b> |=2abc(a+b+ ¢y
‘ < 2 (a+ b) ‘

Ans.: (a) Lmear independence of n vectors :
Let the n vectors are Vs Vo, Vg, e Vo
The vectors are linearly mdependent if—

v+ey+ev+ .......... +ev—0andc—c—c oo A

Ans.: (B)‘ Réfer to the Q.no. 3(a) of 2005. ‘

Ans.: (¢). Refer to the Q.no. 2(a) of 2004. -





