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BR-837

B. Sc. (Third Year) Examination, 2022
MATHENMATICS
Paper : First
(Linear Algebra and Numerical Analysis)
Time Allowed : Three hours
Maximum Marks : 40
e - gyt @ Gvel & FvT (RWFER F HH F
fasreT @vsT & gy fear s w1 E
Note : Attempt questions of all' three sections as
directed. Distribution of marks is given with
sections. o T
wue-' 3
Section-‘A* .- 7
(TS weT) - 0 .. 5x1=5
(Objective Type Questions) - - .

Note: Attempt all questions. Each question carries

equal mark.
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Choose the correct answer :

@

W {o,B) B Wawn: =@ wE AR

Vector { o, B } is said to be linearly independent

if:

@) ac+b=0 =a=0, b0
®) a+5B=0 = a%0, =0
(©) aot+bp=0 =a=0, b=0

(d) a+d=0 = a0, b0

i e v f:ul——>'v a1 fe T—

(@) U =1 STeesy

® U W v

(©) U =1 sudy

(d) U_ﬁ ERUEii=)

Kemel of linear transfonnaﬁon’ is

(a) Subset of {7
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(b) Subgroup of U ) 3
(c) Subfield of U

[%]

() 0
tof U .- .
(d) Subspact ol @ =F 5 =
G s X, = [LL1] @ (X, X)) F A - -« 1he order of convergence of Newton-Rephson
method is : -
3
(@ 2
@2 (b) 3
() 0 | © 0
" (©) 3 | - (d) None
1

v\ -I-L"__a:._c'__u S - :
() LU &Erm S SR L e ST e &

' The value of (X, X;) when vector  EEmE_

X, =[1LL1]is : L, 0 o

_ L

(a') 2 I (a) 21 fﬂ 0

(b) 0 | by Ly I

(c) 3

(d) 1 | 1 0 o
' | 3 ®) Ly 1 0

(v) gz= veua fafa # ey | |.=’31.!32 1
(@) 2 _
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CH R A
; o o-14 7
@) T F T A
“In L‘U'décomﬁé’siﬂbh méthod, the value of lower

- triangular matrix I/ 1s

@

[, 0 o©
Ly --;;;-;; 0
|y B
1 0 o0
o 1O
Ly by 1
1 0 0
10
©

0 0 1

(d) None of these .
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Section-‘B’

(TY I T ) 5x2=10

-(Short Answer Type Questions)

e : ot uig v & I SHaTl YodE SR d
UF TV T S €1 JdE JvT 2 SH
ol |

Note:. Attempt all five questions. One question from
each unit is compulsory. Each question carries

2 marks.
TE-1
Unit-I
2. wiew weste = ufenfim wifaw)
Define Vector Space. |

HAAAT
Or

fag =ita) i/ =g W:{(a,IJ:O):a,beﬁ}
I F = o wfew srmie ¢
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prove that set 1" =1{ (a.5.0):a.beF } is a vector T 1> 2 IS one-one onto linear transformation of

vector space

sub space of I3 F . 1 and V; on a field F then prove that

R 4 1s also a linear transf‘ormatmn

Tanre-11
Unit-II oo
THE-MI
T 1V (R) = P (R) T v S SO ¥ ~ Uniem

4. fog ﬁ‘r‘sn; R
F(x, ». z)=(»2) 31 feame & /T Taw saradl

-. - oo s

%.
Prove that the mappmg Prove that
¥, (R) defined by PO .
: f: %’(R)e 2( ) | (a,a5+b.7):—_a(u_5}:_k‘£?(u 7)
F(x, y, z)=(y. z) isalinear transfonnaﬁon. : :g%n |
> 'qﬁuﬁﬁwwmv%mz
3 G W fE—— ' =

ﬂﬁa‘ﬁf’lﬁl-’zéﬂFﬂmmﬁ%’ﬂ |
wrzlflél-g mmﬁﬁ@?w HMB"(”“H**HB”
¥ d fag wihm & 771,00 £i T TWEw |
: ‘ prove that _
T loct Bl s faf 4 g

PTO .
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[ 2.1
THEE-IV Cor X+y+z=6
Unit-IV
- | 1 _ . X—y+z=2
3 - e fafy @ w |
. Wﬁﬁﬂ? ¥ -3x+1=0 I EA-TH . Solve the following system of equations by Gausg

elimination method -

oy |

Solve the equation x’ —3x+i.=0' by-Ne.Wtéfn’s' 2x=3y+3z=9
: : e T X+ =
Raphson method. yrz=6
| e X=Ytz=9
fag witsie— _ - | - Or.
© Alog f(x)=log {‘_‘_ ] . y(0-4) ol ot Fiferg
) | F(x) G o o 3 | .
Provethat: - ' : dy .
RN B - 0 €O} B ax P Y(0)=1 wups- .
.Alogf(_x)?.mg[ 7 (x) ] : | . R Wa——cm-a h=0.1 ¥
BNPEE e e - Using Euler's me
S S thod find (.
'5'$|'§TV | o cquation ey (0 4) from the different;q
Unit-V' o g '
. ) . W
6. TiTE = ﬁ-(—,'ﬂ-q:[ ﬁf‘a@ ﬁg‘fﬂfﬁﬁ gHR _3!"-? iﬁ_%[q e =W, y(ﬁ) =1 while equal inge
' ' _ €rval p,
H FA HIfAC— o =0-1.
2x-3y+3z=9
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wUE-'¥ .
Section-‘C’ aqr
o Or” 5
(& s=ia TeR) 5x5=25 e I wm i |
(Long Answer Type Questions) | ﬁm"ﬂ‘&ﬁr Wﬁ? V(F) —_—

%’-w_-"“' S _
qre - o gig g ¥ ST Sfae FF §EE 9 U , | RRES

g7 F AFET &1 TEE W 5 oF #E | dlm““‘dnmr/ cth

Note: Attempt all the five questions. One question from

each unit is compulsory. Each question carries 5 _ isa S“hspac fas 8 i
. I,. e 0 f n] 1 Sl
(F) thell |}r0Ve tha‘t . . Dnal ‘vECIq 1y SpaCe

marks.
_geg-1 . dim V. _ . |

' . W dlmV—-'dimW

Unit-I _ J4im

. g A} &R Iizt{—ﬁﬁﬁa%ﬂﬂaﬁmm vV (F) _

3 5% | S FEE-D

= o sTafea §, a9 _ | _ iy
dirn(Hﬁ+W2}='dimW'l+dimW2—dim(WlF‘\Wz) 8. o T4 2 S

= e _—
33 M g,

If W, and ¥, are o subspaces of finite dimensional

Lo

. : cShn:}'«».’ that the mat 4. 2
.ector space ¥ (F) then prove that | R
ve P ( ) S_QLagonalizab;e of

matrix. 3 3

dim (¥, +7¥,) = dim W +dim W, —dim (W, NW5)

BR-837 . PTO
BR.434

https://www.ujjainstudy.com _ https://www.ujjainstudy.com



[13]
sTerar
Or

fame 5 T R2o RS = Freger ofenfia &
T(ab) = (."a'_'-b',b""—'a, ~a) T& as SR T |
Show that -
T - R%— R® defined by T (a,5) = (a-=¥; bla ~a)
is a linear transformatior. - .

Umt—I[[

& -l

: WW%WMWWWP@(M F
AR Bh{al,az,%}@ q—eﬁ s e

IR T WY o = 41,00}, o = {110}
L o5 ={ 11 i} &l hllps:f..-"'w\-'.,-:@lujjaiﬁ:ﬁtudy;é'mﬁ

Using the ‘Gram-Schmidt ‘drthogonalization process to
Obtain on:orthogonal basis B = { o0, 04 J: of

Y3(R) where o= {150,0 }i Oy =:{1,1,0 jand

BR-§37

https://www.ujjainstudy.com

PTO

[ 14 ]

STorET

Or
AR TR whiE § Hiv-vars aymfis
(oaB <ol |p] = fag s

Solve Cauchy-Schwarz Inequality [ o | < | ¢ ] r[ B i

ina linear product space.

THRE-IV
& Unit-IV
10. T fafy Q) wrfteoy o3 s,
— _Sﬁ .-,\.
@2#3%%%%1 & J16 wifag

Find he root of the equation x3 _ 5, _ 5 lies between
2 and 3 by Regula-Falsi methog

areraT

X : 4
1210 2028
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od the value of £(2), f(8) and f (15) from the

fin
g table by using Newton’s Interpolation Divided

followm
pifference formula :

xr . 4 5 7 10
fx) 48 100 294 900 1210 2028

THR-V
Unit-V
LLUﬁﬁhﬁﬁﬂrﬁﬁmﬁﬁ@maﬂmvﬁaﬁﬁaﬁﬁﬁ%*

:3x+2y+7z=4

11 13

2x+3y+z=35
3x+4y+7=7

Solve t
method :

3x+2y+7z=4

C2x+3y+z=5
Ix+4y+T7=7
Hgar
Or
BR-837
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he fdllowing equation by LU decomposition
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-aﬁﬁﬁiﬁﬂxﬁ;gﬁm 3 e Wﬁ?Tm -

Solve the dlﬁ‘cl cnml cqmtlon %V" = Xy, by using
x i’ )
Buler’s nwthod where (0 )—1 to y(0-4)and

h=0-1l
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