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B. A./B.Sc. Il Year Examination, 2018 (Unified Syllabus)

| ‘. Mathematics-IV (Linear Algebra and Matrices)
Time:3 Hrs] ° (AB-226) [M.M. : 33/65

Note: 15 v o ifar wvsh-ar, 4, w1, 2 v § 1 Reviforer R ran &1 <avs-ai (g v wet) o e o] I ot
?-Fﬂﬁimﬂm%lﬁmﬁmmmﬁzﬁﬁw-a,v.ams(ﬁﬁﬂ%m’mﬁamglm
S U e o 1 R 3R anfa 2l Wow-dl (Section-A)
Note : 3 g & vas we & a1 st & o1y e A 1 HRAD I 13126 31 T B
1. () R W ={(x,y,z):x -3y + 4z =0}, R® @1 v@ J=TReE &I
. Show thatW = {(x, y,z): x — 3y + 4z =0} is a subspace of R’.
(i) foame s PreafoiRea aegg) @1 wgera, R W 2x 2 3l & e AaRe M,,, 31 05 AR o & -

Show that the following set of matrices forms a basis for the vector space M, , of all 2x2 matrices over

l
| S= 1 1|[0 0|1 O||0 1
S\ oflr afo 1y 1))
(iii) fe=amsE f& ﬁﬂ%ﬁlﬁﬂ wfafRror Sife g7 yoR uRwfia &: Show that the following mapping defined as
T:R*=>R? T(x,y)=(ax + by,cx +dy)
W X CITPIMYH &, 518l W a,b,¢,d € R &1 is a linear transformation, where a,b,c,d ER.
(iv) &0 & geoniem & W qun Res @ a1 oRefya Sifsel
Define range and null space of a linear transformation. . _
(v) afef wfew ket V(F) R va Xdia bagmd &, dr s difste 6 £(0) =0, T ROEF,0€VE
Let f be a linear functional on a vector space V(F), then prove that f(0) =0, where0EF,0 EV.
(vi) aRXS, TS, Wik sraRerV (F) & R ToR A Iread & 6 S, ¢ S,, @ R St f s; € 57 2l
if S, and S, are two suvsets of a vector space V(F) such that S, C S,, then prove that S7 € S;.
(vii) ‘ 1.2 4 :
1 AME Is the matrix|—1 0 2 | [, & Aqed 22 awigEl is equivalent to /; ? Show it.
2 1 -3 P
(viii) Fr=feRaa 31!833 & & 51 HF: Find the rank of the following matrix :
1 5 4
0 3 2|
2 13 10 :
(ix) FrefiRad aegg & 3mgiH-1H 511G HIAC: Find the eigenvalues of the following matrix :
a h g _ '
0O b 0}
0 c ¢

(x) Feard w7 aur i< feama & snagg & uRwIfid Sl Define quadratic form and matrix of a quadratic
, form. Wus-d (Section-B) .
Note : ¥R @U8 I A Wed &1 TP WUs I U T3 AT & TS W 5/10 37 & 81 faga 3w snfi &
2. (a) Fag P s 37wl ufe o weaa S ve da d &, ardlds W & Bies R ve afew smRker
g41a1 21 Prove that the set of all vectors in a plane is a vector space over the field of real numbers.
(b) frame f wlwr (1,2, 1), (2,1,0),(1,-1,2),R° & U5 AR T
Show that the vectors (1, 2, 1) (2, 1, 0), (1, -1, 2) form a basis of R®.
3. (a) uﬁ,n—ﬁtﬁvvﬁwmﬁ&{vawumm;ﬁmmqmﬁm?, @ Rz e s
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(b)

(a)

(b)

(@)

(b)

(a)

(b)

(a)

(b)

If Wis an m-dimensional subspace of an n-dimensional vector space V, theﬁ prove that:
‘ ' C dmVIW)=n-m.
afe £ ve BWEitbsR U(F) A V(F) % &, o Rig St fe:
If*“F"is a homomorphism of U(F) into V(F), then prove that :
()f(0)=0, 0€U,0 €V are zeros of U and V respectively.
(ii) f(—a) = - f(a) Ya€eV. |

QUg-¥ (Section-C) .
uﬁT:U(F)»V(F)mQ@uMﬁm%maﬁumqﬂﬁaﬁlﬁa%, ?hﬂi;aﬂﬁmﬁwa?rmv
&1 v R el swsmaRer &1 1 T2 U(F) V(F) be a linear transformation and if U is finite
dimensional, then prove that the range of T is a finite dimensional subspace of V. _
WT:U-Vawrs:v-w, X g &, @ R (o swife) s STRH U AW & v
T gRIHie &, T W) U v aw, F W T 3FARE #1 I T:U > Vand S:V - W, are linear

transformations, then the Product (or composite) mapping STis also a linear transformation from U

into W, where U, Vand Ware vector spaces over the field F. JAYar

WM, =10, =01-19 Ta, =1,—1,-1,(C) 1 U AR q Y &) g {,.f,.1,) o5

TP AR & q0 2=(0,10) & o h(a).f(a) T f(a) & TH- 510 B The vectors

a,=(1110.,a, =(11-1)and @y =(1 -1 -1)form a basis of V,(C). If {f,, ,,£,} is the'dual basis and if

a =(0,1,0), then find fi(a),f,(a) and hi(a).

e T, R? wqmnﬁami@uaﬁqm%a’rmﬁa%ﬁ T(a,b)=(4a —2b,2a + b), I T o1 3negg

R* & s R B8 & N W A if T be the linear operator on R2 defined by

T(a.p) =(4a —2b,2a3 + b), then find the matrix of T relative to standard ordered basis B for R2.
|UE-T (Section-D) - ‘

ﬁV'wmémvwmwmmﬁﬁwwﬁshgﬁnm%mﬁa%=

If V'is a set of al| linear functional on V and the addition in V'is defined as : '

(f+g)(a)=f_(a)+g(a) VaeV&f,gEV' ' ‘
a e s v quﬁwﬁasﬁsﬁﬂﬁam-%l

W, respectively.
o B o1 W SR e s P s
Determine the rank of the following matrix by reducing it in Echelon form
2 -1 3 4
0 3 4 1
2.3 7 5|
12 5 116

WW“WWE%W%&%WW:

Find the inverse of the matrix by using E-row transfromations :

2 =4
-1 1 2].
2 -1 1
Gug-g (Section-E)
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(a)

(b)

(@)

(b)

mmﬁmaﬁ&mmmwgﬁﬁmm$m$mﬁmm= |
Express the following matrix as the sum of a Hermitian and a skew-Hermitian matrix:
—243F 11—} 241
3 4-5 5
: 1 1+i =2+2
FrafeRas Rura w7 @1 s 3R e DI :
Find the matrix corresponding to the following quadratic form :
XiXg + XoXy + XoXy + XX, + XoXy + XaX, . , Fgar
AT p & I ST e s fore PreaferRee et & &at fraer & (i) B zar 78 (i) v A
&¢T (iii)) 397 &7 : Find the values of A and u for which the following simultaneous equations have (i)
no solution (ii) a unique solution (iii) an infinite number of solutions. :
Xty+z=6x+2y+3z=10,x+2y + Az = pu.
Frrieriea amage ¥ $0-2ficest wra o 4R AT o 39 BN A1 ST BT

Verify Caley-Hamilton theorem for the following matrix and hence find A™";

0 0 1
A= 3 1 0/[.°
-2 14
D A IDDO_ N = . an mmam san - - -
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