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'B.A./B.Sc. Il Year Examination, 2019 (Unified Syllabus)
Mathematics-lV ..inear Algebra and Matrices

Time : 3 Hrs.] (AB-226) [M.M. : 33/65
Note: $¥ e W &1 ufa wuei-ar, 7, 31, T vd § 3 Refrar fisar e &1 <ave-31 (e1g Il o) # 0% g w0 e
&, o o v 1 & o @ v it #) vsh-a, <1, @ qun 5 (Rgd 3wk ae) 9IS 3 2 e €1 IS
S N U W AT B favga 3R i & Section-A
Note : 3% US ¥ TS T & & WINY & o1y IR Jfara &) seden . Wm 1-3/2'6 37 &1 &1
1. (i) e R (C) & dwx QW & = &
Show that R (set of real number) is not a vector space over C (set of complex number).

(i) fame @ v, (R) R T 3Res Framl & arwia aaex W 78 &1Show that V2(R) is not a vector space
with the following operation, as ,\Va = (x4, y1) € V2, B = (x2, y2) EV2 and C € R (x4, y1) + (X2, Y2) =
*(3y4+3ya, X1 — X2), (Vector addition) and ¢ (x4, y1) = (3¢y1, -Cx4). (Scalar Multiplication). ;

(i) Reared 5 W et R V o we W T8 &, aft V U 2 x 2 & 3T a W, 2 x 2 & RieR FegE &
Tqaa 21 If Vis a vector space of all 2 x 2 matrices over R and W is a subset of V having singular matrix,
then show that W is not a subspace of V. '

(iv). foe R & 37 W & IRHIT FR0| Define subspace of a vector space.

(v) = a el [ 31 9R91fa S| Define Range and null space.

(vi) ST W A F&d #PWhat do you mean by dual space? ' .

(vii) 3TIE B PIfC B IRWITT S| Define Rank of a Matrix. , : :

(viii) Fo-2fyeds ya & U foranl State Cayley-Hamilton'’s theorem.
(ix) W ¥ 2 | 0 1 2
g A=|1 0 -1 & afrereildTe = @ar €2 Find the eigen value of the matrix, A=1 0 -1
E B o | 2 -1 0

(x) x?+5x2 —7x2 | T SE 21 f=all Obtain the matrix corresponding to the following quafjratic
form x2 +5x2 = 7x3. ' . Section-B
Note : 5 @08 3 21 7o & eid @8 ¥ U W &1 &l e W 5/10 3 T &1 R IR anfE €
2. (a) e SumEE W @ <Y daex /1 V(F) amgﬁ%mmam%— The necessary
' and sufficient condition for a non-empty subset W of a vector space V (F) to be a subspace Is :
| abcFanda,peW=an+bp eW. |
(b) TaEA W,UW, P& g (@) el fg 9 &1 Under what condition W, U W, is a space. If W4 and
W, are subspace of V(F). Give proof. m
3. (a) dfkw d w,, T W & qq fam i : If wy and wo are subspace of V(F), then':
(i) wq + w2 is also subspace of V (F). (i) L (wq Uwp) =Wy + W2 . -
(b) dfE dimwy =4, dim wz = 4 3K dim v = 6 & dim (wy N W) B T TEHE 82 If wy and ws distinct
subspace of V(F). Given that dim wq = 4, dim wy = 4 and dim v = 6. Find possible dim (wq Nwy).
' Section-C
4. ftdimU=dimV R&asd & dim U =dim V & U(F) =V (F). IfU (F) and V (F) are two vector space with
. same dimension n, then show that dim U = dim V ¢ U(F) =V (F) . Where = stand for isomorphic of

s. : ' . KIDE ||
5. ;g:’:(;m 3% Frfor o1 fawaR § =g | Define and discuss the construction of Quotient space in detail.
' ' | Section-D
6. Iff: Vs (R)—Va(R), suchthatf(a, b)=(a+b,a-b,b)is alinear transformation. Find .
' (a) Rank of f . (b) Nullity of f Al
P
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7. Rewrgd i dim W+ dim WP = dim V, 56T W te V &1 1@ 27 &1 1f Wis a subspace of a finite dimensional
vector space V(F), then show that dim W + dim W® = dim V, where WP is annihilator of W. Section-E
8. (a) JIWKH AIE B Hermitian T Skew Hermitian & @ 3 ford
' - KIF Al 2+i

~ Express 3 4-5i 5 as a sum of Hermitian and Skew Hermitian matrix.
1 1+i -2+2§
' ‘ 1 W 1
(b) mmﬁmmﬁl Findtherank of matrix, A=|a b ¢ e
: B bl
9. (a) Discuss the role of A and u in solution of the followmg equation :

X+y+z=6
X+2y+3z=10

X+2y +Az=u
to have (a) consistency and (b) Inconsistency.

(b) 311'\'\1?5 3MGE & fere der-eftere g & weanfie == 3iik A" @@l Verify Cayley-Hamilton theorem

2
1| and then find A~
3

o N O

1
for the matrix A = |0
2
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