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SARDAR PATEL UNIVERSITY
B.Sc.(SEMESTER. - 1V )(JUNE 2010 BATCH) EXAMINATION - 2016
day , 2™ May , 2016
MATHEMATICS : US04CMTHO1
( Linear Algebra )

Time : 2:30 p.m. to 5:30 p.m. Maximum Marks : 70

Que.1 Fill in the blanks.

(1) In any vector space V, ¢ u =@ vV => U ccccoevrenne. v,Yu,ve ViaeR,a#0
(@)= ()< (> (d) #
(2) i is a subspace of vector space V .

@1} B ©0 @0
(3) [(0,0,2), (0,3,1)] = crovivis
(a) xy-plane  (b) yz-plane  (c) zx-plane  (d) V3
(4) Any set containing zero vector i .......ooovvivenns set .
(a) LI (b) LD (c) empty  (d) neither LI nor LD
(5) The vectors (a,b)&(c,d) of Vp are LD iff .............
(a) ad=bec (b) ab=cd (c) ac=bd (d) a=c
6) {22=1, 2+1, v }is LI set .

(a) 1-2%2 (b) 224z (¢) =z-1 (d) z?-z-2

(8) T: Vs —Vy defined by T(z1,22,%3) = ..o, is not linear map .
@) zmtatad () mezs () mAmtrs  (d) @
(9) I T:Vy — Vo defined by T(z) = (,0) then T(z 4+ y) = ..o,
@ @y O @+30) © @0 @ 0
(10) I T: Vi = Vi defined by T(z) = (z, 2z, 3z) then .......ooeevvevr.

(a) T(z+y) # T(z) + T(y) (b) T(az) # aT'(z) (¢) T is not linear (d) T is linear
Que.2 Attempt the following ( Any Six )
(1) For any vector space V, prove that a 0 = 0 ¥ scalar o .

(2) For any vector space V, prove that (-l)Ju=—u , ¥V u€ V.

(3) Is the set {(1,0,0),(2,0,0),(0,0,1)} LLin V3 ?
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(4) 1s the set {(1, 1,0),(1,_—1,0), (1,1,-1)} LD in V3 7
(5) Is the set {sin? z, cos 2z,1} LD ?
(6) Show that the set {(1,1,1),(1,=1,1), (0,1,1)} is & basis of V3 .
(7) Show that the map T : V3 — V3 defined by T(z1, 79, 23) = (1, %2,0) is linear .
(8) Let A= [é _11 (2]] " Determine a linear map T : V3 — Va2 such that
- A= (T:B,By), where B1&B, are standard bases for Vo& V3 respectively .

Que.3 (a) Let R be the set of all positive real numbers .Define the operations as bellow : 5
utv=uv , ¥ uv €Rt ; au=u* VY ueR"aeR
Prove that RT is a real vector space .

(b) A nonempty subset S of a vector space V is a subspace of V iff au + fv € S,

¥ u, ve S and for all scalar o, 8. 3
OR
Que.3 (a) Show that V3 = {(z1, 22, z3) | x1,22,23 € R} is a real vector space under usual
addition and scalar multiplication . 5
(b) Is the set {(z1,z2,23) € V3/ 22 = V2r1}  subspaces of V3 7 Verify it . 3

Que.4 (a) Let S be a nonempty subset of a vector space V then prove that [S] is the smallest
subspace of V containing S . ' 4

(b) In V4 , show that (3, 7 ) belongs to [(1,2),(0,1)] but does not belongs to [(1,2),(24)] . 4

OR

Qued (a) IfS={(1,-3,2),(2,-1, 1)} is a subset of V3 , then show that (1,7,-4) € [S] but (2, - 5,4)
does not belongs to [S] . 5

(b) If S is a nonempty subset of a vector space V then prove that [ S ] = Siff S is a subspace
of V. 3

Que.5 (a) Is the set S ={(1,1,2),(-3,1,0), (1,-1,1),(1,2,—3)} LD ? If set is LD then locate one
of the vectors that belongs to the span of previous ones . Also find a LI subset A of S
such that [A]=[S] . 5

(b) In any vector space V , prove that if a set is LI then any subset of it is also LI . 3

OR
Que.5 (a) Is the set § = {(1,1,2),(~3,1,0),(4,0, 2),(1,-1,1)} LD ? If set is LD then locate one
of the vectors that belongs to the span of previous ones . Also find a LI subset A of §
such that [A]=[S] . 5

(b) Let V be a vector space then prove that The set {v1,v2} is LD iff v1&v; are collinear . 3

Que.6 (a) If U and W are subspaces of a finite dimensional vector space V then prove that
dim(U + W) = dim(U) + dim(W) = dim(U N W) . 4



(b) In a vector space V I B = {v1,v2,...., U} span V then prove that the following two
conditions are equivalent
(i) Bis LI
(i) If v € V, then the expression v = a1v1 + agu2 f ..... + Qnln is unique .

OR
Que.6 (a) Let the set {v1,va,....., 0} be a linearly independent subset of an n - dimensional
vector space V . then prove that we can find vectors {Vg41,Vk+2,....,Un} such that the
set {v1,02, oev, Uk, Vg1, -, Un } 15 @ basis for V..

(b) Is the subset § = {z~—1, z?+z—1, 22 —2+1} from a basis for vector space P 7 Verify it .

Que.7 (a) IfT: U — V is one - one and onto linear map , then prove that {T(w),T(ug), ..., T(un)}
is LI set in V iff {u1,ug,...,up}is LIin U .

(b) Determine a linear map if T': Vo — Vy defined by
7(1,1) = (0,1,0,0) , T(1,~1) = (1,0,0,0) .

OR

Que.7 (a) Let Uand V be a vector space and T: U — V' be any map then prove that Tis
linear iff T'(auy + Bug) = aT'(uy) + BT (uz) , for all scalar  a, B,V u,ug el

(b) Determine a linear map if T : V3 — V4 defined by
T(1,1) = (1,1,1,1), T(1,~1) = (-1,-1,-1,~1) .

Que.8 (a) Let a linear map T : Vo — V& be defined by T'(z,y) = (z,—y) . Find (T": B, Ba),
where By ={(1,1),(1,0)} ; Bx={(23),(45)}

OR

Que.8 (a) Let a linear map T : V3 — Va be defined by T'(z,y, 2) = (z+y,y+2) . Find (T : By, By),
where B = {(1,1,2/3),(~1,2,-1),(2,3,1/2)} ; Ba=1{(1,3),(1/2,1)}
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