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(Linear Algebra-1)
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PAARAL: (1) UsUAL A UREINRAL HO 6.
(i) ol o Ul 52U 8.
(ili)  &R& WA UL ILBL =RI .

~

1. (a) %S A 2Aasil Vel AR5 Guatel €1, dl Aoid 5315 [drd 219t [S] A S-L
AL SRl Vel ALl AL Buasial 8. 7

1. (b) oﬁszz(R)mithﬂz q

b N ~ ~N
]eM2 (R)|a+b+2c+d=0} MU R ETER

5 W A AlsU 2Aas12L VAL GulasialL A, 7
SEOL)
1. (3 % U4 W g2l 2ds12l VAL 6l Guiasial ¢, dl UGLd 55 U + W 24 V-l
Gulasiel AR, dAL U + W =[U U W] =L 7

1. (b) WA 5% ulsu 2Has12lAL SR 6l Burasiat-l 989181 Rl Buiasial AR L
PP GUlaslal A . 7

2. (a) MU AW Ul WRHRI UE2 249512l VAL o Guiaslell S, dl A4UGd 531

dim(U + W) = dim(U) + dim(W) — dim(U ~ W). 7
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N

2. (b) AL{(,0,1,0), (0,1, 1, 0)} 2 UBEA 2Ads1U R* Al Y3v el GuaLaL 6. dl dd

RAAL AR Yl cotidl. 7
2l
2. (a) B ={v, Vv, ...V} S, 2 [B] = V i, dl Uid S35 AlRL A 6L 2Rl
UL S 7
() V] Vay oe v} AR RARA A B,

(i) MveV,SRdiviv,v, v, AR dlor dx1s 215 o Ad gl wsi.

N
Q'iaC—l%v:oclvl+0L2v2+...Jroc v

n'n

2. (b) {1, 2,3),(-1,0,5), (1, 4, 21), (0, 0, 7), (-7, —1, 6)} € R3 oyl [drej(l 211

-~

SR A R3 Al BulaslatAl AR 24 WRHLEL O 7

3. (a)  SIZL-edls WHA Uil A UG S 7
3. (b) AURAMRAAAT:R3 — R2% ol
T(1,1,0)=(1,0), T(1, 0, 1)= (0, 1), T(0, 1, 1) = (1, —1) €4, ll
(a, b, c) € R3 HI2 T(a, b, c) Lell 24 2241512 N(T) LULedl. 7
SEOL)
3. (a) T:U— VAR URAAA S, Al61d s31%
(i) T 25— (A8 & dl 24 dl o N(T) = {0}

(i) W [uy, o, ..., u,] = U dLAUGAA 55 R (T) = [T(uy), T(ir), ..., T(,)]. 7

3. (b in'lf{[?{:”»\R{T:R3—>R3§°'§’T(x,y,z)=(x,x+y,x+y+z), Y(x,y,z) € R3 2l

-~

UNRALRIA 8 dll Tl [RAR 24 YrAiasial HOdl. 7
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4. (b)

4. (b

M My, (R) 21 m x n UsRAL A8IS1AL 2101 1L, dl Aoid 531 %, U2 2512

M, (R) ALURHIL mn. 9. 7

1
Ao A= | -1
1

NN

2
2 | A 512) 24 2rals Hadl. 7
1

S 3 W

2Ydl

1 -1 2
A= {3 . O}Qwﬁaﬁ@s 8. MB; = {(1, 1), (-1, 1)} 24 B, = {(1, 1, 1,),

N NOA N

(1, -1, 1), (0, 0, 1)} 2 AsH R? 24 R3AL 2URL €4, cll Al 24434 24 B 24

B, -l 4rdal 343w uRadHA Hodl. 7

YA URAH T : M, R) — P,R) A T Ha ZD= a + bx + cx? + dx3 8l
C

LUAIRIA S, dl HO 2AURIAL UM T 24434 3181 Hadl. 7

5. gsHlovalol AL : (S16U6LUld) 14

(1)

2)

3)

4)

()

DR-103

UL 51Ul BurasizliAl o33 24 YUl ARl vl
(1,1, 0) 2 [drqld 2L [(1, 2, 1), (1, 1, 1), (4, 5, -2)] HL &5 A& ASIRAL.

R3 A dRcllds UEA 24512 9 AAW = {(x, 7, 2) e R¥ |z # 0} Al W A R3l

Gulaslal 8 5 AS USIRLL SIRCLAML
AB U ALSIUHL ALRUR A WRHLOL &AVULRLA S

R3AL Gwatsl {(1, 0, 0), (1, 1, 1), (1, 2, 3)} 2L Y4 2R © 5 A& USRIL dHRL

ayelloi A2l AN,
3 P.T.O.



(6)

(7)

(8)

)

(10)

(11)

(12)
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~

R241 GwaLal {(0, 2), (2, 0), (2, 2)} il [A<jd a1l 2AHR HOAL

M T : R3 — R3 2 YA 25— (A8 Gl T Al (ARl Howl.

M T : R2 — R3 2 Y3 UReldd €1 ol 8 T 21 el [A8 24 205 ¢ AHIRL velloid
AR AL

}RAURAAA T : My(R) — R3, T (t ZD =(a, b+ ¢, ¢) Ul VAR Adl (AL
eALA51L N(T) Howell.

AR5 A =[a;] 2in x n 52U A0 ©5 2@l ay; =3, Vi, j 6, dl Al 2rls Hodl,
%A L5 % 4 seilAl YAtk 2015 S dl oldldl s Al R UBULRAHL YA 2ol

YA,

- 11 e -
M A= L o} € My(R) $IL, ll s n(A) HOAL.
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Instructions : (i) Notations and terminologies are standard.
(i)  All the questions are compulsory.

(ii1)) Each question carries equal marks.

I. (a) Let S be a non-empty subset of a vector space V, then prove that [S] is the

smallest subspace of V containing S. 7

I. (b) LetV=M,(R) andWZHEC1 d

b
}eMz(R)|a+b+2c+d=0}ProvethatWis

a subspace of a vector space V. 7
OR

I. (a) IfU and W are two subspaces of a vector space V, then prove that U + W is a

subspace of V,and U + W =[U U W]. 7
1. (b) Prove that intersection of two subspaces of a vector space is also a subspace but
union is not. Justify. 7

2. (a) LetU and W are two subspaces of a finite dimensional vector space V, then prove

that dim(U + W) = dim(U) + dim(W) — dim(U  W). 7
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2. (b)

2. (3
2. (b)
3. (a)
3. (b
3. (a
3. (b)

DR-103

Let {(1,0, 1, 0), (0,—1, 1, 0)} be a linearly independent subset of the vector space

R*. Extend it up to a basis of R*.

OR

Let B = {v,, v,, ... v} span vector space V, then prove that the following two

conditions are equivalent :

(i)  {v|,Vy, ... v,} is a linearly independent set.
(1) Ifv eV, then the expression v = a;v; + a,v, + ... + oV, 1S unique.

Find basis and dimension of the subspace spanned by set

{(1,2,3),(-1,0,5), (-1, 4,21),(0,0,7), (7, -1, 6)} in R3.

State and prove Rank-Nullity Theorem.
Let T : R3 — R2 be a linear transformation defined by T(1, 1, 0) = (1, 0),

T(1, 0, 1)=(0, 1), T(0, 1, 1) = (1, —1). For (a, b, ¢) € R3, obtain T(a, b, ¢) and find
N(T).

OR
Let T: U — V be a linear map. Prove that
(1) T is one-one if and only if N(T) = {0y}
(1)  If[uy, uy, ..., u,] = U, then R (T) = [T(u), T(uy), ..., T(u,)].
Find range and kernel of the linear map T : R3 — R3 defined as

Tx,y,z2)=(,x+y,x+y+2z), V(x,y,2) € R3.



4. (b)

4.  (b)

Let M,,,.,, (R) be the set of all m x n type of matrices. Prove that the dimension of

a vector space M., (R) is mn. 7
1
Find the rank and nullity of the matrix A=|-1 7 2]|. 7
I 0 1
OR
1 -1 2
Let A= 31 0 be a given matrix. B; = {(1, 1), (-1, 1)} and

B,={(1, 1, 1,), (1,1, 1), (0, 0, 1)} be bases of R? and R? respectively. Find the
linear transformation associated to the matrix A with respect to ordered bases B,

and B,. 7

Let T : M, (R) — P4(R) be a linear transformation defined by

b
T ([a dD: a + bx + cx? + dx3. Obtain Matrix of T with respect to standard
Cc

bases of M,(R) and P;(R). 7

5. Answer in brief : (Any Seven) 14

(1)
)

3)

(4)
()

DR-103

State necessary and sufficient condition to be a subspace of a vector space.
Check whether (1, 1, 0) € [(1, 2, 1), (1, 1, 1), (4, 5, =2)]. Justify.

Let R3 be a real vector space and W = {(x, y, z) € R3 | z# 0}. Is W subspace of

R3 ? Give reason.
Define basis and dimension of a vector space.

Check whether the set {(1, 0, 0), (1, 1, 1), (1, 2, 3)} of R3 is linearly independent

or not. Justify your answer.

7 P.T.O.



(6) Find the basis of a subspace of R, spanned by the set of vectors
{0,2),(2,0),(2,2);.

(7) LetT:R3— R3 be a one-one linear map, then what is range of T ?

(8) LetT:R2— R3be a linear transformation. Can T be an onto ? Justify.

(9) LetT:M,(R)— R3 be a linear transformation defined as
a b
T ﬂ dD =(a, b + ¢, ¢), then find N(T).
c

(10) Let matrix A = [a;] be an n x n matrix such that a;; = 3, Vi and j, then

find nullity of A.

(11) If A is non-zero 5 x 4 matrix, then show that row vectors of A are linearly

dependent in R*.

11
(12) In My(R), if A = [1 O}, then find n(A).
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PUARIL: (i) AHIH UL F3ULA 6 AL UHIA IRICUIR =R1 €.
(i) oMUl dRgAL 215 ¥ o U3/ U2l UAALIRIMR £l 6.

1. () (b6l x=a 20 AUdd & 24 ¢(a) = b AU 8. ¥ cal ( %mg ) f(x,y)
X,y—) a,

= 1,1 € R, 2R =R1dq ¢l ol AUCd 5315, @ad lim f(x, d(x)) UL AR BRI
X —>a

e o ] CRIGR AR 8. 7

)Czy

x2y? + (x —

~

7 [l (0, 0) WAl Yriziald et Aol .

1. () QEaf(x,y) =

1Yl

L (@) [@=9f(x,y) 2l g (v, y) BuA [Q920 24451 UL D, 2 D, WR AnARId 8.
UG %, A lim f(x, y) =1 2 Lim g, y) =5, o/, L, € Rdl

(y)—>(ab) (y)—>(ab)
lim ) (x, ) =1 L. 7
. (e ()=
1. (b)) AAdsUs, [dEf (x, y) BarHGlg (0, 0) WR Udd 6, ol
Y ey 00
-5 5, X, * 5
[y =12y 7

0, (x,5)=(0,0)

2. (&) Mz=f(x,y) ks [Agd A8 E < R? W AR dRelds [Qax 8. A f, 241
Rl BRI dAHY E UR AUt S dl, AULGLd 5313
() [QEaf, Eur Qsadlas.
0z 0z

(ii) 5z=a—8x+a—8y+gp @il g — 0 2R p =~[5x2 + 852 — 0 . -
X y
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2
Y (x,y) #(0,0) 3

2. (b)) Mf(x,y)= 21y

0, (xy=(0,0

UUGLA 52U 5 £(0, 0) UR Udd 21 [Asa-dlx

. 7
YA
2. (a) ool A vl A ALGKA 511 7
~ x+ ~ ~
2. ) Mu=tan ! d x40y 9 i sAL 7

x-y ox oy

3. (@) Mu=¢(H), msalAl AHURHGR [ H = £ (x, y) | [d=2 Qs vl ofloy saui-ll

1[5 [AsEll AR BRIl S dl, AUGLd 531 7

g Lu, ou_ R o
(1) xax+y oy mF'(u) G(u),F'(u)=0.

2 2 2
iy 22 ”2‘+2xy ou 20 ZzG(u)(G’(u)—l )
ox 0xdy oy

" H=f(x,y)=Fu)=¢" ().
3. (b) =L HA YL AvARAL KL ¥ HAL URAUOL 24 €1 A AHAL RIS HETH L. 7
Al

3. (a) [d9d ol E c R2 W @unailid [ f A siE (6l (a, b) € E uR 22l RAR Hell

BR1d o Higll 3R] ARl ull 24 AUGd S3L. 7
xz —v? ~ NI ~
3. (b)) fx,y)= X—Lz — 3, (% y)#(0,0) HI2 AR UHL ASIRAL. 7
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4, (a)
4. (b)
4. (a)
4. (b)

45 £ (x, y) = 0L (35 (GigRAll-l 2AR<AA Hiz-l 3R] 24 Wl ARt @l 24 ALGd

531
~N _Lz M ~N ~N M ™~
(A8 £ (x, y) = Fi@-Da(y+2) Al ettt [RdzeL AL

YL
45 y = £ ()l AscllBordl AWl 42t dRdl.

48 (y - 2)2 =x (x — DL (5 [GigaAlAL usiL <gldl.

5. sifed @l :

(1)

(2)

€)

(4)

()

(6)

(7)

(8)

DR-103

xy +2

lim Wl
(y)—(12) X2 +y?

—

.

(Gig (a, b)ll 2R U 2UAL V4L AL

2

~ X .

odidls,  lim 52— A 2@ 2.
() =>(0,0) X* Y

~ ~ 82 XN N
o f(x,y)=xlogy+ylogux, dla{ HAdl.

Acld S14 Uz [Aset{l A Sl dal [sua (A 215 Balerul 24l

a € R L5 BHdl {2 (@8 e + o 2R 6 ¢
=~ X+ NN
AHURHRIM [ 1 (x, y) = =Y | e <l
Ve

([l 7 = xy-, Aset [6ig (Saddle Point) 2Ll

11

14

P.T.O.



(9 A f(x,y)=log (xy),x,y € R" €4, dlf,, 24 f,, ORIGR §'5 A€l d AsIRAL
(10) VAL ML : dscll
(11) HsERlA UHA @l

N

(12) 4$x2 +y2 = a2 -l dsdiE1aRL 2l
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Instructions : (i)  All questions are compulsory and carry equal marks.

(i1) Figures to the right indicate marks of the questions.

1. (a) Let the function ¢ is continuous at x = @ and ¢(a) =b. If lim f(x, y) exists

(x,y)—>(ab)
and is equal to / € R, then prove that lim f(x, ¢(x)) also exists and equal to /. 7
X —>a
L . : X2y :
1. (b) Find iterated limits of the function f'(x, y) = 2+ (r—y) at a point (0, 0). 7

OR
1. (a) Letf(x,y)andg (x,y) be functions of two variables defined on domains D; and

D, respectively. Then prove thatif lim f(x,y)=/;and lim g(x,y) =1,

(xy)—>(a,b) (xy)—>(a,b)
where [}, [, e R,then lim (£ g) (x,y)=1 L,. 7
(xy)—>(a,b)
I. (b) Show that the function f'(x, y) is continuous at the origin, where
X —y3
_ ) >, * Oa 0)
fy)= {2y BV 7
0, (x, y) = (0,0)

2. (a) Ifz=f(x,y)is areal function defined on non-empty open set E — R? . If /., and
/'y exist and continuous on E, then prove that

(1)  The function f'is differentiable on E.

oz

oz
(i) o6z= a—5x+a—8y+sp where &€ — 0 as p =+/8x2 + §)2 — 0. 7
* y

DR-103 13 P.T.O.



2
LY e # (0.0
2. ) /@y ={ [y (x y) # (0,0)

0, (x, y) = (0,0)
then prove that f'is continuous and differentiable at (0, 0).
OR
2. (a) State and prove Schwartz’s theorem.

2. (b) Ifu:tan’l);_y,then prove that xZ—u+y a—uzo,

X oy

3. (a Ifu= ¢ (H)is a function of a homogeneous function H = f (x, y) of degree m

whose partial derivatives of second order exist, then prove that

G Lu, ou_ R
(1) xax+y oy mF'(u) G(u),F'(u)=0.

2 2 2
iy 122 ;l+2xy ou 29 ZzG(u)(G'(u)—l),
ox 0x0y oy

where H=f(x, y) = F(u) = ¢! ().

3. (b) Find three positive integers whose sum is 24 and their product is maximum.
OR
3. (a) State and prove necessary condition for the function f defined on an open set

E c R? to have extreme values at a point (a, b) € E.

22
3. (b) Verifty Euler’s theorem for f (x, y) = ))52_+;L2 , (x,y) # (0, 0).

DR-103 14



4. (b)

4. (b

State and prove necessary condition for the existence of a double point on the

curve f(x, y) = 0.

Ll

Expand f'(x, y) = <3 upto second degree in powers of (x — 1) and (y + 2).

OR
Derive the formula to find radius of curvature of a curve y = f(x).

Determine the nature of the double point of the curve (y —2)2 =x (x — 1).

5. Attempt Any Seven.

(1)

)

€)

(4)

)

(6)

(7)

(8)

DR-103

+2
Find: lim 3> .
(ey)=>(12) X7 1y
Define : Rectangular neighbourhood of a point (a, b).

2

. Xy .
Show that  lim > 4 does not exist.
(ey)=(0.0) X*+Y

82

Iff(x,y)=xlogy+ylogx, then obtain PR

Give one example of a function of two variables which is continuous but not

differentiable.

For what value(s) of @ € R is the function e** + % harmonic ?

+
Find the degree of the homogeneous function f(x, y) = \/)—C—Jr\% .
XTNY

Find saddle point for the function z = xy.

15 P.T.O.



(9) Iff(x,y)=log (xy), x, y € R, then verify whether /.y andf, are equal.

(10) Define : curvature.

(11) State Maclaurin’s theorem.

(12) Find the radius of curvature of the curve x? + y? = a2.
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