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 MTE-02  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

February, 2021 

 

ELECTIVE COURSE : MATHEMATICS 

MTE-02 : LINEAR ALGEBRA 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Attempt five questions in all. Question no. 7 is 

compulsory. Answer any four questions from 

questions no. 1 to 6. Use of calculators is not 

allowed. 

1. (a) Find Adj(A), where 
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A .  

  Hence find A–1. 5 

(b) Let P2 = {a0 + a1x + a2x2|a0, a1, a2 real 

numbers}, be a vector space over R with 

respect to the usual addition and scalar 

multiplication.  

 Let S = {x + 1, 3x + 2}. Is S linearly 

independent ? If yes, find a basis of P2 

containing S. If S is not linearly independent, 

then give the standard basis of P2 over R.  3 

(c) Can 








 i

i
 be a column of a unitary matrix ? 

Justify your answer. 2 
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2. (a) Find the radius and centre of the circular 

section of the sphere |r| = 5 cut off by the 

plane  4 

 r · (i – 2j + 3k) = 4 

(b) Let 
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 Find a column vector X for which AX = cX, 

for some c  R.  2 

(c) Give an example, with justification, of a 

skew-Hermitian operator on C2. 2 

(d) Check whether or not the following linear 

system is consistent :  2 

 3 + t = x + y + z,  2 + 2t = x + 2y – z,  

4 – t = x – y + 4z. 

3. (a) Find the inverse of the following matrix 

using the row reduction method : 5 
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(b) Find the eigenvalues and an eigenvector per 

eigenvalue of the matrix 

 A = 
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. 

 Is A diagonalisable ? Give reasons for your 

answer.  5 
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4. (a) Define T : R2  R2 : T(x1, x2) = (– x2, x1). 

Show that T is a linear transformation. 

What is the matrix of T with respect to the 

standard basis ? What is the matrix of  

T with respect to the basis {v1, v2} of R2, 

where v1 = (1, 2),  v2 = (1, – 1) ?  4 

(b) Find W, where  is with respect to the 

standard inner product of R4, and  

W = {(x1, x2, x3, x4)  R4|2x1 + 3x2 + 5x3 +  

                                  x4 = 0,  x1 + x2 + x3 = 0}. 3 

(c) Suppose U and W are subspaces of a  

vector space V, where dimRV = 8. Suppose 

dimRU = 4, and dimRW = 5. What are the 

possible values of dimR(U  W) ? 3 

5. (a) Let Pk = {p(x)|p(x) is a polynomial of  

degree  k with real coefficients}, for k  N. 

Apply the Fundamental Theorem of 

Homomorphism to prove that 
3

5

P

P
  P1. 6 

(b) Find the orthogonal and normal canonical 

forms of  2y2 – 2yz + 2zx – 2xy 4 

6. (a) Let v1 = (1, 0, – 1), v2 = (1, 1, 1), v3 = (2, 2, 3). 

Find the dual basis for {v1, v2, v3}.  5 
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(b) Let V = R+, the set of all positive real 

numbers. Define operations  and  by  

u  v = uv and   v = v,  u, v  V &   R.  

 Assume that  is a binary operation on  

V and  is a well-defined ‘scalar 

multiplication’. Show that V is a real vector 

space with the operations  and .  5 

7. Which of the following statements are true and 

which are false ? Give reasons for your answer in 

the form of a short proof or a counter-example. 10  

(i) A homogeneous system of linear equations 

has only the trivial solution.  

(ii) Eigenvalues of 








11

11
 are 1, 1. 

(iii) If {v1, v2, v3} is a set of mutually orthogonal 

vectors, then so is {v1 + v2,  v2 + v3,  v3 + v1}.  

(iv) The operation , defined by a  b = sin (ab), 

is a binary operation on N.  

(v) If A is a Hermitian matrix, then – A is  

skew-Hermitian.  
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 E_.Q>r.B©.-02  

ñZmVH$ Cnm{Y H$m`©H«$_  
(~r.S>r.nr.)  
gÌm§V narjm 

\$adar,  2021 

EopÀN>H$ nmR²>`H«$_ : J{UV 

E_.Q>r.B©.-02 : a¡{IH$ ~rOJ{UV  

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%)  kgnH$ 
ZmoQ> : g^r _| go nm±M àíZ H$s{OE & àíZ g§. 7 H$aZm A{Zdm`© h¡ & 

àíZ g§. 1 go 6 _| go {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE & 
H¡$ëHw$boQ>am| Ho$ à`moJ H$aZo H$s AZw_{V Zht h¡ & 

1. (H$) Adj(A) kmV H$s{OE, Ohm± 
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A . Bggo 

A–1 kmV H$s{OE & 5 

(I) _mZ br{OE  
 P2 = {a0 + a1x + a2x2|a0, a1, a2  R}  

 R na gmYmaU `moJ Am¡a A{Xe JwUZ Ho$ gmnoj g{Xe 
g_{ï> h¡ &  

 _mZ br{OE S = {x + 1, 3x + 2} h¡ & Š`m S a¡{IH$V… 
ñdV§Ì h¡ ? `{X hm±, Vmo S _| A§V{d©ï> P2 H$m AmYma 
kmV H$s{OE & `{X S a¡{IH$V… ñdVÝÌ Zht h¡, Vmo R 

na P2 H$m _mZH$ AmYma Xr{OE &  3 

(J) Š`m 








 i

i
 EH$ Eo{H$H$ Amì`yh H$m EH$ ñV§^ hmo 

gH$Vm h¡ ? AnZo CÎma H$s nw{ï> H$s{OE &  2 
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2. (H$) Jmobo |r| = 5 Ho$ g_Vb r · (i – 2j + 3k) = 4 Ûmam 

{H$E JE d¥Îmr` n[aÀN>oX H$s {ÌÁ`m Am¡a H|$Ð kmV 

H$s{OE &  4 

(I) _mZ br{OE 
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A  h¡ &  

 EH$ Eogm ñV§^ g{Xe X kmV H$s{OE {OgHo$ {bE, 

{H$gr c  R Ho$ {bE AX = cX hmoVm h¡ &  2 

(J) C2 na, nw{ï> g{hV, EH$ {df_-h{_©Q>r` g§H$maH$  

H$m CXmhaU Xr{OE & 2 

(K) Om±M H$s{OE {H$ {ZåZ{b{IV a¡{IH$ {ZH$m` g§VV h¡ 

`m Zht :  2 

 3 + t = x + y + z,  2 + 2t = x + 2y – z,  

4 – t = x – y + 4z. 

3. (H$) n§{º$ g_mZ`Z {d{Y Ûmam {ZåZ{b{IV Amì`yh H$m 

ì`wËH«$_ kmV H$s{OE :  5 
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(I) Amì`yh A = 
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 Ho$ AmBJoZ_mZ Am¡a 

àË`oH$ AmBJoZ_mZ Ho$ {bE EH$ AmBJoZg{Xe kmV 

H$s{OE & Š`m A {dH$U©Zr` h¡ ? AnZo CÎma Ho$ H$maU 

Xr{OE & 5 
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4. (H$) T : R2  R2 H$mo T(x1, x2) = (– x2, x1) Ûmam 

n[a^m{fV H$s{OE & Xem©BE {H$ T EH$ a¡{IH$ ê$nm§VaU 

h¡ & _mZH$ AmYma Ho$ gmnoj T H$m Amì`yh Š`m h¡ ? 

R2  Ho$  AmYma  {v1, v2}  Ohm±  v1 = (1, 2),  

v2 = (1, – 1), Ho$ gmnoj T H$m Amì`yh Š`m h¡ ? 4 

(I) W kmV H$s{OE, Ohm± , R4 na _mZH$ Am§Va  

JwUZ\$b Ho$ gmnoj h¡ Am¡a   

 W = {(x1, x2, x3, x4)  R4|2x1 + 3x2 + 5x3 +  

                                  x4 = 0,  x1 + x2 + x3 = 0}. 3 

(J) _mZ br{OE U VWm W g{Xe g_{ï> V H$s Cng_{ï>`m± 

h¢, Ohm± dimRV = 8. `h ^r _mZ br{OE  

dimRU = 4, Am¡a dimRW = 5.  dimR(U  W) Ho$ 

g§^d _mZ Š`m hmo gH$Vo h¢ ?   3 

5. (H$) _mZ br{OE, k  N Ho$ {bE  

  Pk = {p(x) |p(x) dmñV{dH$ JwUm§H$m| g{hV KmV  k 

H$m ~hþnX h¡}. g_mH$m[aVm Ho$ _yb à_o` Ûmam {gÕ 

H$s{OE {H$ 
3

5

P

P
  P1. 6 

(I) 2y2 – 2yz + 2zx – 2xy H$m àgm_mÝ` {d{hV g_KmV 

Am¡a bm§{~H$ {d{hV g_KmV kmV H$s{OE &  4 

6. (H$) _mZ br{OE v1 = (1, 0, – 1), v2 = (1, 1, 1),  

v3 = (2, 2, 3) h¡ & {v1, v2, v3} H$m Û¡V AmYma kmV 

H$s{OE & 5 
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(I) _mZ br{OE V = R+, g^r YZmË_H$ dmñV{dH$ 
g§»`mAm| H$m g_wƒ` h¡ &  u  v = uv Am¡a  
  v = v,  u, v  V Am¡a   R Ûmam Xmo 
g§{H«$`mE±  VWm  n[a^m{fV H$s{OE & _mZ br{OE 
, V na EH$ {Û-AmYmar g§{H«$`m h¡ Am¡a  EH$ 

gwn[a^m{fV ‘A{Xe JwUZ’ h¡ & {XImBE {H$ V g§{H«$`mE± 
 Am¡a  Ho$ gmnoj EH$ dmñV{dH$ g{Xe g_{ï> h¡ &  5 

7. {ZåZ{b{IV H$WZm| _| go H$m¡Z-go H$WZ gË` h¢ Am¡a H$m¡Z-go 
AgË` h¢ ? bKw-Cnn{Îm ¶m àË ẁXmhaU Ûmam AnZo CÎma Ho$   
H$maU Xr{OE & 10 

(i) EH$ g_KmV a¡{IH$ g_rH$aU {ZH$m` Ho$ {bE Ho$db 

VwÀN> hb hr hmoVo h¢ &  

(ii) 
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11
  Ho$ AmBJoZ_mZ 1, 1 h¢ &  

(iii) `{X {v1, v2, v3} nañna bm§{~H$ g{Xem| H$m g_wƒ` h¡ 

Vmo {v1 + v2, v2 + v3, v3 + v1} ^r nañna bm§{~H$ 

g{Xem| H$m g_wƒ` h¡ &  

(iv) g§{H«$`m , Omo a  b = sin (ab) Ûmam n[a^m{fV h¡, N 

na EH$ {Û-AmYmar g§{H«$`m h¡ &  

(v) `{X A EH$ h{_©Q>r Amì`yh h¡, Vmo – A {df_-h{_©Q>r  

h¡ &  

 


