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Second Semester Examination, 2024 (June)

[Algebra Matrices and Vector Analysis]

Time : 2 Hours ] [ Maximum Marks : 70

Note : This paper is of seventy (70) marks divided into

two (2) Sections 'A' and 'B'. Attempt the questions

contained in these sections according to the detailed

instructions given therein. Candidates should limit their

answers to the questions on the given answer sheet. No

additional (B) answer sheet will be issued.

;g iz'u i= lRrj ¼70½ vadksa dk gS tks nks ¼2½ [k.Mksa ¼d½

rFkk ¼[k½ esa foHkkftr gSA izR;sd [k.M esa fn, x, foLr`r

funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ vius

iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer j[ksaA

dksbZ vfrfjDr ¼ch½ mÙkj iqfLrdk tkjh ugha dh tk;sxhA

SECTION—A

(Long Answer Type Questions)
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of Nineteen (19) marks each. Learners are required to

answer any two (2) questions only. 2 × 19 = 38

[k.M ¼d½ esa ik¡p ¼5½ nh?kZ mRrjksa okys iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, mUuhl ¼19½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa

dks buesa ls dsoy nks ¼2½ iz'uksa ds mRrj nsus gSaA

1. Solve the cubic x3 – 18x – 35 = 0 by Cardan’s method.

dkMZu fof/k }kjk ?ku x3 – 18x – 35 = 0 dks gy djsaA

2. Using Descarte's method solve the biquadratic equation

x4 – 3x2 – 42x – 40 = 0.

MsldkVZ dh fof/k dk mi;ksx djds f}?kkr lehdj.k

x4 – 3x2 – 42x – 40 = 0 dks gy djsaA

3. If A and B are two idempotent matrices of same order then

prove that if (A + B) is idempotent then AB and BA both are

null matrices.

;fn A vkSj B ,d gh Øe ds nks fujFkZd vkO;wg gSa rks fl)

dhft, fd ;fn (A + B) fujFkZd vkO;wg gS rks AB vkSj BA nksuksa

'kwU; vkO;wg gSaA

4. Determine the characteristic roots and corresponding

characteristic vector of the matrix 

1 1 1

A 2 2 2

3 3 3

.
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1 1 1

A 2 2 2

3 3 3

.

5. If 2 4 xy 2f (2x y x )i (e y sinx) j (x cos y)k , then verify

that 

2 2f f

y x x y
.

;fn 2 4 xy 2f (2x y x )i (e y sinx) j (x cos y)k ]  r k s

lR;kkfir djsa fd 
2 2f f

y x x y
.

SECTION—B

(Short Answer Type Questions)

Note : Section 'B' contains eight (8) short answer type questions

of Eight (8) marks each. Learners are required to answer

any four (4) questions only. 4 × 8 = 32

[k.M ¼[k½ esa vkB ¼8½ y?kq mRrjksa okys iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, vkB ¼8½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa dks

buesa ls dsoy pkj ¼4½ iz'uksa ds mRrj nsus gSaA

1. Solve the equation 4 3 26x 3x 8x x 2 0  being given

that it has a pair of roots whose sum is zero.

lehdj.k 4 3 26x 3x 8x x 2 0  dks gy djsa] ;g ns[krs

gq, fd blesa ewyksa dh ,d tksM+h gS ftldk ;ksx 'kwU; gSA
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prove that (AB) is also orthogonal matrix.

;fn A vkSj B ,d gh vkdkj ds nks vkWFkksZxksuy eSfVªDl gSa rks

lkfcr djsa fd (AB) Hkh vkWFkksZxksuy eSfVªDl gSA

3. Solve the following system at equation by Cramer’s rule:

fuEufyf[kr iz.kkyh dks ØSej fu;e ds vuqlkj lehdj.k esa gy

djsa&

2x – y + 3z = 9

   x + y + z = 6

   x – y + z = 2

4. Find the solution of System of linear Equation

jSf[kd lehdj.k iz.kkyh dk lek/kku [kkstsa&

1 2 3 43t 4t t 6t 0

1 2 3 42t 3t 2t 3t 0

1 2 3 42t t 14t 9t 0

1 2 3 4t 3t 13t 3t 0 .

5. Prove that Eigen values of a unitary matrix are of unit

modules.

fl) djsa fd ,dkRed eSfVªDl ds vkbtu eku bdkbZ ekWM;wy

ds gksrs gSaA

6. Express 

8

4

(cos isin )

(sin icos )
 in the form of a + ib.
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7. Show that 
1 1 1

... to
8 1.3 5.7 9.11

.

fl) djsa 
1 1 1

... to
8 1.3 5.7 9.11

.

8. Using Stoke's theorem prove that curl grad 0 .

LVksd ds izes; dk mi;ksx djds fl) djsa fd curl grad 0

gSA

*************
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