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NJ-1266 
B.Sc. (Part-I) Examination, 

Mar.-Apr., 2023 
MATHEMATICS 

Paper - I 

NJ-1266 

(Algebra and Trigonometry) 
Time Allowed : Three Hours 

Maximum Marks : 50 

Note : Answer any two parts from each question. All 

questions carry equal marks. 

^aols-I/Unit-I 
Q. 1. (a) Rf YIRU0 ô HEIUGIT A-1 IH f, 

125 

[1 2 -2 
A=-1 3 o 

0 -2 1 

By elementary transformation find A-1, where : 

PTO. 



1 1 
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A = -1 

0 

2 
3 

-2 

row rank. 

(2) 
-2 

(b) 3TGJ6E A=2 3 4 us snf vÞ FOI 

[1 2 3 

0 

[1 2 3 

1 

3 5 7 

3 5 7 

Find row rank and column rank of the matrix 

A =2 3 4 and verify that column rank = 

1 1 

(c) e^À to 3C46 A= 5 2 

3 

6 

-2. -1 -3| 

1 1 1 

Show that the matrix A'= 5 

-2 

satisfies Caley-Hamilton theorem. 

3 

2 6 

-1 -3 



Q. 2. (a) is to T LcbHA 

6 : 
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5ablf-II/ Unit-II 

(3) 

X + 2y + 3z = x 

3x + y + 2z = Ay 

2x + 3y + Z = Z 

Show that the only value of for which 

following system of equations have non-zero 

solution, is 6 : 

X + 2y + 3z = x 

3x + y + 2z = ày 

2x + 3y + z = hz 

(b) E fU fb 3 + 5x2+ 3x � 9 = 0 I 

Prove that x3 + 5x2 + 3x -9 = 0 has 

multiple root whose multiplicity is 2. Also find 

all roots. 

PT.0. 



(4) 

(c) HARUT f(X) = 2x4 + 3x° � -1 =0 

Find nature of roots of the equation f(x) = 2x 

+ 3x3 - x²-1 = 0. 

FoTs-IIII Unit-III 

Q. 3. (a) 100! ’ À fori T? 

How many zeros are there in the end of 

100 ! ? 

(b) R dfse fa fabit Ga 3s0 H, 
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Prove that intersection H, n H, of two 

subgroups H, and H, of a group G is 

subgroup of G. 

(c) uH, G Huo0s 2 oT LS 34THE , a RIG 



If H is a subgroup in G of index 2, then prove 

(5) 

that H is a normal subgroup of G. 
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^OI5-IV I/ Unit-IV 

Q. 4. (a) Ie f HE HHIORI f:G ’ G' 

ker f = (e} 

Prove that a group homomorphism f:G’ G 

is an isomorphism iff ker f= (e). 

Prove that a ring R is without divisors of zero 

iff cancellation laws hold in R. 

(ab)-1 = a-1 b-1 a, be FRIT a = 0, b 0 

PT.0. 



In any field F prove that: 

(ab)-1 = a1 b-i a, b e F and a 0, b0 
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Q. 5. (a) uf cos0 + sin = V2 cose, a s su fs 

(6) 

^bIg-V/ Unit-V 

cos-sin = 2 sin 0 

If cose+ sin = N2 cos 0, then prove that 

(b) Rg ôifsr: 

cos-sin = /2 sin 0. 

Prove that : 

1 

log(1+itan a) = log, seca +ia. 

(c) fR ôSe f5 : 

log(1+itan a) = log, seca + ia 

1 1 

3.5 7.9 11.13 
1 

2 8 



Prove that : 
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1 1 
+ 

(7) 

3.5 7.9 11.13 
+ 

1 
upto o terms = 

2 8 

1,200 
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