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Attempt any four questions. All questions carry equal marks. 

                                                                

1. Consider the vector space ℝ3 and its subset 𝑆  

𝑆 = {(𝑎, 𝑏, 𝑐) ∶ 3𝑎 − 4𝑏 + 𝑐 = 0, 𝑎 + 2𝑏 − 𝑐 = 0,   𝑎, 𝑏, 𝑐 ∈ ℝ} 

Show that 𝑆 is a subset of ℝ3 and also find dim 𝑆 . 

Determine whether or not the vectors (1, −3,2), (2,4,1) and (1,1,1) form a basis of ℝ3 

Are the following sets linearly independent or linearly dependent? 

𝐴 = {(3 − 𝑖, 2 + 2𝑖, 4), (2,2 + 4𝑖, 3), (1 − 𝑖, −2𝑖, 1)} ;     𝐵 = {(1,2,3), (1,3,2), (3,7,8)} 

 

2. Solve the system of equations: 

3𝑥 + 4𝑦 − 6𝑧 + 𝑤 = 7 

𝑥 − 2𝑦 + 3𝑧 − 2𝑤 = −1 

𝑥 − 3𝑦 + 4𝑧 − 𝑤 = −2 

5𝑥 − 𝑦 + 𝑧 − 2𝑤 = 4 

Find the rank of the matrix 

𝐴 = (

−2 −1 −3 −1
1 2 3 −1
1 0 1 1
0 1 1 −1

) 

Verify that the matrix 𝐵 satisfies its own characteristic equation and hence find its inverse 

𝐵 = (
12 −1 4
−1 12 −1
4 −1 12

) . 

 

3.  Show that 

27 sin4 2𝜃 sin4 𝜃 = cos 12𝜃 − 4 cos 10𝜃 + 2 cos 8𝜃 + 12 cos 6𝜃 − 17 cos 4𝜃 − 8 cos 2𝜃 + 14 

Sum the series 

sin 𝜃 sin 2𝜃 + sin 2𝜃 sin 3𝜃 + sin 3𝜃 sin 4𝜃 + ⋯ upto n terms, 𝑛 ∈ ℕ 

Solve the equation  

(𝑧 + 1)7 = 𝑧7[cos 7𝛼 + 𝑖 sin 7𝛼] . 

 

4.  Solve the equation      𝑥3 − 9𝑥2 + 23𝑥 − 15 = 0      ;  the roots being in A.P. 
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If 𝛼, 𝛽, 𝛾 are roots of the equation 𝑥3 − 𝑚𝑥2 + 𝑛𝑥 − 𝑠 = 0, find the value of  

∑ 𝛼2𝛽    ,       ∑
𝛼2

𝛽𝛾
 

Find all the roots of the equation 𝑥4 + 2𝑥3 − 16𝑥2 − 22𝑥 + 7 = 0, where it is given that  2 + √3 

is one of the roots. 

 

5. Find the multiplicative inverses of the given elements if they exist: 

[11]16 𝑖𝑛 ℤ16      𝑎𝑛𝑑     [38]83  𝑖𝑛  ℤ83 . 

Let 𝑎 be a fixed element of a group 𝐺 and let  

𝑁(𝑡) = {𝑥 ∈ 𝐺 ∶ 𝑥𝑡 = 𝑡𝑥}. 

Show that 𝑁(𝑡) is a subgroup of 𝐺. 

Find the order and inverse of the permutation  

(
1 2 3
2 5 4

4 5 6
3 6 1

) . 

 

6. In permutation group 𝑆6, if 𝛼 = (2 3 4) and 𝛽 = (2 5 6), then find a permutation 𝜙 such that 

𝜙𝛼𝜙−1 = 𝛽. 

Let 𝑎 be a fixed element of a ring R, and let  

𝐼𝑠 = {𝑥 ∈ 𝑅 ∶ 𝑠𝑥 = 0}. 

Show that 𝐼𝑠 is a subring of 𝑅. 

Show that ℤ8 = {0,1,2,3,4,5,6,7,8} is a commutative ring w.r.t. addition modulo 8 and 

multiplication modulo 8. 
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