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First Semester B.A./B.Sc. Degree Examinations, December 2018 

(CBCS Scheme - Freshers) 

MATHEMATICS 

Paper I 

Time: 3 Hours] [A1ax. A1arks: 70 

Instructions to Candidates: Answer all Parts. 

PART-A 

1. Answer any FIVE questions: (5 x 2 = 10) 

[ 1 1 l 
2
_l_J· (a) Find the eigen values of the matrix A = 1 

(b) Find the value of A for which the following system has a nontrivial solution: 

2x - y + 2z = 0 
3x + y - z = 0 

AX - 2y + Z = 0 

(c) Find the nth derivative of log 3x . 

(d) 

72 

(e) Evaluate fsin7 xdx . 
o 

,72 

(f) Evaluate fsin5 X· cos ' xdx. 
o 

(g) Find the angle between the line x+1 
3 

x-5 
3 

z+5 
6 

and the plane 

2x + 3y + 5z + 6 = 0 . 

(h) Find the centre and radius of the sphere x2 + y2 + z2 - 4x + 6y - 8z -16 = O. 
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PART- B 

Answer ONE full question : (1 x 15 = 15) 

2. (a) Find the rank of the matrix A ~ l~ ~ ! !j by reducing to row reduced 

echelon form. 

(b) Verify the system of equations 

x + 2y + 2z = 1, 2x + Y + z = 2, 3x + 2y + 2z = 3, Y + z = 0 

for consistency and hence solve. 

(c) Verify Cayley-Hamilton theorem for A = [~ ~l. 
Or 

3. (a) Find the rank of A ~ l ~ 1 1 2l 
1 - 3 6 by reducing to normal form. 
-3 1 2_j 

(b) For what values of It and Jl the following system of equations 

x + y + z = 6, x + 2y + 3z = 10, x + 2y + JlZ = ;_ 

have (i) unique solution (ii) an infinite number of solutions (iii) no solution. 

(c) 
r- 4 (' 

Find the eigen values and eigen vectors of A = 
-1 2J 

PART- C 

Answer TWO full questions : (2 x 15 = 30) 

4. (a) Find the nth derivative of eax sin(bx + c). 

(b) 
1 Find the nth derivative of ---=-2--- 

6x - 5x + 1 

(c) If x = sin t and y = sin pt show that 

(1- x2 )yn+2 - (2n + l)XYn+l - (n2 - p2 )Yn = o. 
Or 
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5. (a) State and prove Leibnitz's theorem for nth derivative of product of two 

functions. 

(b) 
. cpz 2 cpz 

If z = sm(ax + y)+ cos (ax - y), show that -2 = a -2' ox oy 

If u = x2 _ 2y and v = x + y find 0 ~u, v ~ . o x, y (c) 

1[/2 

6. (a) Find the reduction formula for Jcosn xdx and evaluate Jcosn xdx. 
o 

(b) 
C/O dx 

Evaluate J--- 0(1 + X2) . 

(c) 
1 a 1 
J x - Evaluate dx, a> -1 is a parameter. 
o logx 

Or 

1[4 

7. (a) Find the reduction formula for Jtann x and evaluate Jtann xdx. 
o 

(b) 

(c) 
1[ 

Evaluate J x sin 4 x . cos ' X dx . 
o 

PART- D 

Answer ONE full question: (1 x 15 = 15) 

8. (a) Find the equation of the plane coaxial with the planes 6x + 4y - 5z - 2 = ° 
and x - 2y + 3z = ° and parallel with direction ratios (1, 3, 2). 

(b) Verify the lines and 
x-2 y-3 z-4 
--=--=-- 

3- 4 5 
for 

coplanari ty. 
(c) Find the equation of the sphere which passes through the points (3, 0, 0), 

(0, -1,0), (0,0, -2) and having its centre on the plane 3x + 2y + 4z -1 = 0. 

Or 
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9. (a) Find the equation of the plane bisecting the angle between the planes 
7x + 4y + 4z + 3 = 0 and 2x + y + 2z + 2 = o. 

(b) Find the shortest distance between the lines 
x+3 
-4 

y-6 
3 

z 
2 

and 

x+2=y=z-7 
- 4 1 1 

(c) Find the equation of the right circular cylinder of radius 2 whose axis 
passes through (1, 2, 3) and has direction cosines proportional to (2, -3,6). 
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