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GROUP- A 

Multiple Choice Type Questions) 

Choose the correct alternatives for any ten of the 

10x 1 = 10 
1. 

following: 
The matrixcos 6 sin iss 

- sin 6 cos 0) i 

b) Skew-symmetric a) Symmetric 

Singular d) Orthogonal. 
c) 

ii) In the MVT f(h) = f(0)+ hf (0h), 0 < 0<1,if 

f(x) = and h = 3 then the value of 0 is 

1+x 

b) a 1 

d none of these. 

Turn over 

1301/1(N) 



CS/B.TECH(N)/ODD/SEM-1/BSM-101/2019-20 

ii) The value of the integral xe* dx is 

b -2/ a) 2/T 

c d) 0. 

IvIf T: V-> Wis a linear transformation then Nullity 

of T+ Rank of T equals to 

a) dimension of V 

b) dimension of W 

c dimension of V+ W 

d) none of these. 

matrix v The sum of the eigenvalues of the 

is 

a 1 b) 5 

c) d) 0. 

vi) If A is a skew-symmetric matrix then P'AP is 

a) Symmetric 

b) Skew-symmetric 

c) Symmetric and Skew-symmetric 
d none of these. 
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vii) For which of the following function Rolle's theorem 

is not applicable? 

a) flx) = x-5x+6 in [2, 3] 

b) fx) = sinx in [-7, T] 

cflx)= cos x in [-1, 7] 

d) fx)= cosin [-7,7|. 

x 
vii) If sin x = x-+ 5040 

+.. then value of * 

and u are 

a) 6 and 120 b) 60 and 1200 

c) 600 and 1200 d) none of these. 

ix) 

b) 

c) d) 

The value of 'a for which 
lim 2x +a sin 2x exists 

X 0 

finitely is 

b)-1 a) 1 

d)-2. c2 
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xi) If F =y?z i+z2xj+xy k, then F is 

a) Irrotational b) Solenoidal 

c) both (a) and (b) d none of these. 

Xii) The value of the paraboloid generated by revolving 
the part of the parabola x = 4ay, a>0 between 
the ordinates y = 0 and y = a about its axis is 

a) 2a cubic units 

b) 4Ta° cubic units 

c) Ta° cubic units 

d) 3 Ta cubic units. 

GROUP- B 

Short Answer Type Questions ) 
Answer any three of the following. 3x 5 15 

Use Laplace's expansion to prove that 
2. 

w 

w-Z 
x+y2+z2 + w2. 

x 

-Z -w x 
- w 

Z -y 

3. Using Lagrange's Mean Value Theorem prove that 

3. 

prove that 
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Solve the following system of equations by Gauss 

4. 

Jordan's method 
2x-y-z = 0, x+2y -z = 2, 3x-y-Z = 1. 

5. Prove that the vectors ( 1, 0, 1 ), ( 1, 1, 0), ( 1, -1, 1 ), 
(1,2,-3) are linearly dependent. 

6. Prove that the set S = {x,y,z) e IRS: x+y =z} is 

not a subspace of R°. 

GROUP-C 

(Long Answer Type Questions) 
Answer any three of the following. 3x 15 - 45 

7. a) Find the eigenvalues and eigenvectors of the 

matrix 

Prove that the determinant of every orthogonal b) 
matrix is 1 or -1. 

c)Find the evolute of the curve x2/3 +y2/3 = a2/3 

6+3+6 

8. a) Prove that the transformation T: R2 » r3 defined 

by T(x,y) = (x- y,x + y,y) is a linear transformation 

from R to R3 

The line segment x+y =1, 0sysl is revolved b) 

about y axis to generate a curve. Find the lateral 

surface area of the cone. 
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c Examine the function 

f(x,y)= x - y* +3x +3y-9x for extrema 

5+5+5 and indicate the saddle point, if any. 

9. a) Diagonalize, if possible, the matrix 

b) Use Cayley-Hamilton theorem to find the inverse of 

the matrix| 

c) Apply Gram-Schmidt process to the vectors 

1, 0, 1 ), ( 1, 0, -1 ), ( 1, 3, 4) to obtain an 

orthogonal basis for R° with the standard inner 

product. 6+4+5 

t/2 t/2 
Prove that sinP xdxx sinPxdx = 

2(p+1) 
10. a) 

b) sing Mean Value Theorem prove that 

0loge1. 
c) Let T be a linear transformation of IR into itself 

that maps (1, 1) to (-2, 3) and ( 1, -1) to ( 4, 5). 
Determine the matrix representation of T with 
respect to the basis {(1,0),(0, 1)}. 5+5+5 
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11. a) Find the real value of z for which the ranik of the 

(1+2 2 
1 2+Z 4 

is less than 4. matrix 
2. 3+ Z 1 
2 3 4+2) 

b) Pind the basis and dimension of the Subspace Wof 
IR° where W = {(x, y, z): x+2y+Z = 0 and 
2x +y+3z = 0}. 

c) x 0 lim sin 2x+a sin x be finite, find the value ol 

'a and the limit. 5+5+ 5 
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GROUP- A 

(Multiple Choice Type Questions) 

1. Choose the correct alternatives for any ten of the 

following 10 x 1 = 10 

The value of sin®x dx is 

a) b) 16 
5T c) d 16 

ii) The value of T(3) is 

a) 6 b) 2 

c) 24 d 1. 

**-1302/1(N) 
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are 

11) The singularity of the integral. J, x{x-1) 
a 

b)- 1,2 
a) 1,2 

d 0, 2. 

c) 0, 1 

1V) The locus of the centre of curvature is called 

b) evolute 

a) envelope 

circle of curvature 
d) involutes. 

c) 

v Which of the following functions does not satisfy 

Rolle's theorem in [- 1, 1]? 

a x2 b) 2 

c d) vx+3. 

lim 
vi) The value of x > o Sis 

x 

a)-1 b) 1 

d does not exist. c 2 

vii All eigenvalues of any nilpotent matrix are 

a) 0 b) 1 

c) 2 d none of these. 

-1302/1(N) 2 
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vii) If f(x, y) = x+ythen xf, + /y 

a) b 
d none of these. 

ix) The series is convergent il 

a p2 1 b) P 1 

cp<1 d) pS1 
100 101 102 The value of the determinant |105 106 107| is 
|110 111 112 

x. 

a) 2 b) 

d)-1. 

ar.is xi) If x = r cos 6, y= rSin 6, thenax.u 

c) 405 

a) b) 1. 

d) none of these. 

xii) The value of t for which 

` = (x+3y)i+(y-2x)j+ (x+ tz )k is solenoidal is 

a) 2 b-2 

d).1. 
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GROUP - B 

Short Answer Type Questions) 
Answer any three of the following 3 x5 15 

2 Show that dx 35 T 

(1+x25 256 

3. The circle x +y =a is revolved about the x-axis. Show 

that the surface area and the volume of the sphere thus 
generated are respectively 4ra andna. 

lim Evaluate x »0 1 4. 

5. Find the maximum value of x y subject to the 

constraint x + y = 1, using the method of Lagrange's 
multiplier. 

6. If f= x *y+ 2xy + z, then show that curl grad f= 0. 
GROUP - c 

(Long Answer Type Questions 
Answer any three of the following. 3x 15 = 45 

7. a) Expanding the determinant by Laplace's method in 

terms of minors of 2nd order formed from the first 
two, prove that 

b c 
d 

0 a 

-b-d o =(ar- be + cd)2. 
-e-f 0 

*-1302/1(N) 4 
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b) Find the eigenvalues and the eigenvectors 

Corresponding to the smallest eigenvalue of the 

matrix 

A = 

) Check the consistency of the given system of 

equations and solve if possible: 

x*2y - z = 10; x- y - 2z = 2; 2x+ y-3z 8. 

8. a) Find the angle between the surfaces 

x2+y+z =9 and x*+y-3 = z at the point 

( 2, 1, 2). 

b) Check the Convergence of the series 
3 

c)Use Mean-Value theorem to prove the following 

inequality <log(1+ x) < x, if x> 0. 5 + 5 + 5 
1+ x 

-1302/1(N) 5 [Turn over 



CS/B.TECH/AUE/EIE/APM/BME/BT/CE/CHE/ECE/EE/EE/FT/ 
TCE/LT/ME/PE/TT(N)/ODD/SEM-1/BS-M-102/2019-20 

9 a) Show that the rectangle of maximun area that can 

be inscribed in circle is a square. 

b) Check whether the matrix A=|3 1is 

diagonalizable or not. 

CUsing Parseval's identity corresponding to the 

Half-Range cosine series of the functionS(x) = x, 

0<x< 2, find the sum of the series 

+ 5+5+5 

10 a) Find the Fourier series of the function 

Tt+2x, -T<x< 0 
flx)={ 

T-2x, OSxT 

and hence deduce that - * 
b) Find the evolute of thc ellipse 

11. a) If u = x then show that 

oy2 

**-1302/1(N) 6 
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b) If y = tan "x then prove that 

i (1+x)u =1 

11)(1+ x")yn+1 +2nxy, +n(n-1)9n-1 =0. 

Find the directional derivative of f= xyz at ( 1, 1, 1) c) 

in the direction 2i-j-2k. 
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