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1STSEM/MTH1101/2024

MATHEMATICS -1
(MTH1101)

Time Allotted : 2% hrs Full Marks : 60

Figures out of the right margin indicate full marks.

Candidates are required to answer Group A and
any 4 (four) from Group B to E, taking one from each group.

Candidates are required to give answer in their own words as far as practicable.

Group - A

1. Answer any twelve: 12x1=12

(i)

(ii)

(iii)

(iv)

(vi)

(vii)

Choose the correct alternative for the following

IfA; =2, 1, = —3 and A3 = 0 be three eigenvalues of a 3 X 3 square matrix A4,
then the value of the determinant of 4 is

(a) -1 (b) —6 (0 (d) 1.

IfA isan orthogonal matrix then A~1 is

(a) symmetric (b) skew symmetric

(c) orthogonal (d) idempotent.

The series 1 —%+§—i+§—---oois

(a) conditionally convergent (b) divergent

(c) oscillatory (d) absolutely convergent.

A vector normal to the plane 2x + 3y —z =0is

(a)2i—3j—k (b)2i +3j—k

(c)—2i+3j—k (d) 21 + 3j + k.

The value of the constant a, so that the vector f =(x+2y+az)i+ (2x —3y —
2)j + (4x — y + 22) k is irrotational, is

(@)1 (b) 2 (90 (d) 4.

: : . 1, 1 1, A :
If the differential equation (y +-+ E) dx + (x -3 + x—yz) dy is exact then the

value of A4 is

1 1
(a) x (b) 1 ()= (A5,
4 1
2
The order and degree of the differential equation {1 + (%) }3 = % are
(a) 2,4 (b) 2,3 (c)4,3 (d) 4, 2.



(viii)

(ix)

(x)

(xi)

(xii)

(xiii)

(xiv)

(xv)

(a)

The general solution of the differential equation (y + x)dx + x dy = O is

(@)x?—y?=c (b)x? —xy=c
(Qx?+2xy=c (d)x?—-2xy=c
where c is an arbitrary constant.
. a ra+yaz-y? .
The changed order of the integral [, fa_w dx dy is
( )IZa f\/Zax—x2 dy dx (b) foa fO\/Zax—x2 dy dx
( ) f f V2ax—x2 d dox (d) fOZa fo—\/Zax—xZ dy dx
Ifx =u+vand y = uv, then 62 y; is
(a) uv bu—v Qu+v (d)=.

Fill in the blanks with the correct word

: : : : 1. :
If 1 is an eigenvalue of a non-singular matrix A, then 5 is an eigenvalue of

The rank of the matrix A = (1 Lll) is

If # = xi + yj + zk then div 7 is equal to

The value of the line integral fC (dx — xdy) is where C is the line joining (0, 1) to
(1,0)is

Integrating factor of &4 =2 s
dy ylogy y
Group -B
1 3 4 3
Reduce the following matrix [3 9 12 3 |to arow reduced echelon form and
1 3 4 1
hence find its rank. [(MTH1101.1, MTH1101.2) (Understand /LOCQ)]
State Cayley-Hamilton theorem and verify the theorem for the matrix
1 2 1
A=11 -1 1 ] [(MTH1101.1, MTH1101.2 (Apply /10CQ)]
2 3 -1

6+6=12

If A # —14, then show that the system of equations
S5x+2y—z=1
2x+3y+4z=7

4x — 5y + Az = A — 5 has a unique solution (0, 1, 1).
[(MTH1101.1, MTH1101.2)(Understand /LOCQ)]



(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

1 0 0
Find the eigenvalues and eigenvectors of the matrix A = |5 2 7].
4 0 3
[(MTH1101.1, MTH1101.2) (Understand /LOCQ)]

6+6=12
Group - C

If r =|#|, where# = xi + yj + zk, rove that
(i) V (%) =— T% and (i) V (™) = nr" 27,
[(MTH1101.3, MTH1101.4)(Understand/LOCQ)]
Discuss the convergence of the series

2 2 2
1+ — (1) x + (24!,) + (3') ~—~x3 4 .-00,x > 0. [(MTH1101.3 MTH1101.4)(Analyse/I0CQ)]
6+6=12
Show that{ n:;} n € N is a bounded sequence.

[(MTH1101.3, MTH1101.4) (Remember/LOCQ)]

Examine the convergence of the series Y., (Vn* + 1 —vVn* — 1),
[(MTH1101.3, MTH1101.4) (Analyse/I0CQ)]

A function @(x,y,z) is such that V¢ = 2xyz3i+ x223] + 3x2yz2k. If
9(1,-2,2) =4, find p(x,y, 2). [(MTH1101.3, MTH1101.4)(Evaluate/HOCQ)]
2+4+6=12

Group -D

Find the singular and general solutions for the equation y = px + p* where p =
@

" [(MTH1101.5)(Evaluate/HOCQ)]

Apply the method of variation of parameters to solve — 2 &y _ty= e*logx.
[(MTH1101 5)(Apply/10CQ)]
6+6=12

Check whether the following equation is exact or not and then solve it.
(xy3 +y)dx + 2 (x*y?* + x + y*)dy = 0 [(MTH1101.5)(Understand/LOCQ)]

2
Solve the following Cauchy-Euler equation x?2 % - X Z—z + 4y = x sin(logx).
[(MTH1101.5)(Apply/10CQ)]

6+6=12

Group - E

dxd
Change the order of the integration and hence evaluate f f y y;iogyy

[(MTH1101.6)(Analyse/10CQ)]

ou

Applying Euler’s theorem on homogeneous function, prove that xZ—Z + Y3y =

1
5 tanu , where



.1 x+ty 9%u Zaz_u__sinuCOSZu
u = sin \/_x_+\/§ Hence show that x? + 2xy + Y 57 = T acostu
[(MTH1101.6)(Remember/LOCQ)]
5+7=12

a valuate reen's theorem xy —x“)dx + (x where T is the
Eval by Green's th {@xy —x*)dx + (x + y*)dy} where T is th
closed curve of the region bounded by y = x? and y? = «x.
[(MTH1101.6) (Evaluate/HOCQ)]
(b) Ifu—u(y Yy x) then show that x2 —+yzau+ 222 = .
Xy = xz ay 0z
[(MTH1101.6) (Understand/LOCQ)]
6+6=12
Cognition Level LOCQ 10CQ HOCQ
Percentage distribution 46.87 34.38 18.75




