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WEST BENGAL UNIVERSITY OF TECHNOLOGY

BM-201
MATHEMATICS - IT

Time Allotted: 3 Hours ' | - Full Marks: 70

The questions are of equal value.
The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words as far as
practicable. '

_ GROUP A
(Multiple Choice Type Questions)

1. Answer any fen questions. 10x1 =10

-

(i) The differential coefficient of y 6 with respect to y * is

(A) 2’ (B) 2x (©) 2" (D)2
(i) The degreé and order of the differential equation
2\
Y| 3% 4 are
dx dx

(A) degree =§ , order =2 (B) degree =2, order =2

(C) degree = 2, order =1 (D) degree =3, order =2
(iii)) Theseries1 -1+1—-1+.....1is '

(A) convergent withsum 0  (B) convergent with sum 1

(C) divergent (D) oscillatbry
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(iv) Let T be a linear transformation from R” to R* defined by
T(x, y) = (x + 2y, X — y, y). Then the image of (1, 2) is

A2 1L,-1) ®6G-,2)C)(1,1,1) D)@223)
(v) In R, the vectors (1, 0, 1), (1, 1, 0) and (0, 1, 1)are

(A) linearly dependent (B) linearly independent

(C) both (A) and (B) (D) none of these
i) If (5,7 = a(l, 1) + b(l, 2)the values of a and b are

respectively

A)1,2 . ®)23 (032 D)3,3
(vii) The series Z::l nipis convergent if

Ap=1 B)p=1 (©)p=<l D)p=0
(vili)) ———¢"is

(D-2XD-3)

e xe?* xe*
A . - (©)- D) — ye**
@5 ® - ©O-F O

(ix) If for a sequence {u,}, hm u =0 them
v n—w "

(A) {u,} is convergent to 1 (B) {un} is divergent
(C) {u,} is convergentto0 (D) none of these

.(x) If S and T be two subspaces of a vector space V, then which
' of the following is also a subspace of V?

(A)SUT  B)ST (OTS  (D)SAT
(x1) Integrating factor of ydx—xdy=)" cos ydy is

@L . ®y © =+ O 1
y y

(xii) Leibnitz’s test is applied to
(A) a constant series ~ (B) a series of positive terms
(C) an alternating series (D) a series of negative terms
(xiii) Let T be a linear transformation from R? to R® defined by
T(x,y)=(x+y,0, 0).Then rank of T is
(A)3 B)2 ©O1 D)o
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GROUPB
(Short Answer Type Questions)

Answer any three questions. : 3x5=15

2.  Solve any two of the following :
@ y=pr+>.
4 » |
(b) (D2 - 4)y =& +e¥
© (D2 + 9)y =cos3x.
3. Test the convergence of the series
2.2 3.3 4 4
+ 2 X, 3Ix + 4"x
2! 3! 41

4. Let S= {(x,y,z),x+y+ z=0,x,y,z€ R’}. Prove that S is a
subspace of R*. Find the dimension of S.

5. Find the representative matrix of the linear transformation T :
R*—— R defined by
T(x,y,z)=0(Bx+2z,2x+y,—x+2y+4z).

6. Define monotone sequence. When is a monotone sequence
convergent? Is the following sequence {u,}convergent?
3n+1

un“ .
n+2

GROUP C
(Long Answer Type Questlons)

Answer any three questlons 3x15=45
7. (a) Verify whether the differential = equation 3+7+45
edx+(xe’ +2y)dy =0 is exact.
() Solve: xﬂ —2y=xy*.
dx - _
(c) Find the general and singular solutions of y = px — p*.
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- 8. (a) Discuss the convergency of the sequence {lsin PZE}
n

. |
(b) Let S={(a d)|a+b=0,a,b?c,deR}. Find a basis and
C

dimension of S.

(c) Show that 1+l+ l+ 1+ .... Is a divergent series.
2 3 4 g

d’ dy .
9.@a) Solve: x* =2 —3x % _55-sinl
(@) Solve: x = Sy =sinlogx.
(b) If {a,p,y}is basis of a real vector space V, show that

{a+p,B+y, y+ a}is also a basis of V

(¢) Determine the linear mapping 7:R*——>. R’ which maps the
basis vectors
0,1, 1),(1,0,1),(1, 1, 0) of R® to the vectors
1,2,1),(,1,2), (2,1, 1) respectively. find dim(kerT).

10. (a) State D’ Alembert’s ratio test. Test the convergence of the
. v 2"n!
series .
Zn=l n”

(b) Show that the series 1—1+1—1+.... converges conditionally.

(¢) Show that the sequence \/_2_,,/2+\/2—, \/2+\/2+\/5 -

converges to 2.

11.(a) Find the differential equation of all circles touching the axis
of x at the origin. _
(b) Show that the vectors (1, -2, 3), (2, 3, 1) and (-1, 3, 2) form a
basis of R*
(c) Give an example to show that union of two sub spaces need
not be a sub space of v.
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