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Programme — Bachelor of Technology in Computer Science & Engineering
Course Name — Linear Algebra and Differential Equations
Course Code - BSC(CSE)201
( Semester II)

Time allotted : 1 Hrs.25 Min. Full Marks : 70
[The figure in the margin indicates full marks.]

Group-A
(Multiple Choice Type Question) 1 x 70=70

Choose the correct alternative from the following :

(D
1 @ w*
The value of |w® 1 @ | is .
@ @ 1
a) 0 b) 1
c) 2 d) 3
(2) If A is symmetric as well as skew- symmetric then A is a/an
a) Diagonal matrix b) Null matrix
c¢) Identity matrix d) None of these.
(3) If A is an idempotent matrix then I-A is a/an
a) nilpotent matrix b) idempotent matrix
¢) involuntary matrix d) none of these.

(4) If A is a non-null square matrix, then A-ATisa

a) symmetric matrix b) skew-symmetric matrix
¢) null matrix d) none of these.
(5) ( AB)T =
a) AT+BT b) ATBT
c) BT AT d) none of these.
(6) x 11
2 -1 0
The co-factor of x in the detemminant 11 3 2lis
a) -2 b) 4
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c) 2 d) o

(7) 1 2 3
The vale of the detenminant (2 3 4] 1s
3 4 5
a) 1 b) -1
c) 2 d) 0
(®) IfAz(i _31} then A2+7I=
a) O b) 2A
c) 3A d) 5A
©) -
The rank of the matrix A=(3 4) is
a) 2 b) 3
c) 4 d) none of these

(10) For what value of p does the system of equations x+y+z=1; x+2y-z=2; 5x+7y+ uz=4 have a uni
que solution?

a) p#2 b) p#l

¢) p#3 d) uz4
(11) 2 0 1

The walue of *a’ for which rank of the matrix (5 a 3) is less than 37
0 3 1

a) 3/4 b) 3/5

c) 3/2 d) 1
(12) The equation x-y=0 has

a) no solution b) exactly one solution

c) exactly two solutions d) infinite number of solutions.
(13)

100 101 102
105 106 107
110 111 112

The walue of

is

a) 2 b) 0
c) 405 d) -1
(14)
3 -2 5
In [-1 2 —3|,the minor and co-factor of -2 are respectively
—5 6 9
a) -24,24 b) 24, -24
c) -24,-24 d) none of these.
(15)
If set of vectors {{1; 0,0),(Lx1),(x.0, 1:]} is linearlv dependent then xis
a) 1 b) 0
c) 2 d) 3
(16)

S= {{r; v, 0} x, ve R} is a subspace of R’ then dim(S) is

a) 2 b) 3
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c) 5 d) None of these
(17)

Let o, 5. y be three vectors in a vector space V over R, where R is the set of all real numbers.
ca+dfF+ey=6_ where & is the zero vector in V then the value of ¢.d_ e are respectively.

a) 1,1,1 b) 0,0,0
c) 1,0,0 d) 0,1,1
(18)
If {o.B. v} is a basis of a vector space W, then {o. B+ . v}
a) is a basis of V b) linearly dependent
c¢) linearly independent but not a basis d) None of these

19) Which ofthe following is not a subspace of R° ?
(
a) {i‘x,U']:xER} b) {[D,y']:yeﬂ}
C) {i\x,l']:xER} d) {i‘x,y']:xzy;x,yER}

(20) Let T:R* »R* bedefined by T'(x,.x..x)=(x +Lx.+1,x =1).(x.%..5.) R,

thenT 1s a
a) linear mapping b) is not a linear mapping
©) T(a+p)=T(x)+T(p) 4 None of these

(2 1) Let WV and W be two wvector spaces and T :V — 7 1is a inear mapping and 6.6 be
the null vectors of WV and W respectively, then

Q) Ker T={ceV |T(x)=8) D) Ker T={ce?|T(cx)=0"
C) Ker T= {ce? | T(a) =af d) None of these
(22) If' S is a subspace of a vector space (I, +,.) over K, where R is the set ofall real

mumbers. Then which of the following statement is false.
a) o+ e whenever o, 85 b) A+ 285 whenever &, S5
C) —a+ Fel whenever &t S8 d) None of a, b, c is true.

(23) Let 4 and B be two subspaces of a vector space V, then
a) b)
A~ B 15 a subspace of V. both 4~ 5 and 4.5 are subspaces of V.

c) d)
A B 15 asubspace of V. neither .4~ B nor.4. 5 are subspaces of V.

(24) Ina wvectorspace Fover R. Letx €17 and a £ R. Then which is true?

a) agel” b) a+aesl”
C) afer d) a s
(25)

1 2 0 1 0 0
The vale of the lmear combination 2| 2 1 —1(+(0 1 0| inthe vectorspace
-1 0 1 o 0 1

M, (R)is?
a) ascalar b) avector
c¢) neither a scalar nor a vector d) both scalar and vector

(26) Which of the following is not linear transformation?
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a) 7 R SR Tz y)=(3x—y 2x) b) 7 8 5 B T vzi=(3x+Ly—z)

C) T R —R*:T(x)=(5x2x) d 7' R* & T v.o)=(x0z)

(27) Let I be the identity transformation of the finite dimensional vector space 'V, then the
nullity of [is

a) dim(V) b) 0
c) 1 d) dim(V)-1
(28) Almermapping T :V —W s jnjective if and only if
a) . b)
T 1s surjective Ker T={6}
C) d) For T = {'El}
Im T={6}

(29) Let T :R"— R" be albnear transformation. Which one of the followmg statement
implies that T is bijective?

a) nullity(T) =n b) rank(T) = nullity(T) =n

¢) rank(T) + nullity(T) =n d) rank(T) — nullity(T) =n
(30)
Which ofthe following is the linear transformation rom R' to R°7
x7 4
@ 5y = ,
Y
(xy ,
. NI
@
[ 1" ] I_- _ ™y
iy # oy = - |
(2]
a) only f b) only g
c) only h

d) all the transformations f,g,h
(31) Which ofthe following subsets of R*'7

B ={{10.0.0).(L1.0.0).{1.1,1L0).(L1.1.1}}

B, ={(1.0.0.0).(1,.2,0.0).(1.2.3.0)(1.2.3.4}}

B, ={{12.0.0).{0.0,1.1}.{2.1.0.0).{ =5.5.0.0}}

a) b)

B and B, butnot B, B, B, and B,

c) d)
B and B, butnot B only B
32 2
(32) If A =A, then its Eigen values are either
a) Oor2 b) 1or2
c) Oorl d) Only 0
(33) If A=0 1sanEigen value of amatrix _dthen the matrix .4 has an Eigen value
a) A b) -4
c) 1 d) Can Not be determined
a
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(34) If A is an orthogonal Matrix then what can we say about thematrix A

a) Singular Matrix b) Non-Singular Matrix
¢) Symmetric Matrix d) Skew-Symmetric matrix
(35) If 41s an skew-symmetric matnx then which ofthe followmg be an possible Eigen
wvalue of A
a) 1 b) -1
c)0 d) None of -1,0,1
(36) If0 is an Eigen value of a matrix _4then which of the following is false
a) b)
0 15 an Eigen vale of 4™ 0 15 an Eigen value of .4’
c) d)
A has no mverse matrix A can’t be orthogonal

(37) If 41s an orthogonal matrm then which of the followmg 1s not a possible Eigen vahie

of 4
a) -1 b) 0
c) 1 d)
S
(38) 1f Aissimilartothe matrix Bthen .4 'is similar to the matrix
a) 4 b) &
c) d) 47

(39) If sisanEigen value of 4and A similar to Bthen Balways has an Eigen vahie

a) };.13 b) 3'.'-"2

C)?? d)l
7

(40) If  1s an Eigen value and vis the comresponding Eigen vector of 2 matnix .4 then
which of the following is false

a) Av=af b) Av= aw

C B 1 d

) A1v=Ev ) One of a, b, c is false
(41)

If " =R’ be equipped with iner product (x. ) =x, v, +2x. v, +3x, v,. In this lner

(42) If 7 =R'be equipped with mner product (x, ¥)=x,1, +x, ¥, +x,7,. In this mner
product space (7. (...)) which of the following pairs of vectors is orthonormal?

a) b)
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1 0 1 0
w=|0|v=]|1 w=lolv= l
0 0 K %
©) 1 0 d) B 1
w=|0|v=|1 w=|—1lv=|1
0 1 | o 0
(43) Any set of linearly independent vectors can be orthonormalized by the:
a) Cramer’s rule b) Sobolev Method
¢) Gram-Schmidt procedure d) Pound-Smith procedure
(44) The diagonalizing matrix is also known as:
a) Eigen Matrix b) Constant Matrix
¢) Modal Matrix d) State Matrix

(45) If 7 =R’ be equipped with Imner product {x, ¥)=x,¥, +x. ¥, +x.Vv,. Then which of
the following set of vectors are linearly mdependent.

a) {(0,1,0,00,0,T),{—10,13} b) {0,1,00,(0,—-1,03,{0,0,13}

c) {(0,1,00,(0,0,1),(—1,0,13} d) {(1,0,1,¢0,1,09,(—1,0,1)}

(46) 1f o and B be two orthogonal vectors in a Euclidean space (R”.||. |)) . then which of
the following relation holds.

D ot pff = Jlodf —JIelf ) et plf = edf + 16

) Jeet 8l = 2dlleef’ - IF> D et g = 2¢edf + oI

(47) LetAbea 3x3 matrix of real numbers and A is diagonalizable thenwhich of the
following statement is tme.

a) A has 3 1.d Eigen vectors b) A has 3 1.1 Eigen vectors
¢) A has 3 distinct Eigen values d) Two of a, b and c is true

(48) If A isanEigen value of an orthogonal matrix A the which of the followng
statement is false

Q) e AT b) 1
et(h— AT =0 det(a— =D =0

C) det(A'—AD =0 d) One of a, b and c is false

(49) If Jisthe only Eigen value (real or complex) of an nmx» matrix A then det A=
a) A b) *
C) B d) Y R
(50) The differential equation {ax—&y jdy +{ a.x—b.y )dyv =015 exactif
a) @ = &y b) &y =&y
C) ay =—&, d) = —By

(51) 1r x™y"betheIF of theequation (2ydx -+ 3xdy)+2xp( 3yd +4xdy) — Othen the
walue of m and » are respectivel v
a) 1,3 b) 2,1
0) 2,2 d 1,2
(52) The mtegrating factor of yav —xdy +4x'y e’ dv=01s
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a) 1 E
¥
) d 1
Ry F
(53) The general formm of a first order inear equation in x is % + Pr =0 where
a) P and Q are both functions of x b) P and Q are both functions of y
c) P and Q are the functions of x and y, respectively d) P and Q are the functions of y and x, respectively
(54) 1
—5—————cosx=
(0P -2D+2)
a b
) l|:—25in:J:+u:c::sx] ) —cosx
a5 10
) 1. . . d)
S (2sin x+cos x) None of these
55 2 .
(55) The CF of the equation x° d—'?—?.tai= ix is
a) o x +o,e™ b) 8" +eo,e™
©) & +ee™ d) None of these
(56) The mtegrating factor of cos I%—.‘I'Eiﬂ x=1 1is
a) tanx b) cesx
c) secx d) sinx
(57) . . a2y g 1 .
A particular sohition of .r::ﬁ;ll +1y=0 whenx=0,v=4, x= 5 - w=0 is
a) y=Acosx b) yY=5cosx
C) ¥=4dcosx+Zsinx d) y=4cosx
(58) 1 2
— " =
(=2){D-3)
a) _g2 b) 2
C) —xe3 d) —ze?
(59) 1 2 g% _
S e =
42
a) 17 5 12x b) 17, 12x 60
11 11 11 11 121
) 17 5 12x 50 d) i
— x —_—— —
11 EEEET None of these
60 2, .
( ) The Wronslkian for the differential equation f;l —3;;'— 2y =09¢" is
Ao x
a) 92): b) ="
C) 3 d) None of these
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61 >, .
( ) The C.F of the equation x° d—{'—?.tal=3x 15
a) o x +o,e™ b) 8" +eo,e™
E:
©) & +ee™ d) None of these
(62) . a7y .
The solution of the system Dx =y, Dy=x| = g | 1=
! t )
a) b)
x=de'+Be™, v=.4d¢ +28e™ v=de' +Be" x=.4d¢ — Be”
c) d)
x= e’ +Be~. y——dd — Be~ None of these
(63) i v - i i
For the simmltansous equation —-=+ ¥ =sinf, E +x=cosf, which of the followmg
1s true?
a) x=c cosito,sin g b) x=c1é" +r:2é'_’
€) x=(c +eyt)e’ d) None of these
64 1 _
( ) —————(10zn x) =
D5 =-20D45"
a) sinx-+cosx b) 3sinx—cosx
C) 2sin x4+ cos x d) dsin x
(65) The sohition of ﬂ— JiCUE rrsnyEy ]
dy  sEnx+xcosy+x
a) yeinx+(siny+ylx=C b) ranx+isin x+x)=C
¢) y=sinx+ycosy+C d) None of these

(66) If »9 is an integrating factor of the differential equation 2xyax—| 32— 32 ey =0
then the vahe of a is

a) -4 b) 4
c) -1 dy 1
(67) 2

If v=3&" +¢™% _gx isthe soltion of the mitial value problem {;l:" + By =4dex

2

y=4 and %=1 at x=0 ,where o, fl _then

a) @=3and S=4 b) @=1and S=2
¢) @=3and G=—4 d) @=1and §=-2
68 . 2.,
( )I‘he mtegratmg factor of ﬂ=21n73 15
av x =237
a) 1 ® 1
¥ "
c) ¥ d) 2
(69) Etiminating arbitrary constants a and b from = =(x* =a){* = 5)_ the PDEis
a) ptog=mn= b) rg=mz
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C) pg=4rz d) pg =—4xyiz?
(70) The general ntegral of zxp—31zg =3° —x° for an arbitrary functon & is
) x4yt 420 = g ) b) x5t -2 = p(w)

9) x2+y2+z;'=-;2§'i\x32'] d) xg—y:"—zg:;ﬁi\ﬁ]

Page 9 of 9



