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BCA VSEMESTER [MAIN/AT.K.T.] EXAMINATION
FEBRUARY - 2022

LINEAR ALGEBRA AND GEOMETRY

[Max. Marks : 85/ [Time : 3:00 Hrs.] [Min. Marks : 28]

Note : All THREE Sections are compulsory. Student should not write any thing on question paper.
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[Section - A]
This Section contains Multiple Choice Questions. Each question carries 1 Mark.
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Q. 01 The order of ® in the group ({1, ®, 032}, )18
WE ({1, 0, 071, )T o T B 2 -
a) 1 b 2
o 3 d 0

Q. 02 The set of vectors {«, B} 1s called linearly independent if -
qfeer {o, B} @I ada w@adT dad g, Ife -
a) ac+tbp=0=>a=0,b=0 b) ac+bp=0=>a=0,b=0
¢ act+tbp=0=>a=0,b=0 d) actbp=0=a=#0,b=0

Q. 03 Set of eigen values of a matrix A is called -

a) Higen polynomial b) Spectrum
¢) FHigen matrix d) None of these
IMeIE A ® o) g oul @ Ty &I ded & -
a) 3 dgU b) WasH
) 3N IR d) ST d 9 big A81

o yz 2z

Q. 04 The equation — +-— =— represents -
a b c
a) An ellipsoid b) An elliptic paraboloid
¢) A hyperboloid d) None of these
2 2

whowr 242 - 2 o e & -

a
a) U TrEgaiol b) Ue TG wRaAIS
¢) Tdh IfquRgeTaS d) SWRIgd § I dlg a1
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Q. 05

If the axis of the cone is z-axis and semi vertical angle 1s «, then the equation
of right circular cone 1s -

gfe il b1 3T z-3lel B 3R g N PV o8 d T« 2d, B
Tl 2 -

a) x2+y2=zztan2a b) szrtha:rlza:z2
9 x’tan o+ y2 -7 d) None of these
[Section - B]

This section contains Short Answer Type Questions. Each question carries 5 Marks.
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Q.1

Q.3

Show that the set of all positive rational numbers forms an abelian group

under composition * defined by a * b = ab/2

g ®ifsrd & 9+l a9 afvag w1 9q=a |ibar ' & Hiue Ue

3l |Hg 91T 2 Safd dipar ! 7 ybR | gR¥INd 2 a * b = ab/2
OR

Prove that if f is a homomorphism of a group G mto group G', then Kernel K
of f 1s a normal subgroup of G.

fag Il fo afe f9gg G &1 W G' ¥ vap r<eldl gwraTRar 2 df f&r
Tidt K, G &7 Udh YHMT SULHE BT 2 |

Examine whether the set of vectors (2, 3, -1) (-1, 4, -2) and (1, 18, —4) 18
linearly mdependent or dependent in V3(R).
S I fb |fewl (2, 3, -1) (-1, 4, -2) Ud (1, 18, —4) BT qY=Id |iew
Tufte V3(R) ¥ asd: ad= 2 a1 9va |

OR

Show that the function T : V; — V3 defined by T(x, y) = (2x + 3y, 3x — 4y) 15
a liear transformation.

g PN b Bl T: V, > Vo ol & 91 R & ufewifog 2
T(x, y) = (2x + 3y, 3x — 4y) U& e HU=HaR 2 |

Let T be the linear operator on R” defined by T(x, y) = (4x — 2y, 2x + y).
Compute the matrix of T relative to the basis B = (o1, o) where o = (1, 1)
and ox = (-1, 0)
AT fb R® 0¥ v s GdRe 2, O T(, y) = (dx — 2y, 2x + ) 9
afAifig 21 emaR B = {fou=(1,1), ap = (-1, 0)} & 0T T & 3IME B
HIUET BT |

OR
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Let V; and V; be two vector spaces over field F and if T : V; — V3 1s one-

one and onto linear transformation, then prove that T 1. V; — V; 1s also
linear.

AT Vy 3R V, 83 F ur giey guafted @ aom ®u=mor T : V; - Vs
THH) aMeTed Wad FURT A R aRR B T v, 5 vy it Te

Iiereh HUTIRIT BNIT |

Q. 4 Find the condition that the plane Ix + my + nz = p my touch the central
G 2 2 2
conicoid ax”™ +by” +cz" =1
g Yldee S BT STd g¥eel [x + my +nz = p Hb-x gdhdol
axz—i-byz—l—czz:l & el ad 2

OR
Show that the plane x + 2y — 2z = 4 touches the paraboloid 3%+ 4y2 =237
Find the point of contact.
eullsd fob FHAe x + 2y — 2z = 4 WA 3% + 4y’ = 23z @1 W3l Bl 2
aik vt fog s AR |

Q. 5 Find the equation of the cone whose vertex 1s (0, 0, 3) and base 1s the circle
x2+y2=4;z=0
I i, BT FHIBIUT ST Bt foraat 2w (0, 0, 3) 3iiR 3MmaR aw, dad
x2+y2=4;z=0%\|

OR
Find the equation of the cylinder whose generators are parallel to the line
% z
T =12 =? and the base curve isx2+2y2= 1.% =0
k - . z
I del=T DT FHIDROT =1 DI o Si-ieb ¥ T:l:? &
-2

TR 2 Il SR a & +2y°=1,2=08|

[Section - C]
This section contains Essay Type Questions. Each question carries 11 marks.

0 wue ® dERaY™ 9 € | % weF 11 b o7 B

Q. 6 Prove that : If G 15 a group and H be a non empty subset of G, then H 1s

subgroup of G if and only ifa e H, b € H —ab ' € H where b is the
mnverse of b in G.

g ®IE T afe G ud 99g 2 a1 H, G &1 Ue 3Rdd Iudqead 2
H, G ®T SUGYE N If¢ 3R ddd Hﬁ‘aeH,beH:ab_leH\_ﬂETb_l,
be H®T G ¥ ufaai smawa 2|

OR
P.T.O.
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Prove that : The order of each subgroup of a finite group 1s a divisor of the
order of the group.
Rig ®Id fo fedl uRfg g & ycded Sudqg &1 diflc 94 &1 B
T AT BT 2 |

Prove that the necessary and sufficient condition for a non - empty subset W
of a vector space V(F) to be a vector subspace of V 1s
a,beFando, e Waat+bpe W

g BN b wiew gafte V(F) & te siRad Suaqead W &1 V &1 Uh
SugHfe 84 @ folv snavas vd yaiw gfade 2
a,beF®Ta,pe Waa+bpeW.

OR

Prove that : The vector space V(F) is a direct sum of two subspaces_\)&fl and
ng.e.VZWl@)ngfandonlyif V:W1+W2E1Hd WlﬁWZZ{O}
g @ity o afeyr gufe V(F) T afesr sugHfeaf Wy ik W, & Udh
W AN B 3R V = Wy @ W, Afe 3R daa dfe V= Wy + W, @i
Wy AW, = {0} 2|

Find the characteristic equation of the matrix A and verify that it 1s satisfied

by A and hence obtain A" where
JMYE A @ MU FHIBIVT Pl S DIl 3R Geaiud i fb a8 A

g1 e Bier 2 3k A H) sra BIR oret

2 -1 1
A=1-1 2 -1
| 2

OR

Determine the eigen values and the corresponding eigen vectors of the matrix
A where
JME A D M A SR HId M Al 1 MR SRl srgi

8 -6 2
A=|-6 7 -4
2 -4 3

Find the equation of tangent planes to the ellipsoid 7%+ Sy2 +37° =60
which pass through the line 7x+ 10y =30, 5y—-3z=0

W W Tx + 10y = 30, Sy — 3z =0 ¥ dY I dld il
73"+ 5y + 37 = 60 d wIlad] & FHIBRY S BT |
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OR

Show that six normal can be drawn to an ellipsoid from a given point.

cafsd T frell Ry v g @ et el ox o sifirei i o w@d
il

Q. 10 Prove that the equation 2x” +2y° + 72" — 10yz — 10zx + 2x + 2y + 26z~ 17 =0
represents a cone whose vertex 1s (2, 2, 1)
g P b THBROT 27 + 23" + 72" — 10yz— 10z + 2% + 2y + 262 — 17
= 0 Up g Frefum wvar 2 e ol (2,2,1) 2
OR
Find the equation of right circular cylinder whose radius 1s 2 and axis is the
line x=l 32 =3

2 1 2
o gl dels BT FHIbT ST Biford foraaT Foar 2 aur s

-1 y2 23 <ugar 2
2 1 2
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