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B.A./B.Sc. SECOND SEMESTER EXAMINATION 2023
MATHEMATICS
MATRICES AND DIFFERENTIAL EQUATIONS & GEOMETRY
Time : 3 Hours Max. Marks : 75
Note : The question paper has Three sections "A","B" and "C" . Answef
the questions as per the instructions given in the each section.
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Section "A"
(Very Short Answer type Questions)

Yryg-- 3y’
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Note : Attempt any seven questions. Answer of each question chould
not exceed 50 words. - P4
e st T ugEl &1 SR ARRA| TR® Y B SR b T
HAT 50 R T N
1.1 Separate the real and imaginary parts of tan(c: + tm |
tan (o +if) @ IR 3R BT A BT AT B
1.2 Define Hermitian and skew-Hermitiar: matrix.. ‘
=R T wR—eREE oy @ e AR
1.3 Define characteristic roots and characteristic veetors of a matrix.

SyqeRRes el vd daeRRed daex B aRwid w1 |

1.4 Solve
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1.5 Solve

p =5p+6=0
1.6 Find the co-ordinate of centre of the conic.
T ® D= B Magld Fd HfoR |
32 +4xy+y? +2x+4y+3=0
1.7  Write the relation between the direction cosines of aline.
@ X B Rp—aaa & fa way e |
1.8 Wirite the equation of a plane perpendicular to a given vector and
passing through a given point.
et fod T afeyr & <aag ik A 3 1 fIsg 9 (oA 9
FHAA BT FHIHR0T fafRad |
1.9 Find the radius of the sphere
el @1 fBrear sa AR |
X*+y*+2z2—2y—4z=11
1.10 Give the defirnition of cylinder.
fyefer &1 ulRumeT Sfe |

Section "B"
(Short Answer type Questions)
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Note : Atternpt any Five questions. Answer of each guestion should not
exceed 200 words. 5x5

de: Rl W awt @1 S ARR| TdE T B S B D
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2.  Find the rank of the matrix.
s Bl Vb S DIy |

2 -1 -3 —1]
1 2 3 -1
1 0 1 1
0 1 1 -1

3. Show that

feasa &
log 1. =log lCosecPi +i(£——g)
1—c™ 2 2 2 2
4 Solve
gl PIoTT
dy x*+3y _0
dx 3x*+y’
5. Solve

P.T.O.
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T DY
(D: +5D+6)y=e

2x

6. Which conic are represented by following curve ? Find the centre

vertex)
X I@ & FEtatEd a8

G 5xy+y?+8x—20y+15=0

gmaﬁmw%?m(sﬂﬁ)WI

7. Find the equation of the plane which is perpendicular to the plane
sx+3y+6z+8=0 and which contains the line of intersection of
the planes x+2y+3z-4=0 and 2x+y-z+5=0.

S5 TS BT SNIERU S BN S §Aae 5x+3y+6z+8=0
& oraaa © iR T gaaa x+2y+3z-4=0 3R 2x+y-z+5=0 B
yfeset X1 ¥ |

8.  Prove that the plane x+2y-z=4 cuts the sphere
x2 +y?+2z> —x+z—2=0 in acircle of radius unity.
Rig ART 6 To et x+2y-z=4 A x> +y2 +22 —x+2-2=0 DI
oo soE @ g9 H wear ¥

9 Find the equation of right circular cone.
T T TG D FADRYT A Do |
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Section "C"
(Long Answer type Questions)

ug— g
(el sl wee)

Note : Attempt any Three questions. Answer of each question should not

exceed 400 words. 3 x12
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T 400 = F
By the use of matrices, solve the equations.
STeE! 1 STANT e TRl B 57 DY |

X+ y+z=9,2x+5y+7z=52,2..\:+y—z=0

Very caley-Hamilton theorem for the matrix.

AT & fory el Bfiees wig @) wafg w5 |

2 -1 1
A=(-1 2 -1
I -1 2
and find -
3R AT BT |

Solve the following differential equations

fF=foRad sradmer T iIdRvl @ g iR |

P.T.O.
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dy .
X x—+(xsinx+cosx)y =1
@) xcosx—— ( )

(b) (D'+3D*+2D)y=x’
13 (a) Prove that a straight line will always be touched by one and

only one conic of confocal system.
mﬁm%wwwmmmﬁwm
HaeT T g GRT Y DY S|

(b) Show that
fea=sy &

£=1+e cos® and 3R

T
£=~-—1+ccose
r

represents the same conic

& € T BN TRRIT B © |

14  Find the magnitude and equation of the line of shortest distance
between the line given below.
frefaRaa YRl & 9 B a6 X@r &1 gRkond 3R

THIBROT ST DBl |

=3 y—-8 z-3
3 -1 1

and 3R

P.T.O.
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X+3 _y+7 2-6
-3 2 4

Find the equation of a cylinder whose generators are parallel to the

X X Yy Z
line —=—=—
1 m n

X

ki o
1

S Ryoex BT FHIHRIT S DI ST Si9e @R, XET

3
m
P GEHETN ©

and whose guiding cerve is the conic
IR ST ANIGSS I o
ax” + 2hxy + by? +2gx +2fy+C=0,z=0 5
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