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B.A./B.Sc. SECOND SEMESTER EXAMINATION 2022
MATHEMATICS

MATRICES AND DIFFERENTIAL EQUATIONS & GEGMMETRY
Time : 3:00 Hours Max. Maiks . 75
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Note : The question paper has three sections ‘A’ 'B' & 'C". Answer the
questions as per the instructions given in the each seciinn
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Section "A’ (Very Short Answer Type Questions)
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Note : Aftempt any 07 questions. Answer of each quiestion should noi
exceed 50 words.
1.1 Define Hermitian and skew — Hermition mairix.
BRAIRM Td Wy — wRARRE anegg @ alisnr A
1.2 Stciz Cayley — Hamilton theorem.
Sefl—eAeeT THT BT Soorg BN |
1.3  Prove that
g Hifom

1.4 Prove that
g HIRY

Sinix =1 Sinhx
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Define order and degree of differential equation by giving
examples.

ICTERYT NI 3faddl WNHR & 3mSR U4 &I @1 afRrfaa #Hifs |
Solve the following differential equation :

FrfaRad slawe iaRT & g DI

p=log (px-y) [
where = - @S |
STE]
_dy
P= dx

Write ihe equation of the piane in the.normal form.
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It two spheres intersect, what is the curve of intersection ? !

AR A ARDT a , RBeT A w2 0

Write equation of a right circylar cone. N .
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Write the equation of the;iliéjg_gid. IR HalN 2" _ |
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Section "B (Short Answer Type Questions)
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Note : Attempt any 05 questions. Answer of each question should not
exceed 200 words.

1 Show that the following equations are consistent-and solve them.
feEd & FrafoiReg Wit SR § ok gwe v wra AR |
X -+ V + Zz = 6
X + 2y + 3z = 14
X + 4y + 7z = 30
2.
afe
(3+3)
u=logtan| — + —
old 2
Prove that :
l\qn@ ﬁﬁ}ﬂf :
6=—ilogtan(E + ig)
4 2
3. Solve:
& BIRTT : C\D'J\“QQETQMI

ysin2x dx — (}-’3 +cos’ -‘i)dy:O

4. Provethat: §
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Prove that confocals through any point in the plane of an ellipse

intersect orthogonally.
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Prove that the straight lines whose direction cosines are given by

the relations

al+bm+cn=0
fmn+gnl{+hf{m=0

are perpendicularif

and paraliel if

\/ﬁi‘.\/@i ch=0
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Heq B, afe

af—l—bnl—l—cn:()

fmn+gnl+h{m=0

P.T.O.
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7. Two spheres of radii r, and r, cut orthogonally. Prove that the

radius of the common circle is

Find the equation to the plone which cuts the surface 2x7 +3 3y?
In a conic whose centre is the point (1 2,3).
SN T BT FHBT S DR S wag 2x°+3y’ +322 =4 B TH
MBI H Breat &, et = g 1,2 375
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Section 'C' (Long Answer Type Questions)
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HHT 400 IS &

L 577 =4

3X12=36
Note : Attempt any 03 questions. Answer of each question should not

exceed 400 words.

9. Find the eigen values and eigen vectors of the matrix
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Solve the following differential equations :
fy=faRaa arame TRl B el DI
(@ (D*-4D+ 4)y = x” + ¢* + cos2x

b) (Dz— D + 1)y = xc¢”* Sinx

Solve :
1 :r
x* D*+3xD+ 1)y = ./
( ) (I—X)Z
Prove that :
g PSR -
- a—ib 2ab
tan 1 =
(a) “(1 o8 a+ibJ a’ —b?

IT . : ;
(b)__ log tan (Z— + 112{-) =1i tan™' (Sinhx)

A line with direction cosines proportional to 2 . 7,=5isdrawn
intersect the lines

W%@Tﬁma%ﬁ:zﬁ—aﬁvmﬁzj,—szﬁﬂmjm%m%,ﬁw
RETR BT uferese HRay §

- = =,
3 ~1 1 |
X+3 y-3 z-6
and 3R = = =
-3 2 4 Yo

P.T.O.
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Find the coordinates of the point of intersection and the length

Infercepted on it

HiSess fag @1 Mdvia aiR sia: @fsa arard sma AR |

Show that the equation

JEX + gy +
represents a cone which touches the coordinate planes. Find the
equation to its reciprocal cone.

fearsd 5 oo
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