JJ-1266

B.Sc. (Part -1)
Term End Examination, 2019

MATHEMATICS
Paper - 1

Algebra and Trigonometry

Time : Three Hours] [Maximum Marks : 50
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Note

. Answer any two parts from each question. All
questions carry equal marks.
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(2)

Reduce the following matrix in the
normal form and find its rank :

1270 =]
o4l 2
s WBTI /D

(b) W3 T wdF ot snee &1 wfEdm
®H P+iQ & ®9 H =uad fwar o
hal €, &l P qw Q =whidm e
g
Show that every square matrix can be

uniquely expressed as P +iQ, where P
and O are Hermitian matrix.
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oS O
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3R g arfwenaforer wfew 3@ wifsw

Determine the eigenvalues and the

corresponding eigenvectors of the matrix
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(i) T g e,

(i) AT ®A B

gIhvestigateefor what values of A and u,

.« the equations
7 xty+z=6 -
x+2y+Az=pn
x+2y'+3z=10

(/) no solution,

(if) a unique solution,
(iif) an infinity of solutions.
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(4)

Find the quotient and remainder under
modulo 5, when 33 —4x2+2x—2 18
divided by x-3.

(c) Hrea fafu A w7 FHEHO L - 36 +3=0

I gl hifarT |

Solve the cubic equation

w3 -3x2 +3=0 by Cardon’s method.
313 / Unit-II1

3. (o) qoA@ Hay & oftvr AfST qen s
ﬁﬁm f& 9949 a=b (modm), TAX
qui &% 9= [ H TH qogdl Had
%, E a,bell
Define equivalance relation and prove

that the relation a=b (mod m), in the

set of all integers / is an equivalance
relation, where a, b el.

(b) AT H, ¥R H, Th & G & T
STEE §, @@ HnH, I G &1 T
SUHYE &I

H, and H, are subgroups of a group

G, then H,nH, is also a subgroup of
G.
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(5)

e A
(C)Eqﬁq(l342]wm'qam

MG o 30 H0ad F IR T
F TR ¥ w9 A oy i

Find the inverse of the permutation

%2 3 4
R and write this

permutation as the product of disjoint
cycles.

3ls / Unit-1V

4. (o) Tos =ifSw f& @ Ffc & T =
g9 TP Td T |

Prove that the two cyclic groups of

equal orders are isomorphic.
(b) FHfEAHT Fed i g fafae qen
Tdh 3qelUl S

Define commutative ring and give an

example.
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N N N

If n is any positive integer, then prove
 that

(\/gﬂ)n +(\/§—i)n = 21! cos%

_ (b) Ife 'xyi+iB=C tan (x + iy), @ fus

Scanned with CamScanner



" 1 f‘)_ a+ib
qg d'.—»‘ibv

Prove that:
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JJ-1268

B.Sc. (Part-1)
Term End Examination. 2019

MATHEMATICS
Paper - 111

Vector Analysis and Geometry

Time : Three Hours] [Maximum Marks : 50

MR - T A QA wm e s
T F siw wmm ¥

Answer any two parts from each question. All

questions carry equal marks.

Note

3913 / Unit-I
1. (o) fOg Hifs

i><(a><i)+j><(a><j)+k><(a><k)=2a

Prove that

ix(@xi+jx(@axj)+kx(axk)=2q
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(2)

b) TR x2+)y2+22=9 AR z=x2+y2-3
¥ a9 & wo fag (2,-1,2) W A€
ifS |
Find the angle between the surfaces
x2+y2+22=9 and z=x*+y* -3 at the
point (2,-1, 2).

(c) fag =ifs e
div . grad ¥ = m(m + 1)r™ 2
Prove that
di\( .grad ¥ = m(m + 1)r™m >
3T / Unit-I1
2. (a) 3Q Ht)y=52i+4 -k @ <uize fw

jzrxd_z’_'dr— 14i+75j —15k
: 7o =-14i+75) - 15k

If r(r) =56+ tj - Ak, then show that

fzrxdzrdr 14i+75 =15k
—_— =-14; L
ukaigry J

298 JDB * (7) (Continued)
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(3)

(h) fcp'd" OB (1 O T A
F=xyi+(x2+y?)j a9l C, xy-9Hdd e
qb y=x2-4 FH M (2,0) H (4,12)
e

Evaluate J-CF-a’r, where F = xyi + (x* +y2)j

and the curve C is y=x*—4 in the
xy-plane from (2,0) to (4, 12).

B (c) HAHRA HifsT

J‘J.(y?‘zzi iF zzxzj + zzyzk) .ndS
A)

WE?SThﬁx2+y2+zz=l %l 98 I3
g W xy GHAOA F FW T

Evaluate
/ ff(y222i+zz_\‘2j+ z?‘y:k) N dS
h)

/ Where S is on the upper half of xy-plane
of the sphere x2+y%+z%=1.
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3. (o) Tos FifT & T
@+ b)) (2 +y)=(bx +ay—abp?

Zab % |

A1fYer s
a“+b”

Show that the latus-rectum of the parabola
(@ +b2) (2 +yD) = (bx+ay—aby* s

2ab

5 2
Va  +b”

(b) 38 F9 F FHHC FW FITC WA
qEfeg @ EX W@ § AR gHl
x2+y?-6x+8=0 W x*+y*-2x-2y
_7=0 H TEEd Hfasse A T |

Find the equation of the circle passing
through the origin and cut the circles
X2+y2—6x+8=0 and x2+)?2-2x-2y
—7 =0 orthogonally.

(c) e PSP’ Wikhd L—1+ecose H Th

r

Tifyra <frar & fogent wify s €, <wiizt
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(5)

If PSP’ is the focal chord of a conic

—_

r=1+ccosG, whose focus is S, then

: ] 2

show that —+—==

L LRV S
THTE / Unit-1V

4. (a) 39 DI &1 8% F@ *wifow fSEes
SIS, 2.8)° (-2, 1,-4) (3,4,-2)y %1

Find the area of the triangle whose
vertices are (1, 2,23 (-2,1,-4) (3,4,-2).

Xl P20 z-3- - x=2 y—4 25

S 3 T T3 4 5

@ell & 4o gAdH gl A i

Find the shortest distance between the lines

x—l__y—2 -3 x-2 y-4 z-5

2 3 4 ' 3 4 5

(c) Tigd f&F X+y2+2-yz-zx—xp=1
3G cegta ded &1 GHEw § o
S s fagsti 4(1,0,0), B(0,1,0)
3R €0,0,1) ¥ S a1 TH I T
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(6)

Show that the equation of the right
circular cylinder described on the circle
through the points A(1,0.0), B(0, 1, 0)
and C(0,0,1) as the guiding curve is
X2+y2+z2—yz—zx-vv=1.

TH18 / Unit-V

5. (q) U@ 2x2-6)2+322=5 & 34
I THde 1 THIEHO A1 FHifaw 5

@l x+9y-3z=0,3x -3y +6z=5 F
FETEE I

Find the equation to the tangent planes
to the hyperboloid 2x% - 6y% +3z2=35
which pass througa the line
x+9-3z=0, 3x-3y+6z=35.

(b) TEATS  ax?+bhy?=2cz, H HHIA
Ix+my+nz=P g P99 FH T Aaer

A hifaT |
To find the condition that the plane
[x +my + nz= P may touch the paraboloid
ax? + by? = 2cz.

(c) HHIRTOT
3x2 + 7y + 322 + 10yz — 2zx + 10xy + 4x

— 12y -4z +1=0
H THMAT qog ®9 H sifea
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