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1635

B.Sc. /B.Ed. (FIRST YEAR) EXAMINATION, 2018
MATHEMATICS
(Vector Geometry and Linear Algebra)
Time: Three Hours

Maximum Marks: 60

Instructions:

Attempt five questions in all, selecting at least one question from each Unit.
The answer of essay type questions should not be more than 400 words and

short answer type of questions in not more than 150 words. All questions carry

equal marks.

JRIH $HIE H W BH—H—DH UH FIT HT GIT HYd §Y Fol Gig FI ®

TV Ffordl | [FFEIHE FIT BT FAY IEBETT 400 TG H 3N TGAIAR

goT BT GV BT 150 II] T [o1g | e ge= & b THT &/

[1635] Page 1 of 7



Q.1 (@

(b)

Q1 (@

(b)

[1635]

UNIT -1sa1g — 1

Find the equations of the tangent plane and the normal to the surface xyz = 4 at
the point (1, 2, 2). [6]
IS xyz = 4 & g (1, 2, 2) R W dd U@ Afer= & FHIBRIT S
P |

If r is a vector function of a scalar t, r is its modulus and a and b are constant
vectors, differentiate the following with respect to t- [6]

r+a

flt) =
© 2 +a’

I r AT TR t BT Uh I B =, NTAdT aRATT r & T a R b DI
IR A B d f97 &7 t & AU dhold HIoTI—

r+a
f(t) =
(© r?+a’

OR 3ferqr

If (xyz)° (xai +y4j+ zak) is an irrotational vector, then prove that either b = 0
or a=-1. [6]
afe (xyz) (xai+yaj+zak) e el dfeer & ar frg aifoig &6 ar ar
b=073IT a=-1%|
If r=xi+yj+zkandr=Irl; prove that- [6]
div rr = (n+3)r"
Hence show that r"r will be solenoidal if n = -3
IS r=xi+yj+zk qUr=Ir|; g PIY—
div r"r = (n+3)r"

Herd: yaiRid SISy fb v gRATferP 8 Ife n=-3
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Q2 (a

(b)

Q2 (a)

[1635]

UNIT - II go18 — 11

State and prove Gauss’s divergence theorem. [6]

T & TRV T & oA &1 forad gy g aifg |
Evaluate- [6]

JC F.dr; where F=zi + xj+ yk
C is the arc of the curver=costi+sintj+tkfromt=0tot=2%
H ST BITT—

JC F.dr;sei F=zi+ xj+ yk
C,db r=costi+sintj+tk dT t=0 F t=21 TP &I 97 ? |

OR 3dr

Evaluate by Green’s theorem- [6]
JC (e'x sinydx +e™ cosy dy)

Where C is the rectangle with vertices (7, 0), (0, 0), (7, 7t/2) and (0, 7/2)

A T | A ST HIFTg—
JC (e'x sinydx +e™ cos ydy)

STl C U md g, foga Iy € (w, 0), (0, 0), (n, n/2) and (0, /2)
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(b)

Q3 (a)

(b)

[1635]

If r(@)=21-j+2k, when t=2
=4i—-2j+ 3k, when t=3

3
Show that : [ (r .@j dt =10
> dt

e r(t)=2i-j+2k, 99 t=2

=4i-2j+3k, o4 (=3

Rig #IfSTg— {3 (r.%jdt =10

UNIT - III s15 — I

[6]

Find the asymptotes of the following hyperbola and equations to their

conjugate hyperbola.

yz—xy—2x2—5y+x—6=0

[6]

= JfduRaery o o R S PITY dqen 6l sffauRaey &

FHIHROT W ST BT |

yz—xy—2X2—5y+x—6=O

Find the equations to the Sphere that passes through the circle

X4y +2°—2x+3y—-4z+6=0,3x—4y+52-15=0

and cuts orthogonally the sphere,

X4y +272+2x+4y—6z +11=0

=1 o<1 QA I[ORA el el BT FHDHRIT A1 DI

X+Y +2°—2x+3y—-4z+6=0,3x—4y+52-15=0

S f =1 Mol &1 Tiffgd wU | Predn a—

X2+y2+zz+2x+4y—6z +11=0
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OR 3fdar

Q.3 (a) Show that the lines drawn through the point (o, B, y) whose direction ratios

satisfy the relation af® + bm®+cn’=0, generate the cone

a(x-0) +b(y-py+c(z-1'=0 [6]
Rrg BT 21 (0, B, y) A T arelt ¥@n e femw srgama

al’ + bm’ + cn’ = 0 BT AIE B &, 7191 ogy I HT 28—
a(x-a)’+b(y-B)+c(z-9)°=0

(b) Find the equation of the right circular cylinder whose guiding circle passes
through the points (1, 0, 0), (0, 1, 0) and (0O, O, 1). Also find the equation of its
axis. [6]
S TRIGINY T BT FHDROT S DI foraepr e g fa=gaii (1,0,0),
(0.1,0), (0,0,1) | T[ORAT & | TAT IAD! 3feT BT T FHIHIOT AT B |

UNIT - IV 518 — IV

Q.4 (a) Find the inverse of the matrix by using Gauss - Jordan method- [6]
2 3 0
1 -2 -1
2 0 -1

T —sie+ fafyr grr fe afea &1 qope afgw g SIfTe—

2 3 0
1 -2 -1
2 0 -1
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(b) Using matrices, solve the following system of equations- [6]
3x+4y+72=38
2Xx+2y+z =4
x+3y+z=6
Afcar 4 7= G 61 Bl 8 BIfoTu—

3x+4y+72=38
2Xx+2y+z =4
Xx+3y+z=6
OR 3rqr
Q.4 (a) Prove that the union of two subspaces W, and W, of a vector space v (F) is a
subspace if either W; C W, or W, C W, . [6]
fd afew wafte v (F) @ g1 Suwdfedl W, T W, &1 99 Uh SUFafe
BIAT € Ife daa W, C W, aT W, C W,
(b) Show that the set {a+b V2 +c+/3 la,bee R} is a subspace of the vector

space R(R) [6]

Rrg ST % Tg2aT fa+b+2 +c/3 la,b,ce Rf AR WARE RR) & U@
SUFHfe 2 |

UNIT-VgaE -V

Q.5 “State and prove Extension theorem”. [12]

"R UHT & @ed & forad gU g afsg |
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Q5 (@

(b)

[1635]

OR 3ferqr

Find the Eigen values and their corresponding Eigen vectors of the following

matrix- [6]
-2 2 -3
2 1 -6
2 -2 0

1 At & faale Ja den S9a |a  sivaere |fder wma
BHIT—

-2 2 -3
2 1 -6
2 -2 0
Prove that the Kernal of a linear transformation is a subspace. [6]

R1g PINTT fed g gfafrmor & e e Iugafe gl 2 |
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