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ED-1079

B.Sc. B.Ed. (Ist Year) Examination, 2022
MATHEMATICS
Paper - II (CC-))

(Vector Geometry and Linear Algebra)

Time : 3 Hours | [ Maximum Marks : 60
Section—-A (Marks : 2 x 8 = 16)
Note .—  Answer all eight questions (Answer limit 50 words). Each question carries

Note —

2 marks.
(Tus-37) (3F: 2 x 8 =16)
Tt IS IT ® TR ST (STW-E 50 I5) | TIF U9 2 37k hl § |
Section-B (Marks : 4 x 5 = 20)
Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(Tus-a) (3T : 4 x 5 = 20)

i UTe 9l % St SNT) Yo Wed H fawed @ wEe Sifeg (STR-EE

200 I) | IAF Y9 4 3TF H T
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Section—C (Marks : 8 x 3 = 24)

Note .— Answer any three questions out of five (Answer limit 500 words). Each

question carries 8 marks.

(Tus—) (3w : 8 x 3 =24)
M- U H Y fEE T I & S SN (SW-EE 500 vIS) | TS YA 8 3T
w1 B
Section—A
(TUE-37)

—

L@ If Z:n‘+r2j+(1—z)/e, b =3t%— j+1k, then find %(a-b).
RId Z:tz'+t2j+(l—t)/e, Z:3t2i—j+t3/€, Ll %(d-b) M HIfST |
(i1)) Define Gauss’ divergence theorem.
MY SRS Y9I H1 HYF fafeau |
(iii) If f(x, v, 2) = 3%y — y°2, find the value of grad fat the point (1, -2, —1).
A f(x, y, 2) = 3x%y — y32, @ fog (1, -2, —1) W grad f 1 99 T HIQ
(iv) Find [ f(¢)de, where f() = (c — )i + 26 — 3k.
jf(z)dr M@ HINY, S £(7) = (¢ — A)i + 2655 - 3k.
(v)  Define Vector Space.
iy Tafte w1 aRwifem it
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(vi) Define Linear Dependence and Linear Independence of vectors.
gfeer &t ek sufsraar qen sfyaar 1 aRefoa wifsa)
(vii) Define Basis and Dimension.
SR qen fomm w1 aRenfoa swifs
oy o : . 2 2
(viii)) Find Eigenvalues of the matrix A:{5 J.

Hfewa A:E _ZJ % erfyenaifoes WM @ S
Section-B
(TUs-9)
2.  Find a unit tangent vector at any point on the curve x = a €os ¢, y = a sin ¢,
z = bt
THE x=acosty=asint z= bt fHA g W HE w91 WY TG HifSC |
Or
(3=

m _ m-2

If »= |7|, where 7 = xi + yj + zk, prove that grad r mr r.

Aafg r=|7]|, e 7 o= xi + yj + zk, Tag HIY grad +” = mr"™ 27
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3. Find the direction and magnitude of maximum directional derivative of
f= xzyz3 at the point (2, 1, -1).
F= 2y @ fag (2, 1, -1) R sifeehan G staehers 1 afmmon qon fagn am swifsw)
Or
(g
Find the angle between the surface x> + > + 22 = 9 and z = »* + »* — 3 at the
point (2, -1, 2).
B2 + )2+ 2 =9TM z =% + y? — 3% o F & fag (2, -1, 2) W @ wife
4. If 7 =xi+yj+zkand r=171, prove that div »"7 = (n + 3) #". Hence show that

#"7 will be solenoidal if n = 3.

A 7 = xi+ yj+zk A r=|7 |, TG B div 7”7 = (n + 3)7" | T T T 77
ARt wfesr & Al n = 3.
Or
(Irgam)
If (ey2)’(+i + y% + 2%) is a irrotational vector, then prove that either 4 = 0 or

a=-1.
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A (2)(® + ¥y + k) T et Wfew ¥, @ fag wifsw oo = 0 W

a=-1.

5. Evaluate _USF'ﬁdS, where F = 4xzi — y% + yzk. S is the surface of the cube

bounded by the planes x =0, x=1,y=0,y=1,z2=0,z= 1.

IISF-ﬁdSam‘elﬁ'ﬁrl'q,ﬁlﬁF=4xzz'—yzj+yz/el SY& x =0, x=1,y =0,

y=1,z=0,z= 1% 9Es ™A & T3 Tl
Or
(3=
If V is the volume enclosed by any closed surface S, show that ”S F-7dS=6V.

Ife forelt Fgw g3 S 1 A VR, @ g st ”Sf-ﬁdszév‘

6. Prove that S = {1, x, xz} is a basis for P,, the set of polynomials of degree less

than or equal to 2.
fag #fE % S = {1, x, x%} P, %1 oMo &, 5 P, #ife 2 =1 308 %9 & g €|
Or
(Irgam)

Let V denote a vector space and S = {u,, u,, ....., u } a basis of V. Every vector

in V can be written in a unique way as a linear combination of vectors of S.
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afE V uh Hiew FAE §qq S = {uy, uy,....., v} V H TH AR 1V o Forsh Hiew

H S & egdl & s wU=Rol | foren ST e ©
Section—-C
(TUE—9)

: .= .
7. Verify Stokes’ theorem for the function F = i+ xyj integrated round the square

in the plane z = 0, whose sides are along the lines x =y =0 and x = y = a.

% [aWa o
WeH F =x2i+xy) & A0 Lo THT 61 GG HISU @i AT FHaA 2 = 0

ﬁa"fxzyZO?MTnyZa'qTﬁv_qTW%l

8.  Determine the dimension of the subspace W of R3, defined by W = {(d, c—d, ¢);

¢, deR}.
R3 & sumdfte W =i fam s wifsw, st W = {(d, c — d, ); ¢, deR}.

9. Solve the following system of equations using Gauss’ Elimination Method :

e Telifee fafa 9 g wifsg e
2x — 2y + 3z =2
x+2y-z=3

3x—y+2z=1
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10. Show that the dimension of the vector space V(R) of all 2x2 real matrices is 4.

fag FifST fF 2x2 w8 & 9t afas Bfeea & |y Fafie VR) =t famr 4 )

-6 3
11. Find Eigenvalues and Eigenvectors of the matrix A = { 4 5]

-6 3

aﬂa{s'A:L 5}%&@?mawmﬁmmﬁml
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