OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE
DEPARTMENT OF MATHEMATICS
B.Sc. (Mathematics) Degree Mid-Semester Examination
Rain Semester, 2022/2023 Session
MTH 202 - Mathematical Methods II

! Time Allowed - 1hr

Type 2 }

Instructions: Write your Name and Reg. Number in-the spaces provided on the OMR sheet. Fill
all other Required Fields (Course Code, Session, and Combination Code) on your OMR Sheet.
Attempt all questions and shade the correct option fc‘r each question. Use HB pencil only. All notations
have their usual meanings as contained in theé course materials.

1. Simplify | _Byirmotational
I (C) not solenoidal
{2000 4 §1000 1 4201 4 82 447, | (D) rotational.
(A) ¢ oy Sl 5. If the dimension of a linear vector space V is
(B) >1 (/ n; n € N. Which of the following is not neces-
.@)/—i sarily true? C
(D) 1. (A) The basis of V' has n elements
Ty [ f ' d
2. Which of the following is false about scale fa 1(31)1 dt:z’ B Jolaments oF k-abe Roearly B0
té(?rs :);gr ,tll,]: gonal curvilinear systems of coo Any subspace of V has dimension-n=  « __.
rrs g A . 1l TQ) U and W are subspaces of V, then
(4 )i»ec i Q > dim(U4+W)=dim U + dim W - dim (U W).
(C) magnitudes of base vectors 6. Which of the following set of vectors in R? can
(D) at times numbers. not form a basis for R??
. - (A) {(1,0),(0,1)}
3. The component of €, in the curl V.x Aof a ) {(1,3), (2,5)} 2N
VeCtOI ﬁeld A - Aléu‘ + Agé‘ﬂ + Aségu .m'a C) {(0, _2),(_2’ 0)} Vs : 2%
three-dimensional orthogonal curvilinesur sys- M {(10,6), (5,3)}.
tem of coordinates (ui, us2,u3) with #,cale fac- ' |
tors hy,, husy Ry, 18 & ¥ 1" 7. Which of the following vectors is linearly inde-
. LD T T ¢ pendent on (—4, 14,2) € R3?
SAR o et U s (A) (=2,7:1) ;

2 (B) (4: —14: -2)
(B) 5hes 'h%t;'g‘ = ""a’:,{‘ \> (C) (2,-7,-1) b
0) I (Baks _ bkl ‘(Dﬂflﬂ, 3)-
( )W ou —&7 ) 8. Given that

hay Ay ny Ao
fﬁm —x‘;— -%) F=V.¢t p=¢e,
4. Suppose the *,on-zero vector functions F and where r = || and 7= zi+yj + z.k. Fif‘d '
75 satisly tF e equation V. (V x F). -
V. (FxG)+F.-(VxG) =0, 1 we"f-‘
B) C-Qeri:‘
then F is A€) 0 C/
(A) solenoidal | (D) 0.



0. Let F = (3I’y-z)t+(xz +y*)7 and
(F- V)F.

(A) (92%y — 2)i+4(z2* — y)j |
B) (922y — z)t +4(223 + y‘)g . ,
(92%y + 2)i + 4(z2° — y')i . |

(D) (92y + z)t +: 4(3::3 + y,)J _ J;
10. Let A = Alcu, + Age‘., - Aae,,, ‘be a:veoha

—.-—. .‘ .

field in a three-dimensional orthogonal curvi-,
linear system of coordinatés (u;, u2, 43). Which'|

of the followmg is true?
(A) V2A = (V24;)é,, +(V2A2)6u,+(V2A3)¢m
(B). V’Alsascalar field 2 C/

Q) VPA=V(V-A)+V x (V xfi)
(D) V2, #0, forall]=1 2, 3

11. Suppose a rotational vector ﬁeld A is such that

V(A?) =2(4-V)A,

" then VxAxs
B

(A) parallel to A
(B Pefpendlcular to A
(D) not perpendicular to A.

— i —

12. Solve the equation

2| +2=8+4i, .- l

(=Bt
wherez-a:-*-zyandm,yél. .

z-—-—-—+4z
B)z-7+4t

(C)z—4+ 5. 5o A ' I

(D) z=4- &t
13. Find the fourth ToOts of complex number |
8 ymill.
VIS peq012) )
(B) V2552 ke {0,1,2,3)

(C) V25", k€ {0,1,2,3)
X0) V22 ke {0,1,2,3).

14. Let Q be set of rational numbers, which of the
following vectors does not belong to the hnear

vector space Q° over R. .
(A) (0,0,0) = (i

(B) (0,1,0)
e m

(D) (-1,0,-2).

w}.@%/

15. Let the scalar field ¢ be defined by
¢ =V2logr, r=|f] and 7=zi+yj+ zk.

;;{n’d V % (V).

0

(B) =3¢ PS
r LC)-O\ il e
D) r"f".

16. Let {u,v} be a basis for R? over R. Which of
the following is true?

(A) au+ Bv =0, for any o, 8 € R
P For any w € R?, there exists nonzero

scalars a, B such that w = au + Bv.
(C) u = av for some scalars f3

(D) au + v = 0 for nonzero scalars a, S.

-17. Suppose the set R? = R x R = {(z,y)|z,y €

R}, find the real numbers = and y for which

18. Suppose z is an arbitrary complex number, ex-
press
2= (1-1)"(WV3+i)°

in Euler form re'. CIal -
(A) 28¢"3" -

_(.g)—gxoc!,!i
(C) 28¢5%

(‘m 910,854

19. Which: of the following is false about base vec-
tors of orthogonal curvilinear systems of coor-
dinates? They are
(A) mutually orthogonal C
(B) at times scalar fields

constant vectors
(D) normal vectors to coordinate surfaces.

20. Which of ‘the following is true of the line ele-
ment ds of the spherical polar system of coor-
dinates (p, 0, d)?

(A) (ds)? = (dp)? + p*(dB)? + p*(d¢)?

(B) (ds)? = p*(dp)? + (dB)? + p?sin® (dg)?
AET (ds)? = (dp)? + p*(d6)? + p? sin? 6(d¢)?

(D) (ds)? = p*(dp)? + p? sin? B(dB)? + (d¢)°.
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