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d.
13. Solve .N = 23V . 4y 2~

14, A particle moves along the cusve x=t3 4+ 1,y =12,z = 2t+3, wheretls
the time. Find the component of velocity and acceleration at t=1 in the
direction T +J + 3K

15. If u=xy-yz-zx, v=x2+y% 4+ 2%, w = x + ¥ — 2, determine whether they

are functionally related or not, If so find the relationship between them.

Section C

Seven Questions aof 10 Marks each of E:mm:um:«rom questions to be answered.

15.a) If y=(x2 — 1), t1en show that

(x? — Dy + NH.fni 3@_. + Dyt =10

16, b) Using Lagranges’s an:om of ::amwm::_:mn_ mu .ﬁ__mﬂm find the maximum
and minimum distances o_" the uo_:n (3,4, H_.NV from the sphere

{5 marks)

224y 2 .... (5 marks)

... _uﬂ.o‘...m that

. z0%u _ tanu 13 | ranu
+u\ #y? 12 Tl pmu

(5 marks)
17.5) Find the n_:mnn_ozm_ am:<mﬁ_<m of f(x,y,z)=4e**~¥*7 at the polnt

(1,1,-1) in the direction towards the point (-3,5,6) (5 marks)
18.2) The upward speed v(t) of a rocket at time t is approximatead by

v(t) = at2 -+ bt + ¢, 0 = t £ 100 where a, b, and c are constants. It has been
found that the speed at times ¢ = 3, t = 6, and t = @ seconds are respectively, 64,
133, and 208 mites per second. Find the speed at time t = 15 seconds. Solve the
prablem using Gaussian £ imination. (6 marks}

18.b) Find the eigenvalues and eigenvectors of >um ..HL (4 marks)

2 11
19. a) Find the characteristics equation of the matrix A=j0_ 1 © and hence
11 2
find A~ . Also, find the matrix represented by
AP w547 + TAS — 345 4 A* —54% + 847 — 24+ {5 marks)

(b) Test for consistency

X+y+z=6;x+2y+3z=14; x+4y+7z=30 and selve them.
(05}

20.3) Define Hermitian Matrix and Skew Hermitian Matrix.

1f A= 20 3 =1+ show that AA™ Is Herm

where A* is the canjugate transpose of
(04) :

b)  Find the Eigen values and-Elgen vectors for the matrbx

(06)

21. mv : cisia _Bu_m _Ommn_ curve’in the xy- plane not enclosing the origin, show
yIi—xf

& YErvE {3 marks)
21.b) _u__.a,n:m area- mns.mm_._ n:m parahbolas y? =4ax and x* =4ay.
(05}

ﬁ:mﬂ using mqmm: s, nsmo..ma._ g. F.dR= 0, where F=

22.a) Prove that ¥ u.,....ﬁ,mﬁl 23)i + (3x2 —2)f -+ (3xz® —y)}E s irrational, Find a scalar
function ® {x, v, z)such that F =va.
(05}

b) Find the work done in moving the particle under the field of force given by
F = (% —y® + 23t — (2xy +¥)/ in the xy plane from the point (0, 0} to (1, 1)
along the curve y? =x. .

(05)



