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GAF-409 Seat No.

B. Sc. (Sem. III) Examination
November / December - 2016

Mathematics : CC - MATH - 30f
(Calculus & Linear Algebra)

Time : 3 Hours] [Total Marks : 70

Instructions: (l) All questions are compulsory.

(2) Figures to the right eide indicate the

marks of corresponding questions.

1 (a) If function z = f(x,y) defined on an open set I
E c R2 is difierentiable at point (x, y) e E then

prove that its partial derivatives ./, &/" exists

at point (r,y).

Is converse of above statement true ? Juetifr

your answer.
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(a) If. z= f(x,y) poeeese continuoto partial ' '6

derivatives in ite domnin and if
5=j1r; rad y=V(l posseae continuoue

derivatives in their domain [o,, &], then
prove that

dz dz dx Oz dv

-=- --t- 
--:-

dt 6x'dt 0y'dt

(b) Attempt any two. L2

G) If u=t+y2,v=2ry and 2=f(u,v) ttien

prove that,

r?-r*=zo2 -hti ?ox oy ou

(ii) If r/ = /(r 1, r2 = f * y2 * ,2 then prove that

O2u 02u O2u 2 -.. .
-----= T ------ T ----;- = t (rl+- t lrlAf ey' M r-'

(iii) If 11 = 1qg1*3 * y3 * 
"3 -3*7o.; then prove that

(a a a)2 -s| .=................

Vt Ay e) (x+y+z)z
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? (a) If u =Q@) is a tunction of a homogenbue 6

function U = .f (x, y) of degree nz whose partial

derivativcs,of eecond order erist then prove

that

(, 1!*r{=^rc,F,(u)ro

=G(u) Say

(ii) r #.rr#* f fr=c1,'11G'(u)-tl

whero, H =/(a y\=Q-'@)=F(u)

OR

(a) Explain the Lagrange'e method of

undetermined multipliee to determine

the extreme valuee of a funetion of

z-variablee.

6
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O) Attcmpt any two : iliiltilllttl". Lz

(r) Prove that the extrelqe value of

u=G *bf +"2 su,bjeot. .,;"to the

conditione i*f *12 =1, lx+my+m=o

(ii) Expantl .f@,D=iy+f in power of

x-2 md y-1.

(iii) If !,=tan'[#) then prove that

.du auifi+Y:=si117 and

, *u ^ du ,r du . --';''J)'. z ,f # + 2xy ;&* f iF = 
"'" 

ufl - asin' r)

1GAr-4Oel ICont&l



(a) Let A be a non empty subset of a vector

space 14 show that [A] is the smalleet subspace

of V containing A.

OR

(a) Let s= \;r,;r,..........'r^-,,i,,) be a finite

ordered set in a vector space V with, i, t 9. Aleo

S is linearly independent then ehow that, vector

1,, for some i,2<i < m ie a linear combination of

preceding vectors [,rr, it.

O) Attempt any two : t2

(t Iar'.R2 --+ n2,r p,z1 = 1r,s),r(o,l)=(-1,2)

then fi"nil Z(a,D), whae (a,D) e.R2.

(ii) If. r:tr +R3 defined by

T (a,b,c,d) = (a + b,b - d,c - d) then find z(I)

ancl r(r).
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(rii) Show that the set

S - (l,q0),.(r,L0), (l,LrD ie a^basis

of .89.

4 Attempt any four.

(t ll 2=f(u+by)+g(u-by\ then prove that

16

F*=""*
ay"

(ii) If x=r@se, y=rsine then prove that

(iii) Vari&' Euler'e theorem for the function

'2 -'2.f(x,y)=';';, (r,y)r.(e0)
t' +v'

(iv) rct z : R3 --r R3, T (a, b, c) = 1X, t+c, Zb-c)

then show that ? is a linear tranefomation.

|; ;l=.*.h ;l=:
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' (v) tf f(x,y1=fi, (r,y)*(Oo){+y

=0, (f,y)=(0,0)

then ehow that /i8 discontinuous at point (0,0).

(vi) If a=xlog y+ ylogx then prove tbat

ury =Iro,
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