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AAM-407 Seat No.

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

CCMATH - 301 : Mathematics
((alculus & Linear Algebra)

Time : 3 Hoursl [Total Marks : 70

Instmctions: (l) All questions are compulsory
(2) The figures to the righr side indicate the mark

of corrosponding queslion.

1 (a) Let ftrnclion 0(x) is continuous at a point 8

(r,O(r))=(',r) and (,., jT(,'.r) 1('r'r') 
", 

5rs and

equal to / e ,t? rhen pro\e ,nu, Jrm f (r' Q(t)) .*i.r.
and equal to /.

OR

(a) lf z - f \x,y) posseses continuous partial derivalive in 8

its domzun and if x = g(l) and y = 9(r) possess

continuous derivatives in their domain [a,6] then prove

dz 6z Ax 0z dvthat;= ^'. +- -"'-' dt ax al iy Jt
(b) Attempl any t!r'o : 12

(l) If .r=rsin0cos0, y=rsinOsin0, 7=1sese then

l(x. r..zl .'

oro\ e that ;i;_j. r..sin0
( (,'.U. Q.,

AAM-4071 I tConrd...



(2) lt z =.f (u,v) eurtd u=sx cosy, y=grsin-y then

o2z E2z t) t( azz azr)
prove that **&=\, r" lla/.# )

(3) Using definition of limit of function of 1wo

variables, prove rhar 
trr,tit,.,l 

?;-;l 
=,

2 (a) State and prove Euler'slheorem.

(a) Explain the Lagrange's method of undetermined 8

multiplies to determine the extreme value of a
firnction of n-variables.

(b) Attempt any two :

( 2/ l/ lt\,l-.3-,'3,,31(l) If :=tan-'l ffi | 
then Prove that

| "'*v- )

& Fz l3 . ^r-= - J'- =--stntz and,cI ('y o

^ a2= a2. ^ a2- t' t/t'' \
] Ii a2r, !1 * y2 " i = \sinzzlf cos2z+ t 

Ioxcy q' o \) J

(2) Find the extreme values of

f (x, y) = x3 + y3 - 3x -r2Y + 5.

(3) Find a point wilhin a triangle such that the sum of
squares of its distances from the sides of the

triagle is minimum.
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3 (a) State and prove Ran*-Nullity theorem. E

OR

(a) l-et S = {rr, x-r, . .. ,Im-r, r;} Ue a fini1e ordered E

set in a Yector space tr/ with t * 0 then show that S is

tinearl,v dependent if and onlf if veclor 1 , for some

i,2< i < m is a hnear combination of precendrng vector

(b) Attempt any two : l2

(i) Find ft(r)-x(r)-r(r),n(r) for linear

lransformation I':R4 -+ R3, defined by

r (a.b,c,d) --(a + b. b - d. c - d)

(iD Examine which of the lollorving subsets of vector

space 1i3 are linearll. independent

(r) {(r,*z,r). (o,lz), (r r,r)}

@ {(2.-1,t).P,2.1), (0,5,1)}

(iii) Let linear transformation ir : R3 --+ R3 is defined

u1' r(1,.rr, g) =(\* rr* r". ,r+ r", rr).

Show that Z is non-singular and also find 7-1.

(iv) Veri& the rank-nullity theorem for the llrear

lransformation T': R4 -+ R3 defined by

7' (a,b, c,d) = (a + b, b - d, c - d)
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4 Att€mpt any five : lO

-lv(r) If u=Jr},+tan ':-, r*0'dren find xux+yuy.

(ii) Verify Eule,t's t *im fo, the fimction

f k.v\=]1^-r! -nz^-txx ' y'

(iii) If rhe nrnction,/(r'v) - --dl-=' (''v) + (o o)

l*'*v"J
= o, (.r,y) = (oo)

then show that/is not difrerefltiable at (0,0).

. (iv) If 
"= f 

(r\, ,2 =J *y2 then prove that

alu O2u -..,, 2
T*:+=,r"(r)+=f ,(r).
a? avz

(v) Ld T'.R2 -+R2, r(a,t\=(a+b,?a-b).Is T linear

transformation ?

(vi) Does tho vector (1,r,2) belong to [(t't' 0)' (1,0' r' (0' t' t)]

in n3 ?

(vii) Show rhaf lhe set {(L0,0),0,1,0), (l'l,l)} is a basis

or C.
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