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

Mathematics : Paper-CC-MAT-111

Time : 3 Hours]

lnstfuctions: lr) Att euestions are computsory.

12) Ihe flgures to the right Indicate marks ofthe corespondln8 question.

1 {a} State and Prove: Lelbnit/s Theorem

OR

la) Erpand the function flxlElog{1+x), -1< x S 1 In ascending powers of x,

(b) Attempt anytwo.

(tl lf Ii#(/ bt(xl ) then prove that ,n = nlr-1 + (fl - 1) ! and from it deduce

that
- t t t+...+11 

.h=ntLagx+r+i+t+;
(21 Using cauchy mean value theorem pmv€ that bo-a'=c" (blo8b-aloga$0<acc<b)

(3) Exapand tan-lr in ascending powers ofx.

2(a)Obtain formula for len$h ofarc ofcontlnuous curve yd(x) between lines x=a and x=b.

t7l

OR

{e} Obtain reduction fonnula for J sinu rcosntdt , n€il and hence deduce reduction

formula for tl sln^ xcos"xdx.

(b) Attempt any two.

(r) Evaluate: t'ra(2 - rz)3lz dx

(2) Evaruate : tim,,-6t (r + f) (r + 4)' (r + 4)' ... (r + t')" r%'
(3) Find the volume ofsphere ofradlus a.

3(alForvectors d,D- and a prove that (1lA x(6 x e) =1a'et6-(a'6)e
E)(a x 6) x e = G' dE - (6' E)d

OR

(a) Prov€ that:Ci,rl (OF; = lgrao0lx F +OlcudF), where O is a scalar and F is a veclor

function' I7l
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(bl Attemptanytwo. . t81

(1) Find reciprocal vecror set for the vector set fi 1,111), (1,.1,1t (-1,1,X))

(21 Find dlvergence and curlofa vector function F =.ryzi+ 3xzyj + (xz2 - yzz)E

at point (2,-11).

(3) Transform the equation xz+t'=:2 Into qlindricai and spherical co-ordinates.

4 (a) Derive the equation of a tangent plane of sphere x2+y2+l=a2 at point (a, p, y). t7l

{a} Equation of rfght circular cone havlng v ertex (a, p,y), 1x1sff =r-:! =1A 264

semi vertfcalangfe 0 tn R3,Q *0,0 +L/2) t7I
{b} Att€mptarytwo. t8l

(1) Flnd the value of k, if plane kx * y-22=9 touches the 3phere x2+f+22=9.

{2) Defin€ OrthogonalSphere, Prove that two sphere

x.2 + y2 + zz - 2t + 4y - 4 = 0 end xz + y2 + zz - 6y + 4zg = 0

are orthogonal.

(3) Find the equatlon of ritht circular cllinder haviry tulding curve x+y+z=-3,

x2+f+23 +3x+3y+32{.

5 Attemptanyfive. [101

0l tf y = i+:;, r + 2, -4 th€n find yn.

{2) Find the coefficlent of r+ in the expansion of log( cos r).
(3) Evaluete : f sin3dz) d8.

(4) Findthe limit of sertes -L + a + 4 +... + * +.'.
(5) For vectors a, b-, f, d prove that

(a x 5")' (e x d) + ([ x a). (a x ti) + (e x O. (a- x d) = s.,
(6) ProvethatVrz =27,whetef = xi+yl + zEandr = lfl.
{7) Find th€ eguation of sphere whose extremltles of diameter are (3,40) and {2,3,-1).
(8) Deflne : CEntral Conlcolds, €lipsoid.
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