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NRT/K S/19/2075

Bachelor of Science (B.Sc.) Semester—I 11 Examination
MATHEMATICS (Advanced Calculus, Sequence & Series)
Optional Paper—I
Time: Three Hours) [Maximum Marks : 60

Note :— (1) Solveal FIVE questions.
(2) All questions carry equal marks.
(3) Question Nos. 1 to 4 have an alternative. Solve each question in full or its aternative in full.

UNIT—I
1. (A) Ifthefunctionsf(x) and F(x) arederivablein(a b) and F(x) # Ofor any xin[a, b], then provethat there
f(b)-f(@ _f'(0

existsat least onevaue'C’ in(a, b) suchthat Fo)-F@  FO 6
(B) Byusingl -dtechnique, show that (X’J)I m,., Xy =6. 6
OR
} 1
in— When(x,y)! (0,0) . _ .
(C) Show that thefunction f (x, ) :’|[xsm y (.y)* (0.0 iscontinuousat origin (0, 0). 6
i o0 when (x,y) =(0,0)
(D) Expande‘sinyinpowersof x andy uptothird degreeterms. 6

UNIT—II
2. (A) Findtheenvelopeof thefamily of straight linesx cos’a +y sina =c, wherea istheparameter. 6

(B) Discussthemaximum or minimumvauesof u=x3y? (1-x-y).

OR
(C) Find the envelope of the straight line %+% =1 whereab = c?and cisaconstant and aand b are
parameters. 6
(D) Findtheminimumvaueof x2+y?+z2 whenyz + zx + xy = 322 using Lagrange’ s multiplier method.
6

UNIT—III

3. (A) Provethatthesequencewheren™termis X, = i + i + + ; ismonotonic and bounded
: A R GES) :
6
(B) If sequences<x >and <z > each convergeto ¢/ andif x <y <z " ni N, then provethat sequence
<y >alsocovergesto /. 6

OR

n+4 . . .
(C) Prove that the sequence <x >, where X, = T bounded monotonic decreasing and tends
... 3

to limit 5 6
(D) Provethat asequenceisconvergent iff itisaCauchy sequence. 6
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UNIT—IV
4. (A) Testtheconvergenceof theseries § l(n3 +1f°- nJ using comparison test. 6
(B) Testfor convergenceof theseriesg 1 , p 3 Ousing Cauchy’ sintegral test. 6
n=2 n(Iog n)p
OR
(C) Show that the series é (n;—{:) iscovergent using Cauchy’ sRoot test. 6
n
- . 111
(D) Testthe absolute convergence and conditional convergence of the series 1- 3 + 57 +o 6
UNIT—V
5. (A) Veify LagrangesMeanvauetheoremfor f(x) = 2x>—7x—10in[2, 5]. 1%
. . - x*+y?
(B) Verify whether theiterated limitsareequal for f(x, y) = == y 1v>
(C) Findtheenvelopeof y =t?(x —t) wheret isthe parameter. 1%
(D) Findthestationary pointsof f(x, y) = x3+y3-3xy. 1%
R n 1, s
(E) Findn,i Nsuchthat [1;73-1[<5 " N° No. 1%
. . n+1
(F) Findthelimit of thesequence 5o 1) 1v>
(G) StatetheD'Alembert’ sRatiotest for convergenceof aseries. 1%
1 1 1
(H) Show that thealternating series1— 5 + = 3 Foren isconvergent. 1v%
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