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Determine the constants a and b so that f may be
continuous for all x. 5,5

{

I; x 53
(b) Let f(x) = ax+ b; 3 < x < 5

7; 55X

1 .
(a) Prove that Ltx--+a -- does not exist.

x-a
2.

. 2x-1 1 { 2}[x + 11 < 2 iff 3x+2 E(-OO'-S)U(l,oo)- -"3 .
5,5

Note :- Attempt FIVE questions in all, selecting at least
TWO questions from each Section.

SECTION-A

1. (a) Between any two distinct realnumbers, there is always
an irrational number and therefore, infinitely many
irrational numbers. Prove or disprove;

(b) Prove that
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(b) Prove that n, nth roots of unity form a GP.
.Also show that their sUIIiis zero and product is
equal to (_1)n-l. 5,5

(x +a)n - (x + j3)n sin n<p=a- j3 sin" <p

6. (a) If a, P be roots of e- 2t + 2 == 0 then prove that

SECTION-B

1
(b) Show that f(x) = -2 is continuous on (0, 1], but itx

is not uniformlycontinuouson (0, 1].Is 'f'uniformly
continuous on [a, 1], if a> 0 ? 5,5

3. (a) Differentiate tarr ' (sech x2) w.r.t. x2•

(b) If y = emsirr ' x, then (1 + Xl)Y2 - xYI = m-y.

(c) If y = (x +~r, find, Yn(O). 3,2,5

4. (a) State and prove Taylor's Theorem (with Cauchy's
Form of Remainder).

(b)
}. x2If f'(x)= (1- x)?and f(x)= f'(O)+ xr' (0)+ -f" (eX);

2!
o <e < 1, find the value of e as x tends to 1.

5,5

_l_

5. (a) einx)'2Evaluate Ltx-+o -x- .
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(b) Prove that Ltx-+o ~lOg(tan-1 xJ = _.!.. 5,5
x x 3

40(2117)/BSS-22S97 3 9200

9. (a) Separate into real and imaginary parts:

tan:' (x + iy)

(b) Sum to n terms the series :

cos a + cos2a + cos 3a + ... n terms.

Deduce the sum P + 22+ 32 + ...+ n2. 5,5

10. (a) Sum to infinity the series:

tan a tan(a + p) + tan(a + p) tan(a + 2P) +
tan(a + 2P) tan(a + 3P) + ..... 00

5,5
x2 y2

(ii) -----=1
sin ' u cos' U

x2 y2
---:--+ =1
COSh2v sinh ' v

(i)

•
x x

(a) If tan "2 = tanh "2, prove that cos x cos h x = 1.

(b) If sin (u + iv) = x + iy, prove that:

8.

5,5

iiI=COSS+ isinS, whereS=(4m + 1)1t e-(4n+l)t;m,nEZ
2

7. (a) Prove that:

[sin(a - S)+e= sins]n= sin""a[sin(a-nS) +e= sinnS]

(b) Prove that :
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