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(Symbols have their usual meaning)
Answer any ten from the following questions,

1. a) Prove by induction that for each n €N, and for cach n =22, (n+ 1) >2",
b) Show that the function f, defined by f(x) =x sin-i; , when x= 0,
approaches to 0 as x— 0.

R : [5+5]
2. a} State Sandwich theorem for limit of a function and hence prove that

1
limy (1 +x)x =e.
b) Prove that lim,_q exx—1 =1, (6+4]
3. a) Examine the continuity of the following function at (0,0)
xy (x2-y?)
flry)={ x4y
: 0 . wherex? +y? =0,

, wherex?+y2 %0

b] Establish limy-o xyi—:g,—z = 0, using & — § definition. [5+5]
¥-0

4. a} Verify that logtanx (0 < x < g) has neither a maximum nor a minimum at
x=2

b) Investigate the continuity of the function
x|

f(x):{;-, x;tO_
-1, x=10

[5+3]

S. a} Use M.V.T to show thatl—j:x- <log(l+x) <x, ifx>0.

b) State Mean Value Theorem ( Langrange’s form) and give the geometrical
interpretation of this theorem.

[S+5]
6. a) If y= }fa? th.en find y,
\ . 2x8-7x245 ‘
b} Establish llquwﬁﬁz~ = [6+4]



7. a) State Taylor’s infinite series and hence expand f(x) = sinx in powers of x.
b} Show that x* has a minimum value at x = z [5+9]

8. {a) Find the value of lim,_,q [£+ L T R _”_]

n? © 124nZ 2242 (n-1)2+n?

(b) Evaluate [™/*—%—. gy

0  sinx+cosx

[5+5]
9. (a) Examine the convergence of improper integral fow%’id
«© dx
(b) Test the convergence of fl Wwwrd
[5+5)
_ rmr(n) |
10. (a) Prove that S{m,n) = om0 > 0, n>0.
(b) Evaluate [J/*viang dg. [5+5]

11. (a) Evaluate [[ ydx dy over the region bounded by the parabolas y? = 4x
and x? = 4y,
2
(b} Find the area of a plate in the form of a quadrant of the ellipse % + %; =

Hence, find the area enclosed by the given ellipse.

[S+3]
12.(a) Define bounded sequence. Find the lower and upper bounds of the
sequence {x,}, where x, = %2"5 .
!
(b) Examine the convergence of the series ) oeq nnT)z' . [5+5]

13.(a) Test the convergence of the series
AV S 0. BTROY i DU S
1+5x+9x +17x + LbTrer A
(b) Show that the p-series lip + -21; -+ ;}5 + - converges for p > 1 and diverges

forp=>1. [6+4]



