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General Instructions

A

Read all instructions carefully before answering the questions
This questlon paper consists of six (06) questions in two (02) pdges
Answer any four (04) questions only. All questions carry equal marks.

Answer for cach question should commence from a new page.

‘Having-any unauthorized doeuments/ mobile- phones in your possesst()n 1sa

punishable oflense.

Use blue or black. mk to answer the questions

“Circle the number ofthe questtons y()u answered in the fr()nt eovel of :

] you1 dnswet script.

Clearly .state your ,mdex number in your:answer script.
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Q1)
2x+1
(a) Let f(x) = e Y ER :
By using the definition of the limit of a function at a point, show that
1im:cﬂ f(x) = 2
(b) Let g(x) = 10)Z,X e R\ {10}.
By using the defmmon ofthe infinite hmlt +ooof a function at a point, show
that hmxﬂg g(x) =
T(x? E'-""if'x"'<"1
C Let h x) = { :
( ) ( ) Va, ifx<1

By using £ —~ & method, show that h is both 1eft continuous and right-
continuous at x = 1,

Q2)

(a) Let_f(x) = 2x*+1,x R
By using € — & definition of continuity, prove that f is continuous at any point
c € R

(b) Consider the function R - Rgiven by
""" (VR xeCw0)
fay =2 b . x=0
Vxsin (;C—), x € (0, +c0)
Show that lim, 4~ f(x) = 0 = lim,_,o+ f(x).

Is f continuous at x = 07 Justify your answer.

Q3)
-{a) Let f and g be functions defined on R. If f and g are continuous at ¢ € R,
prove that f + g is continuous at ¢ by using the ¢ — ¢ definition of continuity.
(b)Let f: R — Rbegivenby f{x) = x;:il
R.
(¢} By using the Sandwich Theorem, find lim,_q x? (1 + sin G))
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Q4) .
(@) Let f(x) =25 v e R,
By using the defmitlonrof the derivative of a function at a point, find £'(0). -
—, if x = 0
(b)Let £(x) = { e
' X2, ifx <0

Prove that the derivative of f does notexistat x = 0.
Q5)

(a) State the Mean- Value Theorem for Derlvatlves
Using the above Theorem or otherw1se show thatfora,b € Rsuch

- thatd < a < b

—a

i

(b] By usmg Bolzano S Interrﬁedlate Vaiue Theorém show that the equation
sin(10x) = x ~ 1 has a solution in the interval (0, 3).

«/_x/"<

Qe)

- {a) Let g be a three times differentiable function on [a, b]and g(a) = g'(a) =
g(b) = g'(b) = 0. Show that there exists ¢ € (a, b) such-that-g""(¢) = 0.
(b)By applymg L'Hospital’s Rule, compute the limit (if exists) of each of the
following indterminate forms.

sinx —x

. . .. . 1 lr:x' . 5\ 2%
)  lim,, — (1}) lim,_,, (E — W) - _-.[m] im, (1 — E)







