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Answer four questions, selecting one from
each Unit

UNIt-I
1. (a) Use e-6 definition of limits to prove that

1*4__o
(b) Evaluate the following limits :

(t) 
''11' 

"3-5x2 +1
x-->6 7 xo + 4x -3

(tt) lim -4:!
x-+4 2x' - 5
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3+3=6
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(c) Let
( 3x-I x<O
I

f(x)=),5*2 +Z x=O

lz-s* x>o

Does /(x) has a removable discontinuity
at x =0? Justify your answer.

(d,) Show that the function

f(xl=x2 +sinx-1
has a real root between O and fr.

(a) Show tllat nqi4 does not exist.
x-+O X

(b) Use'e-6 definition of continuity to prove

tJlat the following filnction is
continuous at x=O:

f(xl ={"":}' 
when x *o

\--' 
I o , whenx=o

(c) lret f :lq bl;lR be a function. Explain
the continuity of / from a geometrical
perspective.

(d.) Evaluate tJ:e limit l*;ff}
(e) Prove tl..at if a real-valued function / is

continuous on Iq bl and f (xl e Iq bl,

then / has a fixed Point it [C bl.

( Continued )
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UtrIr-II

(a) Let f be a real-valued function and
xo € lR.. Define f '(xol. Use it to evaluate

the derivative of /(x) -Ji at x = xo. 1+3=4

(b) I-,et f be a real-valued function defined

over some open interval of lR'. Prove that
if / is differentiable at a point, then / is

continuous there. Is the converse true?
Justify your answer. 3+2=5

(c) Show that f(xl=sin2 x has a relative

minimum at x = O. 3

(d) Verify Rolle's theorem for the function

f(xl = *2 -8x + 15 defined over the

closed interval [3, 5]. 3

(e) State Lagrange's mean value theorem'
Use it to prove tllat if f'(xl =O for every

x e (a., b), then / is constartt it [o' b|' 1+3=4

4" (a) Find the intervals on which the function

f(xl =3xa +4x3 -12x2 +2 is increasing

and the intervals on which it is
3decreasing"

(b) Find the intervals on which the function

f(xl = x4 -5x3 +9x2 is concave up and

concave down. Also, find all its
inflection Points. 2+)+)=6
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(c)

l4l

Let f : lq bl r+ R be a function and

cela, bl" lf f '{cl = o, does it necessarily

mearl that c is a Point of inflection?
Justify your answer. 2

Find the absolute maximum and

absolute minimum values of

f(xl =2x3 -75x2 +36x on tlle interval

[1,5]. 2

Let A = tan-l x, show that-
(t) (L + x2lg, = 1

(u) (L+ x2lgn+1 * 2rWn +n{n-LlUn-l = O

2+4=6

UNtr_III

If / is continuous on [4, b] and F is any

arrtiderivative of f on [q bl, t]ren prove

that f,rw*= F(b)-F(a). 7

Find the area under the curv e f (xl = 3Ji
over the interval [1, 4]. 2

Find the area of the region that is
enclosed between the curves y = x2 and

5a=x+6'

Find the arc length of the curve A = x8

from (1, 1) to P, 2J-21- 5

( Continued )

(d)

(e)

5. (a)

(b)

(c)

(d)
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6- (a)

7. (a)

(b)
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(b)

(c)

(51

Find t]le area of the surface that is
generated by revolving the portion of the
curve U=x2 between x=l and X=2
about the y-axis. 5

Find the volume of the solid that results
when the region enclosed by the curves
A=e*, U=O, x=O, x=1n3 is revolved
about the x-axis. " 

4

lf In = Jsin" xdx, then prove that for n
being a positive integer greater than 1

, sint -1 xcosx n -!rn=- 
" 

- n In-2

Deduce the reduction formula for
J

Jo2sin " x dx.

Using tJ:e reduction formula, obtain
value of [tan4 ax.

5+2=7

the

3

Uwn-IV

If f(xl = x4 -x3 + 2x2 +6x-2,
f(x +21.

Solve the equation

x4 +2x3 +2x2 +2x+1 =O
given that it has multiple roots.

find

5

Ouer )

(d)

4
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(c)

(d)

[6)

Solve tJre equation

*4 _ *3 +2x2 -2x+4 =O

if one root is 1+ i'

If a, F, Y are the roots of x3 +5x - 6 = 0'

find the value of >-t1

UseDescartesnrleofsigntodetermine
tfr" t"i"imum number of complex roots

of /(x) =x4 -x3 +x2 -x+1'

Find the three values of 1f - t1t ' using

De Moiwe's theorern'
equation
equation

aP+1.
Y

Cardan's

If ct, P, Y be the roots of the

*3 - px2 +qx-r =O, form the

whose roots are FY t'- 
I 
' Ycr + 

f,'

Solve x3 -9x +28 --O bY

method.

8. (a)

(b)

(c)

(d)

***
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