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BACHELOR’S DEGREE PROGRAMME
Term-End Examination

December, 2010
ELECTIVE COURSE : MATHEMATICS

MTE-1 : CALCULUS

Time : 2 hours Maximum Marks : 50
(Weightage 70%)

Note : Question no. 1 is compulsory. Solve any four from the

remaining questions. The use of calculator is not allowed.

1.  Which of the following statements are true ? g
Justify your answers. '

(a) The function f, given by
1 .
f@=7 (x>~ 6x2+9x +6), has a point of

inflection.

(b) % {J‘:ﬁ tan t* dt} = 6x sec’ (3x2).

() The function y=sin x is monotonic on

=3

(d) The graph of the function y=x— | x| lies in
the 3rd quadrant only.

(¢) The tangent to 2 +y?=2x=0 at (2, 0) is
parallel to the x-axis.
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If y=e™ ¥~ 1y show that
1 +x2)_1/n+1 +(@2nx—-m)y, +nn—-1)y,,_,=0.
Write down the Taylor’s series for cos 4x

around zero. Hence, find out for which
value(s) of k the function f, given by

_ 1—cosdx
f(x)= x?
kQ@Q2+ sinzx), when x =0

,when x#0

is continuous at x=0.

Find the length of the curve given by
x=elcost, y=elsintlyingin 0 < t < .

Find the derivative of cos™1(1—2x?) with

respect to cos ™! (\/1 ~ x? )

x+3

Evaluate J.———— dx.
Vi +4x +5

Give an example of a function which is
one-one when defined on a domain D; C R,

but not when defined on a domain D,CR.
Justify your choice of example.

Give an example, with justification, of a,
function with domain [2, 5] which is not
integrable.



4 (@) Find the maximum height of the curve 3
y=4 sin®x—3 cos’x above the x-axis.
(b) Evaluate I (4-2x)dx 5 - 4
(#* +1) (x - 1)
(c) Find the intervals of R, where the function 3
f, defined by f (x)=x3-27x+36, is
increasing or decreasing.
5 (@) Prove that 4
ety
I =f/2cot“x dx = — -1, ~5, and
17 n—1
4
hence evaluate 1.
(b) Find the equations of the tangent and 3
normal to the curve
x=t y=t3 at t=2.
(c) Find an approximate value of In 2, by 3
] 2 dx
solving the definite integral _[ ~y susingthe
1
Trapezoidal rule with 5 ordinates.
1 .
6. Trace the curve y =x + oy stating all the 1q
properties you use for doing so.
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Find the area of the region bounded by the
curve aty?=x% (2a—x).

Graph the function f, defined by
fx)=]x|+jx—1|. Also give its domain
and range.

2

Evaluate I[ x]dx
0
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