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BACHELOR’S DEGREE PROGRAMME

Term-~-End Examination

June, 2012
ELECTIVE COURSE : MATHEMATICS

MTE-1 : CALCULUS

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

Note : Q. no. 1 is compulsory. Attempt any four questions
from Q. no. 2 to to Q. no. 7. Calculators are not allowed.

1. State whether the following statements are 10
true or false. Justify your answer.

(@) The function f, defined by f(x)= Ix—l
differentiable at x=2.

, 18

(b) The tan function is periodic with period 2.

(c) The function f, given by f(x) =sinx + cosx, is

. 1y
monotonic on |0, 7|

(d) —(—;lx- I:fs'm(tz) dt] =—2xcos(x?)

x2

(e) Every curve has a critical point.
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2. (a)

(b)

(b)

(©)
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Calculate the approximate value of

6
I(sz +3)dx by taking 6 equal sub
0

intervals and applying Simpson’s rule.

' j% dx
Evaluate ) —'——5 + dcosx’

Find the domain and range of the function
defined b - ==
f define yf(x)—,/x_z.

Find k such that the function f defined by

1-x%, x=<0
- |

2

k—-3x%,0<x=<1

becomes continuous at x=0. Check
whether this function is continuous at each
point of R.

If y =sin (m sin~ '), then check whether or
not

1 —xz)yn+2- @n+1)xy 4t (m2__ nz)yn =0
is true. Also find y,(0), if it exists.

Give an example of a 1-1 function from
N to N, which is not onto, with justification.



(b)
(c)

(b)

(c)

d .
Find Ey if y= (cosx)f™ ¥+ (In 15",

Find the area of the region bounded by
y=2x—x? and y=x-2
Find the minimum value of f, given by

f(x)=x2+4x+3. Check whether f has a
maximum. If yes, find it.

sinx — cosx
Differentiate tan™{ gy + cosx | With

respect to x/2.
Find U(P, f) and L(P, f), where fx) =x2+1,
P={-2, -1,0,1, 2}.

If I,= Ie—x sin" xdx , prove that
0

(1+n?) [,=n(n-1)I,_, forn=2

6.  Trace the curve y=2x(x+1)? stating clearly all
the properties used for doing so.

7.  (a)
(b)
(c)
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Verify Lagrange’s mean value theorem for
f, defined by f(x)=2x>—4x+5, on [0, 4].
Find the perimeter of the curve
r=a(l —cos8).

Integrate I“z—m
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1. warg frafafed 0 g @ g o s 10
H1 gfe sifag) ,
@) f(x)=|r-1| g1 sRwf¥a & £, x=2 W
SFHA B
(b) tan WA STEdE 24 ST e B |
() flx)=sinx+cosx gRT uftyifsa waT

£ |0 3] mwre

a2
d 3 l:jsm(tz) dt] =—-2xcos(x4)'

(&) YT T 1 UH HilH forg A B
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2. (a)

(b)

()

(b)

()
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6 M I9-3Ta0e o IR fargs fam =t

6
o %@ g (22 +3) dx g g wm
0

0 SHifse |

%dx

'([5+4cosx

T YR HIT |

f(x)=,,;—%—§ g Rt W £ Wid SR
R 9@ HifST

T k 14 Sifeg foad

1-—x%, x<0

k—-3x%,0<x <1

fo-]

TR YR %o £ x=0 W Fqd a9 @l 8!
Wi it f I8 Fe@ R % Y& fag W dad
T |

Ifg y=sin (m sin™x), 99 w9 sifve s
(1—'x2)yn+2—(2n+1)xyn+1+(m2—n2)yn=0
TR AT THF M,y (0) T Hif, A

THHT Al & @i

i qfgd N9 N TF & T8 1-1 FE 61 3SR
ST S sresTet T #1



(b)

(©)

(b)

g y = (cosx)™ *+ (In x)*™*, q& dy Eugd

dx
Hiferg|
y=2x—x? IR y=x-2 TN =g ¥ &
ATFA FA FC

f)=2%+4x+3 g0 XY U F @ TS ww
A &ifwC) 9 Fia fF f# fas @ @
&) afg ¢, @ 3% ot | w)

sinx — cosx
x/2 % Qe tan~! sinx + cosx | &1

JFaefad Hifwg|

U(P, f) SR L(P, f) T RIfIQ, T80 f(x) =x2+ 1,
P={-2, -1,0,1,2 %I

Ife I,= fe"" sin“xdx’ 79 fag wifsw fF
0

n=2 & faC (1+n%) L =n(n-1I,_,.

6. T y=2x(x+1)*F FT@W T THH TG
F % forg R o 1 & fe mn R, 3 ot we
¥ 9 FaR|
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7. (@) f(x)=2x3—4x+5 g wRufeq f & fag 4

[0, 4] T S e A TG B HeAqd HHA
(b) &% r=a(1—cosb) HT Y A HIfSC | 4
(c) Ix2_4 +53ﬁw1a»‘i%ﬁm°ﬁ%|qn 2
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