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BACHELOR’S DEGREE PROGRAMME
(BDP)
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MTE-01 : CALCULUS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1 is compulsory.

(it) Attempt any four questions from

Question Nos. 2to 7.

(iti) Use of calculator is not allowed.

1. State whether the following statements are

true or false. Justify your answers with a short

proof or a counter-example : 10
: d|ce” x
@) %[L lntdt}zxe ~1n2.

(i1) If the functions f and g are defined on R by
f@ =3 @2-2 and g(x)=2[L-x|, then

(gof) (5)=10.

P.T.O.



(i11)) The curve Y =

(iv)

)

(a)

(b)

(a)

(b)
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3—4x
2+ 3x”
parallel to the axis of x.

has an asymptote

If p is a critical point of the function f, then
f is derivable at the point p.

The function f defined by f(x)=[3-x| is
differentiable in the interval [0, 2].

Let f:R—-{2! > R be a function defined by

3x% —5x -2 )
f(x) =—2. Find a 6 > 0 such that
x_

|f(x)—7|<% for O<‘x—2‘<8. Hence, find

lin; f(x). 4

/2 .
Connect I, =J‘n/4 cosec"xdx (n > 1) with
TC

I, 5. Hence, deduce the value of 1. 6
Evaluate : 4
J' dx
(x— 3)2(x2 +4)
. . -1 1-x
Differentiate cos™! x w.r.t. tan — . 3

1+x
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(¢) A river is 70 m wide. Its depth ‘d’ (in m) at
a distance x m from one of its banks is
given by the following table :

x d
0 0
10 3
20 6
30 8
40 11
50 13
60 10
70 2

Find the area of the cross-section by the
Trapezoidal rule. 3

Trace the curve y* =x%(x+4) by stating all the
properties used to trace it. 10

(a) Find the maximum possible domain of the

function f defined by : 2

4—x
2x

f(x) =

(b) By considering the function f given by
f (@) = (x—3)In xin [1, 3], show that the
equation x (1 + In x) = 3 is satisfied by at
least one value of x lying in ]1, 3[. 3

P.T.O.
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Find the approximate value of (0.998)7/2

taking the first three terms of Maclaurin’s

series for (1—x)"2. 5
Evaluate : 2
21
Iim 5
x>l x -1

Find the upper and the lower integrals for
the function f, defined by f(x)=‘3x—2‘ in

the interval [2, 4]. Hence conclude,
whether f is integrable over [2, 4] or not. 4

Find the volume of the solid generated by
revolving the curve y(x2 +4) =8, about its

asymptote. 4
Check whether f(x)=e®® is always
decreasing or not. 2

The cost of fuel in running an engine is
proportional to the square of the speed in
km/h and it is ¥ 75 per hour when the
speed 1s 15 km/h. Other costs amount to
T 300 per hour. Find the speed, which will
minimize the cost. 4

Find all the points of discontinuity of the
function f given by : 4

2-x; x<2
f(x)=3x-2; 2<x<3
2x—-3; x>3

also draw its graph.
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Taek 3UTTY hrdehd (St €T 1. )
wATd e
S, 2024
TW.A3.-01 : TR

gag : 2 gu2 STfeHad 37 : 50

FE: () WG 1 FE a2
(i) 999 & 2 § 7 TH B oW TH
CAlSLY]
(iii) HeIhAR HT AN HH H Al TET
gl
1. frefafad & @ #9-9 w09 9 @R HE-9
IEA T ? AT SW H Uy | WEw Squty
gfa-33eeu i 10

) d|e” x
(1) d_[j2 lntdt}:xe —In2 |

X

(i) A T f 3N g R W f(x) =3 (2—2x) 3R
g =2-x,5m @ ¥ @
(@of) (5)=10 |
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HI Teh SN x-3787

3—
() y_z 32
THMIR 2
(iv) A% p, W £ H TH Fifaw fag 2, @ faig
p W f ST B
v f(x)=[3-x gE GRAMHT ®HeH f A
[0, 2] W 3T B

()" <fifoe & f:R-(2) >R TH FeH ©
2
Stfe) =222 g e @1 T

TH 5> 0 T HIST foF 0<[x—2/<3 &
L [~ <5 81 lim /() ¥ IS

4

(@)1, =I;/fcosec”xdx n>1) &1 L, & @

Hay wfm wifml 9 wwR [, @1 e

[EEAII 6

F1d it 4

(= )I -3) (Jc2 4)

(@)cos! x 1 tan™!

z¢qrﬁaaqaw=r
EAlSEY 3
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(1) Tk & 20 . €l g1 TEh TH RN 9
x M W W FR WE o (AOH)
frreferfed diferet o & T ©

d

0

10 3

20 6

30 8

40 11

50 13

60 10

70 2
gacd fEm g SAIT9R k1 &% ¥
Ty 3

4. TH Yy =xi(x+4) H @I HIfGT AR
SP@U H WM Y WM o e o
fefem) 10

5. (W)f(x)a/élz;x g ufemfrd wed £
Afreray gurfad 9id J1d hiTsiq| 2
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(@)f () = (x — 3) In x 5 WA [1, 3] H
ReIfid we i) |erise o SHieRn «
(1+1nx) =3, 3fauar |1, 3[ § @ w0 49
®H Th UF x % faC "= el 2l 3
(M 1-x)"? = fau fegenfE 9ot & &9 e
TR T TEE wE (0.998)72 w1 wiAwe

A A i 5

6. () hmx BIEEAISI 2

(@) f(x)=\3x—2\ SN A [2, 4] H uRefoa
we f % fou Uk IR e gweher T
Fifee| 3 YR fwd faifan f& f [2, 4]
W g © A1 | 4

(M aFk yx>+4)=8 HI TIRI HITRT &
ofiE: g9H ¥ W9 3™ T Aad W
EQIELS 4

7. ()= FIGC & flx)=e™ THM FrEAA @
a1 T 2
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(@)T& TSH &l 9aM H T U9 & AFG
TR A H A H FANE € SR T
AN % 75 Wfd He ® SWfk W 15 km/h
gl 3 o % 300 WA S 2 9E =
1A HIST Safeh AR =JAaH gRi| 4

2—-x; x<2
() f(x)=4x-2; 2<x<3 g YRHIET e

2x-3; x>3
f & IEaq W a9+ fag 3@ &S
ST UH of Eifau| 4
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