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(Elective Course : Mathematics)

MTE-01 : CALCULUS

Time : 2 Hours Maximum Marks : 50
Weightate : 70%

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. Which of the following statements are true or
false. Give a short proof or a counter-example of
your answers : 2 each

(i) If f:R—>R be defined by f(x): X

«/1+x2 ,

X

then fO(fOf)(X)Iﬁ
X

P.T.O.
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(ii) d D 0% os tzdt} = Cos X.

d|dx

cos (sin2 x) —cosx?.

(1) If:
%3 +x% —16x+20 9
f(x)= (x—2)2
k , x=2

then the value of k if f 1s continuous at
x=21s 7.

iv) If f'(x)<0 Vxela,bl then f s
monotonically increasing on | a, b [.

(v) The range of the function f defined by

1s]1, o [.

(a) Differentiate : 5

tanl{“h”z 1} 1

w.r. t. tan " x.
X

(b) Integrate : 5




(a)

(b)

(a)

(b)
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Find the area enclosed between the
parabolas : 5

y2 =4a(x+a) and y2 =—4a(x—a)
By dividing the interval [2,10] into four

equal parts, find the approximate value of

10 . .
J. 2d a using Simpsopn’s rule. 5
2 x“+4

Find the length of the arc of the curve

x=2" intercepted between y=0 and

y=In2. 5
Differentiate :

(log x )" +x'8*
with respect be x. 5

Trace the curve yzz(x—l)(x—2)2. Clearly

stating all the properties used for tracing it. 10

(a)

If;
‘e sin® ¢ and y = cos®
\Jcos 2t \Jcos 2t
then find % at ¢= =, 5
dx 6

P.T.O.
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by IfI, :J. tan” x dx, prove that :

n-1

tan™ " «x
I +I o=———
n n-2 (n _ 1)
n
Using this find .[ 04 tan® xdx . 5
7. (a) Evaluate the integral : 5
2
2
[
1 x%+4x+3

(b) Verify Lagrange’s mean value theorem for
the function f defined by : 5

f(x)=(x—1)(x—2)(x—3),x 6[0,4]
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IUatd = gfa-3<eer <ifs . T 2
@ 3’ F:RoR, [f(x)=—= g
1+ x2
aRemfid @ fo(fof)(x)=——2
o(fof)(x) m
g
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(i1) % Uiinx cos tzdt} = COS X.

2

cos (Sin x) —cos x°

(i) A<
x3 +x2 -16x+20
3 #2
f(x)= (x—2)
k , x=2
g, @ x=2 W f & Gaq ed & oI k
&1 °UH 7 B

Gv) 3R f'(x)<0 Vxela,dl T, @ f£,la,bl
R THISEE FedH B
(v) A ®e f, f(x)=# g0 gfeefed

x—|[x]
g, d SHh RS 11,00 [ BONTI

(h) tanl[izl] &1 tan lx & HUL

X
3Hdhdq JAd Shifoq| 5
(@) f=Afafad 9qead g shifeg 5

e X dx
J [(1+x)2J
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. (F) dRaeEi y2:4a(x+a) 3R
y? =—4a(x—a) % 9 H IR I
FHISU| 5

(@) WA [2,10] S FIX TAE A H
faufera =, famem &1 9 w3

jlo A _ o1 gfepred oM o T S

2 %214

. (W) Th x=¢’ H W y=0 W y=In2
SN ST<Isfad =9 i oaE 1 His@l 5

(@) (logx)" +x'%8% & x % WUH il
EIIELY 5

LTy =(x-1)(x-2)° F ARG FITU T
FH & fau wEm ffw ™ qo-umt &S

feafem)| 10
. (%) 3fg
‘e sin® ¢ y= cos® ¢
\Jcos 2t \Jcos 2t
g, i t:g w % A Hifsu 5

P.T.O.



[8] MTE-01
(@) Il In:j tan” x dx, %, a fag =ifsw

n-1
for I +1 =t?2_1)x| THHT WA

T
Ioztan5xdx ETIT‘TWI 5
7. (%) wawa [ 5 g L GIER
1 x2 1 4x+3
HifSTT| 5

(@) f(x)=(x-1)(x—2)(x-3),x[0,4] s
TR wem f & fou oS weEEE
THI Hefud shifsu) 5
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