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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2026
(Elective Course : Mathematics)
MTE-001 : CALCULUS

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

Note : Question No. 1 is compulsory. Attempt
any four questions from the . Nos. 2 to

7. Use of calculator is not allowed.

1. Which of the following statements are
True or False. Justify your answers with a

short proof or a suitable counter-example :10

(1) The function f defined by :
fx) = x3 — 3x2 + 5x — 7
is always decreasing on R.
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(i) Iff:R — R be defined by

X

flx) = ,

1- x2
then (fo(fof)) (x) = ———
1-3x

4—-y
(111) The curve, x= 5 has an

3+ 2y

asymptote parallel to the axis of y.
(iv) jl | |dx = -3
-2

(v) The function f: R — R defined by
flx) = 15— 2x|
1s differentiable on the interval [1, 2].

2. (a) Evaluate: 5

dx
/ (x -2)(x% +9)
(b) By considering the function f given by
f(x) =(x—4)Inxon [1, 4]
show that the equation, x(1 + In x) = 4 1s

satisfied by at least one value of x lying
in]1,4]. 5
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3. (a) Prove that for every x > 0, 5
x>tan 'x > 3
1+x
.. dy .
(b) Find —, given that
dx
y=xMx+ (tan~1 x)* 5
4. 'Trace the curve : 10

yix +3) = x%(2 - )

stating clearly all the properties used for
tracing it.
5. (a) Find the equations of the tangent and

the normal to the curve : 4

t t

x=etlsint,y=etcost
at t=0.
(b) Find the value of k if f defined below is
continuous at x = 3 : 3
x% —10x? + 33x — 36
flx) = (x — 3)2
k; x=3
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Use Simpson’s Rule with n = 6 to

approximate the value of the integral

3 dx
J.0952+1

Given a function f, defined on R by : 3

x2

f)=—

x“+4

[=1and e= %; find x, such that

x> =|f(x)-ll<e
Verify mean value theorem for f defined
by : 3
f(x) = x5 —2x + 6, on [0, 3]
Evaluate : 4

j; A+ 22 In( +x)dx

Find the volume of the solid generated
by revolving the cardioid, r = 1 — cos 6
about the initial line. 6
Differentiate : 4

tan ! _x w.r.t. sin"! x.
1+ 122
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FT: JvT GEgr 1 HAad &1 FIH G 2 G 7 dF FE
T J¥7 FIT | heheiel BT FIT FI7 BT 79T
TeT &1

1. frefafed § 9 $F-9 %99 O a1 39 © ?
Y4 ST o Y& | Teh iy SUgfa a1 gfq Seredo
SIS 10

G  flx) = x5 — 3x2 + 5x — 7 R AR ®e f
R T ZHIM FHIH T |
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() IR flx) = —— ~ 5@ wRefod "o

1-x

X

«fl — 3x?

Hl y A & AR Th

fiRS>RE (fo(fof)) (x) = |

4-y
3+ 2y2

TR T

(iii) TF x =

(iv) j_12|x|dx ~_3

W) fx) = |5 — 2x| gW uRwfod weH
f:R > R, 3@ [1, 2] W TTHeAT § |

2. (=) fAfafed ga &ifsT 5

J' dx
(x —2)(x% +9)

(@) f(x) = (x — 4) In x SR YRS HeA |,
FARA [1, 4] W <hifsw| <vmsn foo geftentor
x(1+Inx)=43@a] 1 4[H fem

FH-Y-FHT x % Th AH g G A &1 5
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() T9Ts fo 98 x > 0 & faw 5
x>tan_1x> 3
1+x
(@)%WW,W 5

y=x %4 (tan~1 x)¥ |
TE y2(x + 3) = x2(2 — x) H ARG HIFWC |
s § g forw T Ture o fefe | 10

(F)TH x=elsint,y=elcostdt=0
W TIREl 3R AT 1 HiR 1

hITSTT | 4
(@) afc frfafed f, x =3 RAdaa & 3
x3 —~10x% + 33x — 36 e s
f(x) = (x — 3)
k; x=3
AN & o1 | 1 SIS |

(W)WJ?’ dx 1 p =6 @ T fave
O3c2+1

199 1 990 s Gfehed UF fAahifae |l 3
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2

6. () AH SAIT f(x) = 2x g R W e
x“ +4

e f ¥ R = 1, e:% ¥ 9« T
FNEfF x>0 = | f(x) = ll<el 3

(@) f(x)=x> -2x+6, @A [0, 3] W
TRWIa ®er f & fow germm 9899 getad
IS | 3

M jga + 227 In( +x)dx TA ST 4

7. (%) TAY r = 1 — cos O T IR @ & HUE
Ui 9§ SIfTd 39 w1 ST fHemfer 6

(@) tan! {#} F sin~! x & 9Ny

1+ 122

ATFHAT hiTSTT | 4

X XX XX
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