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BACHELOR OF SCIENCE/
BACHELOR OF ARTS
[B. SC. (G)/B. A. (G)/BSCM]
Term-End Examination
June, 2025

BMTC-131 : CALCULUS

Time : 3 Hours Maximum Marks : 100

Note : Question No. 1 is compulsory. Attempt
any eight questions from Q. Nos. 2 tol0.

Use of calculator is not allowed.

1. Which of the following statements are true
and which are false ? Give a short proof or a
counter-example in support of your answer :

20
(1) If A and B are two sets, then
AUB=(A/B)uU (AnB)u (B/A).
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(1) The period of the function
f(x) = cos (2x + 5), x ER
1s 2m.

(i11) The maximum possible domain of a

function f given by f(x) =

X
1S
1-x
10, ool.

(iv) The horizontal asymptote of the curve

y=x2evisy = 0.
d d
V) — (cos\/;) = — (JCos X).
dx dx

.. 25x*-16
(vi) im ————=8.
H_g 5x+4

(vi1) The function f, defined by
f () =x— |x — 2| 1s differentiable at

x = 2.
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(viii) {—2,0,2} e QxZxN.

(ix) d chost dt | = —= cosv/x
X) — =—— :
x| < 24/x

(x) The greatest integer function f: R - R
defined by f(x) = [x] 1s continuous

everywhere.

2. (a) Show that the function f: Z —» Z defined
by f(x) = 2x2 + 7x 1s one-one but not
onto. 5
(b) Find the nth derivative of y, when
y = x%2e*atx=-1. 5
3. (a) Find the nth Maclaurin's polynomial for
COS X. 5
(b) Ify= Ae*t cos (pt + c¢), show that :
d—2¥+2kﬂ+n2y:0,
dx dt

where n2 = p2 + k2. 5
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4. (a)

(b)

(b)
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Evaluate : 5
dx
J7—
X3 + x?
., dy
Find —,when y = (x*)*. 5
dx

Test the continuity and differentiability

of the function : 5

1+ x,1f x<2
fx) = 5-x,ifx>2
at x=2.
Draw the rough sketch of the curve
r2 = 3r cos 6. 5
Find the modulus and argument of the

complex number : 5

(L+cos@ +isin0)°
(cosO +isin0)®
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(b) A bee follows the trajectory x = ¢ —2 sin ¢,
y=2—2cos t, where t > 0. It lands on a
wall at time ¢ =10. At what time was
the bee flying horizontally ? 5

7. Trace the curve y2 (a + x) = x2 (3a — x), a > 0,
stating all the properties you use to trace it.

10

8. (a) Using the &-Odefinition of limit, find &

such that |XILT; (5x—2)=13;, € =0.05. 5

(b) Find the points at which the tangent to
the curve y = x3 is parallel to the chord

from (0, 0) to (1, 1). 5

9. (a) Find the area bounded by the curves
y= sin x and y = cos x and the lines

T

x=0andx= 5

(b) Determine the intervals on which the

function f defined by : 5
flx) = 3xt — 4x3 - 12x2 + 5

1s increasing or decreasing.
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10. (a) Find the length of an arc of the curve

x=etsint, y=etcostfromt =0 to

t= 5

T
>
(b) Evaluate : 5

x> +3
j > > dx.
(x*+)(x"+2)
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FT: F97 G 1 FCT AAGH &1 F97 G 2 § 10 9%
FIE B3 Fv7 FITQ| Bogheiel BT FAT F Hi
37T 78 &1

1. Tr=fafed oA § 9 -9 %99 99 3R sHE-9
HUT FATF & ? A9 I B IY § wiygw Igufq =
Yfa-3greLw SifT . 20
() dRARBI A=A T, :

(A U B) = (A/B) U (A n B) U (B/A)
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(i) e f(x) = cos (2x + 5), x € R &1 3A&d 27

g

(i) fx) = ﬁ ER1 URWfE weM [ &

Safreran Heiferd wid 10, oo 1

(iv) T y = x2ex i AT STHITRT y = 0 ¥ |
d d

v) —(cos«ﬁ) + — (yJcos x).
dx dx

2_
(i) lim 22X =16 _¢
x—)—g 5x+4

(vil) flx) = x — [(x=2)| s YR HerH

f, x = 2 W THAE €|
3
(vii1) {—E,O,Z}EQXZXN.
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(ix) i fcostdt —icos\/;
dx | ¢ Zﬁ '

x) flx) = [x] g1 ARG wgad quifeh e

f:R - R Y3 foag W Haq 2|

2. (F) T & fix) = 2x2 + 7x G GRWISA

o f: Z — 7 Theh ¢ Al A=
& | 5

(W) y=x2ex Sl x=— 1% fAC y F1 nal AT

1A SIS | 5
3. (®)cos x & fau pdl FoenfiE dgwe @
RIS | 5

(@) afg y = Aekt cos (pt + ¢) §, MTuMELfH & 5

2
M+2kd—y

g PG Yo

SRl n2 = p2 + k2|
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4. (%) 9F 1A IS ¢ 5
J~ dx
x%+x;
() y = (e ferw L e 5
5. (%) e
1+x, ¥afg x<2

flx) = 5-x, afe x>2

® x = 2 W GAad AR STAha=Fdl i S

IS | 5

(@) g% r2=3r cos O I Th Thd WU | 5

(L+cos6 +isin®)°
(cosO +isin0)*

10T A hITSTC | 5

(@)W HFEl Y&9ah x = ¢ — 2 sin ¢t

6. (&) gftgy g T AU 3R

y=2—2cost &l ¢>0% 03 g1 I8
t=10 WIER W A &1 TR fhad w04
R fqs 3 Wh ot ? 5
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7. Tk y2(a+ x) =42 (3a — x), @ > 0 I ARG
Fifse oIk T T § yam few o ot w6
fafem | 10

8. (W) HM Wl -5 TRYET 1 GIM & § A

EAISIASCIE lim (5x-2)=13, € =0051 5
(@) T fag 9 Hifee o W Tk y = 13 W
St TR weiien, fagett (0, 0) 3R (1, 1) ¥
T dTett Sire & IR § | 5

9. (F)Fd y = sin x, y = cos x 3R W@3H x = 0
I x = g g7 R ww % dehd T

i | 5
(@) f (x) = 3x* — 4x3 — 1242 + 5 GRI IR
e f & fau 3 Sfaa 9 hifee fH | £

I 1 GEHH B 5
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10. (F)Th x = et sint, y=ecostd t =049

t= gﬁﬁﬁf‘:ﬁaﬂ?ﬁ e 9d STl 5

(@) 9 I HiaT : 5

J- X3 +3 X
(x> +D)(X* +2)

X X X X X
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