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BMTC-131: CALCULUS

Time : 3 Hours Maximum Marks : 100

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

(it) Attempt any six questions from

Q. No. 2to Q. No. 8.

(iti) Use of calculator is not allowed.
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2.

[2] BMTC-131
Which of the following statements are True

or False ? Justify your answers. 10

(1) The function f(x) = x — [x] 1s periodic,

where [x] 1s the greatest integer < x.
(1) Product of two odd functions is odd.

(111) If a 1s a point in the domain of f such
that /(@) = 0, then f has a local maxima

at x =a.

(iv) d%c[ 3{ cos t2 dt] =

cos x. cos (sin2x) — cos x2.

(v) The function f(x) = x|x]| is everywhere

differentiable.

(a) If y=acos (In x) + b sin (In x), show

that : 5

x2yn+2+(2n+ 1)Xyn+1+(n2+1)yn=0
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2 —
®) If fx) = 4’“‘—7;62 x %2 find 8> 0

1
such that x) — 9] < — for
| f(x) I 00

0 < |x — 2| < 8. Hence, show that
lim oy -9, 5

x— 2

(¢) Differentiate tan-! (M) with

sinx + cosx

respect to % . 5

3. (@ Find a reduction formula for the

integral J. x"e™ dx. Hence, evaluate

ngezx dx. 5

(b) Prove that for every x > 0, X 5
1+x

<tanlx<ux. 5

(¢) Find the area bounded by the curve
x2+y2-2x—-—3=0. 5
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4. (a)

(b)

(©
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Show that the arc of the upper half of

the curve r = a(1 — cos 0) is bisected by

Find the domain of the function f,

defined by f(x) = x*(9—x) . 4

For what values of &, 1s the function f,

defined as below continuous at x =2 ?

3—kx;1<x<2

flx) = 4 2
x——3;x22
4

Further, at which other points in [1, o [

is f continuous, and why ? 5

5. Trace the curve x(y2 + 4) = 8 stating all the

points you use for doing so. 15

6. (a) Findj—y,ify=xsin—1x+ Ji-22. 5
X
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(b) Evaluate : 5
J'rc xsm;c dx
01+cos”x
(¢) Find: 5
Q) Lim x3—3x+2
x—1 x%—5x+4
v lim cos(x/2)
@

X—7
7. (a) Find all the cube roots of 27i; and
represent them in Argand plane. 5

(b) Find the angle between the curves

y2 = ax and ay? = x3(a > 0) at the point

of intersection other than the

origin. 5

(¢c) Use Simpson's method to approximate

Jj x2 — x + 3) dx with 8 sub-

intervals. 5
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8. (a) 1ff(x)=ij,showthat f"1)=0. 5

(b) Find the nth derivative of

x2+a2

. i 2 .
(¢) Find xE)noo;' Also, show this

graphically. 5
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o T (W) /
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AT Tk
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o TH .S -131 : e

gy ;3 §U2 SIféFaH 37%F : 100

qJie: (i) T97 9&q7 1 F A &1

(ii) F97 Q&I 2 T 8 TF HIE B: 97 HIT|
(i) FABA FT FIT 37 F1 3T7A(T TeT &1

1. frafafed semi 8 9 -9 w99 99 € 0 39A ?
379 I i gfte IfST | 10
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i) ®eH fx) = x — [x] e ¥ SR [,
SAferehan Ui < x T § 1
(ii) < foem wer &1 UrEe foem g ¥

(iii) afg ®e £ Uid § U fog o T IFR T TF
fl@)=0Td x = q W f TIH 3feas3 BT |

(iv) diic[ I cos t2 dt] =

X

cos x. cos (sin2x) — cos x2.

(v) e f(x) = x| x| G ATHRAET |
2. (F)AT y=acos (n x) + b sin (In x) & @
ENIFE 5
X2ynvo+ (2n+1) xyn+1+ 2+ 1)y = 0.

2
(@) A fx) = %

x # 2, 99 Tk TH

S>0Fd A fT™fF 0< |[x—2] <6
& U | fx) — 9] < ﬁwﬂquﬁw
fm Im fx)=91 5
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(M X & Wl tan- (—Sl_nx_cosxj £2
2 SInx + Ccosx

AR HifId | 5

(F) TFA [2"e™ dx F WA FA T

TSIl | 39 Fh ijezx dx J@ &Il 5

(@) Hg wifST f& g9k x > 0 & fau

<tanlx<x | 5

1+x

(1) Tk a2 + y2 — 2x — 3 = 0 NI YoIG &% A

HIfST | 5
() TIMSW fh Tk r = a(l — cos ) & HUL 3™
fecd ®1 0 = %" Yar 57 A 9E §

IECIEGRCERIRS IR 6
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(@) f(x) = {x3(9-x) TR AR B £ 1 Ui

A hiTIT | 4

3—kx;1<x<2

(M fw)= %—3;x22

g0 9Ruifod we f, £ & fh9 9M & faq

x = 2 W FAd g1 FRA [1, oo & T 319

forgsll W fHaq ¥ siR =& 2 5

5. 9@ x(y2 + 4) = 8 T AW FHifST TR @

g TR ST a1t oTerEt sl fafer | 15

6. (AR y=xsin-lx+ V1-x2 T Z—y EIG|
X
HifeT | 5
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(@) J’”ﬂd 1 0 TG HIfT | 5
1+c0s X
(77) fAfafiEd I ST . 5

Q) lim x3 —3x+2
x =1 x?—Bx+4

lim cos(x/ 2)

(i1)
XN 4 _ g

7. (F)27i & 9+t =@ @ HINC 3R 3T M
HHIA T I 5

(@) Tl y2 = ax 3R ay? = x3(a > 0) & &4, T
a1 fag @ o wiiese fogell W, =0
IREA 5

(M) Tags fafy @1 9= =, 8 STl &

1 j’j (2 — x + 3) dx 1 GiThed AH J1d

HifeIT | 5
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8. () A flx) = (1j ,sarEEEefE (1) =01

x
5

X

3(32+(12

~

T ndl ST TG HITT | 5

(@)

(m lim 2 g5 ifm ik <8 o | ewien 5

x—>oox

X X X X X
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