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1DC (CBCS) Odd Semester Exam., 2018

MATHEMATICS
( 1st Semester )
Course No. : MTMHCC-101T
( Calculus )

Full Marks : 50
Pass Marks : 20

Time : 3 hours

The figures in the margin indicate full marks
for the questions

UNIT—I

. Answer any two of the following : - 2%92=4
(@ If y=1log(x+a), ‘then find y,,.
(b) If y = e* sin bx, then show that
Yo —2ay, w}(a2 +b%)y=0

() State Leibnitz rule on successive
differentiation.
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UNir—y
: or (c) and (d) :
2. Answer either () anl, 0 3. ANSWEr any tyyo of the followip,
g

(a) If y=SiIl mx, (a) Show that Lt il +x)1/x =

y Y Y2 x50+
ys Ya Ys|=0 3 (b) Define as

gr Us ) Ymptote of a curve
Ye¢ Y7 v :

(c) Using the same

. -1 hat
_ _asin x’ then pI'OVC t )
() Ify=e*® and Y=sin2x, 0<x<op

2 2 =
(L= x?)yp sz ~@n+])KYns1 ~ (07 +37)Yn

Hence find (yn)o- : Find
S a ind :
() If xsinf+ycosb=a and (@) " 5 1%x2=3
xcos®-ysin6=>b (i) Lto(e_l)*
) X—
x
then prove that 5
dPx dly dix dPy (ii) Lto(__$)
7 @07 ol de” S
is constant. 3 (b) Examiqe the curve y=x3-3x+3 for
. : v concavity and points of inflection, if any.
(d) Prove that Hence trace the curve showing clearly
S R +Ocos % the extreme points and points of
g e ) reflection, if any. 3
N I x_2 (ij_“_u_ (c) Evaluate : 1%x2=3
FEREq s 2 2 4 4! e c0t2x
() Lt (cosx)
L " x3 (n) xs x—-0
=l—=|X=] = |— ] = | = —... 3 x
° (1) (3) 3! \5/ 5! (i) Lt w
x—0 x2
J9/1093 ( Turn Qver )

J9/1093 ( Continued )



6. Answer either (a) and (b) or (c) and (d) :

J9/1093

ptote of the curve

-8

- ——

—x2—4

(d) Find the asym

unit—III

Answer any two of the following :
(@ If I, =Ix" cosaxdx
I =j'x'l sinaxdx
_then show that
al, = x" sinax-nJy_1
12 0510 0.8
(b) Evaluate J:; cos ;

1

4
(c IfI, =_‘::/ tan" 6d9=——1—- _2, then

.-
find I
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g

S)
(c) Obtain 4 reducis
tion
Isec" xdx. Hence find J’s::gmula for
3 : xdx 3
(d) Prove that
: rlz cos” xdx = M=Y(n-3)... 4.2

0 n(n~2)...5_3 ’ lfnisodd

= (n‘l)(n-3)...3,1 n

2X2= E '
4 n(n-2)...4,2 5: 1fn18even 3

UNIT—1V
7. Answer any two of the following . 2x2=4

(a) Find by integration the length of Yy=3x

from x=0to x=3,

(b) Find the area of the region boundeq by
the curve y? = x ang the line y = x.

(c) Show that the surface area of

) a sphere
of radius q is 4nq?,

8. Answer either (a) and (b) or (c) and d) :

(@ From the reduction formula for
I cos™ xcosnxdx, obtain the value of (a) Determine the length of the arc of
the cycloid x = q(f+s; T TR
3 3 a4 X=a(®+sin), y= a(l -cos6)
J'cos xcosSxdx. measured from the vertex. 3
b)) 1fI,, =£:/2 sin™ xcos" xdx, m,ne NN, (b) Find the area of the smaller portion
o] enclosed by the curves x2 +y2 =9 and
then prove that I, , = m+nIm’n_ 3 y? = 8x. =
( Continued ) J9/1093 ( Turn Over )



(c)

(@)

9. Answer any

(@)

(6)

f the arc of the curve

Find the length of 7% o lying in the

=asin
Psbcosdh y=at

1st quadrant.

he surface of the solid
lving the arc of the
ded by the latus

Find the area of t

generated by revo
parabola y2 = 4ax boun

rectum about X-axis-
UNIT—V
two of the following :

Prove that

b °x3)-3}f+{Gx3)-3}}'+{(’EXZ)‘B}’%

axb={i

(b)

(c)

J9/1093

Find the vector equation of Athe: plane
through the point 2i+3j-k and
perpendicular to the vector 3i+4j+7k.

If 5¢2i +§-t3k and

N
r =
- o g %)
s =sinti —cosy

d - =
then find the values of Zi—t(r-s) and

d -~ -
—(r xs).
dt

( Continued )
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(b)

()

(7)

Show that if3 5 =

» b, ¢

then @ +p, B+3, < a\r‘e fon-coplanar

’

S true for aZp 8+3
)

)

quation of the plane

& 8iven point and
€n vectors,

passing through
parallel to two giv

. =(a xz)xz if

. . g > aXId

3nly 1_1: either b = or 2 is collinear with

a,orbis Perpendicular tq both @ and 2
c.

(d) Prove that the necessary ang sufficient
condition for g vector 7 =?(t) to have a
constant direction jg ? xdi = 6
ac
* % %
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