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FYUG Even Semester Exam., 2025

MATHEMATICS

( 2nd Semester )
Course No. : MATDSC-152

( Integral Calculus and Vectors )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

UNIT—I
1. Answer any two of the following : 2x2=4
(d) Express
[ f ax

as the limit of a sum.
(b) Evaluate :

X< +x-1

x3 4+ x2 —6x
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(c) Show that ( 3)

[redc=Lf(@a-xax
(b) Show that
.?ms: xdx = tan" "’ x ._.ﬁmnznn dx
S mETIE x
2. Answer any one of the following . n-1
where ne N,
(a) (i) Write down the
g g€o y . 3
interpretation of 5053_ (c) Find [sec® xdx.
b
X)dx
._M.\. (x) 4. Answer any one of the following : 10
(i) State and prove the m:DQmBm (a) Obtain m\ anEomob formula for
theorem of integral calculus ity ._M sin™ x cos™ xdx
) 14
(b) (i) Show that “ where m, ne Nu {0}.
:8* : 41 foep L (o) © m<m~cmno\w
noe\n+l n+2 M’S HHOmmMA bM sin™ xdx
(i) Show that and use it to find the value of the
) integral
/2 X
._m. log (sin ﬁ&kum_omdwp _ ._.H X" o
2 = | B V1-x2
where ne Nu {0}. 4+2=6
UNIT—I] (ii) ‘Let
| /2 m s iz
3. Answer any two of the following ik |.ﬂ G
: 2x924
(@) Evaluate : where m, ne Nu {0}.
Show that
/2 .
._H sin® x gy Imn n3~+=+3:“3~3|r=|~ 4
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UNIT—]]]

5. Answer any two of the mozoﬁnm ,

(@)

(b)

(c)

Write down the moH.BEm t

%
length of a curve in Omnﬂmmmmﬂw mMMa an
form. voi
Write the formula for ms&sm the vol
of the solid of revolution mozﬁaa:ﬂm
rotating y = f(x) about X-axis bety, by
X=aand x=p, Ceq

Find the area of the ellipse

2 2
.XI.TIQ‘I"H
9 16

6. Answer any one of the mozoémsm :

(@

(b)

J25/1420

() Find the area above the X-axis,
included between the bParabo]g
y? = ax and the circle 52 +y? = 2ax, |

(i) Find the Surface area of the soliq |
generated by revolving the cycloid
X =a(® +sin 0), y= a(l +Cos6) aboyt
its base.

(i) Find the length of the arc of the
Parabola y2 g, Measured from
the vertex ¢, one extrep;

e
latus rectum, Y of the

Q.

> 5
(@) Show that three non-zero <QMMOMW W. b, ¢
are coplanar if and only if [a, b, ¢]=0.
Prove that
Nx:o xmv:w X(cxa)+c x(a
- ~ A A
i-27-3k =2i+j-k, and
(c) 1f a=i-2j-3k, b ww s
¢ =i+3]-2k, then find |a x(b x?)|
8. Answer any one of the following :
) Prove that
\Q\ \Q - > 7 - 7 IJM 5
[bx3,Exa, axb|=[ab,3
(i) Find the vector omcmﬁob of .m WHMMM
passing through a given Uo:MoH.
perpendicular to a given vector.
( Turn Over)

Answer any two of the following :

J25/1420

(5)

i) Find the volume and area of the
« curved surface of a paraboloid of
revolution formed by revolving the

parabola Qm =4x about the x-axis,
and bounded by the section x=a 5

UNIT—IV

2x2=4
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) () 1fa, b, € are thy,
Mmoﬂowm. then Prove th %

7 can be expresseq mwm: mzwwf

> a5 e og

© oy

(i) Find the vector e
C .
sphere. uation of

UNIT—V

9. Answer any two of the wo:o«ibm .
&

(a) Show that
—> —> ,
K P P < ) |
dt dt dt |

(b) Write down the
Q|v

pretation of IH. u

dt ‘

|

geometrical inte; “

d-»> 2

() Find —(@xb), where @ =¢27 -3tk

10. Answer an
Y one of the following : _,

(a)

(i) Le :
) ,cwﬂ MA be a vector function defined |
Y2 =3x%y 3,2 Fy vr
at (-2, y~z*. Find Vf |

- s

(b)

(7))

(i) If U is a constant vector, show that

divv =0 =curlv. 24+0=4
QL
(i) Find |~.|. where
dt
ﬂnmum:wooﬂw +2sin ¢) 3
(i) If 4 =sin6i +oow¢w+2m
N uoommwlmmsm.wlm\m
2 =02i+3)-3k
d-oo 202 T
find —(ax(b xc)) at 86 =—. 5
then fin Qoﬁ ( ) 5

(ii) Let 7 =xi +,&.+ zk and r =|7| Prove
the following :
- , -
(1) Vf(N=S"Vr

- 1-
(@ Vr=_7
"
-1 1 -
(3) dﬂulﬂnﬂw 2+1+2=5
* * *
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