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FYUG Even Semester Exam., 2024

MATHEMATICS
( 2nd Semester )
Course No. : MATDSC-152T
( Integral Calculus and Vectors )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
| for the questions
SECTION—A _

Answer any ten of the following questions :
 2x10=20

1. Express f:f(x)dx as the limit of su'i'.n.."

2. Evaluate :

| f5|x+2|¢x
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7.

10._Prove that . =
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(2)

Prove that
[ fwade=[ fiade+ [0 f2a- xd

If I, =J'x" cosaxdx and J, =Ix" sin axdx,

then show that al, = x" sinax-nJ,,_;.

Evaluate :
f;/ . cos® xdx'

Evaluate : _
g x2(1 _x)3/2dx

Write the formula to find the length of the
curve in Cartesian form and polar form.

The circle x? +y? =a? revolves around the

axis. Write down the surface area and the
volume of thg: whole surface generated.

Find the volume generated by revolving
about OX, the area bounded by y=x3
between x=0 and x=2.

ix@xi)+jx@x])+kx@xk) =22

( Continued )

( 3)

i-j+k,
11. Find the value of A if the vectgrs 2i—j
. i 4+2j-k and A -4] +5k are coplanar.

T . al
Find the vector equation of 2 plane in norm

12. '.
form. |
13. Show that ) )
b 2p d%a 7
dia db-fi—a-xz =ax-‘£—2————§—xb
| @ ar at dt?> dt
14 If?'=xf+y}'+zf€andr-‘-|?|,_thenshov_vthat
o Vrt =nr*"27

15. Show that the vector
A - g2
V = dxy-2°)i +2x2j-3zx"k

is irrotational. ;

g e A

SECTION—B

‘ i uestions : .
Answer any five of the following q 10x5=50
LR P ' & 5

16. (a) Evaluate : g
12 2% e d n? ]
. + . e e—
= nljf,,[ns +13 n3428 2n3
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(4)

(b) Prove that

£/2 logsin xdx = -glogZ

17. (@) Evaluate ﬁe* as the limit of a sum.

(b) Evaluate :

£51+J_ g

18. (@) If I, = E“ tan” 6d6, then show that

1

I =
" -1

-In-2

Hence find the value of E’ * tan® 0.de.

(b) Obtain the reduction formula for

Isec" xdx

5o A

19. (@) If I, =[//* x"sinxdx and n>1, then

show that

-t ——— — p— -

I +nin-1I,_, = (2

3+2=5

(b)

20. (a)

21. (a)

(b)

22. (a)
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(§5)

Obtain the reduction formula for

Isin"‘ xcos™ xdx

: Find.the length of the perimeter of the

astroid x2/3 +yz/3 =a?/3,

Find the surface area of the solid
generated by revolving the cardioid
r = a(l ~cos6) about the initial line.

Prove that the length of one arc of the

cycloid x=a(@-gsin6), y=a(l-cosf) is .

8a

Find the volume generated by the
revolution about x-axis of the area
bounded by the loop of the curve

y?=x?@-x.

() 1fa=20+3]-5k B=-i+j+k and

Y =41+2j+6K, then find @xB)-7.

(i) Show that

bx3)x@xad) =@D3e

() Find the vector equation of the line

* joining ‘Vthe points 2-2}+E and
3k-2]. .

2
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( 6 ) . . . . Y e ( 7)

(i) Find the vector equation of the 25. (a) (i) Show that
sphere with the join of two given ‘ ' - =
points as diameter. 3 > Vxﬁxajzvﬁ.a)-323. 3
23. (a) Show that the equation of the straight , (i) Prove that curl (grad 7 )=0. 2

line passing through A (@) and parallel to
the unit vector é is (F -a)xé=0. Also
deduce that the equation of the straight
hne passing through t.hc ongm is

(b) Show that a necessary and sufficient
condition for a vector 7 = £ (¢) to have
constant magnitude is \

- Txé=0. ; 342=5 ) -
. _ ?g‘_ "
(b) Find the condition that the two spheres
?2_7.2+k=0and 72-27. ¢ +k’'=0 ;
may intersect orthogonally.. 5 "k
24. (@) If (t) and D(t) be two differentiable
, functions of the scalar ¢, then show that
d-_ = - dv du -
— X — + —— XU
. dt(uxv) u = & |
o di)_o d%
_ Hence show that %(71 xﬁ:-) dt2
w0 3+42=5
" (b) If? and g be two vector ‘poixit functions,
then prove that . 1
4 =5 o
- - *—-~'—gi‘a&'(_f’-°§')'-=f>gcurlaf_g’xcurl f T m—————— = .
- - =
+(f-Ng+G-Vf s
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