Total number of printed pages-8
24R/23A-2025 (MAT2104M)

2025

MATHEMATICS
(Minor)

Paper : MAT2104M
(Calculus)
Full Marks : 60

Time : 2% hours

The figures in the margin indicate
full marks for the questions.
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(c) Define the radius 0
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(d) What is the value of ,{‘_L’L(
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(e) Evaluate _[0 cos X GX-

_[:lzcosm x dx 3 W el

(f) Write the reduction formul " -

Jx"ea"dx ,
I eresiax "Q’ GESEE! 790t ol

(g) If ¢(x}y}z) =x2y+
find A¢ at (L,1,1)

M ¢(x,y,z)=x2 .
q9 (1,1,1) © ©
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2. Answer !

he following questions Ix4=8
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(b)

(d)
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if (aw) y=x2n then prove that (C5(%

eyt T (),
Y, = on {1.3.5......(2n - 1)}x" vYnelN
Evaluate (9 Sfereat) : |
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, sinx-x° e
Iim 3 P
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Show that (€Al Q)

curl (grad ¢) = 0O, _

function (3'© ¢ <ol (B

Evaluate (i Sfe1¢dl)




d) or (e)] of

3. Answer (a) and [(b) or (c)] and ( 5x3=13

the following : e)] 3 TG
(a) &1 [(b) LA (c)] &+ [(d) ae®

ferat ¢
m
(@) I1f(T) y=log(x+m) then (C3TT)

prove that (2 ¥4 )
z -0
(1+x2)yn+2 +(2n+1)xyn+l+m Yn ,
(b) If @i and U are two vector functions of
that

a scalar variable ‘T, PIOYE
d _ dv  di_z

a(uxv)=ux—&?+—a?xv.

(c) If ('{Tf%) F=xi+yj+zk ane
then prove that (¥4 §
Vf(r)xi" =0, where f
(T® f G5! To =F).

(d) Evaluate (Wi ©fensay)

T xys—e
x-0 X
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€ complete lcngth of the astroid
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fe) Find t
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2, _ a3 G Sy oreh Refn w4

2 + U

either (a) or (b) of the following :

4, Answer a
wea oprarad (a) I (b) I TF oy 2
@ @) If (7f%) u = sin ax+ cos ax
then prove that (¥l <l )
u, .-_-Cllr1 {1+(—1)n sm2ax}%. : 4

@) If @m) y=(x*-1)n, ShO at

(@4 () ¢

point (r, ) of the curve

and show that it varié

EO6FM 0018 =



S.

Itan" xdx .

a
If In = J.tannxdx, pfOVe that
0

(T’L b 1)(In+l + In—l) =1 .

[tan™ xdx 3 wTgFRet A0 Refa 4|

(b) Find the perimeter Of
r=a(l+cosf) and

the upper half is b

r=a(l+cosb)
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Answer either [(a) and (b)] or [(c) and (d)] of
5x2=10

the following :
O SHERA [(a) 1% (b)) %A (c) % (d)] | G
fovat ¢
(a) Prove that (24 391 )
Vx(VxF‘) = V(V.F)—Vzﬁ'.

(b) Find the volume and surface area of
the solid generated by the cycloid

x = a(1+ Sina); U = a(1+0039___)f 5-l

about the base.

2i-j-2k.
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(d) Establish the reduction formula fq,

'(log X)ndx and use it to evaluate

[(tog x)” dx .
[(togx)" dx T =g syt e w4t
WWQS@ [(log )" dx Wlwmi _




