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B.Sc. (Part-ll) MATHEMATICS, 2009
First Paper (Advanced Calculus and Tensor)

Me—af Gusl ¥ I i)

Attempt all Scctions.
| QUG- (Section —A)
AU N HIT |

Attempt all questions,

1. Lim -I—l- & W%‘—"
x—+0

@)1 @ -1 @2 (%) et 7t 2 |
I_',imlfl is cqqal to :

x-+0

(a) 1 (b) -1 - (c)2 (d) does not exist.

2. F A ga R ?

Is the following true ?
L rﬁ sin 3x
x—+0

3. ®H [(x) = |x| W%R%Wﬁ?wmﬁm

X= o — o —— Ll
The function f(x) = |x| is dilferentiable at every point of R
except at x = — ——,

4, ¢ x = r cos 6, y—-rsmﬂ?ﬁlg—qiﬁ‘fﬁﬂm—-

=1

Il x=rcosB,y=rsin0 then the value of ™ is

sin @ sin @
(a) - by smﬂ ©) r (d) - rqu'
s.a?‘ﬂﬁ{r-rm%? '
e x+y+z=u,y+z=v,z=uvw T % y.7). = u*v.

’ a (u, v, w)
Is the following truc ?
- , = Y =y 7= s Ixy 7
fx+y+z=uy+z=v,z=uvw then 2o v

6. r)E & WA 3—

The value of r)! 15

(a) 0 (b) 1 . (©n (d) n?.
7.8} @ WA &

The valuc 3] 4] is :

(a) 0 (b)1

d) n,
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FJUS—4 (Section—B)
Wl 778 9¥Al & IW A
Attempt any 7/8 questions.
1. 7 & : Evaluate
i (LR = (=9
x+0) X
2, for ¢—
['(x)=]+xqﬁx£23ﬁt
f(x)=5-xaExz2
Hx =2 WHHA Haq e ? |
Let-
((x)=1-+xif x=<2and
f(x)=5—xix=2,
Is the function continuous at x = 27
3. [ (x) & e gt 59 Fi genfya F -
[(x) = sinx[07] G
Verify the Rolle’s theorem for [(x):
f (x) = sinx i [0].

4. I3 FE--
3
)’ .
Ll = 4y
dyoux
b:valuate .
0%y ) X
o0 where 2= ¥ kY
tl}.--’\
5. 717
X = ¢ceosucoshy
y = ¢sinysinhv,
o fag = 0— -
2%y '
= 1/2 ¢ (cos 2u — cos h 2v .
d (u,v) = ( cos h2v)
If

x=ccosucoshv
y=csinvsinhv.

then prove that— .

XY ., 2 -
| (uv) = /2 (cos2u—cosh2y).
6. fag #0 .
Prove that :
o(u,v) , 3(%Y) _

=1
¢y 9(uv)
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(:) cosb + [%) sin@ = 1
T TAY Fid I, S 9 g S 2 |

Find the envelope of the straight lines

[-JEJ cos@ + (1] sin@ =1
a b

The 6 being parameter. |
8. I1d F : Evaluate :

| Lim 1-Vi-¥
x-+0 X2
9.feazd f At
1 1 }
| - 2'2‘ 4 :5; -~ ;! +
guld. 2Afsrd 2 |
Show that the series
‘ 1 1 1
l-—-;z—i-?—?'i'....
is absolutely convergent.
10. 12 o S g FE |

Define the Beta function.
11. Y19 &0, (Evaluate :)

*® xdx
0 1+x5
12, @Y A g2 H fafae—
Write the term contained :
qr
13. f&@RA : Show that
J
3ij k = Ajk-
14. fa€ F : Prove that :
i &) _ i
d;.9, = k.

@US—H (Section—-C)
Me—fFdt A T & I {fC

Attempt any two questions,

1. fag e fF wniefty 250 % Trawntyg arg 1 fmfor Fe @ |

Prove that transformations of relative (cnsors form a gmup.
2. T u = sinx siny sin z, S x, y, z B & Aor §, F feg
Y § AW T T4 HK |
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Ifz=xf(x+y)+yep (x+y) Prove that—

622 3%z azz
;;2' + p =2. ax?y .
4. A f(x) = ———,x = 0f(0) = 0
1+ ¢”™
@ x = 0 W Reamd fF %o { 7o @ R 11(0) IR T 2 1
If £ (x) = ,x % 0f(0)=0
14

Show that [ is continuous at x = 0 but f'(0) does not exist.
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