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Bachelor of Science (B.Sc.) Scmeﬂttr-l (C.B.S)
-+ . Examination

- MATHEMATICS (M,-Calculus)
~ Compulsory Paper—II

Tlme——-Three Hours] | [Maximum Marks—6()
| NB i— (1) Solve all the FIVE questions.

(2) All questions carry equal marks.

(3) Question No. 1 to 4 have an alternative. Solve
each question in full or its-alternative in full.

UNIT—I
1. (A) By using (e-8) definition of limit of the function
at a point, show that
lim (x +3)=4, 6

x—>1 |
(B) Examine the, continuity of the function f(x) at a
point x = a, where :

x2
——a for x<a
_) a
f(x) =+ 2
a-— for x>a. 6
k a
OR
(C) Discuss the derivability of the function :
| ( x,' x <1
f(x)=4 2-x,1sx=<2
L—2+3x—-x2, X>2
| at x = 1, 2. 6
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( /)/ If y = a cos(log x) + b sin(log x), then prove that
X.y“.,“'(zn“'r'l)}(y?i T (nz'{'_l)y” = (). 6

UNIT—II
2. (ﬁ}/Hy applying Maclaurin’s theorem, prove that :
2.4 52,5 53,7
e cos x = 1+x—2x—-f‘?‘ X 27X 2 —_—
~.. 31 41 5! 71
6
(B) Prove that the réi‘dlus of curvature at any point of
the catenary y = ¢ cosh (x/c) varies'as the square
of the ordinate. | 6
< OR
é (C) Find all the asymptotes.of ‘the curve :
= y' — 6xy* + 11x%y, 56x* +x +y=0. 6
= (D) Find : - -
=, : tan xJ X
= lim . 6
2 x—0 X :
= » UNIT—III
3. (A) If z(x #y) = x* + y?, then show that :
- 2
ox Oy ox 0y)
(]E? Prove thatif z=f(x,y) isa homogeneous function
of degree n, then :
2 2 2
xZé.E,,+2xy 07z +y2 g ;:H{H-—l)zf 6
ox2 OX 3y oy
OR
' o (Contd.)
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| (C)AVerify Luler’s theorem for :

. Z.=sin l(;]-{» tan l(i) 6
| XX XX, X X
(DY Ifu =-2—3—,u' =—3landu, = |2 then prove
| l 2 3

that : |
J(u,, u,, u,) = 4. |
- UNIT—IV "' v
4 (A) ‘Evaluate :
" _[ x° +3
\!x +1
(B) Show that :
i dx ]
| x+BAx? -1 V3
~ OR
(C) Prove the reduction formula :
| n-1
Jeot"x dx =— cot ~ [cot" % x dx
n —_—
" Hence evaluate [cot’xdx. 6
(D) Show that :
. 2 :
X sin :: dx = T 6
0 1+cos™X 4
(Contd.)
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- UNIT—V | L
5. (A) Examine the continuity of the function def' ned

by f(x)= f,x;ta and f(x)=_l,-x=aai the
'(x—a) - o
point X = a, o 172
(B) Show that f{x) = x | x | is derivable at the origin.
1z
(C) Expand log(x + a) in powers of x by Taylor’s
theorem. 1
- x — ——
(D) Petermine lim = 2l°g(l+x) 1%
x—0 | X sinx
2,.2 _i
(E) If u=sin™ (x Ty J show that :
. X+y (N7 v
"gx‘+yt—3y—=tahu- | 1%
(F) If u = x2 S y*, where x = 2r — 3s + 4,
- | ou
y----r+85—-5,_ﬁnd P 14
(G) Show. that :
$ s |
I . vsin x dx _ T
0 Jsinx +vJeosx 4° 17
(H) Evaluate :
2
Isinsx cos®x dx | 1%
0
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