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Bachelor of Arts (B.A.) Part—I First Semester Examination
MATHEMATICS
(M, : Calculus)
Optional Paper—I|

Time: Three Hours] [Maximum Marks : 60
N.B. :— (1) Solveall thefive questions.

1. (A

(B)

©)

(D)

2. (A
(B)

(2) All questions carry equal marks.
(3) Question Nos. 1 to 4 have an aternative. Solve each question in full or its aternative in
full.
UNIT—
By using (I —d) definition of limit, show that :

Lim x? =4,
X® 2 6

Discuss the continuity of the function :

iX ,  X<1
f(x)={2- x . 1EXE2
[L243x-x2 |, x>2
ax=1andx =2. 6
OR
If fisfinitely derivable at C, then prove that f is aso continuous at C. Give an example to show
that its converseis not true. 6
If y = 2", then show that
(1-5y,,,— @0+ Dxy,, - (% + &)y, = 0. 6
UNIT—I
Expand log (1 + x) by Maclaurin’s Theorem. 6
Find the radius of curvature at any point on the curve :
x =alcost +tsint),y =a(sint—t cost). 6
OR
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©)

(®)

3. (A

(B)

©)

(D)

4. (A)

(B)

©)

Find the asymptotes of the cubic curve:

23— Xy +2Xy? + Y3 —4x?+ 8xy —4x + 1 = 0. 6
Determine:
X® 2&x-2 log(x- D 6
UNIT—II
|1 2 2 2
If u:[,/(XZ +y2 +22] C X2+ y2 + 721 0, then show that Exl;l +111yl:+11122 =0. 6

Find % when, z = xy? + X2y, x = at? ; y = 2at. Verify the result by direct substitution. 6

OR
If z=1f(x, y) be a homogeneous function of degree n, then prove that :
X E + yE =Nz 6
ix =Ty

If x=rsinqcosf,y=rsingsinf and z =r cos q, then show that :

ﬂ(X,y,Z) 2 o
——2 2 =r’dngq.
i(r,q.f) ©
UNIT—IV
Evaluate (‘)ﬂdx. 6
NXZ+3x+1
Evauate ¢ 1 dx 6
0(x2+1),/(x2-1) '
OR
.~ n Ctan"™t'X o .o g .
Prove that (yan" xdx = 1 gan"“x dx. If 1,=@" tan"x dx, then show that :
n- 0

[+l ——1
n n-2 :
n-1
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(D) Show that :

b y
Olog(1+cosx)dx = ploggég. 6
0 e2g
UNIT—V

5. (A) Show that the function f(x) = (1 + 3x)"*when x 1 0, f(0) = € is continuous for x = 0. 1%
(B) Show that f(x) = x | x | is derivable at x = 0. 1%
(C) Expand f(x) = 5x? — 7x + 2 in powers of (x — 1). 1%

. im aanxao
(D) Determine LIm &< 25 1%

X® Og X g

. . 9z E
If z=¢e*sin 3y, find — and - 1Y
(B) z y, fi T 1y %
X +y? 1z, 1z

If z= , then show that X—+y—=2 1V
) X-y ™x ~ Ty ’

Plz - Jsinx
(G) Show that —— dx =2, 1%

o 4/Sinx +,/cosx 2
N 1

(H) Evauate dx. 1%

N2+3x- X2
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