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Exam. Code
Subject Code

103201
1029

B.A./B.Sc. I*' Semester
MATHEMATICS

Paper—II (Calculus & Trignometry)

[Maximum Marks--——50

Note :— Attempt FIVE questions in all, selecting at least

®)

(b)
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Ik + 1) < 2 iff

TWO questions from each Section.
SECTION—A

Between any two distinct real munbers, there is always
an irrational number and therefore, infinitely many
irrational numbers. Prove or disprove:

Prove that

2x -1
X

1 2
- +2e(—w,\—g)uu,oo)—{—-—}.

3
5.5

. : ‘
Prove that Lt,_,, —— does not exist.

{ 1:; x=3
Let f{x) = qax+b; 3<x<5
t: . L ?; 5<x

Determine the constants a and b so that f may be
coentinuous for all x. 5,5

(Contd.)
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3. (@
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©)

4. (3@

(b).
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Differentiate tan™' (sech x?) w.r.t. xZ,

If y = e™ sin! x, then (1 + X))y, — xy = m%.

If y= (x 1+ %7 ]“, find, y (0). 325
State and prove Taylor’s Theorem (with Cauchy’s

Form of Remainder).

2

I £(x)=(1-x)} and £(x)=F(0)+ xf’ (0} + %f” @X);

0 <0< 1, find the value of 8 as x tends to 1.
. - 5,5

inx 2
Evaluate Lt, _,n[sme i

1
Show that f{x) = —7 1s continuous on {0, 1], but it

®) -
is not uniformly continuous on (0, 1]. Is “f” uniformly
continuous on {a, 1], ifa> 07 ' 5,5
SECTION—B
6. (a) If o, P beroots of *— 2t + 2 = 0 then prove that
(x+a)" - (x +B)" _sinng
a—p sin" @
(b) Prove that n, nth roots of unity form a GP.
. Alsc show that their sum is zero and product is
equal to (1), | 5.5
40(2117)/BSS-22597 2 (Contd)
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7. (a) Provethat:
~ Isin(o— 0) +e** sinf]"=sin™" afsin(cc~ 18) + &** sinnb}
(b) Prove that :

i' = cosO+ isin 6, whereB=(4m + l)ge_“"m%;m,n el

5,5

8. @ If tan%=tanh%, prove that cos x cos h x = 1.

(b) If sin (u + iv) = x + 1y, prove that :

2 2

X y _
(i + =1
® cosh?v sinh’v

2 2

. . . x Y °
il - =] 5.5
( ) sinu  cos’u

9, (a) Separate into real and imaginary parts :
 tan (x + iy) |
(b) Sum to n terms the series :
cos & + cosZa + cos 3o + -~ n terms.
Deduce the sum 12+ 22+ 32 + ., + 5,5
10. (a) Sum to infinity the series :

tan a tan(a + B) + tan(o + B) tan(a +2p) | +
tan{o + 2PB) tan(c + 3pB) + ..... 0

-i
{b) Prove that. th_,u—li-log( tan XJ =_l_ 5.5

X X 3
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