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Exam. Code
Subject Code

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

Paper—II (Calculus & Trignometry)

Time Allowed—3 Hours] [Maximum Marks—S50

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

1. (a)

(b)

(b)

TWO questions from each Section.

SECTION—A

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

Prove that

X + 1] < 2 iff

21 g 2
3x+2e(_°°’_§)u(l’°°)'{_§}‘

35

1
Prove that Lt,_, —— does not exist.
( A e
Let f(x) = Jax+b; 3<x<5
: | 15 8<%

Determine the constants a and b so that f may be
continuous for all x. 5.5
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3. (a) Differentiate tan™' (sech x?) w.r.t. x.
(b) Ify=e™sin x, then (1 + x’)y, - xy, = m%.
© IKy= (x s+ x2 ) find, y (0). R o
4. (a) State and prove Taylor’s Theorem (with Cauchy’s
Form of Remainder).
2
() If f(x)=(1-x)?and f(x)=f(0)+xt'(0)+ %f" (6X):
0 <0 <1, find the value of 0 as x tends to 1.
5.5
o\
5. (a) Evaluate th_’o(smx) :
X
1
(b) Show that f(x) = o is continuous on (0, 1], but it
is not uniformly continuous on (0, 1]. Is ‘f* uniformly
continuous on [a, 1],ifa>0? 5:5
SECTION—B
6. (a) Ifa, B be roots of *— 2t + 2 = 0 then prove that
(x+a)" —(x+B)" sinng
a-B sin"¢
(b) Prove that n, nth roots of unity form a GP.
_Also show that their sum is zero and product is
equal to (-1)~'. 5,5
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7. (a) Prove that:
 [sin(a—-6)+e* @ sinf]"= sin™! a[sin(a — nB) + e** sinnd]

(b) Prove that :

i'= cos0+isin®, where®=(4m + l)ge'“““’%;m,n €Z

35

$oo4a)y It tan%=tanh§, prove that cos x cos h x = 1.

(b) Ifsin (u +iv) = x + iy, prove that :

2 2

X Y
i + =1
® cosh?v sinh’v

2 2

e e 5,5

o2 2
sin"u CcCos ' u

9. (a) Separate into real and imaginary parts :
tan™' (x + 1y)
(b) Sum to n terms the series :
cos a + cos2a + cos 3a + --- n terms.
Deduce the sum 12+ 22+ 32 + ... + n? 5.5
10. (@) Sum to infinity the series :

tan a tan(a +B) + tan(a + ) tan(a +2B) +
tan(a + 23) tan(a + 3B) + ..... ]

1 tan~' x 1
(b) Prove that th_,o-—z—log( J=——. 5.5
X X 3
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