Code: D-01/DC-01 Subject: MATHEMATICS - |
Time: 3 Hours Max. Marks: 100

NOTE: There are 11 Questions in all.

e Question 1 is compulsory and carries 16 marks. Answer to Q. 1. must be written in
the space provided for it in the answer book supplied and nowhere else.

e Answer any THREE Questions each from Part | and Part I1. Each of these questions
carries 14 marks.

e Any required data not explicitly given, may be suitably assumed and stated.

Q.1  Choose the correct or best alternative in the following:
(2x8)

a, FAHZE4EE4 +10% js equal to

nfn +1) n(2n+1)
(A = . (B) 2

nfn +1){2n +1) (n +1){2n +1)
(©) 6 : (D) 6

b. If 89 2=13 thon s equal to

(A) 3 (B) 27
€9 (D) 15

c. The value of Sin 75° Cos15” + Cos 757 5in 157 s equal to

(A) L (B) 0.
© -1 (D) %

2 2l
d. 1f =P arethe roots of ax*+bx+c=0 then ® TP js

b - Dac
-b
(A) A . ®) @
b2 —ac
(C) b2 — 2ac _ (D) a2t




1
litn {X](x_lj

x>l is equal to

(A) 1. (B) 0.
1

(C) e. (D) .

[ log xdxg equal to

(A) zlogr-—x+c (B) xlogz
1
—1

©) g, © =

D=x =T
. The maximum value of y = 2 cos 2x — cos 4X, * é IS
1
(A) -1. (B) A
3
©) A (D) 1.

. The equation of the line which is perpendicular to the line 3x — 4y +7=0 and passes
through the point (-3, 2) is

(A) 4x+3y+5=0. (B) 4x+3y-3=0.
(C) 4x+3y+6=0. (D) 3x -4y +6=0.
PART I

Answer any THREE Questions. Each question carries 14 marks.

. Prove that 7 divides 2™ =1 for all positive integers n. (7)
. y _ y
. Find the condition that the roots of equation &=~ +bx+c=0 gre equal. (7
)
tan| —
. Evaluate 127, (6)
X+l=2|:osEl, X3+i:2E053E|

If x prove that %’ . (8)



Q.4

Q.5

Q.6

Q7

Q.8

Q.9

If a, b, c are lengths of sides opposite to angles A, B, C in a triangle ABC, then
show that a” =b* +c* = 2be Cos A (7)

. Show that in a triangle ABC,

a Sim B - C) + b Sin (C - A + ¢ Sin (A - B) =
0,
where a , b, ¢ are lengths of sides opposite to angles A, B, C. @)

Find the condition that the points (1, 1), (3, 5) and (a, b) are collinear. @)

Find equations of lines which pass through the point (4, 5) and make an angle 45°
with the line 2x +y +1 = 0. (7)

Find the equation of the circle concentric with the circle

2, .2
27 +y" —4x -6y =3=0 4nq which passes through (-4, 5). (")

2 _ L
Show that ¥~ ~ 87 ~2+13=0 renrecents a parabola. Find its focus, vertex and

directrix. (7)
PART I1
Answer any THREE Questions. Each question carries 14 marks.
i Sin 3x
Find x—=0 = | (6)

. Examine the continuity of the function f(x) = [x],

where [x] is greatest integer = %, x being any real number. (8)

. Show that the semi verticle angle of a cone of maximum volume and a given slant

height is tan ™" +/2 (7)

— gl )
Find the equation of tangent and normal to the curve ¥ =% 9 at the point
where it intersects the positive x-axis. @)

. . . in ™ x dx
Find a reduction formula for the mtegralj R

()



Q.10

Q.11

SN X

O Syt |

dz
e
Evaluate ok ofeos x (7)
: 4_ 4 .
a. Find the area bounded by ¥ = %% and its
latus rectum. (7)
2 2
—2 + F—E = ].
Find the volume of the solid obtained by revolving the ellipse 2~ b , about
its major axis. @)
dy _z-y
a. Solve the equation 9%+
(6)
X—di—Bj.r:X2

. Solve the equation  dx : (8)



