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C.S.E. MATHEMATICS (Prelim.) - 2005

CS.E B
MATHEMATICS-2005
(PRELIMINARY)

Time Allowed : Two Hours Maximum Marks : 300

<For what value of &, are the the lines x =3y + 3, z=Ay + 6

and x = -3y + 10, z = 2y + 2 orthogonal ?
(@ -5 (b) -3
) 4 (d -6

If a circle and a parabola (symmetrical about x- or y-axis)

intersect in four points, then what is the algebraic sum of the
ordinates or abscissae of the four points ?

(@) 0 (b) 1

© 3 (d 4

What is the point of intersection of the lines ' & = b x a and

* =

rxb=axb?

L] i ¥ =3
(@ a+b (b) a-b
€ b-a @ -b-a
If a, E_é are coplanar vectors, then what is the value of the
determinant ? ‘

a-a ab a-c
bd bbb
e - T —» —3
c-a ¢-b c-C
@ 0. (b) 1
© 2-b+b-c+c-a (d) a?+b?+¢?

For what value of A, will the sum of the squares of the roots
of the equation x* + (2 ~ 1) x + |1 = A have the least value?
(a) 0 (b) 1
(c) 2 (d) 3
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If f(x)=—%, x>0
1+ x

then what is the least value of f{f(x)} + f{f(1/x)} ?

(@) 1 (b) 2

{c) 3 d) 0

[f £(x) is defined over [0, 1] then what is the domain of the
function f(2x + 3) ?

(@) [-372,-1] ®) [3,5]

(¢) R - {3/2} (d) (=3/2,-1)

A function f is defined such that for all real x, y

() fx+y)=fx)-f¥)

(i) f(x)=1+xgx)

where Ii_n;} g(x) =1

d
What is e S(x) equal to ?
(a) g(x) (b) fX
(©) g'(x) (d) gkx)+xgX)

x’ sinx cosx|

Lt fe=1% -1 0]
PP IJ!

3

dx?®

where p is constant. What is the value of JX)atx =07

(@ 0 (®b) p+p?

© p+p (d) -6p?

If f(x) and g(x) are two functions continuous everywhere and
: X) + x"g(x

F(x) = !Im {%;,;—L—'{-} then F(x) is continuous everywhere

except at which of the following points ?
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(@) 2 b) -2

(c) =1 (d) oo

Let f: R — R be a monotonically decreasing function (defined

everywhere on the real line) and lef f be discontinuous at

certain point x = a. What is the nature of this discontinuity?

(a) Removable discontinuity

(b) Either removable discontinuity or discontinuity of 2nd
kind

(c) Discontinuity of 1st kind

(d) Either discontinuity of st kind or of 2nd kind

What is the centre of the sphere having the circle

X*+y '+ 22 -3x+4y~-22-5=0,5x-2y+4z+7=0

as the great circle ?

(@ (1, 1,1) (g =1=1; =1)

) (1,-1,-1) (d (-1,1,1)

A rod of length one metre begins to slide in a vertical plane

perpendicular to a wall and floor. What is the locus of a point

at a distance 1/3 from one end of the rod ?

(a) A straight line of slope 45°

(b) A straight line of slope 60°

(c) A circle

(d) An ellipse

1 2

. . X
If the foci of the ellipse -+ % = 1 and those of hyperbola
"{z y: 1
SN JF S i s -
144 81 25 coincide, then what is the value of b? 7
o ®) 5
© 7 d 9

Match List-I (Curve) with List-11 (Nature of Origin) and select

the correct answer using the codes given below the lists :
List-1 List-11

A. y2=b(x2+x})ifb>0 1. Node
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B. y*=b(x*+x)ifb=0_ 2 Cusp
C. y*=b(x*+x*ifb>0 3. Conjugate point
4. Neither a node nor a cusp
nor a conjugate point

A B C - ) - SAR s
@ 1 4 3 (3 ke il SOl
© A3 (dy3 gt

16. Resultant of a force P along x-axis, a force Q along y-axis and
a couple G (taken positive in counterclockwise direction) in
xy-plane acts along which one of the following lines ?

(@ Py-Qx+G=0 b) Qy-Px-G=0
) Qy +Px-G=0 (d) Qy+Px+G=0

17. Equation of a common projectile motion is given to be

y = x — x*. What is the velocity of the projection ?

@ g ® e

(© g/2 (d) g/4
18. A particle P of unit mass moves in a planc under the attractive

forces from two fixed points A and B ; the magnitude of the
forces being PA, PB respectively. When distance PA = PB -
J2 times the perpendicular distance of the particle P from
AB, the direction of its velocity is parallel to AB. What is the
path of the particle P ?
(a) An ellipse with A, B as foci
(b) A circle with centre at the mid-point of AB
(¢) A hyperbola with A, B as foci
(d) A parabola with AB as directrix

19. If A and B are usual projectiles describing parabolic paths
under gravity, then relative to A, B appears to describe :
(a) a straight line (b) a parabola
(c) an ellipse (d) a circle

20. In a simple harmonic motion, of amplitued a and period T,
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