IIT - JEE 2005 Maths Question Paper (Screening) i\

1. Iff(x) is a continuous and differentiable function a‘n%;:B:O On=1landn0l, then
QO

(@) f(x) =0, xO(0,1 (b) f(0) = 0,f'(0)=0
(c) f'(0)=0=f"(0),x (0,1 (d) f(0) = 0 andf'(0) need not to be zero
2. Avariable plane at a distance of 1 unit from the origin cuts the co-ordinate axes at A, B and C. If the centroid |
(x, y, 2) of triangle ABC satisfies the relati(:}]p'E + iz +i2 =k, then the value of k is
X< y° oz
(@) 3 (b) 1 (c) 1/3 (d)9
3. Ifa, b, c areintegers not all equal ands a cube root of unitf # 1) ,then the minimum value of |a ®b*+ cw?| is
J3 1
(@) 0 (b)1 ©— @5

4. If P(x) is a polynomial of degree less than or equal to 2 and S is the set of all such polynomials so that P(1) =
P(0) =0 andP'(x) >0 0 x [0, 1], then

@ S=0 (b)S={1-a)%+ax O0<a<?2}
(c)S={1-a)x+ax al(0, o)} dS={1-a)¥+ax O<a<1}
5. Adcircleis given by %+ (y - 1 = 1, another circle C touches it externally and also the x-axis, then the locus of its
centre is
@ {(x, y):x¢=4y} O {(x,y) 1y <0} b)Y {x, y):x¢+(y-1f=4} 0 {(x,y) : y< 0}
©{x y):x*=y} 0 {0,y):y<0} d{x, y):x*=4y} 0 {0, y) :y<0}
6. The locus of z which lies in shaded region is best represented by
@z:|z+1]>2, ]arg (z+1)|™4 B)z:|z-1]>2,|arg (z-1)|"/ 4
©z:lz+1 <2 |arg (z+ 1) 2 dz:|z-1]<2,|arg (z- )| 2

P(v2 -1,4/2)

7. cos(a—-B) andcos(a +p) = 1/e, wherea, B O[-1 1] . Pairs ofa, B which satisfy both the equations is/are
(@0 (b1 (c) 2 (d) 4

8. In AABC,a, b, c are the lengths of its sides and A, B, C are the angles of triangle ABC. The correct relation i
given by

(a) (b—c)sinBEB:acoé (b) (b—c)cosézasin B@H
02 0O 2 2 02 C

(© (b+c)sinB%B=acosé (d) (b—c)cosBéB:Zasin ﬂﬂ
02 0O 2 020 02 C
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9. I }tz(f(t))dt:(l—sinx),thenf%%%is

sinx

(@) 113 (b)1/ 3 (c)3 (d) V3

10. The value o@?@ﬁﬁ% ﬁoﬁié‘ E?%;)E ........... " gg%gais, Whereg‘ E: "C,
@ ﬁ;’% (b) gg@ © gg% () g;@

11. Arectangle with sides 2m - 1 and 2n - 1 is divided into squares of unit length by drawing parallel lines as shown i
the diagram, then the number of rectangles possible with odd side lengths is

@m+n+13 (b) gm0t (c) m? r? (d) mn(m + 1)(n + 1)
12. If f(x) is a twice differentiable function and given that f(1) = 1, f(2) = 4, f(3) = 9, then

(@) f"(x)=2, for Ox0O(, 3) (b) f"(x)=f"(x)=5for somex (2, 3)

(c) f"(x)=3,0x0(2,3) (d) f"(x)=2, for somex (1, 3)

13. The solution of primitive integral equatiort ¢xy?) dy = xy dx, is y = y(x). If y(1) = 1 and y(x= e, then xis

@2e-) ) 2+ ©) V3 @5

0
4. | (x3 +3x? +3x + 3+ (x +1) cos(x +l))dx is equal to
-2

(a) -4 (b) 0 (c) 4 (d)6
15. In the quadratic equation’axbx + ¢ = 0, ifA =b? —4ac anda +B, a® +p?, a® +p° are in G.P. where, B are
the roots of a&+ bx + ¢ = 0, then

(@ az0 (b) bA=0 () ca=0 (da=o0
16. If the functions f(x) and g(x) are defined on.RR such that

[0, xOrational [0, xOirrational .
f(x)=0 .. L, 9x)=Q ~, then(f —g)(x) is
X, XUirrational X, xUrational
(a) one-one and onto (b) neither one-one nor onto
(c) one-one but not onto (d) onto but not one-one
17. The function given by y = | |X| - 1 | is differentiable for all real numbers except the points
({0, 1,-1} (b)+1 ©1 (d) -1
18. If y = y(x) and it follows the relation x cos y + y cos xt=theny"(0)
Gyt (b) -1 (©)m (d) -mt

19. XandY are two setsand f: XY. If{f(c)=y; cOX,y - Y }and

{f3(d) =x:dOY, xOX}, then the true statement is

(a) f(f4(b)) = b (b) f(f(a)) = a (c) f(f(b)) = b, b0y  (d) f(f(a)) = a, & x
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@ o OD @1 o OD
20. A= %) 1 I-%) 1 ODandA 1—%(A2 +cA+dI)H then the value of ¢ and d are
M -2 4@ M 0 1d
(@) -6, -11 (b) 6, 11 (c)-6,11 (d)6,-11
21. The area bounded by the parabolasy = (¥arld y = (x - Jand the liney = 1/4 is
(a) 4 sqg. units (b) 1/6 sqg. units (c) 4/3 sqg. units (d) 1/3 sqg. units

22. Tangent to the curve y 2 x 6 at a point P(1, 7) touches the cirder¥? + 16x + 12y + ¢ = 0 at a point Q.
Then the coordinates of Q are

(a) (-6, -11) (b) (-9, -13) (c) (-10, -15) (d) (-6, -7)
/3 10
23. If P=El? 2 SA:D' 1E;andQ: PAP" andx = P Q?°°°P, then x is equal to
01 V300 17 ’
H2 28
1 20057 4+2005/3 6015 O 1B+y3 1 O 102005 2-.30
0

® 5 2005 4-2005/33 ©4g-1 2-v33 Dap+yz 20058

24. For the primitive integral equation ydx 4y = x dy; xR, y >0, y = y(x),y(1) =1, theny(-3) is
()3 (b) 2 (€1 (d)5

25. Inan equilateral triangle, 3 coins of radii 1 unit each are kept so that they touch each other and also the sides of
triangle. Area of the triangle is

743 743
(@) 4+243 (b) 6+4.3 ()12+— (d)3+—
X2 y2
26. The minimum area of triangle formed by the tangent to the eHrpslt? =1 and coordinate axes is

2 +b? : +Db)? : 2 +ab+b? _
(a) ab sqg. units (b)a% squnits (c) (azb) sqgunits (d) z%agbb sgunits

27. If 3,b,¢ are three non-zero, non-coplanar vectorsb}teb—lki—lé; a, 52:B+|t2—'|62lé,
a a
- a.aé+6.*6 < g Ca. _b.¢ ¢ ¢ ¢ e.aa+6.66 < g Ca B.EB -
=C-—pat—05h, G;=C-—7a-—= Tme AT azPr LT 7 a7 =5 B then the set
ST T T TN T TR T
of orthogonal vector is
(@) (& by,G,) (b) (& by,c,) (c) (& b,,¢) (d) (& b,, )
28. A six faced fair dice is thrown until 1 comes, then the probability that 1 comes in even no.of trials is
(a)5/11 (b) 5/6 (c)6/11 (d) 1/6
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