C I__ ITT-JEE 2010 )) Mathematics Paper 11 J

PART Il - Mathematics
SECTION -1 (Single Correct Choice Type)

This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C)
and (D) out of which ONLY ONE is correct.

20. LetS={1,2, 3,4}. The total number of unordered pairs of disjoint subsets of Sis equal to
(&) 25 (B) 34 (C) 42 (D) 41

20. (D) Eachelementineither (A)or (B)or neither.
.. Total ways = 34 =81
A=B iff A=B=¢(1case)
otherwise A& B are interchangeable .. n=1+(81-1)/2=41

P

X
21. Letfbe areal valued function defined on the interval (— 1, 1) such that e “f(x) =2+ [ Vit +1at .
0

forall x = (-1, 1), and let f~ 7 be the inverse function of f. Then (=)’ (2) is equal to

(A) 1 (B) 1/3 (C) 1/2 (D) 1/e
21. (B) Letf~'(x)=g(x) = fig)(x))=x=f'(g(x)). g'(x)=1
1

- g'(2) =m ,g(2)=f12)=0asf(0)=2

1
~g'(2)= TUJ . Differentiating given equation, we get
eX[f'(x)-f()]=V0A+1) =>f(0)-2=1=f'(0)=3
.. Required expression=g¢'(2)=1/3.
22. Forr=0,1,...,10,letA. B,and C, denote respectively, the coefficient of x"in the expansions of

10
(1+x)1% (1+x2?%and (1 +x)%%. Then Y A, (BgB — CigA, )is equal to
r=1

(A) B1O_C1D (B) A10(821D_C10A10) (C) 0 (D} C10_B‘10

10 ;
22. (D) Givenexpression= szr(mC«m ‘ 20Cr- _30010. 'UCr)
r=1

10 10
20 10 20 30 10 2 _20 30 30 20
="Cip Y G TG -G XOC ) =Gl Cop —T-""Chol T Cro -1l
r=I1 r=1
=30C1,-%C10=Cio— By . ) )
23. Two adjacent sides of a parallelogram ABCD are given by AB=2i +10j +11k and
AD =—f +2j+ 2k,
The side AD is rotated by an acute angle « in the plane of the parallelogram that AD becomes
AD". If AD'makes arightangle with the side AB, then cosine of the angle  is given by
(A) 8/9 (B) 17179 (C) 1/9 (D) 4+5/9
23. () AB.AD=-2+20+22=40 = |AB]|.|AD|cos6=40

= V1+4+4 J4+100+121cos6 =40

= 3x15cos08=40 = cos8=40/45=8/9
AD"makes anangle (8 + o) with AB

AB.AD =0.
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= 3x15cos(0+a)=0 —> cos(0+a)=0=cos(n/2)
= B+oa=n/2 = 8=(a/2)—-a = cosbB=cos((n/2)—q)
= 8/9=sinu = cosa=y17/9.
24. Asignal which can be green or red with probability 4 / 5 or 1 / 5 respectively, is received by station

A and then transmitted to station B. The probability of each station receiving the signal correctly is
3 /4. If the signal received at station B is green, then the probability that the criginal signal was

greenis
(A) 3/5 (B) 6/7 (C) 20723 (D) 9/20
24. (C) P= (4/5)(3/4) <(3/4)=(4/5)« (1/5) < (1/5)

(415)x (314)x(3/4)=(1/5)x (1/4)  (3/4) = (1/5)x (3/4) x (1/ 4) + (4/5) = (1/5) x (1/5)
=20/23

25. |Ifthe distance of the point P(1, — 2, 1) from the plane x+ 2y — 2z= ¢, where « > 0, is 5, then the foct
of perpendicular from Pto the plane is

(A) (8/3,4/3,-71/3) (B) (4/3,-4/3,1/3)
(C) (1/3,2/3,10/3) (D) (2/3,—1/3,5/2)
1-4-2-
25. (A) ‘%:5 = —5-g=%15 = a=10
x—=1 y+2 z-1
— = —' 3
{i o A =
Foot of perpendicular [(r+ 1), (2r—2), (- 2r+ 1)] lieson x+ 2y -2z—-10=0
= r+1+4r-4+4r-2=10 = r=5/3

Foot of perpendicular=(8/3,4/3,-7/3).
SECTION -1l (Integer Type)

This section contains 5 questions. The answer to each question is a single-digit-integer, ranging
from 0 to 9. The correct digit below the question ne. in the ORS is to be bubbled.

26. Leta,, a,, ay, ......, @44 be real numbers satisfying a, =15,27-2a,>0and a, =2a, _,—a,_,for

285 4. +a0 4 ;
i ;1 “311 _ 90, then the value of 21 624;'1""4-&”

26. 0 Since, a’+(a+tdi+.....+(a+10d)2=990
= 11.225+d?.5.11.7+30.d.55=990
=7 +30d+27=0=>d=-3,-9/7, of which d = -3 is acceptable.
.. Expression=1/11[11/2x[15+15+10 (- 3)] =0.

27. Let kbe a positive real number and let

k=34, s, 1. 1f

is equal to

[2k=1 &k 2ik] 6 k-1 JE_ T
A=| 2k 1 —2kland B=[1-2k 0 2Jk|.
=2 2k =1 -vk -2Jk 0 |

If det (adj A) + det (adj B) = 108, then [k] is equal to
[Note: adj M denotes the adjoint of a square matrix M and [k] denotes the largest integer less
than or equal to K]

7. 4 det (A) =8k® + 12 k2 + 6k +1 = (2k + 1)3 & matrix B is Skew-symmetric matrix,
sodet.(B)=0
= (2k+1)8 =10%° = k= 9/2 = [k]=4.

28. Consider atriangle ABC and let a, b and c denote the lengths of the sides opposite to vertices A,

B and C respectively. Suppose a =6, b = 10 and the area of the triangle is 15/3. If ZACB is
obtuse and if r denotes the radius of the incircle of the triangle, then r? is equal to
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28.

29.

29.

30.

30.

3. Area=(1/2)absinC = 1543=1/2.6.10.sinC
= sinC=v3/2 . C=2z/3
cos C= (a2 + b2 - ¢?)/2ab - c¢=14 = 5=15
rP=A2)s?=3.
Let fbe afunction defined on R (the set of all real numbers) such that
f(x) = 2010 (x—2010) (x—2010)2 (x—2010)3 (x — 2010)4, for all x = R.
If g is a function defined on R with values in the interval (0, =2} such that
fix) =In (g(x)), for all x £ R, then the number of points in R at which g has a local maximum s
1. g'(x)/g(x)=2010 (x=2009) (x —2010)2 (x = 2011)3 (x— 2012)*
For maximum, g'(x) must change its sign from positive to negative which is true only
at x =2009.

Two parallel chords of a circle of radius 2 are at a distance /3 + 1 apart. If the chords subtend at
the center, angles of = / kand 2= / k, where k =0, then the value of [K] is
[Note: [k] denotes the largest integer less than or equal to k]

3 Let (n/k)=20 = 2cos 6 +2cos20="3+1then by observation8==x/6=k=3
SECTION - lll ( Paragraph Type)

This Section contains 2 paragraphs.Based upon the first paragraph 3 multiple Choice questions
and based upon the second paragraph 3 multiple choice questions have to be answered. Each
of these questions has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

31

32.

33.

Paragraph for questions 31 to 33.

Consider the polynomial
fx)=1+2x+ 3x2+4x°
Let s be the sum of all distinctreal roots of fix) and let = 5|
The real number s lies in the interval
B 5 3)
——. 0 -11. —
@ |70 @ (1L

1) f o
e | B
) @ (%3]

The area bounded by the curve y = f(x) and the lines x= 0, y=0 and x={, lies in the interval

e 20
Bl Ler” 16) 1O B0 o % o

b1
-

(A) I\I 3

The function f '(x) is

fie
I.E‘E

(A) increasingin l =2 47 I} and decreasingin r =
\ ! %

1 * 1 b
(B) decreasingin ( Sez I] and decreasing in 1 = I-‘r
fa J b ;"l

(C) increasingin (-t 1)
(D) decreasingin (-t )

3533, 51 () 32. (A) 33. (B)

Since f'(x)=2 (6x2+3x+1)>0 Y x € R = only one real root for f (x)= 0

Also, f(0)=1,f(-1)=-=2 = root mustlie in (-1,0)
Taking average of 0 & -1 = f(—¥2)=1/4 = root mustlie in (-1, -%%)

Similarly, f(-3/4) == %2 = rootmustliein(-3/4,-1/2).
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¢ ~_ 2 r(rs _1)

Area bounded by the curve, | (1+2x+3x" +4x*)dx = v
5 x

e 3 gerd
with E < ‘«1.
t(t* =1)

Letg(t) = -1 ° Since, f'(x)=6(4x+1)=0

— g(t) mustincrease as 'f' increases. g(1/2) =31/32

g(3/4)=(525/258). .. Areamustliein (31/ 32, 525/ 258).

For f'(x)>0 whenx < (-1/4,1) &decreasingin(—t,—-1/4).

Paragraph for questions 34 to 36.

2 2
Tangents are drawn from the point P (3, 4 ) to the ellipse % +yT:1 touching the ellipse at

points A and B.
34. The coordinates of A and B are
[_§2Jﬁﬁ\ i
(A) (3,0)and(0,2) (B) 5 and 5% )
[ 8 24161 [ 3 8
(C) | T } and (0, 2) (D) (3,0) andl\ e %
35. The orthocenter of the triangle PAB is
: B (7_25\‘ (11 8" {8 .7
W (7)) ® (5% )@ |55 O | 2575

36. The equation of the locus of the point whose distances from the point P and the line AB are equal,

is

(A) 9x2+y2—Bxy—54x-62y+241=0 (B) x2+9y2+Bxy—54x+62y-241=0

(C) 9x2+9y2—6xy—54x—62y—241=0 (D) x2+)2—2xy+27x+31y—-120=0
34-36: 34.(D) 35. (C) 36. (A)

y=mx*+(9m? +4) =(3,4) shouldlie onthis=> m==, %.
Hence, equation of tangents are x=3 and 2y=x+5
~A(3,0)&B(—(9/5),(8/5))

For othercentre of APAB : equation of the altitudes

[ 11 & )
PDand BEare y=3x-5and y=8/5 = orthocentre is ) J
A\ o ~
Equation of ABis 3y +x=3
(a3
Required locusis | — 7= | =(x=3)2+(y—-4)?
% \"10 /
= 9x2+)y2 -6 xy—54x-62y+241=0.
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SECTION - IV (Matrix Type)
This Section contains 2 questions. Each question has four statements (A,B,C and D) given in
Column |l and five statements (p, g, r, sandt)in Columnll. Any given statements in Column |
can have correct matching with cne or more statement(s) given in Column Il. For example, if for
a given question, statement B matches with the statements givenin ¢ and r, then for that particular
question, against statement B, darken the bubbles corresponding to g and r in the ORS.

37. Match the statements in Column- | with those in Column-II.
[ Note : Here z takes values in the complex plane and Im z and Re z denote, respectively, the
imaginary part and the real part of z.]

Column | Column Il
4
(A) The setof points zsatisfying (p) anellipse with eccentricity z
|z—i|z||=]z+i]]|z]]
is contained in or equal to
(B) The setof points z satisfying (q) the setof points zsatisfying Imz=0
|z+4|+|z-4]=10
(C) [f|w] =2, then the set of paints (r) the setof points zsatisfying | Imz|=1
Z=W - l is contained in or equal to
w
37. (A)—>(q.r), (B) > (p).(C) = (p.s.t), (D) > (q.r.st)
(A) lz=ilz]l=]z+i]z]] = x+ily=VeE+ ) [ = x+i(y+ V03 + Y7 |
= 4y +y?) =0 2 y=lor *FFp=0. R (% |
(B) |z+4|+|z-4]=10
ellipse with foci (4, 0) and (-4, 0)
2a=10and 2ae =8 = e=4}5
L = W—i =2e®_(1/2)e®=(1/2)[3 cos 6 + 5isin 9]
w
2x=3cosH, 2y=5sinB
cos?0+sin20=1 = (¥2/(9/4))+(y2/(25/4))=1
ellipse with eccentricity 4 /5
|Rez|<3/2<2.Also|z| ,=5/2 v (PysB)
(D) w=e® .. Z=2cos0 S Im(z)=0 . |Im2)]=1
| Re(z)|=2cos B <=2
lzl=2cos8<3 AT (o M o %
38. Match the statements in Column-l with the values in Column -Il.
Column | Column i
(A)  Aline from the origin meets the lines p) -4
x-2 1 z+1 X—§
N B a8 Yl 2 e pand 0
1 -2 1 2 1 1
respectively. Iflength PQ = d, then d?is
(B) The values of xsatisfying (g0 O
tan~'(x+3)—tan" ' (x—3)=sin"1(3/5) are
(C) Non-zerovectors @, b and C satisfy @ . b =0 n 4
(b—a).(b+c)=0and2|b +C|=|b—a].
If @ =pb +4C, then the possible values of 1 are
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(D) Letf the function on[—m, n] given by (s) &
f(0)=9 and f(x) = sin (9x/2)/sin (x/ 2) for x = 0.

2 b §
The value of — [f(x)dx is
T

=,

38. (A)—(s),(B)=(p.1). (C)—(q), (D) = (1)
(A) ifpoint(2+a,1-2a,—-1+a)and(8/3+2b,-3—-b,1+b),then

Z2ee . o l=2a 1@ 4-a

Bi3Edp.. - 3-b 1+b =2 23
— a=3b=4/15

Points (5,— 5, 2)and (10/3,-10/3,4/3)givingd?=6 - (s)
(B) + tan~'(x+3)-tan"'(x-3)=tan"1(3/4)
(x+3)—(x-3)
— < =3/4 S
= ) —~ B/(x2-8)=3/4
=y A=yt 24 =N kS8 2 e
(C) z,=kiz,

Z,+ (4—p) z,=22i(z,—2,)
(d=p)ki+1=2i+2k or —-2i-2k
k=1/2 and4—-nu=4 or k=-1/2and4-nu=4
= [=0. L (o))
(D) Usingsin (9x/2)—sin(7x/2)=2sin(x/2)4x
':‘ (sin(9x/2)—sin(7x/2))dx
sin(x/2)

sin(x/2)
—d)(:z - = Tl ®x Z2n =4,
sin(x/2) T . Expr=(2/n)x2n=4 (r)
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