|/// TOMORROW'S GENIUS

@ ——— —— EMPOWER YOUR LEARNING ——

' CAMPUS

II'TIJEE-2006

Mathematics
Section — A (Single Option Correct)

1.Correct Answer: (C)

lim {(sinx)”x +GJJ

- 1
limsinxIn

0+e* (;) =1 (using L’ Hospital’s rule).

2.Correct Answer: (D)

1 1
J()(s —ijdx
2 1
2_7+F

Let2—%+i4=z:>1j'E
x* X 4z
1 1 2 1
=>-—x\NZ+C=> -, [2—-—+— +C.
2 2 X X

3. Correct Answer: (C)

Angz (1)

sin120°  sin30°
a b

a=\/§b

Also

and Azﬁsands:%(a+2b)
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:A:T(a+2b) (2

From (1) and (2), we get A = (12 + 7\/5)

4. Correct Answer: (A)

2sin?6—-5sin@+2>0
= (sin@-2)(2sind-1)>0

:>sin¢9<E
2

SQG(O,EJU(S—H,ZEJ
6 6

5. Correct Answer: (D)

W-Wz  W-WZ

1-z  1-7

= (zZ-1)(W-w)=0

= zf=1:>|z|2 =1=|7|=1

6. Correct Answer: (A)

D>0
= 4(a+b+c)’ ~124(ab+bc+ca)>0
a’+b*+c* 2
< +=
3(ab+bc+ca) 3
sincela—b|<c=a’+b’-2ab<c® ...(1)

lb—c|<a=b*+c*-2bc<a’ ..(2)

lc-a|<b=c’+a’-2ac<b’ .-(3)

a?+b?+c?
- <2

From (1), (2) and (3), we get
ab+bc+ca
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Hence /1<E+E:>/1<ﬂ.
3 3 3

7. Correct Answer: (A)

8. Correct Answer: (C)

Required number of ordered pair( p,q)is (2x3-1) (2x5-1) (2x3-1)=225.

9. Correct Answer: (B)

Given @ e [O, %) ,thentan @ <landcot@ >1.

Let tand=1—4 andcotd =1+ A, where 4, and 4, are very small and positive.
then t, =(1-4) *,t,=(1-4)""
t,=(1+4) “andt, =(1+4,) "

Hence t, >t, >t >t,.

10. Correct Answer: (D)

Equation of directrix is x+y=0

Hence equation of the parabola is
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" =2 +(y-2)

Hence equation of parabola is

(x—y)2 =8(x+y—-2).

11. Correct Answer: (D)
The planeisa (x—1)+b(y+2)+c(z-1)=0

where 2a—2b+c=0anda—-b+2c=0

So, the equation of plane is
X+y+1=0

. Distance of the plane from the point (1,2,2) = \1/% =22,
1" +1

12. Correct Answer: (A)

Vector lying in the plane of & and b is F:ﬂlé+/125 and its projection on C is %

i

:[(ﬂﬁ%)f—(%—%)j+(ﬂa+ﬂ2)‘2]'T:%

j
=24, -4, =-1=F=(34+1)i - | +(34 +1)k
Hence the required vector is 4 — j +4Kk

Alternate:

Vector lying in the plane of 4@ and b is &+ b, and its projection on C is %

4

www.tgcampus.com




|/// TOMORROW'S GENIUS

@ ——— —— EMPOWER YOUR LEARNING ——

' CAMPUS

= (1+z)f+(2-z)j+(1+z)lz-% -+
=>A=3

Hence the required vector is 41 — | + 4Kk

Section — B (May have more than one option correct)

13. Correct Answer: (A,B)

Equation of tangentto x> =y is
15
=mX—— (1
y =mx 4m (1)
Equation of tangent to (x—2)2 =-—y is
1 5
y:m(x—2)+zm .(2)

(1) and (2) are identical.
=m=0or4

.. Common tangents are y=0andy =4x-4.

14. Correct Answer: (A,C)

f(x)=min{Lx*x°}
{xs, x<1

=T=1" o1

= f (x)is continuous vx € R
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and non-differentiable at x=1.

15. Correct Answer: (C,D)

Equation of the tangent is

Y—yzﬂ(X—x)

dx
Given E:§
AP 1
:%:_d_y: xﬂ+3y=0
X 3y dx

:Inx:—%ln y—Inc=Inx*=—(Incy)

:%zcy.Given f(l)=1=c=1
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(D,}r—xﬂ] B
dx
P(x. y)
AN
X— y .0
Sl

16. Correct Answer: (A, C)

Eccentricity of ellipse = g

Eccentricity of hyperbola :g and it passes through (£3,0)

2 2

= its equation X —y_2 =
9 b

2
where 1+b—:§:>b2 =16
9 9

X2 y2
YT and its foci are (£5,0)

9
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17. Correct Answer: (A,B,C,D)

We have AABC = AABD +AACD

:>lbcsinA=chDsiné+lbx ADsinA
2 2 2 2 2
b+c 2

Again AE = AD secg

:Z—bC:>AEisHMofbandc.

b+c

EF — ED + DF = 2DE = 2x ADtan 2 = X2 cos Axtan A
2 b+c 2 2

doc . A

=——sin—

b+c 2

As AD 1 EF and DE = DF and ADis bisector = AEF is isosceles.

Hence A, B, C and D are correct answers.

A2
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18. Correct Answer: (B,C)

The required polynomial which satisfy the condition
is f(x):1(19x3—57x+34)
4

f (x) has local maximum at x =—1 and local
minimum at x =1

Hence f (x) is increasing for XE|:1, 2\/5}

/

/ -1 1

19. Correct Answer: (B,D)
Vector AB is parallel to [(2?+3I€)x(4)—3l€}x[(i—l?)x(3f+3j)}=54(i—l€)

Let & is the angle between the vector, then

Cosgzi(sulosj:ii
3.5442 2
Hence 6’:1,3—”.

4" 4
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20 .Correct Answer: (A,B)

e* 0<x<1
g'(x)=f(x)=92-€"" 1<x<2
X—e 2<x<3

9'(x)=0,whenx=1+In2andx=e

0" (x) z{—eH 1<x< 2}

X—e 2<Xx<3
9"(1+In2)=-e"* <Ohence atx =1+In2,g(x) has a local maximum
g9"(e)=1>0hence atx =€, g(x)has local minimum.

o f (x) is discontinuous at x =1, then we get local maxima at x =1 and local minima at
X=2

Section — C

Comprehension |

21. Correct Answer: (B)

P(u;)=ki
2. P(u)=1

2
k:
- n(n+1)

n +2

fimP(w)=lim3 — 2 _jim 2001 (2n+1) 2
e ~eiTn(n+l)” "™ n(n+1)°6 3
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22. Correct Answer: (A)

u, :C(nnuj 2
Cre

23. Correct Answer: (B)

P(Wj 244+6+...n n+2

E) n(n+1) =2(n+1)

2

Comprehension 11

24. Correct Answer: (A)

7/2 40 0+£
J' sin x dx = -2 sin(0)+sm( j+25|n 2
) 4 2 2

:%(1+\ﬁ).

Data could not be retrieved.

25. Correct Answer: (A)

(F'(c)=(b- ) () f(a)-f(b)
F'(c)=f" <0
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26. Correct Answer: (A)

Let A B,C,and D be the complex numbers V2,2, \2iand —/2i respectively.

PA’ + PB?* + PC?+PD’? _ |21—\/§|2+|Zl+\/§|2|21+\/§i|2+|Zl—\/§i|2 _|zl|2+2_§

QN QBTIQCT QY g, o] +fe, 2] e B [ [l v2 4

27. Correct Answer: (C)
Let C be the centre of the required circle.

Now draw a line parallel to L at a distance of r,
(radius of C,) from it.

Now CP, = AC = C lies on a parabola.

(B
P\

28. Correct Answer: (C)
 AG =42

AT =TG= % [as A isthe focus, T, isthe vertex and BD is the directrix of

parabola].
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Also T,T, is latus rectum .. T,T, = 4><i

N

- AreaofATT,T, = % VRV

7z

M D ~(C

T, &G
I P

v

e T3

29. Correct Answer: (A)

X
Let U, be | y | so that

1 00 1 X 1
2 1 0(|y|=|0|=|y|=|-2
3 2 1|z 0 z 1
2 2
Similarly U, =| -1|,U, =| -1].
-4 -3
1 2 2
Hence U=|-2 -1 -1|andU|=3.
1 -4 -3

13

www.tgcampus.com




|/// TOMORROW'S GENIUS

@ ——— —— EMPOWER YOUR LEARNING ——

' CAMPUS

30. Correct Answer: (B)

1 -2 0
Moreoveradj U =| -7 -5 -3|.
9 6 3

Hence Ut = ad%u and sum of the elements of U *=0.

31. Correct Answer: (A)

3
Thevalueof [3 2 0]U|2
0
1 2 213
=[3 2 0]|]-2 -1 1|2
1 -4 3|0
3
=[—1 4 4] 2|=-3+8=5.
0

Section — D
32. Correct Answer:

Asa+b=10candc+d =10a
ab=-11d,cd =-11b

= ac=12land(b+d)=9(a+c)
a’-10ac-11d =0

¢’ —10ac-11b=0
=a’+c?-20ac-11(b+d)=0

= (a+c)’ —22(121)or - 22(rejected
s.a+b+c+d =1210.
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33. Correct Answer:

1
5050( (1-x* )"

'([(1 X ) dx I

1 :SOSOI—

1— x 1°1d 101
fle) o

o = (1) (1 x2) ™ e
0

=1, —Jl'x- X" (1-x* )10O dx
0
1
—x (1_ X50 )101 1 (1_ XSO )101
=hoo ™| =0 _! 5050
0

_ |11

I101 :|100 5050

= 5050|1ﬂ =5051.

101

34. Correct Answer:

AW

15

www.tgcampus.com




|/// TOMORROW'S GENIUS

— ———— EMPOWER YOUR LEARNING ——

' CAMPUS

35. Correct Answer:

d

(%)= S(1(): 1(x)
to get the zero of g(x) we take function
h(x)=f(x).f'(x)

between any two roots of h(x) there lies at least one root of h’(x) =0

= f(x)=0or f'(x)=0

f(x)=0 has 4 minimum solutions

f’(x)=0 minimum three solution

h(x)=0 minimum 7 solution

= h'(x)=g(x)=0 has minimum 6 solutions.

Section - E
36 Sol. As normal passes through (3, 0)
=0=3m-2m-m’

=m=m=m=0,+1

2 2 2
.-.Centroid=((ml HT;Z +m3),_2(ml+g12 +m3)}=(§’0j

Circum radius= —2m +2m, | _ 2 units.

Q=(m,-2m,)=(1-2)

16
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R=(m,-2m;)=(12)
Area of APQR —%x4x1= 250 units.

_ QR _ 4
2sin ZQPR 25in(2tan*1 2)

4 4
. L4
2><sm(tan J 2%
1-4

=

N | ot

ﬂ:
5

.. circumcentre = (goj

/2 )
37.S0l. (i) | = J(sin x)°°sx(cosx~cotx—log(sin x)s'"x)dx

0
'/[di smx

0

Cos X

X =1.

(ii) The points of intersection of —4y? = xand x—1=-5y?is(—4,—-1)and(—4,1)

4

H(l—Syz)dy—j[_4y2dy} _4

Hence required area =3 .
0 0 3

(iii) The point of intersection of y =3"logxand y = x* —1is(1,0)

x-1
Hence dy _3 +3*log 3.log x. dy =1
dx X dX| ;.0
for y=x" —1.ﬂ =1
dx (10)

If 6 is the angle between the curve then tand=0=cosf =1.

(2
('V’&—(Hy}
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dx x vy

dy 2 2
= xe /2 =%I y-e Yt

= Xx+y+2=ke'?* =3,

38. Sol. (i) Solving the two equations of ray i.e. x+y =|ajandax—y =1

la|-1

al+1
Wegetx_| |+ >0andy=—-—>0
a+1

a+l

when a+1>0;wegeta>1 ..a,=1.

(iiyWehave d=cf +Bj+yk=a-k=y

=al+f]=0=>a=£=0

Asa+f+A=2=y=2

(iii) jl y? dy Ty 1dy‘
0 1
1
“2f(a-y)oy -
0
j[ 1—xdx+J' 1+xdx_2j 1—x dx
0 -1

1
=2j\/x_dx=2%~x3/2
0

4
3
(IV) sin Asin Bsin C +cos Acos B < sin Asin Bsin C +cos Acos B = cos( A—B)

18
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= cos(A-B)>1=cos(A-B)=1=sinC=1.

t

39. Sol. (i) itan’l (%)

> 2

Now; » tan™'| ———

o Zl" an {4i2—1+1}

=S [tan (2i +1)-tan (2i +1)]
i=1

= [(tan‘1 3- tan‘ll) +(tan‘1 5—tan™ 3)+. .+tan(2n+1)-tan*(2n-1)...... oo}

t=tan™(2n+1)—tan"1=lim tan’1L
N0 1+(2n+1)

—tant=lim—— =t="
oo n+1 4
o,
1-tan® 2
(i) We have cosé, = 2 .8 a2 _btc-a
1+tan2ﬁ b+c 2 b+c+a
2
0,
1-tan®* =
Also, cosb, = 2 __C _ ipf_atb-c
1rtan2 % a+h 2 a+b+c
2

tan2ﬁ+tan2%=2_b=g
2 2 3 3
(iii) Line through (0,1,0) and perpendicular to plane x+2y+2z =0 is given by
x-0 y-1 z-1 _r
1 2 2 '

Let P(r, 2r +1, 2r) be the foot of perpendicular on the straight line then

19
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rx1+(2r+1)2+2><2r:0:> rzg

.. Point is given by(

©|N
©Io1
|
[(J N
N

..Required perpendicular distance= % = \/g units.

(iv) Data could not be retrieved.
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