SOLUTIONS
T JEE-2009 PAPER-1

SECTION -1
Single Correct Choice Type

This section contains 8 multiple choice questions. Each question has 4 choices. (A), (B), (C) and (D) for its
answer, out of which ONLY ONE is correct.

Q.21 Letz=cos0+isin®6. Then the value of

15
Z Im(ZZm—l)
m=1
ate=2°is
1
(A) sin 2° (B) 3sin2° (©) 2sin 2° (D) 4sin 2°
[Sol. [D]

zZ=cosO+isin0=¢"®;0=2°
z?m-1=glem-1)0 = cos (2m - 1)0 + i sin (2m-1)6

15 15
s= > Im@Z*™*) = > sin(2m-1)0
m=1 =1

S=sin®+sin30+sin50+..... +5sin 290

sin(150) . .

= : 150 =9°
SinG sin(150) (given 6 =2°)
sin?30° 1

= = = (D)]

sin2°  4sin2°

Q.22 The number of seven digit integers, with sum of the digits equal to 10 and formed by using the digits
1,2and 3only, is
(A) 55 (B) 66 ()77 (D) 88

Sol. [C]
Possible cases are

7!
3211111 95242

I
" 3

2.3

number of 7 digits number is42 + 35 =77 Ans. = ©

Alternatively: coefficient of x1%in (x +x? +x3)’
or coefficient of x3in (1+x+x?)7 ]

or 2221111 —
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Q.23 LetP(3,2,6)beapointinspace and Q be a point on the line
T =(i—j+2K)+p(=3i+j+5K)

Then the value of u for which the vector Wg is parallel to the plane x —4y + 3z =1 is

1 1 1
(A) " (B)- " ©) s

Sol.  [A]
r= (i—]+2|2)+u(—3i+]+5|2)
position vector of Qs (1— 3M)€ +(u —1)] +(Bu+ 2)I2
position vector of P is 3i + 2]+ 6k

=  PQ = (2+3wi+B-p)j+@-5uk
given PQ is parallel to the plane x —4y + 3z =1
vector normal to plane is fi =i — 4]+ 3k

hence PQ-fi =0
(2+3u) —4(3 ) +3(4—5u) =0
2-81=0 = u=14Ans. > (A)]

Q.24  Letfbeanon-negative function defined on the interval [0,1]. If
X X
VL= ) gt = [ftydt, o<x<1,
0 0
and f(0) =0, then
(A) f (1)<1 and f (l}l
2) 2 3) 3

(C) f@)% and f@%

[Sol. [C]
f(x)=0 VvV x e [0, 1]

i([w/l—(f'(t))z dt = i([f(t) dt
0 0

dy

differentiate both the sides let y=~f(x); f'(x)= ™

1-(F () =f ()
1-(f' ()’ = (Fx))

dx

dy ) dy )’ d
G - @ -

1
(D)—g
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Q.25

[Sol.

Q.26

[Sol.

[ +fax
1-y?
sinly=+(x+C)
y=%sin(x+C)
Yl=0=0 = C=0
y=%sinx (—vesignreject - f(x) >0)
y =sinXx

sin X
now T<1 vV xe (0,1]

sin(£j<1 and sin(lj<1 — ©)]
2) 2 3) 3

Letz =x+ iy be acomplex number where x and y are integers. Then the area of the rectangle whose
vertices are the roots of the equation

77° +7z2° =350 is
(A) 48 (B) 32 (C) 40 (D) 80
[A]
77(Z% +2%) =350
(-4,3) (4, 3)

put  z=x+1iy
(X +y?)(x2-y?)=175=25-7

=355
X2 +y?=25 x2+y?=35
X2—y2=7 x2—y2=5 (-4,-3) (4,-3)

rejected (*.- xandy are integer)
x2=16= X=*4

x=4 ; y=3
X=-4, y=-3
X=4; y=-3
X=-4, y=3

area of rectamgle=6x8=48 Ans. = A)]

Tangents drawn from the point P(l, 8) to the circle
X2+y?—6x—4y-11=0
touch the circle at the points Aand B. The equation of the circumcircle of the triangle PAB is

(A)X?+y?+4x -6y +19=0 (B)x?+y?-4x-10y+19=0
(C)x2+y?-2x+6y-29=0 (D) x?+y?—6x—-4y+19=0
[B]

Circumcircle of APAB will pass through the centre of circle
=32

i.e. circle of diammetrical form Centre &
x-1)(x-3)+(y-8)(y-2)=0
X2 +y2-4x-10y+19=0 =  (B)] P(LE)
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Q.27  The line passing through the extremity A of the major axis and extremity B of the minor axis of the ellipse
x? + 9y? = 9 meets its auxiliary circle at the point M. Then the area of the triangle with vertices at A, M
andtheoriginOiis

31 29 21 27
A) 70 B) 1o © 1 @) 19
[Sol. [D]
Equation of ellipse

2 2
X_ + y_ — 1
9 1
equation of auxillary circle x?+y?=9
equation of lineAB

3 1
point of intersection of line AB and auxillary circle

(3-3y)*+y*=9

A

B
©

= X+3y=3

10y? =18y
y=0, 9/5
1 1 9 27
= —(OA)(MD) = —x3x—=—
Area 2( )(MD) ;¥ =15 Ans. = (D)]
- - - . 1
Q.28 If 3, b,¢ and g are unit vectors such that (axb).(éxd)zl and a-C ZE,then
(A) &@,Db,¢ are non-coplanar (B) b,¢,d are non-coplanar
(C) b,d are non-parallel (D) a,d areparalleland p, ¢ are parallel
[Sol. [C]

Given (axB)-(Exa)zl = (sin@f)(sinoh,)=1
sinfsingocosP=1 ...(1)

(1) is possible only if 6=¢= g andp=0

where 6= 3Ap ; &= ¢rd ; B=(§><B)"(Exa) =

itwill satisfy only when & isperpendicularto b, € isperpendicularto d and (axB)”(Exa)

1
simultaneously &-¢ = 5 = 6 =60° (between @ and ¢)
hence 37, b, ¢ and d will be coplanarand p, d are non parallel Ans. = ©)]
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Q.29

[Sol.

Q.30

[Sol.

SECTION -1
Multiple Correct Choice Type

This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for
its answer, out of which ONE OR MORE is/are correct.

Let
2
a—vaZ-x2-*
L =Lim 3, a>0
x—0 X
If Lisfinite, then
A)a=2 B)a=1 C L—i D L—i
()a_ ()a_ () _64 () _32
[A C]
2
a—+a?-x2 - % 0
L= Lim — (—j a>0
x—0 X 0
2 2(2)() 21 2_;
= Lim 2¥&° =X = Lim Y2 =X
x—0 4)(3 x—0 4)(2
now As x—0, D'—-0
: N'— 0
1 1
T =2 Ans. A
= \/a_z 5 = a ns. = (A)
1 1 (2—\/4—x2)><(2+\/4—x2)
. A4—x%2 2 Lim
R N (= e
L= : _i A C
“8x2xa s A = (©
Area of the region bounded by the curvey =e*and linesx=0andy =eis
e e e
X
(A e-1 (B) jln(e+1—y)dy (C) e—je dx (D) jlny dy
1 1 1
[B, C, D] M
1 1 08) —¢"
Required area = j(e—ex)dx =e- jex dx Y
0 0 01)=
option (C) is correct —
(0,0) (1,0)

e
Also required area = J'In ydx . (1) (onintegrating along y-axis)
0
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by king property in (1), we also get

e
required area= | In (1+e—y)dy
1

option (B) is also correct]

sinx  cos*x 1

31 If + = —, then
Q 2 3 5
2 sinfx cos®x 1
2= £ -
(A) tan“x 3 (B) 3 + T 175
1 sinfx cos®x 2
2y — = - Z
(C) tan“x 3 (D) 3 + 57 175
[Sol. [A,B]
Es,in4 X +§cos4 X =1
2 3
divide by cos*x
2 tan x + 2 = sect x - §tan“x+§:(1+tan2x)2
2 3 2 3
= 15 tan*x + 10 = 6(1 + tan*x + 2 tan’x) = 9tanx —12tan’x +4=0
2
=  (3tan’x-2)’=0 = tan’= 3 Ans. = (A
1+ tan?x = >
3
3 2
2y = 2. Lo = £
cos’x =g sinx=¢
_ sin8x cos® x 16 81 5 1
. = + = =
\erity. T 07 T 35x8  27x625 625 125 7" = (B)]

Q.32 Inatriangle ABC with fixed base BC, the vertex A moves such that

A
cosB+cosC:4sin25.

Ifa, b and c denote the lengths of the sides of the triangle opposite to the angles A, Band C, respectively,
then
(A)b+c=4a (B)b+c=2a
(C) locus of point Ais anellipse (D) locus of point Ais a pair of straight lines
[Sol. [B,C]

A
cosB+cosC=4 sinZE

B+C B-C A
2C0s 5 cos =4sin2—

2 2
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Q.33

[Sol.

Q.34

[Sol.

= Cos

=2sin—

2
. A
multlplycosE
— 2-s,inBJrCcosB_C:2-23inécosé
2 2 2 2

= sinB+sinC=2sinA

b+c=2a (Sine law) Ans. = (B)
givenbaseisfixedso a=constnat

b + ¢ = constant
locus of pointAisellipse Ans. = © 1]

SECTION- 11
Comprehension Type
This section contains 2 groups of questions. Each group has 3 multiple choice questions .based on a
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE
IS correct.

Paragraph for Question Nos. 33 to 35
Let A be the set of all 3 x 3 symmetric matrices all of whose entries are either O or 1. Five of these entries
are 1 and four of them are 0.

The number of matrices in A is
(A) 12 (B) 6 ©)9 (D)3
[A]
3!
Diagonal (1, 1, 1) non diagonal (1,1) (0, 0) (0,0) = 5, x1=3

3!
Diagonal (1,0,0) (1,1) (1,1) (0,0) = o1 % 3=9

diagonal elements permute 12 ]

The number of matrices Ain A for which the system of linear equations

i

has a unique solution, is

(A) lessthan 4 (B) at least 4 but less than 7
(C) at least 7 but less than 10 (D) at least 10
[B]

100 11 1 110 001 001
A=[0 T 1], A=[1 0 0la=|l 10l A-{00 1l p-|0 11
011 10 0 001 111 110

| Al =0]
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Q.35 The number of matrices Ain A for which the system of linear equations

(i

is inconsistent, is

(A)O (B) more than 2 ©)2 (D)1
[Sol. [B]
1 00 1 1 1 1 0 1 1 10 0 01
A=|0 1 0l.A-]100[.o 00 1].o_f110[.o_[001
o1 12)7%2 12 00/"7% {22 0/7% 100 12)7°% (21211

1
Adj A{ 8 ] # 0. Then inconistent

Now

ane ()73

If any non zero then Adj (A) - B#0

2M&={ —J

non zero
ane )7
non zero
Adj (Ag) = [ - ‘J]
non zero
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Paragraph for Question Nos. 36 to 38
Afair die is tossed repeatedly until a six is obtained. Let X denote the number of tosses required.

Q.36 The probability that X =3 equals

25 o 2 o5 o) 125
()216 ()36 ()36 ()216
[Sol. [A]

Probability six in third att t-§x§xl—£A A

robability six in ird attempt = = x = X = = o - Ans. = A) ]
Q.37 The probability that X > 3 equals

) 125 g 2 . 0 2

()216 ()36 ()36 ()216
[Sol. [B]

X>3

25
5 =4ZAns. = (B)]

1-° 36
6
Q.38 The conditional probability that X > 6 given X > 3 equals
) 125 g 2 o5 o 2
()216 ()216 ()36 ()36
[Sol. [D]
N X>6
Probability = >3

BERAE

— | =+ = —... 0

6) 6 6) 6

IAEE
=S+ 2] S 0
6) 6 \6) 6

25

=35 Ans. = D) 1

[5
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Q.39 Match the statements/expressions In Column I with the open intervals In Column 11.

Columnl Columnl
T T
(A) Interval contained in the domain of definition of non-zero (9)] (_E' Ej
solutions of the differential equation (x - 3)?y’ +y =0
T
(B) Interval containing the value of the integral @ (0, Ej
5
[ (x=1) (x=2) (x-3) (x—4) (x ~5)dlx
1
T 5T
(C) Interval in which at least one of the points of local maximum ~ (r) (g, Tj
of cos?x +sin x lies
T
(D) Interval inwhich tan™ (sin x + cos X) is increasing () (0, gj
® (-mm
[Ans (A)p,a,s (B)p.t (C)p,q,r,t (D)s]
[Sol. (A)  Onsolving the differential equation
Ay heck 1
y =3 (x=3) = you can check very easily x # 3.
B) Letx-3=t = t=—2as x—1
t=2 asx—5
2
[t+2)(t-1) t (t+1) (t+2)dt
-2
on solving this will be completly odd hence equals to 0.
(C) f'(x)=2cosx(-sinx)+cosx=0
y =F(x) will take maximum at x = %
(D)  y=tan(sinx+cosx)will be (T) increasing when sin x + cos xis T]
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Q.40 Matchthe conics in Column I with the statements/expressions in Column 11.

Columnl Columnlli
(A)  Circle (9)) The locus of the point (h, k) for which the line hx + ky =1
touches the circle x? +y? =4
(B)  Parabola @ Points z in the complex plane satisfying [z + 2| - |z-2| =+ 3
(C)  Ellipse () Points of the conic have parametric representation
1-t? 2t
(D)  Hyperbola X [1+ tZJ Y=1.2
(s) The eccentricity of the conic lies inthe interval 1 <x <o
(t) Points z in the complex plane satisfying Re(z + 1)? =|z]* + 1
[Ans. (A)p, (B)s, t; (C)r; (D)q,s]
[Sol.
®) =2 =t S 2ty o (A
VvhZ +k? 4 4
(6)) difference of distances from points = constant = (D) P
(N x=+/3c0s20; y=tan26 A B
7 2 -2 | 2
X?erT =1 = elipe > (C)
(s) hyperbola (e >1) and parabola(e=1) = (B)and (D)
)  Re(x+iy)+1f =]z +1
(L+xy-y?=x2+y?+1
X2+ 1+2x-y?=x2+y?+1
2y?=2x -1 (parabola) = (B) ]
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