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SINGLE CORRECT CHOICE TYPE [ 3, -1]

1.

From the extremities P and Q of a focal chord of a parabola, perpendiculars PM and QL are drawn on
the axis of the parabola. If S isits focus and V, its vertex, then VM, VS and VL are in

(A)A.P. (B) G.P. (C)H.P. (D) None of these

Let Z is complex satisfying the equation z2=(3+i)z+m+2i=0, where m ¢R. Suppose the
equation has areal root. The additive inverse of non real root, is

(A)1—i (B)1+4 C)-1-i (D)—2

Given three points P,, P, and P4 with position vectors T, = 2i —j+k =i +3j and T, = =i +j 3k

respectively. Equation of & line orthagonal to the plane containing these pomts and passing through the
centroid P, of the triangle P, P,P, is

I R N ¥V . 4s ~ 2- A~ A A
A) r:§(4l+3j—2k)+ R(14i +3)-+2k) (B) f=§'+l—§k + A(L4i+3)-2k)
A A . QA L o 1( s A oA A
(C) T =4i+3j-2k + A(14i+3]22k) (D) f=§(4'+31—2k)+ A(L0i +3]j—2K)

TP & TQ are tangents to the parabola, y2 =4ax atP & Q. lithechord PQ passes through the fixed point
(—a, b) then the locus of T is-
(A)ay =2b (x—Db) (B) bx=2a (y — a) (C)by =2a (x—a) (D)ax =2b (y —b)

The locus of the centre of a circle, which intereepts a chord of given length 2a on the axis of x and
passes through a given point on the axis of y distant b from the origin, is the curve

(A)x>?—2yb+b?=a? (B)x?+2yb+b?=a?> (C)y>-2xb+b%?=a? (D)none ofthese
If there are three square matrix A, B, C of same order satisfying the equationA2=A-1and let B = Azn

(n-2)
&C= A2 then which of the following statements are true?
(A)det. B-C)=0 (B)(B+C)B-C)=0 (C)B mustbeequaltoC (D)none

The three vectors i+, ]+ k,k+i taken two at a time form three planes. The three unit vectors
drawn perpendicular to these three planes form a parallelopiped of volume :

1 3V3
A) 3 (B) 4 (©) e (D) \/—
/2
Lim n ( sin x)dx equals
A)min2 (B) In 2 ©C) - In 2 (D) none
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COMPREHENSION [ 3, -1]
Comprehension # 1

_ _ ) . 3m i3y T
Let A(z,) be the point of intersection of curves arg(z—-2 + i) = 2 and arg(z +iv3) = 3 B(z,) be the

pointon the curve arg(z + i\/§) = % such that |z, — 5| is minimum and C(z,) be the centre of circle |z — 5| = 3.

0. The area of triangle ABC is equal to
3V3
(A) 43 (8) =~ (©) 2v3 (D) 4

10. The equation of straight line passing through origin and perpendicular to line joining A(z,) and B(z,) on
the complex plane is equal to

(A) z=M2+1W3) (B) z =M(—/3 +i) (C) z=A(1+i3) (D) z =13 +i)

Comprehension # 2

A tangent is drawn to the parabola y? = 4x at the point P which is the upper end of latus rectum.
11. Image of the parabola y? = 4x in the tangent line at the point P is

(A) (x +4)> = 16y (B) (x+2y=8(y—2) (C)(x+1)?=4(y-1) (D) (x—2)*=2(y-2)
12. Area enclosed by the tangent line at P, x-axis and the parabola is

2 4 14
(A) 5 (B) 5 © ? (D) none

Comprehension # 3

a+bhx?

Let C be a curve defined byy =\e ..The curve C passes through the point (P(1, 1) and the slope of
the tangent at P is (~2)»Also C; and C, are the circles (x —a)? + (y —b)? =3, (x - 6)? + (y — 11)? = 27
respectively.

13. The length of the shortest line segment AB which is tangent to C, atAandto C, at B is

(A) 943 (B) 104/3 (€) 11 (D) 12

x| f(x)
14. If f is a real valued derivable function satisfying f[;} y ﬁ with f'(1) = 2. Then the value of the integral

J f(x) d (/n x) is equal to
b

e?-e? e?-g?

(A) 0 ®) — (©)

(D) 2

Comprehension # 4

Y i. Lettwo

77 44 A
Consider N =

b;
7 30 H(ai) " where b's e Nand a/s are prime numbers and a, < a

i=1
circles be defined as

a bs
C: [X* y?] {bﬁbj =[8b,Jand C, : [(x + y)? (x— Y)z]{bj = [2b,]

15.  Radius of the circle which passes through centre of the circle C, and touches the circle C, is

1
1 ® 5 © 2 ©) 75

16. If the line x + Ly =1 + kA always passes through a fixed point on the circle C, for all values of A then the

i+1

length of tangent from the point (1\/§k) to the circle C,, is
(A k (B) k2 (C) 2k (D) 2k?
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MULTIPLE CORRECT CHOICE TYPE [ 3, 0]

17.

18.

19.

20.

21.

22.

23.

24,

Let f : [0, 1] »> R be a continuous function such that x f(y) + yf(y) < 1 for any x, y in the domain.

1
Letl= If(x) dX then
0

nl2 nl2

(A) 1= |f(sinv)cosedo (@)1= |f(cose)cosed
T T

©€) I=5 D)<z

Which of the following statement(s) is/are correct?

(A) Letfand g be defined on R and ¢ be any real number. If Limf (x)=b and g (x) is continuous at
X—>C

x = b then Limg(f(x)) =g (b).

(B) There exist a function f : [0, 1] — R which is discontinuous at every point in [0, 1] and |f(X)| is
continuous at every pointin [0, 1].

(C) If f(x)and g (x) are two continuous function defined from R — R such that f (r) = g (r) for all
rational numbers 'r'thenf (x) =g (X) V x € R.

(D) If f(a) and f (b) possesses opposite signs then there must exist atleast one solution of the
equation f (x) = 0 in (a, b) provided f is continuous in [a, b].

The equation tan—1x = ax3# b hastwo solutions when

A =1,b= § B =2,b=0 C —1 b_TC_—l D _ib_TC—Z
()a_’__S (B)a=2,b= ()a—4,_4 ()a_4,_4
If f(x)=x3—x24#100x + 2002, then

1 1
(A) f (1000) > f (1001) (B)f(mJ >f(mJ
C)fx-1)>f(x-2) (D) f{2x~-3) > f (2%)

Let b and ¢ are non-collinear vectors. [f@ (b x &) + (a . b)b = (4 — 2x — siny)b + (X’ — 1)¢ and
(c.c)a=c,then

A)x=1 (B) x = -1 (C)y=(4n+1)g,nel (D)y=(2n+1)g,nel
75
If Z is a non-real complex number, then the possible values of : 5 = are
m
(A)-1 (B)-2 (C)-4 (D)-5
The extremum of the function, f(x) = \xz +2x-3 \ +(3/2) Inx, x e [1/2, 4] occurat:
(A) x=1 (B) x=3 (C) x=1/2 (D) x=4

In which of the following cases the given equations has atleast one root in the indicated interval ?
(A)x—cosx=0in (0, n/2)
(B) x + sinx =1 in (0, n/6)

a b .
—_—t— =
© -1 x_3 0,a,b>0in (1, 3)

(D) f(x) —g(x) = 0in (a, b) where f and g are continuous on [a, b] and f(a) > g(a) and f(b) < g(b).
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25.

26.

The equation of the curve passing through (3, 4) & satisfying the differential equation,
2
dy dy
—_— + — _— et
y(dx} x-y) X x =0 can be
(A) x-y+1=0 (B) x2+y?=25
(C) X*+y?-5x-10=0 (D) x+y-7=0
The inequality /ylog.vx > 2is satisfied by

(A)only onevalue of x (B) x e (O,ﬂ (C) X € [4, ) (D)l<x<?2

INTEGER ANSWER TYPE [3, O]

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

The normal chord at a point 't' on the parabola y? = 4ax subtends a right angle at the vertex . Then
t2is equal to

A movable parabola touches the x and the y-axes at (1, 0) and (0, 1). The locus of the focus of the
parabola is ax’—ax + ay? —ay + 1 = 0 where a is

. - n - w2 2
Iff(x)=a|cosx|+b|sinx|(a, b € R)has alocal minimum at x =— 3 and satisfies I(f(X)) dx=2.
-2

Find the values of a and b and hence find b2/a2 .

Let a and b be real numbers greater than 1 for which there exists a positive real number c, differ-
ent from 1, such that 2 (log,c + 109, c) = 9 log,, c. The largest possible value of log, b is

2
X «/E 2 cos
The solutions of therequation, (4\/0035 -5- 7] + 42 (41/008(9 -5- %} - TX =0 form

an A.P. with common difference k=/2', where k is

If 0<[x]<2, —1<[y]<1and1<[z]< 3 where -] denotesqgreatest integral function then the
maximum value of the determinant

x]+1 [yl [
D=| [xXI [yl+1 [z] |is
xI Iyl [z]+1

Let C be the curve passing through the point (1, 1) has the property that the perpendicular distance of
the origin from the normal at any point P of the curve is equal to the distance of P from the x—axis. If
the area bounded by the curve C and x-axis in the first quadrant is % square units,
then find the value of k.

If @ is animaginary cube root of unity, then the value of (p + q)° + (pw + q?)® + (p @? +q w)3 is
k(p2 + g3), where k is

Two points A, B whose position vectors are 3i+ ] —2kandi- 3] —k. One point P divide segment
ABinratio (a—1): (a + 1) internally and another point Q divide AB externally in ratio (a + 4) : a. If the

5421
4

length of the segment PQ comes out to be , find a.

nl2 nl2
2n . T .
Letu = '[ COS(?S'”Z xjdx andv = '[ cos(gsmx)dx , thenthe v/uis
0 0
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MATRIX MATCH TYPE

[3,-1]

37. Match the following

(A)
(B)
(C)
(D)
38.
(A)
(B)
(C)
(D)
39.
(A)
(B)
(C)
(D)
40.
(A)

(B)

(€)

(D)

Column - |

The locus of mid-points of focal radius

of y2 = 4ax is

The locus of intersection of tangents to y? = 4ax
with slopes m, & m, so thatm, —m, =c mm,
(where c is a constant) is

The locus of intersection of tangents to

y2=4a (x + a) and y2 = 4b (x + b) which are
perpendicular is

The locus of the vertex of a parabola having a
given point an focus and touching a given line is
Column - |

If there are three non concurrent and non parallel lines,
then the maximum number of points which are
equidistant from all the three lines are

Ina A ABC, co—ordintates of orthocentre, centroid and
vertexAare (3, 2), (3, 1) and (1, 2) respectively. Then
x-corditnate of vetex B is

Number of solutions of the equation [sin_l X]=x[x],
where [ . ] denotes‘greatestinteger function, is

1
d 41
If value of thé integral J.&(tan l;) dxis
e}

equalto p?n then value of ‘p’ is

Column-I
If {(1, 1), (4, 2)and R (x, O)beithree point such that
PR + RQ is minimum, then x is'.equal to
The area bounded by the curves max{|x|, JyI} = 1 is equal to
The number of circles that touch all the three lines
2x—y=5,x+y=3and4x -2y =7 isequal to
If a line segment between the lines
3x+2y-15=0andx+2y-4=0
is bisected by the point (3, 1), then negative reciprocal of
the slope of line containing the segment is
Column - |

If the point(6, K) is closest to the curve x° = 2y at (2, 2), then

(P)

(Q)

(R)

(S)

k =

If the curve y = px2 +gx + r passes through the point (1, 2) and

touches the line y = x at the origin, then the value of p—q +

Let f(x) = kx® + 9kx” + 9x + 3 be a strictly increasing function and

has no stationary point. The greatest value of k is

sinx sina sinb
T
LetO<a<b< — . Iff(x)= |COSX €OSa COSDl yhon the
2 tanx tana tanb

minimum possible number of roots of f'(x) = 0, lying in (a, b), is

r=

Column -1l
straight line
circle

equal parabola

coaxial & equal parabola.

Column -1l
P 1
Q) 4
R) -1
(S) 3
Column-lII
(P) 6
Q) 2
(R) 3
(s) 4
Column -1
P) O
Q) 2
(R) 1

does not exist

(S)
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Batch: R

1 ®@®OO > ®®OO
s @O0 - ®®0O0O
. ®®OO 0 @O
s@EO0 1 AEO
7 @O sOEO0
20@O0 2@AEOO
@O x®®OO
7200000 OEO
2Q0000BOROOE
0]010]6J0)01016 510,
210]010]6J0l6J01010L0,
10]010]6]016]16)0Je10,

3. A B C D

s @O0
@O
1®®OO
3 0]0]Ce,
2O
2@EO0

Date : 25/01/15

+®E®O00
= @O0
2O
s@®EO0
2»OEOO
#«AEOO

2Q000OOOOOO
2QOOOOOOOOO
:310]61616]0]6]6]010]0,
#»QOEOOOOOO
xQOOOOOOOOO

3. A B C DWW A B C D

VKR Classes, C 339-340 Indra Vihar, Kota.

Mob. No. 9829036305

#HO#



JEE Advanced

Test Paper 09 Batch - R Date 25/01/15

(_ ANSWER WITH SOLUTION )

ANSWER KEY

Q. 1 2 3 4 5 6 7 8 9 10 11 12
A B C B C A B D B C B C A
Q.| 13 14 15 16 17 18 19 20 21 22 23 24
A C B A B AC All ABD BC AC ABC AD All
Q.| 25 26 27 28 29 30 31 32 33 34 35 36
A. | AB BC 2 2 3 2 8 4 1 3 2 2
Q. 37. 38.
A (A)=(S),B=(S), (C)-(P), (D) - (Q) (A)—(Q),B-(Q), (C)=(P), (D) - (R)
Q. 39. 40.
A (A)=(Q), B-(S), (C)-(Q), (D) - (P) (A)=(P), B—=(P), (C)-(S), (D) - (R)
SOLUTION
4 -2
= _111_
2 py= (307
vector normal to the plane 2,-1,1)
T A |
n=dxb =0 -2 —3['=0i(-2~12)- j(0+3)+k(0+2)
1 -4 1
R A \/ & -
equation of the lineis T = §I + J—gk + A (141 8] - 2k) Ans.]
5. (X - X1)2 + (y - y1)2 = I’2
x-axis intercept=2a = 2\/x12 (X2 +yi-r? =2a
2y 2=a?
s y,2=r>—a?
Passes through (0, b)
X2+Mb-y)=rr = X2 +b?2-2by, +y,2-r2=0 = x,2+b?>-2by, —a?=0
Locus of (x,, y;) willbe x2 —2by + b?=a?]
6. B=A2 =22 = (a2 = (A
_ (Aznl)_l _ (AZ'anj_l _ ((Az)znz j_ _ ((A_l)_l _ A2(n—2)
SO B=C = A, B, C are answers |
7. (f + ]) X (] + R) =i - j+ k = unitvector perpendicular as to the plane of

i+]andj+k s L (f ~J+ R) similarly other two unit vectors are

NE
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11-12.

13.

1
1 /~ 4 1 A A A A —11 1 - 4

ﬁ(l+j—k) and—3(—|+1+k) :VZ[nlnan]:3\/§_1 L1 :3\@
Alternatively: Leta =i+] ;b=j+k &e=k+i.

11 of

L Y 2

vahxb,bxé,éxﬂz[abq =lo 1 1] =[1®-10-D] =4

1 0 1

4
|axb|[bxe|[cxal

Now ‘ax B‘ = \/52 52_(5.5)2 :‘V4_ = \/§ etc VactuaI: i ]

Hence actual volume with unit vectors =

343
n/2 1
L= Lim n J‘(l—«”/sin x)dx; put n= -
oo o t
20, e t ™2/, _tin(sinx)
= Lim 1=(sinx). dx; L= Lim I 1e—_-|n(sin X) |dx
t>0" t t>0 o tIn(sin x)
1- etln(sin X) /2 n
le - . . ==1: . = — i = —
but &I tIn(sin x) 1; L J(;In(smx)dx > In2 Ans.]

Point Pis (1, 2)
Tangentis 2y =2(x + 1)
ie. y =X+ 12 (1)
hence image of 4/% = 4xin(2) canbe written as
(x+1)?=4(y=1) = " .(C)
Find the image of (t2, 2t) in‘the tangent line and then eliminate t toiget the image

22 32 : aa g
Area:J‘ y__(y_]_) dy: y__y_+y 1 -
oL 4 122 7 o )
-1,0
PP A o OQ&ii/
T 12 -3 = A ]

y = e’ passes through (1, 1)
1=e3*P = a+b=0

also dx

¥’ o px=_2

= ed*b.2p(1)=-2
= b=-landa=1
= (@, b)=(1,-1)
Ci:(x-6)° +(y+1? =(¥3)* |C,&C,
hence

C,:(x-6)% +(y —11)? = (3+/3)? |are separated

AB2=/¢2=(d2 - (r, + r2)2 =169 — (4J§)2 =121
AB =11 Ans.
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14.

17.

18.

19.

f(x +h) —f(x)

again f(x) = Lim . f(1)=1
f(x){f(x +h) —1} f(1+ hj—l
~ f(x) ) Lim X _ @) _ 2f(x) o
= h = h X w (asf(1)=1*(1) butf(1) =0
X
= f(1)=1)
) _2
f(x) x
MmExx))=2¢Inx+C
x=1,f(1)=1=C=0
f(x) = x?
1= | foodenxy= [ x2dunx = [ XdX=X7 =2 —2e Ans.
b -1 1/e 1/e
nl2 :
I = I f(sin ) cos 6 do
nl2
I = I f(cos 0) sin 6 do
nl2 /2
. . T
21 = I (f(sin ©) cos 6 + f(Ces 0) sin 6) dO < .[ 1do= 5

(A), (B) (C) and (D) are correct

1 if %eQ
(B) f(x)=[_1 if xeq hen [f()[=1vx ]

\ f(x)=tan 'x
(A) /
,/>< g2

(B) f(0)=1
g'(0)=0
1
(C) \ =7
_ixa%@;%
! o) = 2
T
91 = 5 =f(1)
1
g'(1) = 5

f & g touch each other.
(D) If we pull down the graph of g(x) in (C) slightly down, there will be two solutions.
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20.  f(x) =x3—x%+100x + 2002
f'(xX)=3x2-2x+100>0 V xeR
f (x) is increasing (strictly)

(20%0) > (200
12000 > 2001

Also f(x—-1)>f(x—-2) asx—1>x—-2for V x]
21. ax(bxc)+(@.b)b =(4—-2x=-siny) b+ (x? - 1)¢
= (@.C)b-(a.b)+ (@.bb =@-2x—-siny) b + (x* - 1)C

Now (Cc.c)a=c
(3.C)(€.¢)=(c.Q)
a.c=1
1=4-2x—siny+x -1

siny=x2—2x+2=(x—1)2+1
But siny <1, thereforex=1,siny=1

=
=
= 1+a.b=4-2x-siny,x’>-1=-(a.b)
=
=

U

T
y=(4n+1)5,nel

22. LetZ=a+ib,b#0whereIm zZ=b

Z5=(a+ ib)® = a® + 5C, a%bi + 5C, & b2 + 5C, a2b? i¥ + 5C ab%i* + i%b®

Im Z° = 5a%b — 10a2b3 +Pb>
_ImZ” 5[3)4 10[3j2 +1
Y imbz C\e b

2
Let [%J =X (say),x e R*

y=5x?—10x+1=5[x?>-2x] + 1 =5[(x =1)’] - 4
Hence vy, ,,=—4Ans.]

dy (Y= £y (x=y)* +4xy

dx 2y

25.

dy
= dx_l or =—

27.2
y+tx=2at +at?
= 2at,+att? = 2at +at?
= 2t +tt2 =2t +t?

N
+
N =
I
|
=
U
_
I
|
KT

8 . 16 —
= _t_]_+t_ —2t+t13

= t4+212-8=0
= (t2+4)(t2-2)=0
= t2=2
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28. 2

Since the x-axis and y-axis are two perpendicular tangents to the parabola and both meet at the origin,
the directrix passes through the origin.

0
\< F(h, k)
N

y =mx
Lety = mx be the directrix and (h, k) be the focus. FA=AM

m
= V(=17 +Kk? = Jomz|l O\ s 1)
and FB = BN

m
= h?+(k-1f = /eeci I )

From equations (1)@ndy(2), we get
(h—1)2#h2+k®+(kk-1)2=1
= 2x? —2x+2y2=2y + 1=0"_ \is'the required locus. ]

29. Ans. 3
acosx+bsinx if 0<x<= 1 J3
f(x)=[ - 2 [Ahs.a=- ——;b=—- " ]
acosx—bsinx if 2 <x<0 V43 Jr++/3
for —m/2<x<0
f'(x)=—asin x—Db cos x (1)
and f"(x)=—acosx+bsinx ...(2)

since f (x) has a minima at x = — n/3
hence f'(-n/3)=0 and f"(-=n/3)>0

b
now f‘(—n/3)z+a-§—5 =0=43a-b=0
a 1
and f" (—n/3)=—5 - b-@ = —E[a+ bv/3]=-2a>0
hence a<0Oandb<0
TC/2 0 /2
now | = I(f(x))zdx - jfz(x)dx+ jfz(x)dx
-2 —n/2 0
0 /2
= j(azcoszx—Zabsinxcosx+b25in2x)dx + J'(azcoszx+2absinxcosx+b25in2x)dx
-m/2 0
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2 an

hence |= — + — +2ab =2
2 2

2(\3+m)a% =2 = a=——F—=| and | b=—"F—=

Ans. ]

31. 8

X V2 o .
Put 4 cosE -5- > =y and form a quadraticiny . Solveitfory .

Ans.: Xx=4nmn, nel

32. Ans 4
1 -1 0
0 1 -1

[XI [yl [z]+1
solving = [x] +[y] +[z] + 1

taking maximum value we get 4

note that [x] is always an integer. ] [Ans. 1]

33. Equation of normal is \X
1 (xy
Y-y=—(X-
y=—"1X=x)
X+mY—-(x+my)=0 4. (1) y
Perpendicular distance from (0, 0) to equation (1) is _ > x
X+my v
emz| T 1Y
2_ 2
= (x+myPl=y2(1+md) = x’+2mxy=y> = m= =>12xy
2Xy d
dy dt

2 — =2 _ T8

Put vy =t = 2y ax . dx
Equation (2) becomes
Xax — 7 7 ax x>
1
—|—=dx
LF.= e 5 _ex 1
X

Now general solution is given by

1 1
tt - |=—x+C = y2| | ==-x+C
X X

As (1, 1) satisfy it,soC =2

= y? = —x? + 2X = X2 +y?2—-2x=0
_ krn

Hence required area = E3

k=1 Ans. ]
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