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MUSING

Man‘ns Musing was started in January 2003 issue of Mathematics Today with the suggestion of Shri Mahabir Singh. The aim of Maths Musing
is to augment the chances of bright students seeking aamission into IITs with additional study material,

During the last 10 years there have been several changes in JEE pattern. To suit these changes Maths Musing also adopted the new pattern
by changing the style of problems. Some of the Maths Musing problems have been adapted in JEE benefitting thousand of our readers. It is
heartening that we receive solutions of Maths Musing problems from all over India.

Maths Musing has been receiving tremendous response from candidates preparing for JEE and teachers coaching them. We do hope that students
will continue to use Maths Musing to boost up their ranks in JEE Main and Advanced.

Prof, Dr. Gundala, Former Dean of Science and Humanities, Anna University, Chennai
?ROBLEpy
Set 135
T T | 7 ' latus rectum i
2 : 2u? 2 2u? 2
1. Inatriangle ABC, iftan A :tanB:tanC=2:3:4, | (a) —sin“a (b) ——cos*a
ther L ‘f "
R () LsinZa (d) Lcos’a
@ N6y 186 %6\/_ 13J’ 2g 2
35 35 8. Itsfocusis
2. Let{x}=x—[x]. If {a!} = [“,2} and 2<at< 3, then 5 3
12_14447'= (a) —stcx,—coa,ZDt (b) 2 sin20, = cos2u
28 28 2%

(@) 279  (b) 299 (¢) 231 (d) 233

3. Let 1 be the number of permutations of the letters
of the word ALLAHABAD such that no two A's are
adjacent. The sum of the digits of 1 is

(@ 9 (b) 11 (© 13  (d)7

4. In triangle ABC, the vertices A, B, C are given by
the complex numbers 9i, 12, 0 respectively. Equilateral
triangles BCD and ACE are formed externally. If z; and
z; are the centroids of the two equilateral triangles,
then Iz -z |%isp+q./3, wherep +q=

(a) 98 (b) 100 () 111 (d) 121
2 2

5. A tangent to I 4L 1 meets the ellipse
a? b?

2 2
7+—=a+b at the points P and Q. The angle
between the tangents at P and Q is

L ke n b
(a) 5 (b) 5 (@) 3 (d) 5

6. In triangle ABC, hy, hy, h; are the lengths of
altitudes from A, B, C, which are natural numbers
forming an increasing H.P. If h; =24, thena:b:c=

(@) 4:3:2 (b) 6:5:4

(c)8:7:6 (d) 10:9:6

The parametric equations of a parabola are

X =1 €0s O:t, iy = u sin ot 7Egt2, tisa parameter.

2 2 2
(c) —sm a,—cu'; o | (d) B cos2a, L sin?o
28 28 28

INTEGER MATCH

9. Astraight line with negative slope passes through
the point (1, 2) and cuts x-axis at A and y-axis at B. Ois
the origin. The minimum value of the semi perimeter

of triangle OAB is
MATCHING LIST

10. Match the following.

[ List-1 [ List-11
P. | The least length of a normal chord 1. 2
of xy =2 is
Q tan —tan = tan £ tan & is 2|8
] 5 5 5

| R. When 23% is divided by 53, the sum 3. 4
of the digits of the remainder is

S. =
% z y j(l) =1, then (y(0))? is
P Q R S
(a) 1 2 3 4
(b) 4 3 2 1
(¢) 4 3 1 2
(dy 3 4 2 1

See Solution set of Maths Musing 134 on page no. 19

Prof. Ramanaiah is the author of MTG JEE(Main & Advanced) Mathematics series
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SECTION-I

Single Correct Answer Type

From a common point on the lines,

xy = 3y — 4x +12 = 0 mutually perpendicular lines
Ly and L, are drawn such that they intercept
triangles of equal area with coordinate axes. If 6;
and 0 are inclination of Ly and L, with coordinate
axes, then 10, + 0,1 is equal to

(a) tan’! [%] (b) tan’! (2—;)

o wlt) o wf)

Statement-1 : Number of common tangents of
x2+12 20 -4y -95=0and x>+ 2 — 6x -8y + 16 =0
is zero,

Statement-2 : If C,C, < |1y — |, then there will be

no common tangent (where Cy, C; are the centres

and ry, rp are radii of circles).

(a) BothStatement-1and Statement-2 aretrue, Statement-2
is a correct explanation for Statement-1.

(b) Both Statement-1 and Statement-2 are true,
but Statement-2 is not a correct explanation for
Statement-1.

(c) Statement-1is true and Statement-2 is false.

(d) Statement-1 is false and Statement-2 is true.

Leta = cos o+ cos B — cos (o + B) and
b:4sing$ingcusa+ﬁ
2 2 2

(a) 0 ®) 1
() -1 (d) none of these

- Then value of a — bis

Let f(x) be a polynomial function of second degree.
Iff(1)=f(-1) and a, b, ¢, are in A.P,, then f*(a), f'(b)
and f*(c) are in

(a) AR (b) G.P.

(¢ HP (d) AGP

The area of the region bounded by the curves
y=2%y=2x-x*and x=2,is

MATHEMATICS TODAY | MARCH 14

3 . 3 4 .

— _sq. t ——=sq. t
@ gz SFunE  (B) T7-g e uni
() 3 _log2 (d) none of these

2 9
The ratio in which the line segment joining the
points (4, =6) and (3, 1) is divided by the parabola
y?=daxis
@ —201;]\1‘155 1 ) =2 ilv‘] 155 4

(@) —20+2155:11  (d) —20+4155:11

If the variance of 1, 2,3,4,5, ..., 10is ?g, then the
standard deviation of 3, 6,9, 12, ...., 30 is
@ 27 ® 253
4 2
3 99
<) =99 d) | [=
© Vo9 () \E
The value of
_y
lim 2n o n+1 __n ‘n( 1) is
ase|0p2 1 2n-1 1-2n 241
(@ 1 (b) -1
(€ 0 (d) none of these
ab ¢ q -b y
If A=|x y z|andB=|-p a -x| then
pqr ro—c z
(a) 1AlI=1BI (b) |AlI=-IBI
(€ 1AlI=21BI (d) none of these

. Ify(x-y)?=x, then J‘% dx is equal to
x-3y

(a

Joslr-97+1 ®) Lioglix-y2 -1

© Jloglx-y+1l @ Hlogl(? ~y)-1)
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11.

12

14.

16.

17.

If the difference of two unit vectors is again a unit
vector, then the angle between them is

(a) 30° (b) 40°

() 60° (d) 90°

fis a function defined on the interval [-1, 1] such

that f(sin2x) = sin x + cos x.

Statement-1:If X€ [—g,g], then f(tan?x) = sec x.

Statement-2: f(¥)=y1+x,Vxe[-1,1].

(a) Both Statement-1 and Statement-2 are true,
Statement-2 is a correct explanation for
Statement-1.

(b) Both Statement-1 and Statement-2 are true,
but Statement-2 is not a correct explanation
for Statement-1.

(c) Statement-1is true and Statement-2 is false.

(d) Statement-1 is false and Statement-2 is true.

Image point of (5, 4, 6) in the plane x +y +2z-15=0

is

@ (2,2 ®) 232

© 22,3 () (-5-4,-6)

Let P be a variable point. From P, PQ and PR are

tangents drawn to the parabolay? = 4x. If ZQPR is

always 45°, then locus of P is

(@) ¥®»-y?+6x+1=0 (b) K®+y?+6x+1=0

(©) 2*-y*—6x+1=0 (d) none of these

. The number of values of x where the fuction

F(x)=2(cos3x +cosy/3x) attains its maximum, is
@) 1 ® 2

(© 0 (d) infinite

If two adjacent sides of a cyclic quadrilateral are
2 and 5 and the angle between them is 60°. If the
third side is 3, then the remaining fourth side is

(a) 2 (®) 3

(0 4 d) 5

If 1+1+L+L:0 andb#a+c, thena, b, ¢
a ¢ a-b c-b

arein

(a) AP (b) GP.

(c) H.P (d) none of these

. In a series of 2n observations, half of them equal

a and remaining half equal —a. If the standard
deviation of the observations is 2, then lal equals

@ 1 ) V2
n

© 2 @ 2

n
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19.

20.

21.

22,

23.

24,

The maximum number of points into which
4 circles and 4 straight lines intersect is

(a) 26 (b) 50

(© 56 (d) 72

Five coins whose faces are marked 2, 3 are tossed.
The chance of obtaining a total of 12 is

1

@ 3 b 7
3 5

© 16 @ %

Statement-1 : A point on the straight line
2x+3y-4z=>5and 3x -2y +4z=7 can be determined
by taking x =k and then solving the two equations
for y and z, where k is any real number.
Statement-2 : If ¢ # k¢, then the straight line
ax+ by +cz+d=0, kax +kby + ¢’z +d" =0, does
not intersect the plane z = o, where ¢ is any real
number.

(a) Both Statement-1 and Statement-2 are true,
Statement-2 is a correct explanation for
Statement-1.

(b) Both Statement-1 and Statement-2 are true,
but Statement-2 is not a correct explanation
for Statement-1.

(¢) Statement-1 is true and Statement-2 is false.

(d) Statement-1 is false and Statement-2 is true.

If cos™ (E )-v- cos! (5] =q and
a b

2 2
P_z +kcosoc+q—2: sin® @, then the value of k is
@ b

2rq A
@ ® o

2pq

2] d)y -—*

(©) 2pq @ -

If the coefficients of 5%, 61 and 7t terms in the
expansion of (1+x)" be in A.P, then the value of n
is

(a) 7only (b) 14 only
(c) 7orl4 (d) none of these
The sum of the first # terms of the series
2
1242224324242+ is "D yipen s
even. When n is odd, the sum is
3t +1) i+ 1)
(a) 2 (b) 2
2
© n(n+])2 (d) (”(”*1))
4 2
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25. For any vector 7, the value of
ix G x})+}x(?x})+f<x(?xl'() is
@ 0 (b) 27
(c) =27 (d) none of these

26. The value of ‘a’, for which one root of the quadratic
equation (a2 - 5a +3)x? + (3a—1)x + 2= 0 is twice as
large as the other, is

1 2
a) —= El
@ -3 ® 3
2 1
_2 q) 1
(©) 3 (d) 3
27. 1f 8,=22"+1, then for n > 1, last digit of ay is
(@) 3 ®) 3
© 7 (d) 8
28. The equation of the tangent to the curve
3at 3at? . .
x= , ¥ =—— atthe point{=21is
1+ L 1442 B

(a) 4x+3y+a=0 (b) 3x+4y-a=0
(c) 4x+3y-12a=0 (d) none of these
29. Aparabolais drawn with focus at (3, 4) and vertex
at the focus of the parabola 2 - 12x - 4y + 4 = 0.
The equation of the parabola is
(a) 22-6x-8y+25=0 (b) y>-Br-6y+25=0
(€) ¥2—6x+8y—25=0 (d) +*+6x—8y—25=0
30. For any two complex numbers zj, z; and any two
real numbers 4, b, the value of laz) - bz, |2+ | bz +azs 2
is equal to
@) (@+b)(1z)12+ 1z31?)
(b) (a2+b2) (12112 + 12,12)
(©) (@+b%)(Iz;] + 121y
(d) none of these

SOLUTIONS

1. (b): Common point is (3, 4).
Let Ly and Ly be
y—4=m(x-3)and y—4:—%(x—3)

Now, A;=A;

2 2
1¢m+3? @-3m?® 1 o0 e o o
2 m m 2

my iy = —g, iy = -1
= 10,+60,|= tan™! (27—4)

2. (@):Cy(1,2), =10
C(3,4), =3

CiC =22 <ln-nl=7
The Statements are true.

10 MATHEMATICS TODAY | MARCH 14

3. (b):a=2cos

ULJrﬁcc’sa—75—2(0520[—+ﬁ+1
2 2 2

:ZcosaJrB[cosL_chosL"ﬁ]Jrl
2 2 2

o+
2

=2cos .Zsingsing+1:b+l
2 2

= a-b=1
4. (a): Letflx)=ax?+bx+c
Then, f(1)=a+b+c
andf(-1)=a-b+c
Since, f(1) = f(-1)
= a+b+c=a-b+c
= 2b=0
= b=0
ie, flx)=ax’+c
) =2ax
@) =202, f'(b) = 2ab, f(c) = 2ac
Now, 2f(h) = f(a) +£(¢)
If  2:2ab=2q%+ 2ac
If 2b=a+c
Ifa, b, c are in AP, which is given.

fAa), f(b), f'(c) are in AP,

w

Required area

2
= _[[2*’ —(2x - x)jdx
0

2
- J(z* —2x + 1)y
0

2

x 3
=[27_xz+x,]
log2 3]
4 8 1

= log2 Y log2

3 4 .
= — = $q.unit
log2 3



6.

then, (3k+4 k-6

or

=

(c) : Let required ratiobek: 1
el kol }15 lying on 3% = 4x

(k= 6)2=4(3k + 4)(k + 1)
1142 +40k-20=0

k=—40t41600+4><220

22
ko 2202620 _ 2022155
11 iy
Required ratio =-20£2y/155: 11
(b): Given, Gm = ?3 Zf
S :@
333

SD of required series =30, =~———

8.

(©): ,!T:e

=ty g by
®): 1Bl==|p -a x|=|p a x
r - z r c z
poa x| |lap xl|abc
=-la b y=b g y=|p a ¥
rocozfferozf |x y oz
a c
z| = |Bl=—-I1Al
P r

il

]
|
=
= < =

(c) : We have, y(x - y)? =

d{y(x - y)?) =dx [taking differential of both sides]

(= )Py + 2y(x - y)(dx — dy) = dx

2n n+1 n_ n(-1)"
S 0=
2% -1 -1 1-2n 241

(= y)dy = (x = y)Pdx + 2y(x — y)(dx - dy)

=[1-(r-yyldx
)] dx

[ = y)? = 2y(x — )y —dx) = [1 - (x —
(= p)x =3y) (dx —dy) = [(x - y)* - 1] dx

}

=

=

N Iz(x Vd(x—y)
x-3y T2 (x-u)*-1

1 == . -
= Ix_aydx-zlugl(x y) 1}

11. (c): Let —b=¢ where @, b, ¢ are all unit vectors.
(@-b)* =1l +1bP-21d1-1b1cosp =l P

= 1+1-2(1)(1)cosh=1= cosB= L
= 0=60° 2
12. (a): (f(sin2x))? = sin?x + cosx + 2sinx cos x

=1 +sin2x

= f(x)=+v1+x,Vxe[-11]
= If xe[—— —:I then
4

f(lan2 x)=v1 +tan?x = secx

13. (a): Let Q be the image of the point P(5, 4, 6) in the
given plane, then PQ is normal to the plane. The dire-
ction ratios of PQ are 1, 1, 2. Since, PQ passes through
(5, 4, 6) and has direction ratios (1, 1, 2). Therefore,
equation of PQ is
¥-5_y=4_z-6
11 2

xX=r+5y=r+4,z=2r+6
So, coordinates of Q be (r +5, r + 4, 2r +6)
Let R be the mid point of PQ then coordinates of R are
(r+5+5'r+4+4/2r+6+6)ivgv(L10,ﬂ'2r+12]

2 2 2 2 2

Since, R lies on the plane.

ot +ﬂ+2[72”12 J— 15=0

2 2 2

=r (say)

= r+10+r+8+4r+24-30=0

= 6r+12=0=r=-2

So, coordinates of Q are (3, 2, 2).

14. (a): Let coordinates of the point P be (h, k).

The equation of the tangents to % = 4x is

58, = T2 = (k2 - dh)(y? - 4x) = (ky — 2x - 2})2

= 432 — dkxy + 4hy? + 4K - 2h)x — dkhy + 4h2 =0 ...()
Angle between the tangents is 45°

2y 4k —16h

4 +1)

tan45° =

MATHEMATICS TODAY | MARCH 14 11



Required locus is (x + 1) =3* - 4x
= 2-P4bx +1=0
15. (a): We have,
f(x)=2(cos3x+cos \/gx)

= 44:05(# )x cus(#]x <4

and it is equal to 4 when both cos

% x and

cns[ﬁ )x are equal to 1 for a value of x.
2

This is possible only when x =0
16. (a): In AABD,
2% +5% - BD?
203)(5)
= BD?=19
Now, in ABCD
cos120°= M
2(3)(CD)
= CD*+3CD-10=0
= CD=-52
= CD=2 I

17. (c): We have 1,1, 1,1 9
a ¢

a-b c-b
1,1 1,1
N a+c—h_ l:a—ﬁ+C]
c-b+a__(c+a-b)
a(c—b) (a-b)e

€os60° =

CD#-5)

I e
a(c—b)  (a-b) (-bza+d)
= ac-bc=—ac+ab
= Zc=ba+e)= p= 20
atc
a, b, carein H.P.

18. (¢): In the 2n observations, half of them equal to
a and remaining half equal to - . Then, the mean of
total 21 observations is equal to zero.

12 MATHEMATICS TODAY | MARCH 14

= a’=4
= lal=2
19. (b): Maximum points of intersection of 4 lines
=40, x1=6
Maximum points of intersection of 4 circles
=4 x2=12
Maximum point of intersection of 4 lines and 4 circles
=4x8=32
(. Aline can cut 4 circles at atmost 8 points)
Total no. of points of intersection =6 + 12 + 32 =50

20. (d): The probability of getting a number either 2 or

1
3in one toss is 2
Condition for getting the sum 12 in five tossed is

(2,2,2,3,3).

32
Required probability = 5C3 (%] (%)

_5x4(1]5
2x1\2
1 5
=10 —=—
25 16
21. (b): Statement 1
3y-4z=5-2k
—2y+dz=7-3k
x=k, y=12-5k z=31%413k is a point on the line

for all real values of k.
Statement 1 is true.
Statement 2 direction ratio of the straight line are
< bc” — kbe, kac —ac”, 0 > direction ratios of normal to be
plane<0,0,1>
Now, 0 = (be” — kbc) + 0 x (kac —ac’) +1 % 0=0

The straight line is parallel to the plane.
Statement 2 is true but does not explain statement 1.

: 45&-[,£,/,£ -
22, (d): cos [a 3 [l a2] ['l W o

at B2 a?
22 2 2 22
= ﬂ+cosza—ﬂmsu:17ifi P
ab? ab at b a
2
= P——ﬂcoscwq—:l—cosza:sinza
2 ab B2
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v 7
But £ 4 kcoso+ 1= =sin’ o
a® »?
P
ab

23. (c) : Coefficients of T%="C,, T8 ="Csand T ="Cg

According to the given condition,
2"C5 ="C4+"Cq

[

> n! - nt__,_n
(n=5)I5!| " | (1-4)14!  (1-6)!6!

6 5.6
~ {z55]Fes]
12 30+n*—9n+20
(n-5) (n-4)(n-5)
= n*-21n+98=0
= m-7)(n-14)=0
= n=7orl4
24. (b): Let n be even.

n(n+1)°
2
+n.on+ (n+1)7

Sy =12+222+432+24%+ .. +n.nt=

S =12+2.22+3242 .42+ ...

(1) ) (+D)*(n+2)
) - 2

+(n+1)
Hence n +1is odd.
Replacing 11 +1 by n, we get
(n-1+12n—-1+2) _n(n+1)
n = 2 = 2
25. (b): Let F_x§+y}’+z12 Then,

1x[rxt)+;><(r ><;)+k><(r><k)
[0 = PN+ G P = )+ Gk ROF - (ke Pk

=F7xr+r7yf+rfzk

=3P —(xityj k) =3F-F=2F

26. (b): Let the roots be ¢ and 2a.

o+2e= 23“_1 and o20=— L
a-=5a+3 a-=5a+3
__ 1-3a
3(a2—5a+3)
and alz%
a“—5a+3

-3 Y 1
3(a*-5a+3)) % —5a+3
= 1+9a%—6a=9%a>-5a+3)
= 3%=26=a0=2/3.
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27. () For n=2,a,=2" +1=16+1=17

&
Assume that, 7, = 22 41=10m+7, wherek>1and m
is some positive integer.

Now, a,,, =22 1222 2 41
=(10m+6)2+1
=10(10m2+12m+3)+7

Hence, last digitof a,is 7, v n>1.

28. (c): We have,

dx _ 3a(l+1%)-3at-2t

3a(1-#%) dy  éat
= = and —=
dt (1412

(1+#2)? dt - (1+42)?

dy _dy/dt _ 6at 2t

dr dx/dt 3a(1-1%) 1-1*

[dy} . 4
deln 3

Also, when t =2, then x=

6a 12a
Toy=rt

Hence, the equation of the tangent is

7@?3( 6u]=>4x+’!y 12a=0
5 3

29. @:yP-12x -4y +4=0 i
= (y-27=12x

Its vertexis (0, 2) and a =3,

its focus is (3, 2).

Hence, for the required

parabola; focus is (3, 4), X X
vertex is (3, 2) and a =2

Hence, the equation of

the parabola is

(-3 =4y -2) v
orx?-6x-8y+25=0

30. (b): laz, - bz, 1= (az) - bz, )(az, - bz,)
=(az, —bz,)(aZ, - bZ,)

N 1122121 —abzzy —abzzy + bzzzf2

=a? ‘Z1 —ab(zlzz+zlz2)+b \zz
=q? Iz ? —ab.ZRc(zﬁz)HJ |z, 2
Similarly,
Ibzy +az, P=blz P +ab .2 Re (z,5,)+a% |z,
lazy = bzy |2+ |bzy +azy |2
=a?lz) 12+ 121z 1 2+ b2z 12+ a2 1212
=@+ (12112 + 1212
[ 1]



1 v [} :
voe nkennes
1. If f(v)= [t(f 3)?° (f-5) (t-7y (' - Ddt  has

C‘hnlla‘iwing Proolems

maxima alx a, then [ (11;!10 5xt -Ddx=

(a) 2014 (b) 2015 (c) 2016 (d) 2017

If  f(K)="Pand f, (n+1): f,(m)=5:12,
then n =

(@) 4 (b) 5 (9 6 (d 7
Letfix)=(x+ 12+ K(K+1+2x)+6=0. If both roots
of f(x) = 0 be negative, then least prime value of Kis
(a) 5 () 7 (© 11 () 13

If f{(x) = cot x, then find the number of solutions of

FE 1+ @ =] f@)] in 0, 21)

@ 0 ® 1

(€ 2 (d) more than 2
If y = fx) be a real function so that

3 f(
f(0y=2=f"(0), then the graph will be a

(a) straight line passing through origin
(b) parabola passing through (1, 1)

(¢) straight line passing through (0, 2)

(d) none of these

cos(x+a) sin(x+a) sin(b-c)

If f(x)=|cos(x+b) sin(x+b) sin(c—a)
sin(x +¢) sin(a=b)

IV )+ f() Y %,y eRand

such

cos(x +c)
106

that f(2014)= 19, then X f(r) is
r=1

(a) >2014
(c) =2014
If f(x) is an identity function, then
- {f(r)f(x+1)+1} Ll
x—e | f(x) flx+4)+2

(b) <2014
(d) none of these

12,

CIE f(x)= !'

RIS

(@) ¢ (b) e

(© -9 (d) none of these

If f(x)=1+ E thcnf (1):f(0)=K3+2K2-2, then
K=

@ 1 b) 4 (9 12 (d) 16

Iff:[-5, 4] — R then domain of f([12x1]) is (where
[-] denotes greatest integer function)

@ {i,ﬁ] ®) (75,5]
22

2°2
(d) none of these

11
@ (-3

. If f: R — R defined as f(x) = x° + 2x + 3 and g(x) be

its inverse, then g"(3) =
() 3 () 0
(© 6 (d) does not exist

I f(f] = f(x) - f(y) ¥x, ye R~ {0} and
y

1 u f(‘.l +1) =1+ f(l)then f “(x) =
(a) -f'(x) (b) f1(x)
© fx) (d) none of these

If f(x) = agx" + a;x" ~1 + ... + a, and roots of

flx)=0 are all real, then

o) ff7<(f)

(d) none of these

@ f7>
© f=¢"
T hen domain
f(f) djf() V3, then doma

1
b) | -, =
()( ,ZJ

(d) none of these

of f(x) is
(@) (1)

o[t

By : Anil Kr. Gupta (AKG Classes), ASANSOL, Kolkata (W.B). Mob.: 09832230099

MATHEMATICS TODAY | Magct 14 15



14.

Tt fx)=

integer function)

(a) continuous atx=0

(b) discontinuous atx =0 because
not exist

(c) discontinuous at x =
does not exist

(d) zero when x tends to 0

IE] ; Gl thenf(x)is (where [-]is greatest

Lt f(x) does
=07

Lt f(x)
x—0"

0 because

MORE THAN ONE OPTION CORRECT

15.

=
o

19.

20.

S

L TEf(x) = 1x+3l

If any function f(x, y) be defined in such a way

that for every non-negative integer x and y we

have flx+1, y+ 1) =fix, lx + 1, ) fAx + 1, 0) =fix, 1)

and f(0, x) =1 +x, then

(@) f(1,0)+£2,0)=£3,0)

(b) f(1,1), fi2, 1) and f(2, 2) are in A.P.

(©) fi0,1), f0, 2), f(L 3), A1, 5) all are prime
numbers

(d) 1) +f2.2)=f1,3) +f2, 1)

. If f(x) = x[x], then

@ Lt f= Lt flo
x>0 x—0"
(b) waf(x):f(ﬂ)
@ It f@=0)
Lt )= Lt = f(0
@ Lt f0= 1t f@=f0)

—2lx+21 + lx 11 but fix) = m?+3m
has no solution them m €

(a) (== —4) (b) (-2,-1)

© (1,%) (d -1, 1)

. T f(x) =(@®+a+1)x>+bx+cand fill =)~ f(1+1) =

v t € R then

@ f1-3)<f(3)< f+V3)< fia)
) f(3)< fF1-V3) < F2+3) < fl8)
@ f@+V3)> F(4) > f(N3)> F1-3)
@) f(4)> F2+3)> f(1-43)> f(/3)

2 .

If f(x)= Lok 33 - 2x + 318K and f(x) is
K2+K+2

monotonically decreasing on R then K €

(@) (-1,1) (b)y (-1,4)

@ 0,4 (d) -1,10)

10
It f(x)= E (71)'“'11"71 but f(x) can also be
r=1

9
expressed as 2 a,(x+1), then
r=0
(a) a;=45
(c) a=240

(b) ay=—45
(d) a4, =210
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SOLUTIONS

1. @:fx)=xx-3)(x-57%(x-7) (- 1)
Scheme for sign of f'(x) is as follows

= = + = +

o 3 5 7
f(x) changes sign from +ve to-ve atx=5
f(x) has maximaatx=5 = a=5
a-3

[ —sxt - nar=at - 2% - o)

0 =2048-32-2=2014

2. (d): v )= TP and f,_;(n+1): f(m)=5:12
2“”1)_1?“,1:Z"_'LP":5112
2n+1 n-1 5 (u+1)2n 5

. =2, AARTOAR _9
n+2 2n-1 12 (n+2)(n+1n 12
= 5(n®+3n+2)=48n+24 = 510 -33n-14=0

= n:7,—2 But,n:—z
5 5

n=7

3. (b): Equation can be written as
242K+ 1)+ K2+ K+7=0

Both roots are negative

= -2(K+1)<0 = K>-1 (1)
D=0 = 4K+12-4(K2+K+7)20= K26 ..(2)
Also, K2+K+7>0 [ product of roots will be +ve]

2
K+l +£>U, always true
2 4

From (1) & (2), K26
Least prime value of K=7

4. (c): We have, cotx + 1+ cot? x =l cotx|

= cotx+ |cosec x| = lcot x|

If x lies in 15 quadrant, cotx + cosec x = cot x

= cosec x =0 (absurd)

If x lies in 2nd quadrant, cot x + cosec x =— cot x
2cosx 1 1 2n

+——=0 = cosx=—- = x=

siny  sinx 2 3

If x lies in 3! quadrant, cot x - cosec x = cot x

= cosec x =0 (absurd)

If x lies in 4" quadrant, cot x — cosec x =— cot x

2cosx—-1=0 = x:s?"

2 solutions exist in [0, 2n]

N f(I)’ Lt f(:c+h) flx)

3x +3h 32."‘3(0
3 3
. f( )y e520)
h—=0 3h
s Lt F(3x)+ f(3h) = {f(3x)+ f(0)}
=0 3n

L SO -FO)
h—»ﬂ 3h f(O) G

On integrating, f(x)=2x+C



Puttingx=0 = f0)=0+C ..C=2 [~
= flx)=2x+2 = y=f(x)=2x+2

This is a straight line passing through (0, 2)
6. (©: = f(x)=0

- Onintegrating, we get f(x) = constant
However, f{(2014) =19 .. fix)=19 ¥V xe R

106
D FO) = D+ F2)+ fB) + o
"=1_19x106 = 2014

7. fa): v fx) =xis an identity function

L [y 8-
) fxra)+2

ft0)=2]

+ f(106)

) X
2 1 ol

= {2 [1” form]

e | X% +4x +2

2
Lt "2*7”1—1 (3x-1)
el x5 +4x+2
=e 2,
" (—3;;1)(3;—1) Lt (2—91 +1)
P Hr2 e +~1x+l=‘;9

2 .3 2014
8. (o): f(x)=1+x+x— P S
2 3 2014
A0 =1&f/(x)=1+x+x2+ ...+ = f/(1)=2014
) A0) = K3+ 2K2 -2 gives 2014 = K3 + 2K2 -2
= K2(K+2)=2016 is satisfied by K =12

9. (d): Wehave 5<[I2xl]<4 = -5<12x|<5b

= 0<I2xl<5 [V 121 =0]
5 5 5 ( 5 5]
= lxl<> = —Z<x<= = xe|-=, =
2 2 2 2°2
10. (b): - f(0)=3 - g(3)=0 Crg=f"
s fi =) = flgol=x = f1g0)-gn=1
1
(x)= ———— (1
§(x) f,‘g(x (1)
- o —f"1g()
§'x)= - flgl-g'ln) =
flx(x Flg@i? [z
[from (1)]
» 183} _ —f(0)
8"(3)=- = (2
g e &

C ) =32 425 (1) =6x = f(0)=2,f(0)=0
Hence, $"(3)=0
1. (@):x=y=1 = f1)=f1)-f1) = f1)=0 ..(1)

f[f]=fm —f(y)] )
y x+h
s

[from (2)]

fx+h) f(x)

s Ten,

gy

[1+
=Lt

k>0 h

! fasny

- +
1 F:,]
X =0 t x

x
=1+ ST =2 1 f)=0]
= xf'(¥)=1= xf"(x)f‘lf(x) 0
= xf"(x)=—f'(x
12. (b): Letot,(x—] 2,3, ..., n) be n real roots of f{x)=0
o) =l ) (€~ 0 e~ 1)
= log f{x) =loga + log(x — 0y) + log(x — o) + ....

ot log(y = o)

1 1

= oy

S R

Tf(x) 0+X .

1) f(0) - £ £12)
P
1

X -,

dt 1
N L (1
o | o " g O

[on differentiating w.r.t. x]

flx)= [using property]

jf()

= I F)dx= () - f(1+a) -

1+a

Also, j -\/— \/_- J‘f(;)dx
f a+1
:le'f(“l):f @) [ fA+a)=0]
From (1), 2f(x)f(x)=2 = {fix)?=2x+C
[on integrating]
Putting x =2 = (\E)z =22+C = C=-1
FP=2v-1= f()=%2x-1 [+ f(2)=+3]

f(l+a)=0

Domain of f(x) is [é,w

14 ©: LHL= Lt fy- Lt Lx*a
0" x=0- ]
oo O+ O-M] =m0
-0 [0-h] =0 [=h noo(=1)
RHL- Lt fr=- 1t [x*Y
x—0" ysot (%]
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[10+hI+(0+h)]

Thoso (04K
= Lt 127] , which does not exist.
h=0 [h]

- f(x) is discontinuous as R.H.L. does not exist.
Note : Hcrc,f((]) also does not exist.

15. (a,b,c, d): flx+1y+1)=fx, flx+1,y) (1)
Tt Ofin D @

and f(0, x)=1+x (3

o f(L0)=£0, 1) [ uslng (2)]
=1+1[using (3)] =

S fL0=f0,)=2 .. f(z, W=A11)  [using(2)]
= 0, f(1, 0)) [using (1)]
=1+£(1,0) [using (3)] =1+2=3

A]so,f((], 2)=1+2=3 [using (3)]
f20)=f01,1)=f0,2)=3

Agam f3,0)=f2,1) [using (2)]
=f(1, fi2, 0)) [using (1)] =£(1, 3) [as above]
=f(0, (1,2 [using (1)]
=1+f(1, 2) [using (3)]
=1+£0,£(1,1) [using (1)]
=1+1+f£(1,1) [using (3)]
=2+3[as above] =5

s f3,0)=f2,1)=f(1,3)=5

Further fi2, 2) = f(1, (2, 1)) = f(1, 5) [as above]
=f0, fil,4) [using (1)]
=1+£(1,4) [using (3)]
=1+f(0,f(1, 3) [using (1)]
=1+1+f(1,3) [using (3)]
=2+5 [as above]

=7 ~ fi22)=f1,5=7

Hence, all given options are correct.

Lt f(x)= Lt x[x]= Lt (0-h)[0—h]
x50 0 h—=0

1

16. (b, o):

= Lt (-h)(-1)= Lt h=0
h—=0 h—=0
Lt f(x)= Lt xx]= Lt (0+h)[0+}]= Lt h0)=0
x—0" x—0" h=0 h—0
And, f(0)=0
17. (a,b,0):
=(x+3)+2(x+2)-(x-1), x<=3
Here, f(x) = (X+3)+2(x+2)=(x-1), -3<x<-2
(x+3)-2(x+2)—(x-1), -2=sx<l
(x+3)-2(x+2)+(x-1), x21
2, x<-=3
2’c+8 3<x<-2
e, f(x)=
—2x, -2<x<1
-2, x=1

w fmax=4(atx=-2)and fpin=—2(atx=1)
o f(x) =m?+ 3m will have no solution if
m2+3m>4 or <-2

18 MATHEMATICS TODAY | march1a

ie if m2+3m—4>0 or m?>+3m+2<0

ie if m+4) (m—-1)>0 or (m+2)(m+1)<0
ie.if fm<-4 or m>1} or {-2<m<-1}

18. (b, d): - Coefficient of x2=a®+a+1

2
:(‘Hlj +§>0
2 4

. Graph of f{x) will be concave upward and a parabola.
f(1-£)=f(1+t) = f(x) is symmetric about x =1

1-B 13
From the figure, it is clear that

(3 < fA-By < f2+3) < f(4)

2403 4

2,
19. (b, ¢, d): Iff(r)—iﬂ(-’:\rz—2+0
K2+K+2
4K,
= (¥)=——3x" -2
£ 1<2+1<+2

Being the graph as monotonically decreasing,
fx<0

2
= K'-4K<0as —2 >0

= 0<K<4

9
fx)= E a,(x +1)"

20. (b,c): "
=ag+ay(x+ 1) +ap(x+ 12+ o+ ag(x+ 1)7

W X)) = ey Fap2(x+ 1) # e +ag 9+ 1)8
f(x) =2a, + baz(x + 1) +.....

. f{(-1)=arand f"(-1) = 2a,
10
Also, f(x)= 2 (—1)""11”1 L P

r=1

fx)=-1+2x - 3x%+
f7()=2 —6x+12¢%

me(l)f(—l)f—l—Z—S—

Sooap=—4

From (2), f"( 1) =2-6(-1) + 12 (-1)2 -
=2+6+12+
=12+23+34+ .. +89
71(1+1)+2(2+1)+3(3+1)+
78(8+1)(16+l)+8(8+1)

2

T2

e F BB 1)

6
=204 +36=240
am
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SOLUTION SET-134

— - 1 = 3
L (d: |a'\:|b|:|c'\ﬂ,a‘-bzi,\a’Xbl:%
i E*lfu[1+1):>a7
=3 3 =
el mesa? gt g 22 B
[el=1=1=3a +4ﬁ =p= 3 ,a_zﬁ

2. (d): P(HHH)+P(HHTT)+ P(HTTTT) + P(TTTTTT)
N R )
T3 (22t )28

3. (a): Integration by parts,

k3 m
5= 7cusxf(x)|3 +Icosx.f’(x)dx+Jf"(x)sinxdx
0 0

=fim) +£10) =2 +f(0)
o f0)=5-2=3

1
4. (¢):Let x+—=t¢
X
The given equation becomes,

=12-3-4=0
t=4,-1=t=4=x=2+3

t==1= x:cis{iz)

3
Sum of themoduli 2+2+1+1=6.
5. (b): LetCD=x, DA=y
ACP=19=22+ P+ xy

4\/_:%-2-5§+%xy-§:xy:6

P2+ =18,xy=6=x=2,y=3
Perimeter=2+5+2+3=12

6. (b, ¢) : Circles through (3, 2) and (5, 4) are
(x=3)(x=5)+(y -2y -4 +A(x-y-1)=0

(2, 0) lieson it, A=-11

y=0=1 -8t +15+8-11t+11=0
P-19t+34=0,=t=2,17

20yl

(b): Ty + g =16= (I = 8)(I; - 8) = 64.

1. 1 1 1 1 1

1,1 1 1 1 1 by
hy 16 hy 16 hy hy  8(iy+hy)
= 3 >h=h =12, ;=24

A, 8 A
8 1

3 3 A 16
= A—Zsﬁ\/;,s—%\/%,r—;—?

abc 256
T
9. (8): AAAINRSY

8. (d):

5] 5!
3+l+1= -5—:2()()words
2) 3!

5

2+1+l+1ﬂ[
3

5!
T 600 words

1+1+1+1+1ﬁ[§]-5!:720words

1 =1520. Sum of the digits is 8.
10. (o) :

23
P. s=12+32+52+.....+212={ ) =1771

3
Q. §=13+3%+5 + .. +19°=10%2 x 10>~ 1) = 19900
R. S=-12+32-5%+..-332+35
=2(1+3+5+..+35)=2x18
S. S=13-3+5-7+__ +29
=15(4 x 15% - 3) = 13455

[ 1]
Solution Sender of Maths Musing
1. Khwaja Sami Baig Azamgarh (UP)
2. Ayaz Ahmed : Jharkhand
3. Gouri Sankar Adhikary Medinipur (WB)
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PRACTICE PAPER 2Q 14

J E E Main & Advanced

SECTION-I
SINGLE CORRECT ANSWER TYPE
This section 9 single correct answer type questions. Each
question has 4 choices (a), (b), (c) and (d), out of which
ONLY ONE is correct.

1. If b-¢ 2 -xand b - a are in HP, then
uf(i ,b*(z and c— ks are in
2 2 2
(a) AP (b) G.P.
(¢) H.P (d) none of these
2. A function f : Q" — Q" is defined such that

__fw )
f(ﬂ+f(y)+2x}/f(-ﬁv)ff(xw)/ then f(1) is
equal to
(@ 1 ) 0
(c) 2 (d) none of these

3. The number of seven digit integers, with sum of
the digits equal to 10 and formed by using the
digits 1, 2 and 3 only, is
@ 5  (b) 66 () 77 (d) 88

4. In a complex plane the points A and B are at
zy=5-2iand zp = 1 + i If P(z) moves such that
|z =z =2 |z - 2|, then the maximum area of
APAB is

(@) 5 (b)1/3 () 25/3 (d) 50/3
5. IfinaAABC, cosA+2cosB+cosC=2, thena, b, ¢
are in
(@) AP (b) HR. (¢) GP (d) AGP
sin” B cos? §

6. A function g@= [ fmdx+ [ fldv is
o 0
defined in the interval (*%%] where f(x) is

an increasing function, g(8) is increasing in the

interval
) T m
) (‘E'”J (®) {’E"Z]
5 -
© (03] @ (%]

=l _ bix
7. j—n’.r, (ab #0)is equal to
X
0
@ ap
(c) ab

(b) x/2
(d) none of these

x
8. It ¥ “Tnlczl (where c is an arbitrary constant)

is the general solution of the differential equation

dl:lﬁb[f , then the function (b[E] is
dx  x y ¥
2 12 2 yz
@5 o5 05 -5
¥ y x X
9. If A is a skew symmetric matrix, then

B=(I-A)I+Ay" is(whereis an identity matrix
of same order as of A)

(a) idempotent matrix

(b) symmetric matrix

(¢) orthogonal matrix

(d) none of these

| SECTION.l |
MULTIPLE CORRECT ANSWER TYPE

This section contains 4 multiple correct answer(s) type

questions. Each question has 4 choices (a), (b), (c) and (d),

out of which ONE OR MORE is/are correct.

10. If a, b, ¢, d are in A.P. and IOZ f(x)dx = -4, where

x+a x+b x+a-c
fx)=|x+b x+c
x+c x+d x-b+d
difference of the A.P. may be
(@ 1 (b) -1 © 2 (d) 4
11. Let z; and z; be two complex numbers such
that 212 — 4z; = 16 + 20i. If o and P are roots of
22+ z9x + 25+ M =0 (where M is complex number)
and | (o —P)?l =28, then
(a) maximum value of |M] is 7 +41
(b) maximum value of Ml is 5++/41

x=1 |, then the common

By : S.K. Sir, Heritage IIT Academy, Ph : 0755-4074100.
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(c) minimum value of |Ml|is7 SN
(d) minimum value of |M] is5— 41

12. The system of equations ax + by + cz=q - r,
bx+cy+az=r—p andcx +ay +bz=p—gq is
(a) consistentifp=g=r
(b) inconsistentif a =b=c and p, g, r are distinct
(c) consistentifa, b, c are distinct and a + b +c#0
(d) all of above

13. If the tangents of the angles A and B of a triangle
ABC satisfy thc equation abx? - ¢2x +ab =0, then

a) tanA=—

(@) tan b

(b) tanB= ﬁ

=

() cosC=0
(d) sin®A +sin?B +sin’C =2

REASONING TYPE
This section contains 3 reasoning type questions. Each
question contains 1 and 2. Each

question has 4 choices (a), (b), (c) and (d) out of which

ONLY ONE is correct.

(a) Statement-1 is true, Statement-2 is true; Statement-2 is a
correct explanation for Statement-1.

(b) Statement-1 s true, Statement-2 is true; Statement-2 is not a
correct explanation for Statement-1.

(c) Statement-1 s true, Statement-2 is false.

(d) Statement-1 s false, Statement-2 is true.

14. Statement-1: f(x) = sin~'[x] and g(x) = cos'[x] are
identical functions (where [] denotes greatest
integer function)

Statement-2 : Identical functions have the same
domain.

1

@

. Statement-1:Let A, B, C are three independent

:%, P(B):l, P(C)= -

events and P(A] 3 s

P(ABC)=

then
L
18
Statement-2:If A, B, C are 3 independent events
then A, B,C are also independent.
16. Statement-1: There exist no triangle ABC which
has the property that cos A :% and
tanB-tanC = 1
3

Statement-2 :In a triangle ABC;
tanA + tanB + tanC = tanA tanB tanC.

SECTION IV
MATRIX-MATCH TYPE
This section contains 2 questi Pqr st

Each question contains statements A |® (@) () ® ®
given in two columns which have 5 | ) @ @ & ©
to be matched. The statements in
Column | are labelled as A, B, Cand [C) % % 88
D while the statements in Column

Il are labelled as p, q, r, s and t.

The answers to these questions have to be appropnalely
bubbled as ill i in the f

the correct matches are A-p, s, t;B-q,r;C-p, q H
D -5, 1, then the correctly bubbled matrix will look like
the above.

17. Match the following:

Column-I | Column-II
(A) | The solution set of (p) | V2 2
1 ,
I Ix+yl=—,
08100 1 XHYI=5
logg ¥ =logg I x1=logg 4 is
(B) | The solution set of
4(logyx)?+ 1 (q {1,1)
=2logy y and log, x? 2 logy i/ is
(C) | The solution set of
loggx—logyy =0 and (r) {-10, 20}
52 +4=0is
(D) | The solution set of the equation © 142
222~ 16x+ 32 - 12y +44=01s -
10 20
L NEREY
18. If X, ¥, Z are unit vectors such that ¥+ +Z=4d,
Ix(fxZ)=b, EXPXEI=F, d-ie 3, i y_%
=20, then match column-I with column-II.
Column-I Column-II
(A) | x= (p) | —4¢
® 7= @ %@
3
. Do o e
© | z= (r) 5(3:1+4b+8c)
(D) | 3%+2y+32= (s) | (37+47)
2 -
| 3¢ -b)
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SECTION-V

INTEGER TYPE
This section contains 4 questions. The XYXw
answer to each of the questions is a
single digit integer, ranging from 0 .m‘ 1.®
to 9. The appropriate bubbles below ( ’f"",‘;’!”'

the respective question numbers in
the ORS have to be darkened. For
example, if the correct answers to
question numbers X, Y, Z and W (say)
are 6, 0, 9 and 2 respectively, then the
correct darkening of bubbles will look
like the following:

SIS

%E@@

D)
@

aaso)
Soo

@

19. Find the number of solution(s) of trigonometric
equation sin(cos x) = cos(sin x), where x € [0, 27]

20. Ifa(x?+y”+2y+1)=(x -2y +3)* is an ellipse and
a € (b, <), then find 'W.

21. Let flx) = (x + 1)(x + 2)(x + 3)(x + 4) + 5 where
x € [-6, 6]. If the range of the function is [a, b]
where a, b, € N, then find the value of a.

22. 1If two of the lines represented by
o+ By + oxly? - x® + y* = 0 bisect the angle
between the other two, then find the value of
c+10.

1. (b): If, x, y, zare in H.P.

then, Jf—z,z,z—z are in G.P.

22 2
2. (a):Letf(l)=a

__f®

Then, f(x)+a+2xf(x)fﬂx+1)

= fx)
f(“l)‘(nmﬂx)m

1 1 1

Hence f(z)—Z/f(3)—5+4a/ 4 —m

Put x =y =2, then 2f(1)+5f(4):%:1

So,l 8 1 = a=1

=
2 7+5a+4a

3. (o) : Possible ways are

(i) 2 three times, 1 four times
7!

Number of ways = 3140

(ii) 2 once, 3 once and 1 five times.

22 MATHEMATICS TODAY | March‘14

7!
Number of ways = 51

Required number =77
4. (c):z lies on the circle with centre (_?1 2) and

radius = %, then

. 1_10 25
maximum area of APAB = 2 X? xX5= 3

5. (a): cosA + cosC = 2(1 - cosB) and sing #0

So, Zsin[¥)c05(fl7c] =2sinB

2
= sinA + sinC = 2sinB
6. (d)
7. ()
_ x
8. 1d):y*m
lnlrx\.]fx.l.c
(£]=d1,£=7€x, 1
y) dx x (nlexy? Inlex|
_ 1 1 1
TInlerl (nlexl? Inlaxl” 22

9. (:B=(I-A)I+A)" ;BT =(I+AT)1(1-A")
=(-AY (I+4)
BBT = (I-A)I+ Ay (I- Ay (1+A)
=(I-A)I- Ay I+ A ([ +A)=1
(As (I-A)I+A)y=(I+A)I-A))
10. (a,b):b-a=c-b=d-c=A(say)

x+a x+b x+a-¢| |[v+a x+b x+a-¢
f()=[x+b x+c x-1|=| A 5 —1+2h
x+c x+d x-b+d A A 1+20
[R2 = Ra = Ry, Ry = R3 = Ry]
x+a A x+a—c|
=l A 0 -1+2A (G- G-C
A 0 1+2%

F)=-Ah+232+ K- 202) = 222
[3-22ar=—4 = 272 =4
= 2W¥x2=4 = =1 = A=l
1. (a, 0 : (- B)2 = (16 +20i — 4M)
= 116 +20i-4M| =28

12. (a,¢)

3. (a,b, ¢, d):abx® -2 +ab=0

-

-



o2
tan A+ tanB = — (1)
ab
tanA tanB =1 . (2) B
From (1), SNA+E) 2
cosAcosB  ab

sinC sin”C a

cosAcosB  sinAsinB
= tanAtanB=sinC=1 & b C
= ng, ~ocosC=0
2+p=c2

sin?A +sin?B=sin?C=1 = sin?4 + sin?B +sin’C =2
Also, tanA=2 and tanB :2

b a
14. (d)

15. (a): P(ABC)= P(A)-P(B)-P(C) = % X % xé = %

16. (d): tanAz%

tanA + tanB + tanC = tanA tanB tanC

%HanBHanC: % % tanBtanC

(tan B—tanC)” = (tan B + tanC)* — 4 tan BtanC
= %(tanBtanC ~])2 —4tanBtanC

Let tanB tanC = x

gk

5:%’@—1)24:: — 1=16(x—1) - 36x

= 16x2-68x+15=0

So, we get real value of x.

17. (A) -1, t;(B)-p;(C)-q,5;(D)-s

(A) Since, logog | x+y1 :é = lx+yl=100)"2 =10
lx+yl =10 (D)

and logigy - logglx| = 10310:)4 (o y>0)

= logw[‘ J—log 22 = logmz

= logm[y] logy2 = %:2

= y=2lxl e (1)
From equations (i) and (ii), |x+2lxI1 =10
Casel: x>0, I13x1 =10 = 3IxI=10 = 3x=10

10
X=—
3
P 20 10 20
From equation (ii), y:?; 33

Casell:x<0, Ix-2x1=10 = Ix|=10 = -x=10
x=-10

From equation (ii), y =21 - 101 =20;

(B) Letlogyx=A and logyy =B
4A%+1=2B @)

and2A =B or 4A=2B

= 4A24A%+1 [from equation (i)]

= (A-12<0 = 24-1=0 or A=1/2

- {10, 20

2
From equation (i), 4(%] +1=2B
B=1
= lc)gzx:% and logzy=1 = x=2"andy=2

or x=xﬁ,y=2‘ {«IE,ZI
(©Q) v loggx=logay = log,x=logyy
= %logz;\’:logzy

= logyx=2logyy=logyy? = x=1> (@)
and x2-5y2+4=0
= 1?-5r+4=0
x=1y=4
Then, y=1,y=+2 (buty>0)
Solution set are {1, 1}, {4, 2}
(D) 2(x2 - 8x+16)+3(> —dy +4) =0
= 2x-4P+3(y-27%=0 = x=4,y=2
18. (A)-r1,(B)-p, (C)-q, (D) -5
(A) T+j+2=a

= {-1x-4)=

[2+7+2[ =4 = 342(FF+F2+72)=4

= Ty+yi+ii=— (i)

and (}+Q+E)-9=% = i-9+i-y=% .. (iii)

Now you can buy
MTG Books & Magazines

Log on to : www.MUg.IN
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2 1. 3. -

Now, ¥x(jx3)=b = -—§--Z=b
(#x2) 4}/ 4 or sinx+cosx=g>\/6

o 1. .
and (ixy)xi=¢ = el 20. (5): PS=ePM = ae (5, ), thenb=5
L j=—48 21, (@): f(x)=(x2+5x+4) (2 +5x+6)+5

4 Let 2%+ 5x+ 5=t Thenf (#)= (*-1)+5
So, 2=3(c~b) and _;gfgﬂ, then range of f (x) will be [4, 5045]
f:ﬁ-g-z=a+4E+§(E-E)=]§[3ﬁ+4ﬂ+3ﬂ a=4

22. (4): - mymymzmg =1, so product of slopes of each
pairis-1
19. (0): Because _;_ﬂ <-1<sinx<1< g cos(sinx)>0 | Leta pair of straight line ax? + 2hxy - ay? =

S0, 3% +2ij + 32 = 3 + 4b + 8 — 8¢ +4¢ — 4b = 33 +4¢

2_ .2
4 . X — Xy
Hence, sin(cos) >0 and so cosx >0, so the only possible | Equation of bisectors Zny =

T
solutions can lie in the interval —Ev 3 = - 2axy — hyz =0
If x is a solution then —x is also a solution. So, (ax® + 2hxy — ay?)(ha® - 2axy — hy?) =0
- - = ah(x* + ) + 207 - ) (P - 1) - 6ahxy? = 0
sin(cos x) =s‘m(5— sinx} cosx = E—s‘mx = ah=1c=-6ah = c=—6 = c+10=4

CLASSROOM
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YQUASKED
WE ANSWERED

Do you have a question that you just can't get answered?
Use the vast expertise of our mtg team to get to the bottom
of the question. From the serious to the silly, the controversial
to the trivial, the team will tackle the questions, easy and
tough.

The best questions and their solutions will be printed in this
column each month.

Q.1 AB is a line segment 2000 cm long. The following
design of semicircles is drawn on AB, with AP
=5 cm and repeating the designs. Find the area
enclosed by the semicircular designs from A to B.

B
d% ~A
Ans. AP=5cm
AN
& M
2000 cm

5cm

B

— Anand, WB

W 4

The number of designs repeated = £500 =400
The area for one design is the area of the semi
circle on AP, as the two smaller semi circular
regions are equal and one of the semi circular
regions is included in the bigger semi circular

region the other is omitted.
The area of all the 400 semi circular regions

1_.25
kit %400 sq cm. = 1250m sq. cm

Q.2 Find the number of real values of x such that
{(x +1)% = x> where {x} =x - [x] is
~ Rajesh Kr., Rajasthai
Ans. Clearly, 0 < x < 1 as x° is the fractional part of
le+ 1))
1) @+1)P=r=r+32+3r+1=x>
=5 322 + 3x + 1 = 0 has imaginary roots.
No real solution.
2) (x+1P=1+x*=3x2+3x=0=x=00r-1.
x =0 alone is acceptable.
3) (x+1P=2+x¥=3x2+3x-1=0

Lo 321
S
We can accept only the positive value for x.
= x= % Second Solution.
@) (@+1P=3+x>=32+3x-2=0
. 3433
ey, x=—rr
6
-3+33 :
x= B alone is acceptable.
(5) (x+1P=4+2>=322+3x-3=0ie,
33485 1245
6 2

Again x=

is only acceptable.

_ 357

6

1445
2

6) (x+1P=5+x>= «x

= x:ﬂis acceptable.
-3+469
(7) (x+1p=6+x3 = IZTJ_
Y7—3+J§
TE——s

For (x +1)°=7 +x* onwards positive x value is
greater than or equal to 1.
So, there are six solutions.

Q.3 In triangle ABC, ZABC = 45°, Point D is on BC so
that 2BD = CD, and £DAB = 15°. Find the value of
ZACB.

— Suraj Singh, Navi Mumbai

Ans. In AABD,

AD BD 1

sind5°  sinl5°  sin15°
. _ sin45° _ 1
sinl5°  \/2sin15°
maape, A0 DC 2
sin sin(120-C)  sin(120-C)
1 2sinC
= e T o
V2sints £C05C+ 1sinC
2 2
_ 4
V3cotC+1
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D respectively. Find the equation of the
= BeotC+1=442sin15= 4\/’{f\rl] curve passing through (1, 0) if the centre of
circle through O, C, P and B lies on the line
= 2(‘]_‘ Dl y=x (where O is origin).
= VAeotC=2J3-2-1=243-3=32-3) ~ Abhijit Kr., Bhubanesawar

Ans. Let P(x, y) be a point on the curve.
= cotC=2-43
= tanC=2+3=tan75 (i
C=75" C
Q.4 Letb#0and forj=0,1,2, ..., n Let 5; be the area
of the region bounded by y-axis and the curve f

X.eqy = sin by, E <ys< (j+])n . Show that Sy, Sy,
= C= (1 +y ]

Soyus Sy are in Geometrxc Progressmn. Also find
their sum fora=-1and b=m.
[ov-2)

di
— Aarushi, Patna 3
dx

(j+)mfp (i+1)n/b . 5 .
o Circle passing through O, C, P and B has its
Ans. Here, §, = - W o | P g gn O, ¢,
e Sl 'Jfb xdy) J’/b e sinbydy) centre at mid-point of BC.
™ . Let the centre of the circle be (o, B)
o (it = 2ﬂ:x+ydl and ZB:y—xdl
= ( asinby — beosby) dx &
@ jnfb d
and since f=q,y - \'—y:ery
o+ /b L E—n;n/b dx
= ﬁx( b1y - e S5 (b1 = dy _y-
il dx y+x
‘ oDl -ainfb Let y=vx
= L i
a+b aF e b? S xdlz,(1+”2) = olE0 g
it dx 1+v v +1 x
=1l 32_2@’“"“' +1; (=012, n) Integrating both sides we, get
a+b [ 140 dx
dv=—-|—
Now, o241 X
—a(j+Tyn/b [ -ajnfb
2j# e i —nn/b+1)/‘b‘€2 zle-an/b+“ 1J 20 . do _pdx
5; a%+b /a4l 2792 41 o +1 x
= /b =
e forallj=0,1,2, ., n = 1loglvz-v-l\-Han’lIvl:—lug,x-v-c
Hence, Sy, S, S2, ooee, Sy are in G.P. with common ratio 2
—an/b
e = log{(\iv2 +1)x}+ tano=c

Fora=-1and b =x, we have

- 7en(f+1)’] 0,1,2 = log xz+y2+tan’11:r
/ 41 x
Putx=Tandy=0,
is -3 e(e+1) _(etD)m el = logl+tan0=c=c=0
=0 ! =0 41 n+l | e-1 Required curve is
Q.5 The tangent and a normal to a curve at any (1‘35\‘7‘2‘*?2)*“7‘71{%]:“
point P meet the x and y axis at A, B, C and [ ] ]
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mock TEsT PAPER 20D 14

JEE ...

Exam on

6th April
2014

@

=

10. A:[

M is the mid point of side AB of an equilateral
triangle ABC. P is a point on BC such that
AP + PM is minimum. If AB = 20 then AP + PM is
@ 1047 B 10¥3 © 1045 (d) 10

If in an equilateral triangle, inradius is a rational
number then which of the following is not true?
(a) circum-radius is always rational

(b) area is always irrational

(c) ex-radii are always rational

(d) perimeter is always rational

For 2% — (0 +2)x1 +9 =0 to have real solutions, the
range of ‘o’ is

() (== 4] (b) [4, =)

© (== 7JU[ll, =) (d) [-4,)

The number of solutions of

sin?x cos?x = 1 + cosx sinx in the interval [0, 2n] is
(@) 0 (b) 1 (@ 2 d 3

1f A is an orthogonal matrix of order n, then the
value of ladj (adj A)! is

(a) 0 (b) =1 (c) n dy n-2

If loggs sinx = 1 - logys cosx, then number of
values of x € [-2m, 2n] is

(@ 1 (b) 2 () 3 (d) 4
If f(x)= Sjé:h , x#nmu then the range of value of
smnx
f (x) for real values of x is
(@) [-1,3] (b) (=>-1)
© (3,=) (d) [-1,3)
Lo
The value of ¥, cos’ is equal to
r=0 3
@ 92 (®) 72 (¢ -98 (d) -8

Ifx>1y>1,z>1and x, y, z are in G.P. then
(Inx2)1, (Inxy), (Inxz) ! are in

(a) AP (b) GP.

(c) H.P. (d) none of these

t t+1

T } is a matrix such that AA" = I,

* ALOK KUMAR, B.Tech, IIT Kanpur
then trace A is
(a) 0 (b) 1

© -1 (@2

. Ifa, b,c,d>0;x e Rand

@+ b+ A2 —2ab+be+cd) x+ b2+ c2+d2 <0,

33 14 loga
then |65 27 logh|=
97 40 logc
(a) 1 (b) -1
() 0 (d) none of these
. Letf: R—R be a positive decreasing function with
3
X=X
4 flsinx)
lim —————~=1, then lim ———="=
e ) e f(1)
(@ 1 b 2 (o) 16 (d) n/36

. Let p(x) be a function on R such that

Px)=p'(5-x) Vxe [0,5], p(0)=1and p(5) =7
4

then Ip(x)dx equals

1
(@ 8 (b) 12 (€ 6 (d) 4
CLetf:R - Rand ()= +—f(2"')+1 be an
-1

even function then fis

(a) odd (b) even
(c) neither even nor odd

(d) f(x)has to be a constant

. Ifx € (==, -2) and and y* - 3y + x =0, then

(a) yisnota function of x

(b) y is not a monotonic function
(c) yis an increasing function of x
(d) yisa decreasing function of x

. If f(.r):cot’lx+12 Inx, J(E[i\EJ then

V3

greatest value of f (x) is

n 1 no1
(a) g—11n3 (b) g+£ln3

1 n n In3
() =In3-= d) —+—
© 4 " 6 @ 6+ 4

* Alok Kumar is a winner of INDIAN NATIONAL MATHEMATICS OLYMPIAD (INMO-91).
He trains IIT and Olympiad aspirants.
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18.

20.

S

21.

22.

¥

23.

@

. The range of f(x) =tan’l,f[)(]Jr[—)L]Jr\ﬂZwIxIJrL2
X

is (where [.] denotes G.L.F)
1
@ Bw] ®) H v[2)
© {1§1+JE} @ {31442
94’ 4’

The solution of differential equation
x3dy - y2dx + xyP(x - y)dy =0 is

2 2

@ Y c ) mY Y e
x-y| 2 x-y 2
= 2 _ 2

© =¥+ -c @ mEE+L=c
2 x+y| 2

. The area of the region bounded by y=x1Inx,

y=2x—2x2is

(@ 712 (b) 52 () 112 (d) 4

jsin 51x(sin x)qg dx equals

. s 450
sin 50x(sin x) +C

50
cos50x(sinn)™ | -

50
msS(]r(cosx)Sn +C

50

. 51

sin 50x(sin x) “C

51
If fbe a polynomial function satisfying
S ex+3)+2f(x2-3x+5)=6x2-10x +17 VxR
then
(a) fis a decreasing function
(b) f(x)=0has aroot in (0, 2)
(¢) f(x)is an odd function
(d) no such polynomial exist
If If“(x)] <1 ¥ x e Rand f(0) =0 =£'(0) then
which of the following cannot be true?

11 11

(a) f[g)*s (b) f(*g)*;

© f@=4 @ f=3
1

Let f(x)= [sinlx]

greatest integer and fractional part function
respectively. The range of fis

(a) the set of integers =1

(b) the set of natural numbers = N

(¢) the set of whole numbers = W

@ 12,34,

(a)

(b)

(©)

(d)

] where [.] and [.} denote the
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24.

28.

The chord of contact of tangents from any point
of circle x* + y* = a? with respect to the circle
2% + y? = b? touches the circle x* + y* = ¢ where
(@, b, ¢>0) then
a+c
(@) b< 2
1 1

——————,———— arein AD.
1+loga 1+logh 1+logc

(b)

() a b, carein AP

) b>a

. The locus of mid-point of the chord of the

circle with diameter as minor axis of the ellipse
202
x_z + };—2 =1 (a > by which subtend right angle at
centre of ellipse is
a*+b?
2
2

2.2 b°
(d) x“+y ==

(@) x2+y2=21R b) ¥+y’=

(©) 22 +yH=1?

. Let o, B, y are the roots of the equation

B3 —6x-8=0.1f {1,0&], [E,B] and [l,y]
o B ¥

are the vertices of the triangle, then

(a) centroid of the triangle is (—3 - 1)
(b) orthocentre of the triangle is [7% — SJ
R

(c) circumcentre of the triangle is
8 16

(d) centroid of the triangle is (% - 1)

. Inthe figure, two circles with centres C and C; are

35 units apart, i.e. C;Cp = 35. The radii of the circles
with centres C; and C, are 12 and 9 respectively.
If P is the intersection of C1C; and a common
transverse tangent to the circles. Then the area of
the square whose side is equal to CyP is

(&
<\

(b) 400 () 20 (d) 225

The equation of the conjugate hyperbola of the
hyperbola 3x2 - 5xy - 2y + 5x + 11y -8 =0 is

(a) 3x2-5xy-2y?+5x+11y+8=0

(b) 3x%=5xy-2y? +5x + 11y +16=0

(c) 3x2-5xy-2y?+5x+11ly-16=0

(d) 3x2-5xy-2y?+5x+11y-12=0

(a) 324



29.

30.

S

31

32

33.

34.

35.

@

On shifting the origin to a point P, the axes
remaining parallel to the original axes, the
equation ax + by + ¢ = 0 is transformed to

ax + by +c+ k=0, Then the locus of P is

(a) ax—by+c=0 (b) ax+by+k=0

(c) ax—by—k=0 (d) ax+by—k=0

If the normals at P and Q on the parabola y? = dax
meet on it at R. Then the directrix of the locus of
mid point of PQ is
(@) 2x+3z=0

(©) 2x+a=0

(b) 2x+5a=0

(d) 2x-5a=0

Angle subtended by common tangents of two
ellipses 9(x —2)2 + 44> = 36 and 9(x + 1)2+ y2 =9 at
the origin is

i a7
@ 3 (b) tan b]

(9
(c) tan (;)

Cr:x+2=rtand G, :

n
(d) n

2 2
¥ intersect at
16 9
four distinct points A, B, C and D. Their common
tangents form a square A" B" C’ D’. Then the ratio
of area of the circle C; to the area of circumcircle
AA'B Cis

(@) 916 () 34 (&) 1 (d) 172

22
The ellipse 24+ ¥ 1 is such that it has the least
a v

area but contains the circle (x - 1)* + y2 = 1. Then
the eccentricity of the ellipse is

o ol el

The ellipse 4x? + 93/2 = 36 and the hyperbola
a%x® — y? = 4 intersect at right angles then the
equation of the circle through the point of
intersection of two conic is

(@) 2+32=5

) V502 +y?)=3x+4y
© V52 +y?)-Br+4y=0
(d) x?+32=25

1
() 5

If S; and S; are the foci of the hyperbola whose
transverse axis length is 4 and conjugate axis
length is 6, S3 and Sy are the foci of the conjugate
hyperbola, then the area of the quadrilateral
515,858, is
(a) 24 (b) 26

© 22 (d) 28

36.

40.

41.

42,

Let I be the incentre of the triangle ABC, where
K, 5 _h
IBCl |IBAl Kk
circumcircle of the triangle is

A C A C
Fleos 2 wcass k[ sin +sin
(a) [cos 5 Teess ) (b) (sm 5 Tsin 2]

then the diameter of the

(c) k(CO[é+C0tE] (d) k(tané+tang]
2 2 2 2

. The reciprocal of the distance between two points,

one on each of the lines XT_Z ¥4 %5 g

2 5
x-1_y=2_z-3
2 3 4
(a) cannot be less than 9

y=2

(b) having minimum value 53
(c) cannot be greater than 78

(d) cannotbe 219

. Equation of the plane containing the straight

line Z-¥ :i and perpendicular to the plane

containing the straight lines X Y_Z and
3 4 2

¥_y_z

4 2 3

(a) x+2y-2z=0
() x-2y+z=0

(b) 3x+2y—2z=0
(d) 5x+2y—4z=0

. The distance between the plane x -2y +z -6 =10

and the plane containing the sets of points
(1423, 2+ 32, 3+42) and (2+ 3y, 3 + 4y, 4 + 5u),
where A, | are parameters, is

@ B2 ® Jo @ iz @ 20
Three numbers g, b, c are choosen randomly from
the set of natural numbers. The probability that
‘a*+ b2+ c¥ is divisible by 7 is

@ 13 (B 1/4 (9 15 () 1/7

If the equation 22+ z + .= 0 has a purely imaginary
root and a lies on the circle |zI =1 then the
imaginary part of that root, is (are)

(@) +2 () 0
V5-1

(© +v2-+2 @ ==

Let z(c, B) = cosat + éBsina (¢, B € R, i=+-1) then
the exaustive set of values of modulus of z(6, 28)
as 0 varies is

(@) [01]
(© [12]

(®) 10,+2]
@ V2,2
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43. If |zl =1 and z # 1 then one of the possible values
of arg(z) - arg(z +1) —arg(z- 1) is
@ 6 () 13 (O w2 (d) T4

44. Let X be a set containing n elements. The no. of
all the ordered triplets (A, B, C) such that Cis a
subset of B and B is a proper subset of A where
AcXis
(a) 4" (b) 3"
(c) 4"-3" (d) 3"-2"

45. 1f two events A and B are such that P(A)=0.3,
P(B) = 04, P(AnB)=05, then the value of
P(B/AUB)) is
(a) 1/2 (b) 1/4 (©) 3/4 (d) 4/5

46. If the third power of a natural no. ends with a
prime digit then the probability of its fourth
power ending not with a prime digit, is
(@) 310 (b) 910 (c) 4/9 (d) 34

47. A fair coin is tossed 10 times and the outcomes are
listed. Let H; be the event that the i outcome is
a head and A, be the event that the list contains
exactly m heads, then
(a) Hiand Ay are independent
(b) Ajand Ag are independent
(c) H,and As are independent
(d) Hyand Hg are not independent

SOLUTIONS

1. (a): Take the reflection of AABC in BC.
PM = PM’
PA + PM = PA + PM’ it is minimum when M'PA lies
in aline
Now apply cosine rule in triangle ABM"

We will get AM’=1047

2. (d): Clearly, r:% = ReQ

2
Now, 1 =4R5in£cosgcosg=4li[l] ﬁ eQ
2 2 2 2

Similarly, ra, 13 € Q.

Now, A= .*ZstmAsmBsmC ZRZ[J;] eQ

4R
Also, s =a +b + ¢ = 2R(sinA +sinB +sinC) = 3\3R ¢ Q

2
RN S S S P
lx lxl
= a4
4. {a): sin®x cos’x (1 - sin®x) =1
siny costy =1
No values of x for L.H.S. =R.H.S
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5. (b:AA'=I = IAl=zx1

ladj (adj- A)| = 1A

n-1)

=+1

6. (d): logyssinx = 1 - loggs cosx
€ [-2m, 2n], sinx > 0 and cosx >0

sinx cosx =1/2

sin2y=1; 2ve [-4m 4n] = 4 solutions

7. (d):3-dsin’x=y
-y

sinzx:L‘
4

But 0 <sinx<1

(. siny=0 = x=nn]

D<—3;y£1 or 0<3-y<4

or 735y<3

8. (d):I= Z (ms—+3me£]

10
=y 1 (msm+3cosH
04 3

10
=Y costr=1-1+1-1+....

=0

10 i 3ce G[
,=3% cos - =————~——
= 3

3
1
=—(I; +1
) 4(1 1)
-1+1=1
10n 11n
—— |sin——
23) 3 _ 1x3__
LT 2
sin-——
6

9. (:x>1y>1,z>1
y,z—=GP = Inx, Iny, Inz are in A.P.

2Inx, Inxy, Inxz are in Al

P.

(Inx?)™, (Inxy) ™, (Inxz)™ are in H.P.

10. (0): AA' =L, =t
11. (c) : We have

(22 + b2 + A)x2 = 2(ab + be + cd)x + b2 + 2 +d2 <0
= (ax-b)?+(bx-c)?+(cx—d)? <0
= (ax—-b)3+(bx —c)*+ (cx—d)2=0

—=—=—=X

a b c

= b*=ac or 2logh=1loga+logc

33 14 loga
Now, |65 27 logh|=
97 40 logc

(U] 0
65 27 logh/=0
97 40 loge

130 54
65 27
97 40

loga +logc
logh
logc

(Apply Ry — Ry + Rg]

[Apply Ry — Ry -

2R;]



3
X—x .
<sinx<x¥Vx>0
6
x

x—x3
= f A > f(sinx) > f(x)

|
1)
f(sinx)
CRCEE

f(smx)
fx)

According to Sandwich theorem, lxm

13. (b): I= J‘p(x)dx
1

4 4
I:tfp(Sfx)a':( g 21:[(p(r)+p(5—x)dx
1 1
Now, p'(x)=p'(5-x) = px)+p(5-x)=C

4
C=1+7-8 = 20=[8dv=24 = [=12
1

fx)[3"+1 .
14. (@): o(x)=— 5 [3* 1] +1 = fisodd
15. (d): ¥ -3y +x=0

x=1P+3y<2 = yP-3y-2>0
= (y+1P(y-2)>0 = y>2

dy__ 1

@ 3(1-y?)

16. (d): f(x):cot"x+%lnx

. 11 2x+1+x? (1-2)
fo= 2 0 T 2 2
1+x% 20 2x(l+x%)  2x(1+x%)

fisincreasing = frax = f(JE) :24. % In3
17. (): Dy=1{-3,-2,-1,1,2,3}

15
Rangef{g,z,lﬁ-\/i}

dx
18. (a): D.E.is 777+y[ ]dy-()
Y y

dy _dx
2 2

+£L-c
2

1.1

x2
i +ydy=0 = —lny

1
19. (a): J(~xInx+2x-2x%)dx
0

1 2 3+12-8 7
=—41-S=2T TR0
4 3 12 12
20. (a): sin51x (sinx)* = (sinx - cos50x) (sinx)*’
+ cosx sin50x (sinx)??
) ti(((sin )™ sin50x)
50
21. (b): Itis obvious from the given functional relation
that degree of polynomial is 1. Putting f (x) =ax + b
wegeta=2b=-3 ie f(x)=2x-3
22. (a): According to LMLV.T,

M‘ S IFCIEl = |l £1
X

Again, FUCs1 = f(x)I<Ix]

23. (b):0<{x}<1; 0<sinfx]<sinl
1 1
——<———<eo
sinl sin{x}

]sn, 2,3, .}

1
sinfx}
24. (a): %m.sz -c?

= b=y

AM=GM

2
25. (0): ahﬁlz%

ﬁm
Qb v x
(e, B) K]

26. (0): Za=-3,Xaf=-6,afy=8
Since (l,u){l,ﬁ) and (1,7] lie on the hyperbola
o JAB v

€

xy = 1. So therefore orthocentre will be (71137,—

L
af
5x12 i

27. (b): C,P = =20
Area=(20)% = 400
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28. (c): Equation of asymptotes of hyperbola is given
by 3x2 - 5xy — 2y% + 5x + 11y + k=0
This gives two lines if k =-12
Hence the equation of conjugate hyperbola is given by
2(equation of asymptotes) — equation of hyperbola = 0
29. (d:x=X+o0, y=Y+f

aX+bY +ao+bf+c=0
= ax+bf+c=c+k

ac+b-k=0
So, locus of (¢, Py isax + by —k=0
30. (b): Normal at P(f;) and Q(fz) meet the curve
again at R. So, t)tp=2.
Hence the locus of midpoint of PQ is y* = 2ax + 4a2.
Hence the directrix is 2x + 53 =0.

31 (e): mgy =%, mop=-3
Hence tan® = ; , where 0 =2 AOB

B(=1, 3) A2,3)

32. (d): If A'B'C’'D’ is a square, then tangents
y =+ x5 for which diagonal length A’C" = 10

Area of circumcircle of AA'B'C’ =251

Area of circle C; = %

Hence the ratiois 1: 2.

33. (a): Area be least if both the curves touch each
other hence solving both the equation together will

1
ef1—e?
T ki
Area of ellipse = mab = ——= ——
e1-e? el -ef

Area will be minimum when ¢* - ¢ is maximum

hence 2=2 = e:\/g
3 3

34. (a): Since ellipse and hyperbola intersect ortho-
gonally, they are confocal hence =2
Let P(xy, y1) be the point of intersection of both the
curves therefore,

42+ 92 =36 and 4x,2 — 2 =4
= x2+y’=5
Hence the equation of circle is x2 + 12 =5

givesus a=
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35. (b): Area=4 x area AS;05,

Vi3

1
:4><Ene><.be1 =2abee, = 12ee, :12><T><

1
3

=26 sq. units

36. (c) : Taking modulus both sides

QCOSE _ 1‘ Bll= 1. r _ kR sin(A/2)sin(C/2)
2k k sin(B/2) k
ksin(A+CJ
= =k(cot(A/2)+ cot(C/2))

R=— £ J
sin(A/2) sin(C/2)
37. (o) : The shortest distance (SD)

2-1 4-2 5-3

2 3 4
3 2 5 1
Tyl s
i j ok
2 3 4
1 3 2 5
So, SD:\/%
38. (c) : Vector along the required plane is
[
3 4 2|=8i-j-10k
4 2 3

So, normal vector (i) to the plane is

Pk
8 -1 -10|=26i-52j+26k
2 3 4

So, equation of the plane is

Foii=0 = x-2y+z=0

A A

k
4=—i+2j-k
5

W

i
39. (b): Normal vector : |2
3



Equation of plane : -1(x-1) +2(y-2) - 1(z-3) =0
e
0, Tequires Istance = ———— =

E Trarl
40. (d): Numbers are of the form: 7k, 7k + 1, 7k + 2,
7k + 3, 7k + 4, 7k + 5, 7k + 6 their squares: 7k, 7k + 1,
Tk+4,7k+2,7k+2,7k+1, 7k + 1.
So, for a> + b2 + ¢ to be a multiple of 7, either all the
three squares should be of the form 7k or they belong
to the categories 7k + 1, 7k + 2, 7k + 4 separately.

3
So, required probability = (;] + 3!(; ][%][% ]:%

41. (d): Letz=1iB (B € R) be a root, then
B +ip+a=0 = a=p2-if

Now as lal =1

= p+p’=1= p’

=[71¢J§} o pet —1+45
2 2

42. (b): 1z1(8, 28) = |cos +¢2 sinB|
= |cosB + sinB cos20 + i sinb sin26 |

= J(mse +5inBcos26)” +sin® Bsin® 20
=VI+sinde [0, 2]
43. (0): arg(z) —arg(z + 1) —arg(z - 1)

*arg(—z ]*arg( z ]*arg(—l ]
22 -1 22—z z-Z

= arg(purely imaginary number)

Do you want

yourself to he
updated about

4. (:CcBcACX

The number of ways = 2 "C; Z C 2 JCkH
=0 =0

i i-1 "
=¥yey rcj 2 =3 1Cy3 -2))=4" -3"

=0 =0 i=0
45. (b): P(B/(A UB)):%
P(A)-P(ANE) 07-05 02 _1

“P(A)+ P(B)-P(AnB) 07+06-05 08 4
46. (d): Total cases are when numbers ending with 3,
57, 0r8
Favourable cases are when numbers are ending with
3,7,0r8
So, the required probability = 3/4

IOC

1
7.0 PH) =2, PA,)= 210,”

9
C,
P(H; 0 Ay) = —t
For H; and A,, to be independent,

-1 _

’c 1 ¢, 1_10
S0 27 50 =
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J E E Advanced

Single Correct Answer Type

This section contains multiple choice questions. Each question
has 4 choices (a), (b), (c) and (d), out of which ONLY ONE is
correct,

1.

@

If Z forn=1,2 3, .., then

R (N
n(n+1)(n+2)

principalargumentof Z = im (Z; - Z, - Zy......Z,))

N

is

(a) m2 (b) m/3 d) m/4

Let “x’ be in radians with 0 < x < /2. If sin(2sinx)

= cos(2cosx), then tanx + cotx can be written as

(e) 2n/3

P where p, q, r € N, then pra+r
r 25

-
@ 1 ®) 6 © 2 ) 3
. 1. 2n 1, 3¢
SIn— + —sin— + —sin +..ccc..00 =
2 3 3 3
(@ 0 ®) n2  (Q w4 (d) w3

The bisectors of AABC meets its circumcircle in the
Area of ADEF _
Area of AABC

@ R
:

points D, E, F respectively, then

2r

R

@ 5

r
(b) R (©

Locus of point of intersection of xsin® — ycos®

sin®0  cos’0 1 .
+ =— is

a? [ +y

(b)

¥
o)
(8}

3
2

a
x2+y?=a?+ b2 (d) x2+y2=2a%

©
The complete set of values of ‘a” for which the

2
equation Cus’lir(sirf'yf:ﬂ holds good is

4
(a) [() f +1}
n

(b) {r) % +1]

* ALOK KUMAR, B.Tech, lIT Kanpur

(©) R (d) ¢
If logs 30 = a, log524 = b, then log, 60 =
@ 2ba ® ab+b-1
ab+b+1 2ab+1
© 2a(b+1) 4 2ab+2a~-1
ab+b ab+b+1

In an acute angled triangle ABC the circle on
altitude AD as diameter cuts AB at P and AC at Q
then PQ =

[Here ‘R’ is circumradius, ' is inradius, Ais area,
's" is semi perimeter]

(a) R (b) r (© AR (d) s

The set of values of ‘@’ for which the equation
Jacosy-2siny=2+v2-4a possesses a solution is
(@) -1-5<az-1+45 (b) J5-1<as<2

() aeR (d) ae(=ss,-1-45)

. Let ‘a"be a complex number such that lal <1 and

Zy, Zy, Z3 be the vertices of polygon such that
Zy=1+a+a?+.. +ak-lforallk=1,2,3, ...... , then
the vertices of the polygon lie within a circle

(@)

1Z-al = lal ) |z- = la-11

(c) ‘Z— % (d) 1Z-1+al =11-al
/log; (c =1)) =cosx, then solution set of

.

x'is

(a) {Y:I=(4n+1)§,nel}
cx=@ns1)™ nell

(b) {1.x—(2n+l)2,1151J

(€) x:x=nmnell

T
(d) {r.x = J'ITH»Z}

* Alok Kumar is a winner of INDIAN NATIONAL MATHEMATICS OLYMPIAD (INMO-91). He trains IIT and Olympiad aspirants.
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12.

14.

15.

16.

18.

19.

20.

1If tan’l(:czfx+u)+cat’1(2x27ax+1)=g, for at

least one real “x’ then parameter ‘a" can't take
integral values

(@) {-3,-2,-1) (b) 2,-1,0,1}
© {-2,-1,0) (d) +3,-2,-1,0,1}
tan 3— +4sin 2—“
11
—]
@5 O ©1 @1
Let a, b, ¢ be the sides of right angled triangle and
6 be the smallest angle of the triangle. If — ; :
c
are also the sides of right angled lrlangle, then
sin0 =
\f 1 541
(@) — (b) REES)
4
JE -1 3-V5
© —— d ==

Let A(z,), B(zp), C(z;) be the vertices of AABC
whose circumcircle is |zI = r. If the internal
angular bisector of angle A meets the circumcircle
again at D(zp), then

(a) zp=2z5z ®) =2z
ZpZ =22,
bZc =

o zIp= d) zp=

© Za (d) zp s

An ellipse with major and minor axes of length
1043 and 10 respectively slides along the
co-ordinate axes and always remains confined
in the first quadrant. The length of the arc of the
locus  of the centre of the ellipse is

@ 1ot () 57 () 574 (d) 5n/3

. Ifb+¢,c+a,a+barein HP, then a2 b2 2 are in

(@) AP (b)) GP () HP. (d) AGPF
The value of “a’ for which one root of the quadratic
equation (42 - 53 + 3)x + (3a - 1)x +2 =0 is twice as
large as the other, is.

(a) 2/3 (b) -2/3 (o 1/3 (d) -1/3
Sum of first 1 terms of a sequence is given by
38, =T,2+3T,-2,(T,>0) where T, is the n'" term
of sequence, then the value of T, is

@ 2-v2 ®) 2442

© 2+32 (d) 3+2V2

2 2
There is a point P on the hyperbola ;(76 -% =

such that its distance to the right directrix is the

. A chord of the hyperbola x? -

average of its distance to the two foci. Let the
x-coordinate of P be m/n with m and n being
integers, (n > 0) having no common factor except
1. Then n - m equals
(a) 59 (b) 69

(© -59 (d) —69

. The curves Cy:y=x2-3; Ca: y=kx% k<1 intersect

each other at two different points. The tangent
drawn to C,, at one of the points of intersection

= (@, y1)(a > 0) meets C; again at B(1, y2), (y1 # y2).
Then value of a =
(a) 4 ) 3

(© 2 () 1

. Let A(1, 2), B(3, 4) be two points and C(x, y) be

a point such that area of AABC is 3 sq. units and
(x = 1)(x = 3) + (¥ — 2)(y — 4) = 0. Then maximum
number of positions of C, in the xy plane is

(a) 2 (b)

(c) 8 (d) no such C exist

. The reflection of the hyperbola xy = 1 in the line

1 =2xis the curve 12x2 + r xyy + s > + t = 0, then the
value of '’ is
(@) -7 (b) 25

() 175 (d) 90

. If 4, b, ¢ are three distinct numbers such that

a, b, carein AP.and b—a, c - b, a are in G.P. then
azb:cis

(a) 2:3:4
(c) 1:3:5

(b) 3:4:5
(d) 1:2:3

. A triangle is formed by a tangent to the ellipse

x2 42
—2+ Y_~1 and the coordinate axes. The area of
a? b2
the triangle cannot be less than
2 32
a )
5q. units

(a)

2 2
(b) % 5. units

2 2
© a +2;b+b

(d) ab sq. units

sq. units

. Chords of the parabola y? = 4x touch the hyperbola

22 — % = 1. The locus of the point of intersection
of the tangents drawn to the parabola at the
extremities of such chords is

(a) acircle

(b) aparabola

(c) anellipse

(d) arectangular hyperbola

2y? = 1 is bisected
at the point (-1, 1). Then the area of the triangle
formed by the chord and the coordinate axes is

@1 ®2 (@12 (14
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SECTION-1I

Multiple Correct Answer Type

This section contains multiple correct answer(s) type questions.
Each question has 4 choices (a), (b), (c) and (d), out of which
ONE OR MORE isfare correct.

28.

29.

30.

31.

32.

33.

If «, B are two positive angles < 21 such that
cosol + cos(ee + B) + cos(o + B+ ) = 0 and
sino + sin(oc + B) + sin(c + B +7) =0, then

2n T
(@) B= 3 (b) B= 3
(€ v= 2{7‘: d) r= g

If cosx + cosyy = a4, cos2x + cos2y = b, cos3x + cos3y =¢,
then

b
(a) COSZX+COSZy=1+E

(b) 2a%+c=3a(1+h)

(c) cosxcos —ﬁ— E
YT

(d)y a+b+c=3abc

If from a point P(z;) on the curve |z| =2, pair of
tangents are drawn to the curve Izl =1 meeting
Q(z2), R(z3), then

(a)

1+ 2tz

complex number will lie on the

curve |zl =1

4 1 14, 1 1
|| —+—+—|=9
Z % z)lz oz oz

orthocentre and circumeentre of APQR will
coincide

(d) arg ) 3

If the triplets loga, logb, logc and loga - log2b,
log 2b - log 3¢, log 3¢ - log a are in AP, then

(@) 18(a+b+c)*=18(a% + b2+ c2) +ab

(b) a,b,carein G.P.

(c) a,2b,3carein G.P.

(d) a, b, c can be lengths of sides of a triangle

If Q, S are two points on the circle x* + y? = 4 such
that the tangents QP, SR are parallel. If PS, OR

(b

(c)

2 2
intersect at T, then [g] +[£] +PQ RS #
PQ RS
() 5 (b) 10 (@ 16  (d) 17

The points on axis of parabola 3x2 + 4x - 6y +8 =0
from which three distinct normals can be drawn
to it are
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(3]

029 @ (3

. Gy, Cy are two circles of radii a, b (a < b) touching

both the coordinate axes and have their centres
in the first quadrant. Then the true statement(s)
among the following is/are

(a) if Cy, C touch each other, then E =3+ 2\5
a

10

if C,,C; are orthogonal, then b —2443
a

(¢) if Cy, Gy intersect in such a way that their
common chord has maximum length, then
E =3
a

(d

if C; passes through centre of Cj, then

boaiz

a

. x2+12 =1 intersects the ellipse x2 + 2,2 = 4 at points

P and Q, then the locus of the point of intersection
of tangents to the ellipse at P and Q is a conic

whose
(a) eccentricity is g

e 5
(b) eccentricity is %
(c) latus-rectum is of length 2 units

(d) fociare (+24/5, 0)

. If the parabolas y? = 4kx (k>0) and y* = 4(x - 1) do

not have a common normal other than the axis of
parabola, then k e

@ 01 ®) 2= (@ @=) d 0=

. An ellipse passes through the point (4, -1) and it's

axes are along the axes of coordinates. If the line
x +4y - 10 =01is a tangent to it, then it's equation
can be

%2 yz
a) —+2-=1 b
@ T+ (®)
2 2 2 2
© Z+X @ X,y
80 5/4 5/4+8(1 !

. Three distinct points A, B and C are given in the

two-dimensional coordinate plane such that the
ratio of the distance of any one of them from
(2, -1) to its distance from (-1, 5) is 1 : 2. Then the
centre of the circle passing through A, B and C is



39.

(@) (L1 () (5-7)
© &3 ) (4,-8)
If two tangents can be drawn to the different

P i
branches of hyperbola — —=— =1 from the point
(ot, &?), then 1 4
(a) ae (=20
© o€ (-o=-2)

(b) ae(0,2)
(d) we (2,2)

SECTION-III

Comprehension Type

This section contains paragraphs. Based upon each paragraph,
multiple choice questions have to be answered. Each question
has 4 choices (a), (b), (c) and (d), out of which ONLY ONE is
correct,

Paragraph for Q. Nos. 40 to 42

Suppose f(x) =323 = 1332 + 14x - 2 and @, B, 7 are roots
of f(x)=0such thatoe<B<y.

40.

41.

42.

tan~![or] + tan~![B + 1] + tan~ [y + 1] =
(where [.] denotes G.LF.)

3n

— b
(@) ) (b) ©
R (d) can't be decided
lim a1 = k (n € N), then tan™'(k) =
(@) 1 () e (@ 0 (d) 2
tanlow+ tan 1P + tanly =
@ m2 () 32 (O m4  (d) on/4

Paragraph for Q. Nos. 43 to 45

On the sides AB and BC of AABC, squares are drawn
with centres D and E such that points C and D lie on the
same side of line AB and the points A and E lie on either
side of line BC. A, B, C are represented by the complex

numbers 1, o, 0 respectively. {Here W=

43.

44,

45.

“1+i3
)

Angle between AC and DE is equal to

(a) m/4 (b) n/3 (€ m/6  (d) m/2
The length of DE is
(a) \E (b) % @ 3 @ Je
The length of AE is
gl @ 323
4 2

3-43 3443

© — (d) 3

Paragraph for Q. Nos. 46 to 48

Let ABC be triangle with incentre I, excentres Iy, I, I3
and circumradius R. Then,

46.

47.

48.

IhL=

(a) a cosec(Af2)

(c) a sec(Bf2) sec(Cf2)
(d) a cosec(B/2) cosec(C/2)
L=

(a) ccosec(C/2)
(c) b cosec(Af2)
Area of Alibl; =

@

(b) asec(A/2)

(b) a cosec(B[2)
(d) csec(C/2)

abe abe

q 2
® @%@y

Paragraph for Q. Nos. 49 to 51

At times the methods of coordinates becomes effective
in solving problems of properties of triangles. We
may choose one vertex of the triangle as origin and
one side passing through this vertex as v-axis. Thus
without loss of generality, we can assume that every
triangle ABC has a vertex situated at (0, 0), another at
(x, 0) and third one at (k, k).

49.

Ifin AABC, AC =3, BC =4, medians AD and BE are
perpendicular, then area of AABC sq. units,

@ V7 B i1 (@ 242 () 211

. Suppose the bisector AD of the interior angle A

of AABC divides side BC into segments BD = 4,
DC =2, then

(@) b>candc<4

(b) 2<b<bandc<1

(c) 2<b<6and4<c<12

(d) b<candc>4

. If in the above question, altitude AE >\/’E

suppose lengths of AB and AC are integers, then b
will be

(a) 3 (b) 6 (c) 4or5 (d) 3oré

SECTION-IV

This section contains 6 questions.
Each question contains statements
given in two columns, which have to
be matched. Statements in Column |
are labelled as A, B, C and D whereas
statements in Column Il are labelled
asp, q,rands The

Matrix-Match Type

Pqr s
OO
PO
OJOIGIO)
1G]0JGIO]

on= >

answers to these questions have to be appropriately bubbled
as illustrated in the following example. If the correct matches
areA-p,s;B—q,r;C—p,q;D-s, then the correct darkening
of bubbles will look like the above:
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52. Lett; = (sin"lx)in™¥, , = (sinlaycos™x,

t3= (cos~ L)%, £, = (cos )55 then

Column-I Column-II

(A) xe (0, cosl) (p) h>th>ty>t
(B) tE(cosl L] (qQ) (4> 3> H >t
5 2 P [P35 >t

>l >l> 13

©) xE[%,sinlJ (r)

(D) xe(sinl, 1) (s) [>t>h>h

53. Match the following:

Column-I

(A) | £C=30°in AABC,a=x>+x+1, (p) 3
b=x2-landc=2x+1, then x=

Column-II

(B) | The number of all possible values of (q) |0
6 where 0 <6 < for which system of
equations (y + z)cos30 = xyz(sin30),

2c0s30 o 25in36

¥ z

(xyz)sin30 = (y + 2z)cos30 + ysin3 0,

have a solution (xq, 1o, 29) with yzg

xsin30 =

#0is
(C) | The number of values of 8 in (r) |1
ZZ X1 such that 0#2% for
22 5

n=0,+1, +2 and tan® = cot50 as well
as sin20 = cos40 is |
(D) |Let @ be a complex cube root of (s) B +1
unity, then number of distinct
complex numbers ‘z’ satisfying
2

z+1 [0} (0]
o z+0® 1 |=0is
o® 1 z+ |
54. Match the following:
Column-I Column-IT
(A)| Maximum value of H(J:Tb where (p) 1
a
abe Zis
1 2 4
B) | tan|tan'—+tan ' S+tan ! 4.0 |= 0
(B) [ 3 5 = q

(Q) | If ® is a 2010t root of unity, then  (r) |2
logo |1+ +0? +.. + 0% - 1| =
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D) 1f Z<a<T | then
4 2

o

(s) |3
tan”! [% tan 2A]+ tan~!(cotA)
+ tan~!(cot?A) =
55. If y =mx+ mi, (i =1,2,3) represent three straight
i

lines whose slopes are roots of the equation
2m3 = 3m? = 3m +2 =0, then

Column-I Column-II

(A) Algebramsum_ofthemtercepfs ) 4*.E+9\/§

made by the lines on x-axis is | (P —
.(B) Algebraicsum of the inlermpls. [ 3

made by the lines on y-axis is @ 2
(C) | Sum of the distances of the 21

lines from origin is ) e
(D) |Sum of the lengths of the 5V2 4945

lines intercepted between the | (s)

coordinate axes is L

56. A triangle ABC is inscribed in the parabola
2 =4x with A as vertex and the orthocentre of the
triangle as the focus of the parabola.

Column-I Column-IT
(A) | The distance of the centroid of the (p) |1
triangle from the vertex A is not
more than

[ (B) | The distance of the circumcentre (q) [ 2

of the triangle from the vertex A

is more than

The distance of the incentre of the (r) |3
triangle from the vertex A is not

less than

(©

Distance between the incentre (s) 4
and the circumcentre of the
triangle is less than

® |5
57. Match the following;:

Column-I Column-II

.(A) Locus of centre of circles (p) straight

touching x? + y? — 4x - 4y = 0 line
internally and x2 + % — 6x — 6y
+17 =0 externally is

(B) | The locus of the point (3h -2, 3k) (q) | Circle
where (I, k) lies on the circle
X +y?-2x—dy-4=0is



(C) | Locus of centres of the circles | (r) =Ellipse
touching the two circles
2+ y?+2x=0and 2%+ y> - 6x
+5=0 externally is

(D) | Extremities of a diagonal of a| (s) | Part of

rectangle are (0, 0) and (4, 4). Hyperbola

The locus of the extremities of

the diagonal is

Integer Answer Type XY zZw

This section contains 7 questions, The Q%lv
answer to each of the questions is asingle digit () ,m(
integer, ranging from 0 to 9. The appropriate % 2 5 %-
bubbles below the respective question @) '® -
numbers in the ORS have to be darkened. For ﬁ%?f’
example, if the correct answers to question  |@)@@)|@)
numbers X, Y, Z and W (say) are 6, 0, 9 and @%@T@
2, respectively then the correct darkening of  |®|®IB|®)
bubbles will look like the following:

58. If the angle between the asymptotes of hyperbola

2 2
X_Z - y_z =1is % . Then the eccentricity of conju-
a
gate hyperbola is

59. The equation 22 + (7 - 1)2* * 1 + 4 = 0 has roots
of opposite signs, then [a] is (where [.] denotes
greatest integer function)

60. Tangent and normal at the ends A and C of focal
chord AC of parabola y? = 4x intersect at B and D,
then minimum area of ABCD is

61. The minimum distance of 432 + 3+ 4x -4y +5=0
from the line -4x +3y =3 is

62. A =(-3,0) and B = (3, 0) are the extremities of the
base AB of triangle PAB. If the vertex P varies
such that the internal bisector of angle APB of
the triangle divides the opposite side AB into two
segments AD and BD such that AD : BD =2 : 1,
then the maximum value of the length of the
altitude of the triangle drawn through the vertex
Pis

63. The tangents drawn from the origin to the circle
2%+ 2 = 2rx = 2hy + If? = 0 are perpendicular, then
the sum of all possible values of ft/r is

64. All terms of an A.P. are natural numbers. The sum

of its first nine terms lies between 200 and 220. If
the second term is 12, then first term is

SOLUTIONS

Lo 2=l (777 7,)

P n T
= lim cis, Fot——————
n—es ( 1.2 3 2:3-4 n(n+])(n+2))
- T . m
= lim cis| — cis—
n—eo Lz( (n+])(n+2)]] 4
T
Arg(Z)=—
rg(Z)= Y
For ! + . N
Ay A3y i1 Onsa

U S SN
2Aay —ay) [”1”2 Ayy142 }
2. (o) : sin(2sinx) = cos(2cosx)

sin(2sinx) = sin(g - 2cosx]

. T .
2sinxy=—-2cosx = SiNX+cosx=
2

L]

2

16
26 R I

—
o

2
= l+sin2x=71t—6 = sin2v="

tanx +cotx = 2cosec2x =

=16 n*-16 ni-r
= p=32,9-2,r=-16 = EXI*'_,
25
3. 4d):Lct5=sinE+lsin2—n+lsin3—n+ oo
2 3 3 3
1 2rm 1 3m
c=cosTt2cos T 4 Scos 4 o0
3 2 3 3 3
. LA 2n 2n
c+is=| cos—+isin= |+—|cos== +isin=—
3 3) 2 3 3
1 3 .. 3m
+—| coOsS—+1sIn— |+......e2
3 3 3
in
fe3+]( ) ](93)
(cosne + zsmnB) (cos + isinQ)"" = 0
in 2 .3
:flog(lfe3 { x+%+'\3 +‘.‘,<w:710g(17x)}

- —log[l7(cos§+lsin§]]=7log[(lf%]71§]
el Bl 2]

(v logz=loglzl+iArgz)
—(logl+ itan’l(—\/g)) —itan13

= s==
3
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4. (a): Since angles of same segment are equal
ZBED = ZBAD = Aj2
ZBEF=ZBCF=CJ2

Now, ZDEF = ZBEF + 2 BED = % =900 -g

Similarly, ZDFE =90°— %, ZEDF =90°- g

Area of ADEF = %(DE)(DF)STE[QUQ = g}

1 A
=5 (DEXDF)cos
Circumradius of AABC and ADEF are equal.

DE B DF B EF B
sin(90°—C/2)  sin(90°—B/2) sin(90°—A/2)
DE = 2Rcos(C[2), DF = 2Rcos(B/2), EF = 2Rcos(A/2)

2R

Area of ADEF = %[ZRCOS(C [ 2)I[2Rcos(B [ 2)]cos(A [ 2)

A B _C
=2R%cos = cos - cos—
2 2 2

=2R?
ab

msﬁ L Gl , similarly other's
2 be

2R%sA
Area of ADEF ;5 2R% Rs R

—or? A
abc

Area of AABC A 4RA 2A 2r
R=a—bc&rs=A
4A
5. (b): xsin@-ycosO=y x2+y2 (1)
-2, 2
sm2 9+c052 B: . 1 . ")
a b 4y

From (1), x%sin?0 + y°cos?0 - 2xy sinf cosd = x? + 17
Clearly, ¥2 cos?0 + y?sin20 + 2xysin0 cos0 = 0

. X -y
=0 = ——=—Z =
= xcosf + ysinB =0 S8 cosb M (Assumed)

40 MATHEMATICS TODAY | MARCH'14

22 = p2sin%0, y? = plcos’® = xZ+yl=p?

42 2

25 2 =4y’
sin“® cos”0

2 2
= sinzezﬁ, cos?0=—
Xty Xy
sin%0  cos*0 1
From (2), e v
a b x4y
\12 }/2
X4y x2+_1/2 1 X2 y2
: T2 72 & 2ttt
a b x5y a~ b
6. (b):0<coslxsm; 7gssin’1ysg

2
= 0 (sin’ly)ZS "T ;

2
am

0 —<—+m
4

|8,

= 0zansn+d = USaSi+]
g

log,60 2log,2+log,3+log,5

7. (d): log,,60 =
log, 12 2log,2+log,3

_ 2+log,3+logy5
- 2+log,3
log,30 _log,2 +log,3 +log,5
log,6 N log,2+log,3
_ l4log,3+log,5
C 1+log,3
log,24 _3log,2+log,3 _

logg30 =

3+log,3
log,3+log,5

10g1524= log,15

log,3+log,5
Put log,3 =x, logyd =y in (i) and (ii)
_l+x+y _3+x
=—"-77 = =
atax=1+x+yandbx+by=3+x
@=-1x-y+a-1=0
(b-Tx+by-3=0
Solving (iii) and (iv),
_b+3-ab  2a-b-2+ab
Coab-1 ‘7 ab-1
2ab+2a-1
ab+b+1
PQ AP AP
sinA  sinZAQP sin/ADP

=

... (iii)
- (iv)

= log,60=

8. (o) :InAAPQ,

a b ¢
sinA  sinB  sinC

[Using

J



B =8¢

©

. [AQP ZADP are the angles in same segment)

ZAPD == (angie in a semicircle)

APDB:E—A; = ZADP=2B

A

B D

From AAPD, sinB:ﬁ
AD

PQ _AP _ PQ _(AD)sinB

sinA  sinB sinA sinB

= PQ=(AD)sinA

From AADC, sinC = % = AD=ACsinC = bsinC

= PQ=bsinC sinA = 2RsinA sinB sinC = A/R

b <

=R
2sinA _ 2sinB_ 2sinC ]

(viing 0=

9. (b):az20,2-a20 = a

<2 > 0<a<2 ..(i)

Vo e 2 o VBefi

mcosaﬁﬁsm

V22—
Vatd

= 2+2—n+2ﬁms a+

= 2(2—54)2412 = a2+la—4200r(a+1)2—(\/§)220

= as—]—\/g,az—lJr\/E

using (x—a) (x-b)20Va<b
:\/5—1 <2 using (i)

Na+d

<1 = 2+ 2-asVa+4

4 =>\/5\f2—n <a

= xsaxzb

2 1 _1-at
10. (@: Zy=l+a+a"+..+a =
1-a
1 —a*
=>Z——=—
F1-a 1-a
L I I ¢ lal <1)
¥ 1-a| [1-a| 11-al I11-al '

= Z; lies within the circle

AL P
1-a 1-al

11. (a): logy(cos(sinx-1)) 20 = cos(sinx-1)=1
= cos(sinx-1)=1 = sinx-1=0

= sinx=1 = x=(4n+1)%,ne[
RHS =0 ifx:(2n+l)g,Vn el

12 (:al—x+a=2x—ax+1
2+(l-mx+1-a=0

Sincexe R, A=0

= (1-a-41)(1-a)20

= (1-a)(l-a-4)20 = (1-a)(--3)=20

—= 3 1 P

(@-1a+3)=0

e (w, 3] [l =)

ag [-2,0]ieag (-2,-1,0)
2n

3n
13. (d): Let y=tan— +4sin—
(d): Let y an11+ sm]1

Lo

3n 3n 2n  3n
yeos— =sin—+4sin—cos—
11 11 111

. 3n .om .om
=sin—+2| sin——sin—
11 11 11
Squaring both sides, we get
yz cos? 3 = sin® 3 +4sin? 5® +4sin2 ~
11 11 11 11

3n_. 5n n.n .ot m
+4sin—sin— - 4sin—sin— - 8sin—sin—
111 1m 1 11 11

. 1- cosG—TE +2/1- msm—n +2 'l—chE
"2 11 11 1

2n 8n 2n 4n
+2| cos—— —cos— |~ 2| cos——cos—
11 11

9 2n 4n 6n 8n 101
=22 c0s2Z +c0s 2L 4 s 2T + cos ok + cosmk

2 11 11 11 1 11

11 6n
+—cos—

2 0!

2 4n
= 2y Cﬂﬁzﬂ—9+lltt)bi—4 co%—"+c1)§—
11 11 11 11

61
+C05— +C0S— +C05——

8n 10m
11 11 11
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:9+1]msﬁ—n— 2 ZSinz—nm +251n2—nms4—n
1 . 2¢n 11 11 11 1
sinJ>
11
6m 2n  8=m 2x  10m
+ Zt.m—cot.— +2sin——cos— + 2sin—cos——
11 11 11 11 1 11
6m 2 L 4m o 6m . 2m . 8m
=9+11cos— ————|sin— +sin— —sin— +sin—
11 2n 11 11 11 11
n-——
11
0: . 6n . 12 . 8m
=Ssin— +sin =sin +sin =smn-—
11 11 1 11
2 2n 107 121
=9+1lcos—~— —sin——+sin—— +sin——
. 2m 11 10 1
smn-—
11

=9+11::056—7r7i 75in2—n+0 =1](1+c056—n]
11 Siny 11 11

2 31 23w

Zyzcos HZZZGJS —_ = yz:]l :>y:\fﬁ

2 .2 2 1 1 1
14. (¢): a“+b"=c“ and —=—+—=
a2 b2
Let ‘0" be the smallest angle at the vertex A of AABC
then sinb="2
c

a z a :
= [7) =1—(7] = sin’0+tan’0=1

¢ b
ie, sin*0-3sin0+1=0

V5-1
2

=sinf=

15. (b): Let D represents the complex number z = (zp)
Alz)

AN

L

Diz,)
ZBAD = ZCAD = A2

ITTE _ BT iAn2

lz—z, 1 lz,-2,1

-z (3~ (@)
lz=z, 7 1z,-z,F
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z-z, "
B <o (i)

2
lz—z,1

2
(e =2)
zf

Similarly,
i -z,

From (i) and (ii),

(i

2 2 2
= (zz,)" =(z,5,)(z,2,) = 27 =52, = zp =72

16. (d): The locus of the centre of the ellipse is director
circleie. x2 +y? = 100
Y,

o
£C,0C,=8
53

Arclength = 1()% =

= Z_2tan! l =Z
2 6

1 1 1
E’m
b-a _c-b
brc a+h

= 22=a2+c® = a2 1% e AP
18. (a): Let the roots be ot and 2at
zl_ianda-lu: 2

a*—5a+3 a?—5a+3
(1-3a)°

o ool 0807 1 2
9 (a?-5a+3)%| a’-5a+3
= 9a2—6a+1=9a%—450+27

17.
Ok a+b c+a

= o+2a=

= 39%=26
26 2
a====
39 3



T,2+3T,-2
19. (@: S %: = T2=2 (as 5 =Ty)
2 2
5,5, -1 +3(T7_—T|)=T2
3

T2 -T2 +3(Ty-T,)=3T, = T2 =TZ+31;=2+32

20. (b): It turns out that P has to be on the left branch.
x-coordinate is found to be - 64/5
+ Directrix

Given#zl’s

2 b |

L N 4,b=3= e—§
42 3 4

21. (c): Solving C; and C5,

(3,38 ) o ka?) = qa,a?
A[ 171('171(} (a,ka”) =(a,a” - 3).

Tangent to C at Aisy +a® -3 =2kx ...(1)
= B=(1-2) (A#1)

ﬂZ

ora*-2a2-5a+6=0=(a-1)a-3)+2)=0
= a=3,a=-2,a=1.
noa=3

From expression (1), -2 +a’-3= Za(l —i]

22. (d): (x, y) lies on the circle, with AB as a diameter.

Area (AABC)=3 = (%)(AB)(ahitudeFB

i 3 .
= altitude=—= = nosuch C exists

V2
(" C(x, i) does not lie on circle as radius of circle
=R = /2 <Altitude of A .. C(x, y) does not lie in xy-plane.
23. (a): The reflection of (o, ) in the line y = 2x is
(o, By) :[:HBTM/L;:;B] =aypy =1
= 1202-7af - 1282+25=0
= 1217+rty+5y2+f 0
o =7
24. (d):a, b, carein A.P.

a+c

= 2b=a+c=> b:T (1)

(b—a), (c-b), aarein G.P.
= (c-bP=alb-a)

= [C_ﬂ]zia(c—u)
2 2

= c-a=2a =>c—3a L (2)
_c

273

25. (d): Equation of tangent at 0 is

From (1) and (2), I =

X cos0+Lsing=1
a b

Area with the axes is zab

ZB

26. (c) : The chord of contact yyy=2(x + xp) of the point
P(xp, yg) with respect to the parabola is tangent to the
hyperbola x2 - y2 = 1 iff 2x? + yo? = 4.

Locus of Pis the ellipse 2x* + y2 = 4

: ?
27. (d): Equation of chord of hyperbola a—z 7{)—2 =1
bisected at a given point P(xj, yj) is given by
2
xx x .
GT"%’ :ﬂ—; z' ~lorT=§
Equation of chord T=5"
= (=1 -20)(1) - 1=(-1?2~ (2)(1)2 e 1
= —x-2y-1=1-2-lorx+2y—
Points of intersection of the chord & axis
are (0, 1/2), (1, 0)
Required points (vertices of triangle) are A(0, 0),
B(0,1/2), C(1,0)

0o 0 1
Required area =|=|0 1/2 1 :i sq. units
1 0 1

28. (a,0: 2cos(o¢+g] cosg: —cos(a+p+y) (1)
Qsin[uug] mg —sin(o+p+7y) w (i)

[
0] = tan[oﬁg) tan(c+B+7v), o+ B+y= mH-(ng]
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B B

= ot+pt+y=nto+ - =y=n-—
B+y it ek

From (i), 2cos[a+ﬁ) s:osE :*COS(Ot+ﬂ+R*E]
2 2 2

= 7cas(n+u+ E] =ms(a+g]
2 2

= 2cos(a+E]c059—ms(m+E):0
2 2 2

cos(oﬁ-EJ {2(059— 1]:()
2 2

2
= 2c05E71=0=> msE=1
2 22

29. (a, b, ) :cosx +cosy =a
cos?x + cos’y + 2cosx cosy = a® (i)
cos2x + cos2y =b

= 2cos’x—1+2cos?y—-1=b

= 2(cos’x + cuszy) =b+2

e (i)

b
= cos’ r+cuszy=§+1

b+2

2
From (i) & (ii) cosxcosy = %7[—J <o (iid)

4
cos3x +cos3y = ¢

4cos®x — 3cosx + 4cos’y — 3cosy = ¢
4[(053 x+cos® y]=3[cosx+cosy]=c
4[(cosx+cosy)(cosz X+cos? y—cosxcosy)]

—3(cosx +cosy)=¢

= 4la Lhe N nzfg -3a=c
2 2 2

= 23+c=3a(l1+b)
30. (a, b, ¢, d) : As APQR is equilateral, orthocentre,
circumcentre and centroid will coincide.

Z+2y+zy

3 =1 = lz+z,+2,7=9
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= (2t 2y+23) (312, +23)=9

4 1 1 4
= |t || —+ =9
72 Bla

(o 1z P=4, 12, 17=1, 12, P =1)

and ZQOR =120°

31. (b, d): loga, logh, loge are in A.P,,

= 2logh=loga+loge = b>=ac

2(log2b - log3c) = (loga — log2b) + (log3c — loga)

2 2
%] e Be 2y _(Bo)_2b_ L ops
3¢ 26 a 3¢ 2b 3¢
= b= &
2
2 2
Since, b2 = ac :,ﬂ:b_: 9 gc,bzﬁ
c 4 4 2
Clearly,a+b>c,b+c>a,a+c>b
(If sum of any two numbers is greater than the
third then numbers can be assumed as sides of the

triangle.)

32. (a,b,0: ZQTS = ZPTQ =g, as QS is diameter

g =sin(9,ﬂ =cosﬂ,i =lan9,% =cotH

PQ RS PQ
3 2
ar + L +PQ-RS
PQ
=sin? 0+ cos” 0+ (4cotO)(4tan ) = 17

33. (b, o) : The parabola can be written as

2
(x+%} :z(y—%o)mxz :2Y[X:x+§,Y:y—%}

A point on the axis is [_—321/) from which three
normals can be drawn if Y > 1ie, y> i >2

34. (a, b, ¢, d) : Equation of Cyis (x - a)® + (y - a)* =a®
orx2+y2—2ax—2ay+a2=0

Equation of C, is (x - b) + (y - b)* = b*

or 22+ 12 = 2bx = 2by + B> =0

Now circles C; and C, touches each other if
Ci+Ca=r+nr

oryJ(a—b)% +(a-b




= R2|@-b)|=a+bor2(b-m)=b+a

h+a7£
b-a 1
L = \E at (using componendo & dividendo)
0 21
b_(2+1)° 34242
a 2-1 1
Also two cicles x? + yz +2gx+2fly+dy =0
& X2 + )7 + 2gox + 2fy + dp = 0 are orthogonal if
2082+ 2fifp=di +d;
= 2ab+2ab=a?+t?
a®+b? a b
=4 or—+-—
ab b a
= £2-dt+1=0 (t=bla)

t:%:nﬁ St
a

=4

= S: 2 +ﬁ(as 23 is not included in the question)
Again Cy @ (x - b2+ - bR -b2=0 passes through the
centre Cy(a, a)
b-a
(a—bR2+(8-bPR =1 orZ(—J =1
b

or . é or L using dividendo

b—a 1  a J2-1 s

or%:ﬁ(«ﬁ+1)=2+\/§

35. (a, c) : Tangent to the circle x2 + y? =1 is

xcos +ysing =1.

R(xp, o) is the point of intersection of the tangents to
the ellipse at P and Q

= xcosO + ysin® = 1 and xgx + 2y = 4 represent the
same line

= xg=4cos0 and yp=2sin®

2 2
o Yoy
16 4

2 2
Hence, locus of P is the ellipse ;:—6+ !/T =1

=

36. (a, b, c) : If the parabolas have a common normal

of slope m (the only allowed value of m is m = 0) then

it is given by y = mx - 2knt — k> and
y=m(x—1)—2m—m®=mx - 3m-m>

= Zkm+kmd=3m+m® = m=0m>= Jkiz]k.
If m? < 0 then only common normal is the axis.
3-2k
= ——=<0
k-1

= 3-2%k<0&k-1>00r3-2k>0&k-1<0

= k>§ &k>]urk<%andk<1

37. (b, ¢): Equation of the ellipse whose axes are

along the axes of co-ordinates is given by

)(2 2

E+ZT=1. e (%)

Now * passes through (-4, 1)
16 1 .
—4+—==1 e (1)
a2 b

Also the line x + 4y — 10 = 0 tangent to the ellipse now

ie, Ix+my+n=0=x+4y-10 are tangent to ellipse

n2=a?P+m?? = a®+16b% =100 o (i)
Solving (i) & (ii), we get  a?=20,a2 =80
2=5, b2 = 5/4

Required equation/possible equations of ellipse
2 2 2 2

LSNP L

20 5 80 5/4

38. (c): The circle ABC is the circle described on the

point of (1, 1) and (5, -7) as diameter

39. (¢, d): (o, 112) lie on the parabola y = 22

(¢t, 0t) must lie between the asymptotes of hyperbola

2 2
== 1 in 1% and 2"¢ quadrant.
y==2x Y
Asymptotes are y =+ 2x
2a<o? = <0 or a>2
and 20 < o i i

a<-2 or a>0

e (-9, -2) or e (2, =)
40. (a): Given f(x) =32 - 13x? + 14x -2 & o, B, y are
roots of fix)=0
Clearly f(0)=-2,f(1)=2,f(2)= -2, f(3) = 4.

Here f(0)f (1) <0, f(1) f(2) <0, £ (2) f(3) <0
= 0<ua<l, 1<f<2,2<y<3

= la]=0 [BI=1, [v]=2
tan'[r] + tan~'[B + 1] + tan~[y + 2]
=0+ tan12 + tan"'3

4 2+3 n_3m
=m+tan =n-—=—
1-2-3 4 4

41. (¢):Since0<a<1 = lim cxmBU"=D
nses

k=0
o tan (k) = tan10 =0

42, (d): tan o+ tan”! B+ tan’ly = tan’l(
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As @, B, yare roots of 3x% - 13x2 + 14x - 2=0

2¢1=a+[ﬂ+v=§,Zaﬁ=uﬁ+[§y+m=%aﬂdaﬁ'y=%

B 2

-1 3 3 -1
= = -1
tan 1 tan™ (-1)
3

Since ¢, B, y are positive and real,
= lan’1a+lan’lﬂ+tan’ly=:%
0, @: 87 8D mn 4

z4-zp AD P
= zg—zp=z4i-zpi
:>zB—zA:'=zD(l—i) :
Zp—Ep=
Angle between AC and DE = Arg T

2T
- 1—7

=Arg w :Arg(]+,‘):£

iz —2¢c) 4

3

4. (@): DE=lzp-zpl= >

1 2. 2 : 2
Zp—Zpol -0 W+o7)+ 10—
PREPPINEA hai/ R s JHilw o)
1-i 1-i
“1-43 _
= (using 1+ +w?=0)
2
AE:‘ +¥:3+2J5

46. (b): Iy = Al - Al From AALLB

LB
rcosec(A[2)—rcosec(A/2), sinfA[2 =1 =1
cosec(4/2) (A/2), sin(4/2)= =L

= cosec(A/2)[s tan(A/2) - (s - a)tan(A/2)]
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= cosec(A/2) a tan(A/2) = a sec (A/2)
47. (a): From ALDC,
ino°_c /2=l _
sin(90°-C/2) = IC =1c
= [1C = rsec(C/2)
Similarly, I,C = ry sec(C/2)
LI =1,C + I,C = (r) + rp) sec(C/2)
=[4R sin(A/2) cos(B/2) cos(C/2)
+ 4R cos(A/2) sin(B/2) cos(C/2)] sec(C/2)
=4R[sin(A/2) cos(B/2) + cos(A/2) sin(B/2)]

B)zmm(g]

cos(C/2) (- c=2RsinC)

:4Rsin(A+

2c

si

a b c
as = = =
sinA sinB  sinC

_ 2ccos(C/2)
~ 2sin(C/2)cos(C/2)

48. (c): Area of Al I3 is

=c cosec(C /2)
%x([113)x Al = %(acosecA / 2)rcosec(A [ 2) :aTl::

49. (b): Take B as origin, BC as x-axis and take A as
(i, k), C (4, 0)

Area of AABC:%A}XK:ZJ; (1)
D=(2,0)and E(M,EJ
2 2

. AD L BE, slope of AD x slope of BE=-1
= KB+h+4)(h-2)=0
Also AC=3 = (h-4P?+k2=9

()
. (3)

3 , 1
2)-(3 h=2 and k> =—
2)-6) = 5 an 1

From (1), area of AABC = NT
50. (c): Now AD is the bisector.

b+c>a = b+c>6 A
b>2 (using c =2b)
b drt-3b

Again,
4?

1

= b<6
2<b<6and consequently 4 <c <12
51. (c): Now, 2=h2+k2 and b2= (i - 6)2 + K2

2
cz—b2=12h—3b=>h=¥

Given thatk>>10 = 2-h*>10



2
2
= 4b2—{¥] >10

or b* — 4062 + 304> 0
= (P-2012-96>0
= (b -20496)(b> -20-+/96) > 0

= 20-4J6 <7 <20+4V6
= 11.4<b2<296

= b=4o0r5

52. A-q, B-s, C-r, D-p

(A) In (0, cosl), cos™x > sinlx
Alsocos'x>1 and sin"'x<1
= The greatest is (cos’lx)mﬁ“ = t, the least is
(sin'lx)“(‘s x= ts

and (sin~Lx)sn ¥ < (cosLy)sin Y
= h<h

So, 4> 3> 1>t

1
(B) Similarly, if cosl<x<—
’ 7

coslx > sin"lx and both are less than 1
So greatest is f; and least is f, and ty > t;
Hence 3> 13>t > 5

(C) For % <x<sinl

We have 1> sinlx > coslx

So the greatest is ¢, and the least is {3, f, > 14
Hence, t2>t >t3> 1

(D) Forsinl <x <1 we have sinlx>1>cos™'x
So the greatest is 1 and the least is {3, £, > #4
Soty >t >ty>ty

53. A-s, B-p, C-p, D-q

a? +b% -2
(A) Use cosC = 2
(B) (i + z) cos30 - (xyz)sin30 = 0 (1)
(xyz)sin36 = 2z cos30 + 2y sin30 w(2)
(xyz)sin36 = (y + 22)cos38 + ysin36 - (3)

From (1) and (2),
(y + 2)cos38 = 2z cos38 + 2y sin36

= ¥(cos30 - 2sin30) = z cos38

From (2) and (3)
2z c0s30 + 2y sin30 = (y + 22)cos30 + y sin30
¥ sin30 =y cos30 = sin30 = cos30

= tand0=1= 39=nn+z nez

= (]:ﬂJr1 = B:i,s—n,g—" (three values of 8)
3 12 2712712

(C

tanf = cot50

sinf cos50
cos®  sin50
= 4c0s%20 - 300520 =0

=0 = cos68=0

= c0s20=0 or cos20=% %
§in20 = cos40 = 2sin?20 +sin20 -1=0
(using cos2n = 1 - 2sin’n0
. cosdB =1 - 2sin228)
sin20=-1 or 1/2
= c0s20=0 and sin28=-1
K s

= 0=——
2 4

and cos20= i%, sinZG:%

=20=1, 00 o -1 O
6 6 12 7 12
p==t ,i , an (Three values of )
47127 12
z+1 o} o?
D) | © z+m? 1 |=0=2>=0=z=0
o’ 1 z+ |

54. A-r, B-p, C-p, D-q
ab-+ab B 2Re(ab) _ZRe(aE)

A = = —
o labl lab| lab |

-1 n_nn-1
(B) tn:l.an’1 — —tan! L
1+ 22"7] 1+2ﬁ '2"71

=tan™12" - tan~'2" -1
= S,=tan’2-tan'1+tant4—tan'2+...
e tan1 2% — tan12n -1

<2 (- Re(ab<lab )

= —tan! 1+ tan127
lim 5, =-Z+2-2
H—yes 4 2 4
(C) We know that 1+ o +@?+ ... + @208 + 9200 =0
-1
2008 __ 2000 _ =1
[G]

=S T+0+0’ 4ot o

-1, -1

1
= log2(1+m+m2+‘..m+ 2008 —a) =log, $+ 5

2|

=log, _; =log,2-log, lwl =1

o 1f Faal
4 2
O<cotA<1,0<cot?’A<1 = cotdcotPA<1

cotA + calaA]

tan ™! (cot A)+ tan”! (mt:' A)= tan! 7
1-cot™ A
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1-cot* A
- tan"(i%] :—tan‘l(ltanu]
2 1-tan*A 2
55. A-r,B-q, C-s, D-p
M=-1,1/2,2

2 2
—tan1 cotA (1+cot” A) —tanY cotA- tan“ A
tan® A-1

-1 21
(A) 2;}2 =4

® ¥---3
;

“1/M; | 524945

J1+M

© X

1) a9

10

56. A-(s, 1), B-(p, q, 1, 5), C-(p, q, 1), D-(q, 1,5, )
The other vertices of the triangle are

(5,25) and (5, - 2v/5)

Therefore, the centroid is (% ,D] ; the circumcentre is

[%,0] and the incentre is (3, 0)

57. A-t,B-q, C-s, D-q
(A) sp+s'p =2a which represents an ellipse

(B) a=3h-2p=3k= OETQ = h,g =k whichrepresents

acircle.

(C) Isp—s'pl =2a which represents a hyperbola.

(D) Locus is a circle with the given diagonal as
diameter which represents a circle.

58. (2): Ztan"[kaﬁ
al 3
2o14iod
33
L+l=] = 1 +§=1 = 1 =1 = e¢'=2
22 2 a 24

1
59. (0): a€|0,—
( 3)
60. (8): If 1, & t, are parameters of end points of focal

chord of parabola y? = 4ax then ¢t =1
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Clearly ABCD is a rectangle
Co-ordinate of B(tfy, (t; + f3))

A(t) = A(t], 2t)

B(b, t+1)

C(t) = C(t2, 2t)

AB=1(ty - 1) |1+

BC=(t, -1+

Area=ABxBC =(t, — ) (1 +#])(1+13)
2
=(r2—tl)2,2+rf+r§=(ll+!1] 2+t12+l2
) I
17 1
=|h+=| 22°=8last; +—22
b h

3
Least value of [fl +%] =8

61. (1): The given curve represents the point [7%, ZJ
Minimum distance = 1.

62. (1): The point E dividing AB externally in the
ratio 2 : 1 is (9, 0). Since P lies on the circle described
on DE as diameter, co-ordinates of P are of the form
(5 + 4cos0, 4sinB).

Maximum length of the altitude drawn from point
P to the base AB = [4sinf| . = 4.
63. (0): Combined equation of the tangents drawn
from (0, 0) to the circle is
(2 + Y2 = 2rx—2hy+ h2)h? = (=rx - hy + h*)* here coefficient
of (using S§' = 1%
X%+ coefficient of y> =0

= (=) +H-r)=0 = k:tl
r

= Bty Ls-BeBo g0
r r r r

64. (8): According to the given condition,

200 < (2012 - )+ 8d) < 220 0r 2 < g < 224
2 54 54
ord>3&d<5
= d=4
Firstterm=12-d=8 [ 1]
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West Bengal

irs JEE 2014

The entire syllabus of Mathematics of WB-/FE is being divided into six modules, in each module there will be a Mack Test Paper
(MTP) and two MTP in the whole syllabus which will be published in subsequent issues.

The syllabus for module break-up is given below :

Module I : Algebra - I, Module - Il : Trigonometry, Module - Il : Co-ordinate geometry of two dimensions, Module - IV : Differential
calculus and its applications, Module - V' : Algebra - Il, Module - VI : Integral calculus and its applications, Differential equations.
CONTENTS :

Integral calculus : Integration as a reverse process of differentiation, indefinite integral of standard functions, Integration by parts,
Integration by substitution and partial fraction.

Definite integral as a limit of a sum with equal subdivisions. Fundamental theorem of integral calculus and its applications. Proper-
ties of definite integrals

Differential Equations : Formulation and solution of differential equations of the forms.

Mock Test

1) dyfdx = Ax) x g(y) 2)  dyldx= fly)
3) dyldx = (ax + by)(cx + dy) 4)  dyldx = (a;x + by + 61)/(@xx + boy + 6,) flay/ap = by/bo)
5) dyldx + p(x) y = Qx) 6) Py / dx? + pydyldx + poy = O with py and p; constants.

7 dPyldé = fx)

Application of Calculus : Tangents and normals, conditions of tangency, Determination of monotonicity, maxima and minima,
Differential coefficient as a measure of rate, Motion in a straight line with constant ion, G ic interpretation of definite
integral as area, calculation of area bounded by elementary curves and straight lines, Area of the region included between two

elementary curves.
This paper is useful for JEE Main & Advanced and other Engineering Entrance Exams.

MODULE - VI : INTEGRAL CALCULUS & ITS APPLICATIONS, DIFFERENTIAL EQUATIONS

Time : 40 mins Marks : 30

SECTION-1

dx
This section contains 18 questions. Q. 1 to Q. 18 carry | % 17 2 - .
one mark each, for which only one option is correct. Any Wt +2x-1

wrong answer will lead to deduction of 1/3 marks. af1-x c o af14x c
: 18 J’tarﬁxdx=(u‘+|3tanx+ytan31+C, then @ cos (ﬁ]+ (®) cos (E}'
atfry= = a1+
@) 1 (b) 1/2 (© 1/3 (d) -1 (©) sin’l(%]+c (d) sin ‘[ij]JrC
X
"y logf(ﬂ]{ AJ 1 myx
= J T (x2m)* = 17? fan{(x")"+ C. 5. je‘[lagx+%)dx=f(x)g(x)+C,I.hen
Then which is correct? x
(@) A=m-1 (b) B=m (@) flx)=egx)=logx
B-A=1 All of th 1
(©) . ) (d) of these - f(X):ng,\+;,g(1):£’x
3. If [——2 = sin"(ksinx)+C, then

101 —tan’x
K(1+k)(1+ kY1 + k2 + k%) =
(@) 2010 (b) 2012 (¢) 2013 (d) 2014 (d) none of these

By : Sankar Ghosh, HOD (Math), Takshyashila. Mob : 09831244397.

© fe=logr—1, gt=e"
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1L

12.

14.

Lz =1tan'l(b tanx) +C, thenab =

cos2x+3sin“x 4

(@ 0 (®) 1 (@ 2 () 3

/4

_[ {tan" (x — [x]) + tan” 2 (x - [x])}dx =

0

1 1 1

@ B — @ 5 @
1007

The value of ] Isinx|dx=
0

(@) 100 (b) 200 (¢) 300 (d) 400

5 ik ro\_

352;5 (JT+?]_

(a) log2 (b) 1+log2

(c) 1-log2 d) 0

1
. Letf(x)=max {2-x,2 1 +x), then [ f(x)dx=
-1

@ 0 ®) 2 © 92 ()3
sin8 cosech
If A= I 3 and B= j 5 , then the
1 1+t 1 Hl+t)
A A B
value of |e?ef B -1l is

1 AZ+B? 4

(b) cosecH
(d 1

(a) sinO
© 0

d pSinx
Let — =——,x>0.
e dx(f(f)) 7

4 o siny?
If chx dx=f(k)- f(1), then one of the
N

possible value of k is

(@ -4 () 0 © 2 (16

. Theareaof the plane region bounded by the curves

x+22=0and x+ 31> = 1is equal to
(@ 43  (b) 53 () 13 (d) 2/3

1
Theareabounded by the curve ¥ = 5(2 -3x-2x?)

below the line y = x + 1 and the x-axis in square
units is
37

@) in

37

17
(b) o () i

29
(d) P

15.

16.

17.

The integrating factor of the differential equation

dy y .
L A )
dr (1-xBx N

1-vx
1+4x
EY
1-Jx

solution  of

(@) (b)

(© ()

The the differential equation

ady - ydx = 3% +y* dx is
(a) y—y2+y?=Cr (b) y+yr?+yi=Ca?

(c) x+y xz-v-yz:Cyz (d) x—\fx2+y2:Cy2

The
d_y +Lo sinx is

dx  x

(a) x(y - cosx) = sinx + C
(b) xycosx =sinx+C

(c) x(y + cosx) = sinx + C
(d) x(y + cosx) = cosx + C

solution of the differential equation

x 1
LI [ f(t)dt = x+ [ f(£)dt , then the value of f(1/2) =
0

@ 1/5 (b) 45 () 35 (d) 25

SECTION-II

This section contains 9 que:

ns numbered 19 to 27.

Each question has four choices of which one is correct.
Each question carries +2 marks for correct answer and
—2i3 for wrong answer.

19.

20.

If J’+
5cos” x +4sinx(sinx +cosx)

= Mtan™! {% +ytanx )+ k,

then ¢, B, yare in
(a) AP
(c) H.P.

dr
J(2x77)\f,x-1—7;r+|2 -

(a) 2sec!(2x-7)+C

(b) G..
(d) none of these

(b) secl(2x-7)+C

(c) %sec'l(Zx—T)arC (d) none of these

3x
LI J’e“s‘mbx:%f(x)JrC,lhenf“(x) () is

(a) always positive
(c) always constant

(b) always negative
(d) none of these
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x
22, If jm

-4t
A+B=

dx=Ax+Blog(9e* ~4)+C, then

19 19

@ = © @ =

35

23.

@

Suppuse S5=— H(n +12)" then llm logS_
YT

jlag (24 x7)dx (b) j]ug(l+r Ydx

(© 2 j log(1+x%)dx  (d) jlog(x2 —4x+5)dx
] 0
24. The order and degree, respectively of the
differential equation whose solution is ax? + by? = 1,
a and b being arbitrary constants are

@ 1,1 () 21 (9 22 (d) 1,2
25. If (¥ + y2) dy = xy dx, y(1) = 1 and y(xg) = ¢, then
xg=
@) 2% -1) (b) y2(e*+1)
2
© V3 @ (=2

26. The area of the region bounded by the curves
y =22 y=12-x% and y = 2 which lies to the right
side of the linex=11is

@ %(5+3~/E) (b) §(5+3\E)

3
Z(sfaxﬁ)

27. The area common to the curves % + > =
a2+ 4_1/2 =4is

(a) tan'22 (b) 2tan"'242
(9 4tan'V2 (d) 4tan'242

SECTION-II

This section contains 3 multiple choice questions
numbered 28 to 30. Each question has four choices, of
which more than one option may be correct and each
question carries +2 marks for correct answer and -2/3
for wrong answer. For partial correct response without
any incorrect marking :

@ 36-32) @

2 and

No. of correct response
total no. of correct options

Marks ded = 2

28. Lety = f (x) be a curve in the first quadrant such
that the triangle formed by the co-ordinate axes
and the tangent at any point on the curve has area
2.1f y(1)=1, then y(2) =
(@ 0 ®) 1

© 2 (d) 172
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29. For which of the following values of i, is the area
bounded by the curves y=x— r?and y=mxequals
9/2?

@ -4 ®-2 (92 (d) 4

30. The area of the region bounded by the curve y = e*

and linesx=0and y =eis

(a) e-1 (b) jln(e+1—y) dy
1

1 x
(c) L’*I!‘X dx (d) jlny dy
0 1

L (o): jlan‘x dx =J'tanZ x(sec? x —1)dx

= Itanz xsec? xdx — Itanz xedx

= J' tan® xd (tanx) —I(secz x—T)dx
:%tansxf(tanxthc :%lansxflanwx#rc
a=1B=-1y=1/3.

(1+|3+y=%

(x e logr(ex) x:jx‘”(lugle) dx
2y e 1+

[Put "=z = mxlogx =logz

2. @

= ml:xiJrlogx]n‘I:ldz
x z
= zm(1 +log x)dx=dz

= X1 +log x)dx ;E ]
m

dz
7Ejl+z

=(17L_1)lan’lz+C
m
=(l—m—_1)tan’l(;r’”’)+C
m
m=1 —1gmyx
[1——)tan "™ +C
m
On comparing, A=m-1,B=mand B-A=1.

dx _
3. (a): j\/l—tanz:(7

cos xdx

- \/lleSinzx )

cosx
dx
2

x/coslx—sin x

d(sinx)
Ji-(2sinn?

1 . J— :
=—=sin 2sinx)+C
N




= %sin'l (ksinx)+C

k=+2
Now, K2(1 + K2)(1 + K)(1 + k2 + k12) = 2010

4 1a)~Jd7X [Putx—lﬁdx—fidt]
BN, P | t 2

1
— ot
e e dt dt

. 1\/1&, _7J\ll1+2t—f2 j\/z-(f-n2
EVf2 Ot

1 t—l] 1(1 )
=cos” |—= |+C=cos™ +C
[ﬁ V2x

©: fe* (logx+¥—12]dx =[e"logx dx+ [e* ‘;*Zdét

=e"logx- lle’dx#rjeY »iza‘x
x x

: 1, 1 ¢
=e'logx—{—e* - [-—-e¥dxp+[e"-
5 {x -2 } I

:cxlogx—%rx—j;—zrxdx+jx—12e“ﬂ'x+C
1 1
=" logx——¢"+C= —=—|e*+C
logx——e¢ []ng ;JC
1 x
. f(x)=logx-— and g(v)=¢
x
dx dx

Brde): J‘cos.Z:(-*-Ss.inz;( :j

cos? x - sin” x4+ 3sin® x

_ dx _ sec” x dr

cos? x+2sin’x " 1+2tan’x
¢ sectxdx vz Zsecx dx
—Im [Put 2tanx =t = +/2sec” x d1=a‘!:|

-1
tan t+C :—lan (\ftanx)+C
o 7
On comparing, a= 2,6=42
Loab=2
/4

7. @: | {tan” (x — [x]) + tan" "2 (x — [x])} dx

0
w4
= j (tan” x + tan""% x)dx [ In0<x< %, [II=U]
0

/4
x(1+ tan? xX)dx= j tan™ 2 x sec? x dx

ni4
= j tan"2
0 0
/4
=2 xd (tanx) = tan""!x L
n-1 |y n-1

=/4
= _[ tan”
0

100
8. _[ Isinx |dy = 100f\smxldx

[.f(«‘f

n
=100[sinx dx [
0

=lsinxlisa penochc function of peroid ]

sinx 20V x € [0, 7]

=100[-cosx]j = 100[-(-1 - 1)] =200

R Tat s el
=}M [ [ 7yt tim 13 1( ﬂ

1
=j(1finx=[xfloga+x)]5=1710g2
o T+x

9. (o):

10. (c):In (-1, 0), 2
1+x.
In (0 1), 2is maximum

- x is maximum among 2 - x, 2,

jf(x)dx, J‘(z x)dx+[2dx,—
-1 -1

sin@ cosect
I tdt B l‘ dt

: 1 H1+Eh)

Putt=t = @=L
z 2

z

1
sing — 5 Az sind

zdz S0 g
B= [ —2_=- = [ =
! 1(“%] ! 2241 { 1442

oz b b
{ | flxydx={ f(f)dt]

= B=-A
A A* Bl |a A% -4
CleteP o BE al=lt A2 4
1 A%+BE 4| 1247 4
1A -
=Ajl A* -1=0
1 247 4
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NT\\Z
dx (Putz=x2= dz=

2x dx)

12 (d): I

4 5\7\12
2xe
=|————dx

10X
16 sinz
- j e
1z
=Lf @R = £a6)- 1)
f(k)=f(16). .. The possible value of k is 16.

13. (a) : The given curves are x +2y? =0 and x + 3y? = 1.
Now solving the above two equations, we get i = +1
and x =-2. Thus the curves intersect at (-2, £1)

¥

x+22=0
21)

x+32=1

1,0

M

1
Required area = [ [(1-3y*) - (-2y*)]dy =

1
14. (c): The given curve is ¥ = E(Z— 3x—2x2)

- b

and theliney=x+1 < (i)

The area enclosed by the curves (i) and (ii) are shown
above in the diagram.

2
1 1(13) 1,13 37

1 12q
Required area= 11+ IE(Z—Sx—sz) dx
0
=2*3 +—=— sq. units

248 48
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15. (c) : The given equation is
dy y
L A )
dr (1-xBx
dx
Here, LF.=¢ (I7¥0x

jdix Put x=2% = dx =2zdz
(1-x)Wx
J ZZdzZ _2—log1+z !uglﬂf
(1-2z%)z 21 1-+x

1+w
Jx

log "
=€

1 —Vx
16. (b): The given differential equation is

ady — ydx = x* +y? dx

xdy—ydx X +y”
=—n - o &
X

X

2
— 1+(1) dx
x

= log =logx+logC

22
Xty
y Ay
x

x
y+W‘—log.{=logx+logC
y+ﬁ‘=21@gr+log(_‘

o 7| = log(%C)

= y+W:xlc

17. (c) : The given differential equation is,
Y Y Gns ()
dy  x

= log

= log

= log

1

d;
Here I_F.:eji _ elogx _ o
Multiplying (i) both sides by LE, we get

dy y]—x:.mx = i(J(yv) asinx
d.r

ld(xy):lxsmx dx

= xy=-xcosx+sinx+C
= x(y + cosx) =sinx + C



x 1
18. (b): Given [ f(t)dt =x+ [ f()dt

0
Differentiating both the sides with respect to x, we
get

xzfx)El—f(:(
Putting x = (1 E 1
g x= ,wcgcf —)”E—l—fE

1.1 4
o f(,]:_:_

2) 1,105
4

dx

19, b): f—f—
5c0s” x +4sinx(sinx + cosx)

sec? x dy
B e S Put z = tanx,
5+4tan®x + 4tanx ( )

:’[L
422 +dz+5
_1 dz 1 dz
T4, 5 4 2
2 +Z+X (zz)+2-z-l+(1) +2.1
2 \2 4 4

:—tan 1(1+z]+c
2

e

(- 2)+1

1
1[l+tanx]+c
2

=—tan~
4
On comparing, we get,

a=4,p=2y=1 thusa, B yarein GP.

dx 1
20. (b): ,[7 [Pul 2x—7:—]
(2x-7Wx?-7x+12 z
1
7_11 Edz
2 2
RHEYEEY
bl 412
z 4(z+7 2 i
1
L
2 2
1[1+72J _7[1+72J+12
4 z 2.
:,lle$
20 J7z+1)2 —142(1+72) + 4822
=7J'7dz =—sir\’lz+C=fsin’1(—1 ]+C
2 2x-7

z
=—cosec (2t -7)+C=sec(2x-7)+C

Alternative approach

dx
j(2x—7)\)12—7.r+12 ;;2_7”12
_ dx Z(uz —28x+48)
(2x-7) i[(zx-n’ -1 =%[(2x)2 _22x7
Y . S +77% +48-49]
(2x-7)W@x-7)* -1 :%[(Zx—ﬂz—lz]
= z-%sec’l(z;z-7)+c

= sec’l(Zx -7)+C

[ f%zs&c

3x
21 (@): [e™ sinbxdx="—f(x)+C
() je sinbx dx = f(x)

ax
But ]P‘“ sinbxdx = : B (asinbx — beosbx)
as+b
On comparing
a=3,b=2and f(x) =asinbx — bcoshx
ie. f(x)=3sin2x - 2cos2x
f'(x) = 6cos2x + 4sin2x
f(x) ==12sin2x + 8cos2x
=—4(3sin2x - 2c0s2x) = -4 f (x)
f7(x): f (x) =4 which is a constant,

x
2. (b): jmdx [Put ¢=¢%]
e
:f dt I4: +6 i 4% 46 .
o H9t? - 4) H3t+2)(3t-2)
4f2+6 _A_ B c

. N S Y o B
H3t+2)(3t-2) + 3i+2 3t-2

= 42+ 6= A3t +2)(3t - 2) + Bt(3t - 2) + Ct(3t + 2)

Putting t =

6=-4A = A=-32

Putting t =-2/3,

4 5+5=3(_3)(4)
9 3

T 8y 3
9 3 12
, 0 _2( 2
Putting t =2/3, 3—C§(3'3+2)-
_®
12
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I43'+63" C3.dt 35 dr 35 dt 2 ¥ 4

il O TR LA o Mo
9e* —de " 20 T12e2 12l N ¥ 0
3 35 35 Py (dy R
===logt—-—log(3t+2)+—log(3t-2)+C ay Y
Slogt=-210g(3 +2)+ 2 log(3~2) 1A (%] o
3 35 35
=—Zx+="log(3e" +2)+—log(3e* -2)+C 2 2
S+ log(3e” +2)+ 2 log(3e" -2) . W%H[% o
x x
3 35
=—Ex+£108(9t’21 -4)+C .~ Orderis 2 and degree is 1.
dy__xy
3.3 19 25 (0): (PF+P)dy=xydx = —==———
A+B=—=+—==-— 2, 2
273 36 B xPvy
1 2 Puty=vx
23. (d): Here 3:71-[("2442)1/" do v do v 3
) - VEx——= 5 = r-= O 5
3 dx  1+9 dx 149 1+o0
13 >
logS=— » log(n“ +r°)—4logn 2
i n,‘g} ( ) s = ]7“'” dvzfldl = —%Hugv:flog;wrc
3 x 2v
12 ) 2 B
:;Z log{n (1'*(1] ~4logn = 7A—+log£=—logx+C
r=l n 27 x
1 12 PV
:;.4nlog(r4)+;r§log 1+[;] —4logn Now, ¥(1)=1.
121 2 X 712
] e
=} n 2
Lo Y__ _1
12 2 3 +lOgI logx 2
lim logS=lim ~ ¥ log 1+(L] 2y
ne n—ses 115 " 2 1
2 = log£‘+lagx=—z——
=Ilog(1+x2)dx * 2" 2
0 Given that y(xp) =¢
2 2
i = 2_ . = oy o 1
lﬂbgs £1°S(x 4x +5)dx = log[xu]i»lng(xn)-zc—z—a
a a 1 xZ 12
jf(x)dX=If(G—x)dx = lcge+7=—“2 = 3=—g [ loge=1]
0 0 2 2¢ e
24. (b): The given equation is = XDZ:BeZ.
2+ by =1 (i
N y 0 . Xy =v3e

Differentiating (i) with respect to x, we get

2ar+2&y:l=() . (i) 26. (c): The curves y =2 and y = 2 — x? meet at (1, 1)
X
Differentiating again, we get o5 22
2 2
2a+2b[yd_y+(iy] ):o

dx? \dx

2 2
ie, a+b[y"J+[iy] ]:0 i)

dax? \dx

Eliminating a and b,
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2 1 2
Area= J\y+2dy=[ 2=y dy-[Jy dy
0 0 o

i
=36 3J2)

27. (d): The given curves are
B+yp=2 (D)

2
andx?+ 42 =4 fe.
4

The required area is shown in diagram.

213 2
arcaOABC:% j Va-xZdx+ J' V2 xdx
0

243

=tan2,2
Required area = 4tan242,

28. (a, d): The tangent at P(x, y) is
Y-y=nX-x=0

It meets x-axis at A(A‘—vi, U) and y-axis at

n

B(O, y—xyn)
AOAB=2 = OA-OB=4

= (x—%)(y—xp):tl, wherep:%:yl

= -wP=--4 = y-wp=2/p
= y=ap+2/p

General solution is ¥ =Cx+2v-C w (1)
x=1y=1 = C=-lLy=2-x
w2)=0
Differentiating (1) with respect to C
1
O=x-——— - (2)
V=C
Eliminating C from (1) and (2),
1.2 1 1
=——+Z==. & y@)==
L A o ¥(2) 3
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29. (b, d): The given curves are y = x —x2 and y = mx.
They meetatx=0and x=1-m
1-m 9
Area = j (x— P mx)dx = ii
0

1-m

= J {(lfm)xf.rz]dx=t2
H 2

_an3 a3
= (A=m)” (1—m) = 92
2 3 2
= (1-mpP=227 = 1-m=43
m=-2,4

30. (b, c) : The given curves are
y=eLx=0andy=e

v

Area, A :jx dy = jlogy dy :Jlog(e+1 -y dy
1 1 1
b b
J‘f(:c)dx=_[f(a+bfr)dx

1 1
Further, A=ex1— _[e‘dx = ef_[e‘dx
0 0
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PRACTICE PAPER 20} 14

JEE...

Exam on
6th April

2014

@

Iff: R— Ris defined by f(x)=x-[x]- %V xeR
where [x] denotes the greatest integer function,
thcn{x eR:f(x):%} is

(a) Z, the set of all integers

(b) N, the set of all natural numbers
(c) ¢, the empty set

(d) R, the set of all real numbers

If f: R — R and f(x) = ax + sinx +a, then

(a) f(x)is one-one onto functionifae R

(b) f(x)is one-one onto function ifa € R - {~1
(c) f(x)is one-one onto function ifa € R - {0}
(d) f(x)is one-one onto functionifae R - {-1

)

i
The equation 232 - (1 + 2a)x + 1 +a = 0 has integral
roots when a assumes the integral values

(@) -1,0 (b) -1,1

(© =20 (d) -1,2

If ceand B are the roots of the equation x? —2x +4 =0,

nm .
then 2"“(05§ is equal to

1 1
(@) o+ p (b) o 4B
2n
(©) (l+iJ (d) o +p"
o P
n
COs— !]l]— l ;
¥ p=| © 61 A= and Q = PAP!
. W T 0 1
—sin— COS—
6 6

then PT Q%11 p=

1 B 1 2011
@ 2 ® |,

0 2011

V3 3o

X2 oom =
© | 2 @ | 2 2

01 1 2011

cos L=
. If cos ’

A five digit number divisible by 3 is to be formed
using the numerals, 0, 1, 2, 3, 4 and 5 without
repetition. The total number of ways this can be
done is

(a) 216 (b) 240

(c) 600 (d) 3125
x+1 x+2 x+a

If |x+2 x+3 x+b|=0, thena, b, care
x+3 x+4 x+c

(a) equal (b) in AP

(¢) inG.P (d) in H.P.

Let P(m) : n2+ 1t is an odd integer and P(K) = P(K + 1)
is true, P(n) is true for all

(a) n>2 (b) n>1

(cy it (d) none of these

The coefficient of 124 in the expansion of
(1+22)12 (1+212) (1+x2) is

@ 'c, ) C+2

(c) 12Cq+4 (d) 12C5+6

. A G.P. consist of an even number of terms. If the

sum of all the terms is 5 times the sum of the terms
occupying the odd places, the common ratio will

be

(a) 2 (b) 3

(© 4 d) 5

In the interval (-3, 3) the function
f(x)= —+— x#0 is

(a) increasing

(b) decreasing

(c) neither increasing nor decreasing

(d) partly increasing and partly decreasing
- lug% , then x%y, =

(©) xy -y

(d) =y -n%y

(a) xy +ny
(©) —xun + 2y

By : Sankar Ghosh, HOD (Math), Takshyashila. Mob : 09831244397,
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13.

14.

16.

)

18.

®

19.

60

Ix=3l,ifx>1
The function f(¥)=1,2 3y 13 is
—-—+—,ifx<1
4 2 4
(a) continuous and differentiable at x =3
(b) continuous at x = 3, but not differentiable at
x=3
(c) continuous and differentiable every where
(d) continuous at x = 1 but not differentiable at
x=1
The equation of the line passing through (1, 2, 3)
and perpendicular to 3x + 4y -5z =6 is

. Let ﬁ:?—i’é,ﬁ:x?+;+(]—x)f< and

= _u;+ x} +(1+x— y)}:f. Then [@b ¢] depends on
(a) onlyx (b) onlyy

(c) neither x nory (d) bothxandy

Ellipses are described with a line segment AB as
the fixed major axis. The locus of an end of a latus
rectum is

(a) straight line
(c) circle

(b) parabola
(d) ellipse

. The angle between the lines whose direction

cosines satisfy the equations | + m + n =0,
Pem?-n?=0is

(a) (b)

STE -]
IR

(© (d

The solution of the equation

7cos?x + sinx cosx - 3=0 is given by
T

(a) nn+§(n51) (b) m-:fg(nsl)

() than’l%(nel) (d) nn-v-%'.knﬂan*%

dx

IB(]—xz)—(5+4x)\f]—x2

[where 0 = cos™'x]

IfI= , then 1 is equal to

2 -2
———+cC T 7ay
tanf-5

(@)

MATHEMATICS TODAY I MARCH “14

20.

22,

(© sin’l[ 1‘: ) (d) tanB -2

sin” @
The area bounded by the curves y=+v5- x? and

y=Ilx-1lis

(a) (54—“ -2 ] square units
5n-2
®) y

5m-1
(c)(4

(d) (g -5 ]square units

J square units

)squarc units

. Which of the following statement is not true?

(@) Mumbai is the capital of Rajasthan or
Maharashtra.

J3 is a rational number or an irrational
number.

125 is a multiple of 7 or 8.

A rectangle is a quadrilateral or a regular
hexagon.

(b)

(c
(d)

The mean and variance of i observations xy, xs, X3,
-y Xy are 5 and O respectively. If Sx? = 400, then
the value of  is equal to
(a) 80
(c) 20

(b) 25
(d) 16

. 1f P(A) = 0.2, P(B)=0.4 and P(A N B) = 0.08, then

P(B/ A)equals
(a) 04
(© 08

(b) 02

(d) none of these

. The equation of the curve for which the square of

the ordinate is twice the rectangle contained by
the abscissa and the x-intercept of the normal and
passing through (2, 1)is
(a) ¥ +y*-x=0
() 22+4y°-9x=0
2010

| (x=[x])dx equals

(b) 4x2+2y% -9y =0
(d) 4a%+2y2-9x=0

0
(a) 1005
(c) 4020

(b) 2010
(d) none of these

Directions : Question numbers 26 to 30 are Assertion-
Reason type questions. Each of the questions
contains two statements Statement-1 (Assertion) and
Statement-2 (Reason). Each of these questions also
have four alternative choices, only one of which is the
correct answer. You have to select the correct choice.



(a) Statement-1is true, Statement-2 is true ; Statement-2
is a correct explanation Statement-1.

(b) Statement-1 is true, Statement-2 is true ; Statement-2
is not correct explanation for Statement - 1.

(c) Statement-1 is true, Statement-2 is false.

(d) Statement-1 is false, Statement-2 is true.

n

i T
Statement-1: jindxzﬁ neR
al+tan” x 6

6

26.

-

b b
Statement-2 : _[f(x)d;r = _[f(n +b—x)dx

2

3

. Statement-1:1f 5 (3, 4) and §' (9, 12) are the foci of
2 =3
the ellipse X—I + y—z =1(a > b) and (1, -4) is the foot
a b

of the perpendicular drawn from § to a tangent

then the eccentricity of the ellipse is 3.
13

Statement-2 : The locus of the foot of the
perpendicular drawn from the focus to the tangent

2y
atany point on the ellipse —-+-=-=1(a > b) is the
a v

auxiliary circle 2+ 2 = a* which is concentric with
the ellipse.

28.

-3

Statement-1: Let |x| <1, then the value of
sin! (cos (sin"1x)) + cos™! (sin (cosx)) is g

Statement-2 : For |x| <1, the value of cos(sin™'x)
and sin (cos™'x) are equal.

2

&

. Statement-1:If x = 2(1 - cos0), y = a(0 + sind) then

(5.~
dx 0=1/2)

Statement-2: If x = f{t) and y = g(i), then
dy dy dx dx

—Z=—+—and —=0

axa " a

30.

S

Statement-1 : If both roots of the equation

22—y +a=0(e R) liesin (1,2), chen,lqg%
Statement-2 : If fix) = 2x* — x + a then D > Q,
f(1)>0, f(2)>0yield —1<as%.

SOLUTIONS

1

1. (o) : The set {1 ER: f(x)= 5} contains no

: 1 . 1 1

elements since f(x) == gives x—[x]-—=—
f(x) 3 gl [x] 272
= x—[x]=1 which is not true since x - [x] € [0, 1],
i.e. the given set is the empty set.
2. (b): Ifa#0, Range of f{x) = R. Also f(x) =a+ cosx. If
a>1, f’(x)> 0 the function is increasing and if a <1,
f(x)<0, .. the function is decreasing.
So f(x) to be one-one, onto it must be monotonic and is
possibleifa<-1ora>1.
[Remember : A function is said to be one-one, when
it is strictly increasing or strictly decreasing ie.
f(x)>0V x edomain or f'(x)<0V xedomain]
3. (d): Here the given equation is
22— (1+2a)x+1+a=0
Here the discriminant = (1+2a)2—4 -2 (1 +a)
=40’ +4a+1-8-8a=4a"—4a+1-8
=(2a-1)* -8 = (integer) whena=-1,2
4. (d): The given equation is x*—2x+4=0
+d-4.1.

TS s k23 SE S

21
Now, 2" msn—e:t =2" -2035"3—7t

7 nmo .. An Am . . AT
=2 cos?+rsm—+cus——45m—

3 3 3
3

o+ | =2 l+£1 =72 Cosﬂﬁ»isinﬁ
22 3 3

a =27 cos M 4 jsin X
3 3

[ nnoo. . nm
:2"[cosT+zsm?]+2”[cos?—tsm—)

Similarly, " =2" {cos%—isin%)]

5. (b): We know, if P is orthogonal matrix,
PTp=ppPT=]
Now, Q¥ = (PAPT) (PAPT)......(PAPT) = pA2011pT
pT Q2011 p = pT. pA2011 pT p
PTQZU[] pP= AZUI[

Now, 2|1 [T 1] 2

0 1o 1] [0 1
e[t 2] r 8] L een [ 20m
o 1o 1] [0 1 0 1

6. (a): A number is said to be divisible by 3, if the
sum of digits in it is a multiple of 3.
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Here, the sum of the given digits is
0+1+2+3+4+5=15
So to make a five digit number divisible by 3, we are
to exclude either 0 or 3. if we exclude 0, then 5! = 120
number of ways are possible. Again if we exclude 3,
then the number of ways of making five digit number
is (5! — 4!) = 96, because 0 cannot be placed in the first
place from left, as it will give a number of four digits.
The required number of ways = 120 + 96 = 216

x+1 x+2 x+aq
7. (b): |x+2 x+3 x+b=0
x+3 x+4 x+c|
C1=C-Cand C=C-C3
-1 2-a x+a
= [-1 3-b x+b/=0
-1 4-c x+c
Ry =R;-Ryand R;=R;—R3
0 b-a-1 a-b
=10 ¢-b-1 b—¢|=0
-1 4-c  x+¢

= =I[b-a-1)(b-c)=(c-b=1)(a=b)]=0

= -[(b-a)(b-0)-(b-c)+ (b—a) (c-b) - (b-a)]=

= —[-b+c-b+a]=0 = 2b=a+c

ooa b, carein AP

8. (d): Here P(1)=1+1=2, is not an odd number,
therefore P(1) is not true. Therefore P(n) cannot be
true forn e N.

9. (b): The given expansion is

(T+23)2 (1+x12) (1+22) = (1+ 212 (1 + 212+ 224+ 2%)
~. Coefficient of x* is 12Cy + 12C¢ + 12C 5 = 12C4 + 2

10. (c): Let the G.P. be a, ar, ar?, ........,
is the common ratio.

Now, Sy, =5[a+ark+ ... + 11 terms]

ar? =1, where r

> La-=s
1-r 1

Al
= r=4

11 (b): f(x)=—+1

= 5=1+r

1 3
L f)=—-— <0Vxe(-3,3)and x=20
3 42

*. fix) is decreasing on (-3, 3)
12. (d): cos' L =n Iog£
b n

On differentiating, we get,
1l . _n
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2
L4 ,LZ
2 7y2 - 2
Differentiating again 2x? y; ya + 2x 3% = =21y iy
Dividing both sides by 2y;, x2y; + x y; =—n%y
lx=3l,if x=1
13. (O Here f()=1:2 3¢ 13
a2
3-x, whenl<x<3
x-3, whenx=3

or, or, xzylz = nz(b2 N yz)

—,ifx<1
or, flx)=

2
x—fngrE, when x<1
4 2 4
Now, first we check differentiability at x = 3.

f(3+ h) £(3)

From definition f(3)= th
=

=Lt fG+1)
h—0

[ f3)=
f3+h)
h

(3+h)
h

Now  Rf’(

3)= Lt
=0t

s h—0" |

3+h>3

f(3+h
/;-»u’
3-@+h)| + h—o0"
L 3+h>3

and Lf'(3) =

= Lt
nso- R
Lf'3)=-1 = Rf3)#Lf(3)
f(x) is not differentiable at x =3
Now RHL.= Lt f(x)= Lt x-3=0
x—=3" x—3"

LHL= Lt f(x)= Lt 3-x=0
x—3" ¥—3"

Also, f(3)=

14. (b): The equation of a line passing through the

point (1, 2, 3) is.

x-1_y-2_z-3 (@)
1 m n

*. fix) is continuous at x =3

Since the line (i) is perpendicular to the plane

3x+4y-5z=6 L (i1)
.. The line (i) is paralie] to the normal of the plane (ii)
. (i) becomes *— -1 =42 2 3=z
i 5

A

15. (c): Given thatd=i-k
~ o aA N o .
b=xi+j+(1-x)k and ¢=yi+xj+(1+x-y)k



10 -1
Now, [ib&]=|x 1 1-x
y x 1+x-y|

=1(l+x-y-x+2)+0-1(x*-y) =1
[dﬁ-c’]zl(independent of xand y)

2
16. (b) Let the equation of the ellipse be X—Z+
a

L, the end point of latus rectum has co-ordinate

2

or, ay=a’-x* = x*=ala-y)
Thus the locus of L is parabola.

17. (d): Wehavel+m+n=0

and P+m?-n?=0

Now, 2+ m?—(+m)?=0 or Im=0
. either /=0 or m=0

Now, I+m+n=0

1+0-m+0-n=0
I_m_n
01 1

.. direction ratios of one line are 0, 1 and -1
Again l+m+n=0
0-1+m+0-n=0

L om_n

10 4

£,
[72

-2

D)
(i)

.. direction ratios of the second line are 1, 0, -1

Let 0 be the angle between the lines.
0(1) +1(0) + (-1)(-1)

. cosB=
\/02 +124(-1)? \](71)2 +02 417

- 9=2

cosB=1= cos T
2

3

(b): 7cos?x + sinx cosx -3 =0

7 cos?x + sinx cosx — 3 (cos?x + sinx) =0
4 cos?x + siny cosx — 3 sin?x = 0

3 sin®x — sinx cosx — 4 cos?xr =0

LI

= (sinx + cosx) (3 sinx = 4 cosx) =0
If sinx + cosx = 0, then tanx = -1

-n
or, tanx=tan|—
4

b
sox=nn—-—,nel
4
If 3sin x - 4cosx =0
then, tanx = =
3

4 ) . . .
But tanx = 0 does not satisfy the given equation, so it

cannot be a solution.

19. (b) ]dix
T T30 xY) - (5 dx1 - a2
Put cos8 =x
<. —sin0 dO = dx
=I —sinB df
3sin26—(5+4cosﬂ)sin8
:_[ —df :J 46
3sin@-5-4cosO - 4cosf—-3sinB+5
Put langzz
2
dz
. 1422
.2
4 == 73[ 222]+5
1+z 1+z
=I 2dz
4(1-22) -6z +5(1+2%)
:2]d—2:zj dz :_i.,.c
22-62+9 " (z-3)* -3
=2
tane—B
2

20. (b): The given curves are

()
..(i)

The equation (i) represents a semi circle above the
x-axis and (if) gives two straight lines, which are
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e x-1,whenx>1
“|1-x, whenx<1

Clearly from the diagram, the required area is PQRP

2 1 2
= [V5—xtdy - [ (1-x)dx - [(x - Ddx
= -1 1

2 27 2

x B og X x X
=|=V5-x"+=sin " =| —|x-——| —|=—-x
[Z 2 Vsl‘l [ 11 [ :|

_5r 1
. 5quare units.
4

21. () : (a) The component statements of “Mumbai is
the capital of Rajasthan or Maharashtra” are
p : Mumbai is the capital of Rajasthan.
q: Mumbai is the capital of Maharashtra.
Here we find p is false and q is true, so the compound
statement is true.
(b) The component statements of J3 is a rational or
an irrational number” are
p= J3 is a rational number.

= \/3 is an irrational number
Here, we find p is false and q is true, so the compound
statement is true. Similarly it can be proved that the
statement (c) is false and (d) is true.

22. (d): Given 721 =5, 72r —x¥%=0

=25 = 25n=400

n
1g 2 %
nl-glx’

400
25

=16

23. (a): Given P(A)=0.2

P(B)=0.4 and P(A ~ B) =0.08
Now, P(B/A)= P(BNA) _P(B)-P(ANE)
P(A) 1-P(A)
_04-008_032_ .
1-02 080

24. (d): Equation of normal at (xy, 1) is
dx;
yy=mg, mm)

di
.. xintercept =y, ryl +x; (puttingy =0)
x
1

L= 2"1[1/1 Jl**l]

2 2 2
d d =2

or, p— oo, W 1
2xy dxy dxy 2xyyy
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do
vHE o
Put dy, v do
—oyr;, Dl=p4x e
Y =0xy, dx, d"l
o 30 _ Po2-22 (2409
! del 2v 20
or, z dv+_[ =loge
+2
or log(u2+2)+1c|gx1=logc
or, 1(0®+2)=c or, y?+2x2-cx;=0 (i)

When this passes through (2, 1), ¢ = ;

Now changing to current co-ordinate, (i) becomes
42 +22-9x=0

2010

25. (a): .[(’(’[’(WX
0

Here f{x) =x —[x]

Now flx+1)=x+1—-[x+1]=x+1—-([x]+1)=x—[x]

fex+1) =fx)

hence f(x) is a periodic function of period 1.
2010
j (x —[x]ydx = 2010[ x —[x])dx

= 2010]141 [
0

JIxldx = 0]

0
1
=2010x 5 1005

L/E
26. (a): I= j —x
el +tan” x
Iin/3 cos'x
e sin” x+cos” x
73 cus"(ngg—x]dx

w3 cos”(”—x]
2

w6 cos™ | E-x +sin®| T-x
2 2

¢ sin' x
[= | ————dx
/6 sin' x +cos x
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Thus both Statement-1 and 2 are true and Statement -2

n/

3
2] = j dx = % -g is the correct explanation of Statement - 1
n/6
I*n 29. (a): Given x =a (1 - cosf) = Z—gzasine
"6
M 1 and y=a(0+sin6) = iy—:aI(l-%—ct)slB)
] — i :g ]
w/e L+ tan’x Now, d_yzd_y_(_ﬁ{d_x‘o]
Thus Statement-1 and Statement-2 both are true dx do  d07\do
Statement-2 is the correct explanation of Statement-1. e ]
27. (2): S(3, 4)and &' 9, 12) _lrcose TV, 8
" 5§=10and centre (6, 8) sin ) 48068 2
Equation of the auxiliary circle is 22
(-6 +(y-8) =2 -0 () ey
Circle (i) is passing through (1, -4) “Nix b 1
=13
Now, 55'=10 = 2ae=10= ¢ = 5 Thus both the Statements-1 and 2 are true and
3 Statement-2 is the proper explanation of Statement-1.

Statement - 2 is the definition of the auxiliary circle. 30. (a): Given that both the oots of the equation

28. (a): Here, cos,(sirfl x)= sin(cos’1 x) 232~ x+a=0 lies in the interval (1, 2), then we have the
“V1oa? vixi<l following three conditions:
! - . 1
Now, sin!(cos(sin"1x)) + cos™(sin(cosx)) ) Dz0=1-8a20 = a Sg
=sin T (V1-x%)+cos I ({f1-x%) (i) (1)>0 = 2-1+a>0 = a>-1
(ili) (2) >0 = 8-2+a>0 = a>-6
= g [v V1= X220 > Ixlc 1] Soboth the Statements-1 and 2 are true and Statement-2

is the correct explanation of the Statement-1.
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PRACTICE PAPER 2 ( 2 14

BITSAT

Exam from
14th May to
8t June

]

@

1f }/:\51nx+dsinx+m,thend—y:

dx
2y-1 €osx
@ cosx ( 2y-1
© 2x-1 (d) cosy
cosy 2y-1

The equation of the hyperbola referred to its axis
as axis of co-ordinate and whose distance between
the foci is 16 and eccentricity is \,5, is

(@) 2-3=16 (b) x?-y?=32

(c) x*-22=16 (d) 2-y2=-16

If ay, aa, a3, a4 are the coefficients of any four
consecutive terms in the expansion of (1 + x)7?,

23 a
then ——1 3

apta, aztay

i a
a) —— b) —2
o ay + a3 i 2(ay +4a3)
© 24, @ 2a,
!!2+LJA ﬂ2+[[3
d. -
- ltan!log) v)]=
_ 1
[1+(logo x) - xlog, 10
_r
1+ (lagyo x)?
1

€ — Q5
[1+(logy, x)Z]-xlogwr

(d) none of these

If ¢, ¢’ be the eccentricities of two conics S =0 and
$'=0and if € + ¢ =3, then both S and §’ are

(a) hyperbolas (b) ellipses

(c) parabolas (d) none of these

6.

10.

X

It £(3) = {(H\l tl)dt, x>2’ then
5x-7, x<2

(a) flx)isnot continuous atx =2

(b) fis differentiable everywhere

(c) RHLat x =2 doesn’t exist

(d) fis continuous but not differentiable at x =2

The length of normal at 0 on the curve x =4 cos’0,

y=asin%is

(@) lasin®0| (b) lasin®0 tan|

(¢) lasin0 cosOl (d) lasin’0 tand|

If A, B, C are the angles which a directed line

makes with the positive directions of the
co-ordinate axes, then sinA + sin?B + sin?C =
(@) 1 (b) 2
(c) 3 (d) none of these
3 13,43 13,93 ,43
Sum of the series 1 +] +2 243
16 terms is 1 1+3 1+3+5
(a) 346 (b) 446
(c) 546 (d) none of these
x, x<0
If f(x)=11, x=0 then,lim f(x)=
- x=0
¥, x>0
(@ 0 (b) 1
(c) doesn’t exist (d) 2

. The tangent at any point on the curve x* + y* = a*

cuts off intercepts p and ¢ on the co-ordinate axes,
then the value of p~#3 + 743 is equal to

(@) a*B (b) a2
(c) a2 (d) none of these
jl- dx

o2+ 12

@1 m s @1 @ =
i ) 2 V2

By : Vidyalankar Institute, Pear]l Centre, Senapati Bapat Marg, Dadar (W), Mumbai - 28. Tel.: (022) 24306367
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13.

14.

17.

®

19.

68

The sum of the series = + i + L +..e0
i 3x7 7x11 11x15
@ 13 () U6 (9 19 (d) 1/12

1f [x] denotes the greatest integer, less than or
equal to x, then the value of
Lim(1-x+[x-1]+[1-x])is
x—=0

(a) 0 b) 1
(c) doesn’t exist (d) -1
3 fx"lagxdx:
IH+1
(a) [nlogx-1]+C
n

IHH
(b m[(n +1Dlogx-1]+C

xnﬂ

(©) [(n+D)logx—1]+C

(d)

(n+1)
none of these

. The orthogonal trajectories of the family of curves

a"! y = x" are given by
(@) x"+n’ =constant (b) my?+x?=constant
(c) n2x+y"=constant (d) n?x—y"=constant

If each observation of a raw data, whose variance
is 02, is multiplied by A, then the variance of the
new set is
(a) o?

(b) 2202 (c) A+o? (d) A2+o?

. If the line y = w3 cuts the curve

x¥+1% + 3xy + 5x2 + 32 + 4x + 5y — 1 =0 at the points
A, Band C, then OA - OB - OC (where O is (0, 0))
is

@ 531 ®) 1341

(©) %(ZJr 7J3_) (d) none of these

A candidate appearing for the competitive test

finds the following information on seeing the

question paper :

(i) the total time is 3 hours

(i) the paper has two sections - section A and
section B.

(iii) to answer atleast two questions from section
A and atleast three questions from section B.

(iv) A question of first section carries 10 marks
and that of section B carries 15 marks.

(v) time to answer question of section A is 15
minutes and that of section B is 25 minutes.

(vi) The maximum number of questions to be
answered is 10.
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20.

The maximum marks he can secure is

(a) 115 (b) 125

(c) 100 (d) none of these
Equation of a line which is parallel to the
line common to the pair of lines given by
632~ xy - 12y* =0 and 1532 + 14xy - 8y* =0 and the
sum of whose intercepts on the axes is 7, is

(a) 2x-3y=42 (b) 3x+dy=12

(c) 5x-2y=10 (d) none of these
x a b 1

. The roots of A ox b1 =( are independent of

Aopox
A onov ]

@ Ao (b) a b

(© Awvab (d) none of these

. The incentre of the triangle formed by the

coordinate axes and 3x +4y =12 is
(@) (1/2,1/2) (b) (L 1)
(0 (1.1/2) (d) (1/2,1)

l- xe*

dx=
T
(@) e /(x+1)
(©) —et/x+1)°

(b) e¥/(x+1)2
(d) none of these

. The equation of the circle passing through (1, 0)

and (0, 1) and having smallest possible radius is
(@) P+ -x-y=0 (b) P+ +x+y=0
() ¥?+y2-2x-y=0 (d) ¥*+y?>-x-2y=0

‘Ich,Bareroatsafxz+px+I:Gandy,5

are the roots 12 + gx + 1 = 0, the value of
(=) (B— )0 +8) (B +0)is

@ p-g ®) @#-p* @ p (D P

. A line meets the co-ordinate axes in A and B.

A circle is circumscribed about the AAOB. The
distance from the end points of the side AB to the
line touching the circle at origin O are equal to p
and g respectively. The diameter of the circle is

@ plp+q ®) qp+q)
ptg
© p*q @ =
. Area between the curvesy =x3and y=vx is
(a) 5/12 (b) 5/3
(c) 5/4 (d) none of these

. The equation of the directrix of the parabola

2 -4x-3y+10=0is
(a) y=-5/4
(c) y=-3/4

(b) y=5/4
(d) x=5/4



29.

30.

31

32

33.

34.

35.

36.

37.

If acos® (3a) + beos*a = 16cos®o + 9cos’a is an
identity, then

(@) a=1,b=24 (b) a=3,b=24

() a=4,b=2 (d) a=7,b=18
Tangents are drawn to the circle x? + y2 = 25 from
the point (13, 0). They include an angle

(a) tan™'(5/12) (b) tan™'(12/5)

(¢) 2tan"'(5/12) (d) none of these

1+4+13+40+ ...+ n terms is

3n+1 _3_n 3H+l +3-2"
(a)[ : J (b){ 3 ]

e+l " n-1_3, on
@ (3 +43+z] ) {3 34+ ]

4

The eccentric angle of a point on the ellipse

2
L +¥—1 whose distance from the centre of
6 2

the ellipse is 2, is

(a) m/4 (b) 3n/2  (c) 57/3 (d) 7m/6
Two teams are to play a series of 5 matches
between them. A match ends in a win or loss or
draw for a team. A number of people forecast the
result of each match and no two people make
the same forecast for the series of matches. The
smallest group of people in which one person
forecasts correctly for all the matches will contain
‘n" people, where ‘n’is
(a) 81

(c) 486

Odds 8 to 5 against a person who is 40 years
old living till he is 70 and 4 to 3 against another
person now 50 till he will be living 80. Probability
that one of them will be alive next 30 years is

(a) 59/91 (b) 44/91 () 51/91 (d) 32/91

(b)y 243
(d) none of these

2

Solution to the differential equation dy _l+y ,
where dv 14x?

y-x

YTk -
@ iy (b) =K
(€ ¥?»-y?=K (d) none of these
1f z is a non-real root of /=1, then z% + 2175 + 2289
is equal to
@0 -1 ©3 @1

The number of ways in which 6 different balls can
be put in two boxes of different sizes so that no
box remains empty is
(a) 62
(0) 36

(b) 64
(d) none of these

40.

41.

42,

43,

44.

45,

. The number of even proper divisors of 1008 is

(a) 23 (b) 24
(c) 22 (d) none of these
. The solution of the differential equation

2x+ % -y =3; given y(0) = -1 represents
v

(a) straight line
(c) parabola

(b) circle
(d) ellipse
If the three consecutive coefficients in the
expansion of (1 + x)" are 28, 56 and 70, then ‘n’
equals
(@ 6

If f(x):Asin(%‘]af B,f’(%]:ﬁ and

1,

]’f(x),jx:E, then the constant A and B are,
n

0

(b) 4 © 8 (@) 10

respectively
(a) m/2and /2
(c) Dand-4/m

(b) 2/mand 3/n
(d) 4/mand 0

Lim loglx]
rse X
than or equal to x is
(a) 1

(¢) does not exist

, where [x] is the greatest integer less

If at any point (x, y) on a curve, subtangent and
subnormal are of equal length, then the length of
tangent is

(@) 2y
() lyl
If a straight line in space is equally inclined to
the co-ordinate axes, the cosine of its angle of
inclination to any one of the axes is

® Wyl

(d) none of these

1 1 1
b) — ) = (d —=
(®) 3 © N (d) VA
Aaoa A _. X
Let §=2i+j-kand@=i+3k. If @i is a unit
vector, then the maximum value of the scalar
triple product i T @] is

1
@ 3

(@) 1 ) J10+6
© 59 @ oo

SOLUTIONS

1

=

2

(b): y=ysinx+y = yz:y-v-sin;(
dy dy dy _ cosx
x

2y-d =cosx+a T 2yl

(b): 22e=16, e=\2 = ae=8,¢*=2
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= a’2)=64 or a°=32
Now, b2 =a2(e2— 1) =32(2— 1) = 32
2 2
Lo o Poyem
a” b
3. (0):ay, @y a3 ay = coefficients in Ty 41, Ty, Tria
Ty sy for (1+2)"
a1="Cp, 4 ="Cr 1, 83="Cy 2,83 ="C, 13

a1
atay g 0
ay
But 2 Cea_n-r
a; "cr r+1
o 1452 ntl
ap r+l
Similarly, 14+ % =1 % _ntl
ay r+3 a, r+2
1
4 @:ip=— ' ey
Tr(loggm? dx 010
1 1

- 1+ (logy 1) ¥In(10)

5. ({a): () Both are ellipses, thene, ¢'<1 =ee'=1
(b) false.

(1) Both are parabolas, thene, e'=1 = (c) is false.

(1) For hyperbolas, then e, ¢ > 1. .. e +¢2 =3 is
possible.

6. (d): The function for x > 2 can be redefined as;

1 x
F)= [T+ =0t + [1+ (-1t
0 1
2
=2(1)7%+x+%7

2
G+
2

RH.L.= lim
h—0"

LHL.= lim {52-h)-7}=
h—0"

LHL =RHL.

= f(x)is continuous at x=2

Now,

LD, - lim f)-f@2 h)_l 375(27h)+7:5
-0 h h—0 h

@+hy?
1-3

RHD.= lim £¢ z*h) @ _ i 2
] h—0 h
2 _

~ fim w :lim[ku}z

-0 2h h—ol 2

70 MATHEMATICS TODAY | 11agcH ‘12

LHD.#RH.D. .. f(x) is non-differentiable at x = 2.

Ay _dy/do
Ty dx/d0 —3pc0s?0sind

= lyy1+(y )2 | = lasin®BsecB| = asin® Otan 6|

8. (b): Yeos?A=1 = F(1-sinA)=1

3asin” Beosh

7. (b) =—tan0

= YFsinA=2
a:
n(n+1)
3 Lty
9. u:):T,z:iEr :7( 2 ]
F@er-1 z[n(nﬂ)}ﬂ
2
7(?”1)27”24_2"”
2 e
=i Zr += Er+ 21

r—l

o §

7ln(n+l)(2n+])+ln(n+l)+ﬁ

T4 6 2 2 4
Putn=16 = §,=446
10. (a)

11 (a): (X - 1)(afj+(v y)[af]—o

(X - x)(d3) + (Y =y =0
or Xx3+Yy3=x“+y4=a4 (1
If intercepts are p and g, then (p, 0) and (0, g) satisfy (1)
pd=at, g =a*
PP = (@) () = a4
12. (b): Putx=tan® = dx=sec’d do
Also, whenx=0,6=0 and whenx=1, 8 =mn/4

4
f = ede J cos0d0= [sm@]"/4

13. (@) 5= 1“1,1}[1,1%"%}
3777

ﬁw\H

14. (a): LoHLL.= lim (1= (<) +[=f = 1]+ [1+ ]}
i

=14(-2)+(1)=0
RHLL. = lim {1—ft+ [ =1]+[1-h]}

+(—1)+(U)=U
15. (o): 71 et Ly
e e (n-v-l)jl X i
(Applying by parts)



141

= LlﬂgX* L lec
n+1 (n+1)?

16. (b): Differentiating a” =1 y = x" ()
we get, "1 L nx"1 . (2)
dx

Using (2) in (1), we get

nx"! d—xu =x" or nﬂy =x
dy” dy

b dx we get 1 —7xd7x

Yy YTy
2 2

&+%:conslant

Replacing dy

= nydy+xdx=0 =

= ny?+x?= constant
which is the required family of orthogonal trajectory.
17. (b): We know that Var(aX) = a2 var (X)
So, Var (AX) = A% var(X) = 22>
18. (a): Putting y = xV/3 in the equation of curve
F(BV3+1)+ 323GV +14) + (44 53)x —1=0
If the roots of this equation are xy, x» and x3
= XpXoX3 :; = 3\6_1
33+1 26

Also, for a point A, coordinates are (x;, ml\E)

OA = x12+3;12 =2x;
= OA-0B-0C = (2x)(2x,)(2x3) = 82X, X3

4
=ﬁ(3\5—1)

19. (a): Let xj, x; denote the number of questions
to be attempted from section A, B respectively. Then
mathematically the problem can be written as
Maximize M = 10x; + 15x; [total marks]
subject to constraints:
xX; 22,x23
152, + 251, < 180 [ 3 hours = 180 minutes]
xp+xp<10and v 20, v, 20

X

e’ 8
W (0, 10y
| A =2
©, 7-2)\C xp+ =10
@9 -
A B 15x, + 25x, =180
2,3) 7,3) (12, 0)
“ L
O] 1
i l \ \

Consider a set of rectangular cartesian axes 0X;, OX;
in the plane. Each point has co-ordinates of the type
(x1, Xz) and conversely. Clearly each point (x;, xp)
which satisfies the conditions x7 2 0, x; 2 0 lies in the
first quadrant only. Thus our search for the desired
number pair (x1, x) will be restricted to the first
quadrant only. Also since,

X 22,%23

15x; +25x, < 180

X +x€10

The desired point (xy, x3) lies somewhere in the
convex region ABC which is shown (shaded) in the
figure. This is the feasible region i.e. solution space of
the problem. The extreme points are
A(2,3), B(7,3), C(2, 6)
ALA(2, 3), M=10(2) +15(3) = 65
AL B(7,3), M=10(7) + 15(3) = 115
ALC(2, 6), M =10(2) + 15(6) = 110
Since the maximum value occurs at B.

X1 =7, x=3is the optimal solution and 115 is the
maximum marks.
20. (b): 6x% —xy - 1242 =0

632~ 9xy + 8xy — 122 =0

3x(2x —3y) + 4y(2x - 3y) =0
= (Bx+4y)(2x-3y)=0

1552+ Mxy -8y =0 = (3x +4y)(5x-2y) =0
Hence equation of common line is 3x + 4y =

£ 7 = c(l)ﬂ = =12
3 4 12
x a b 1
Aox b1
Ao 1

Aopovu 1
Applying Ry = Ry -Ry, Ry = Ry —R3, R3 > Rz - Ry
Then (x — A)(x —p)(x —v) =0

x is independent of a and b.
©3)

2. (b): 3

(0.0 g (0

Now, the incentre is given by

Yay Yay (U+a+3x4 U+(]+4x3]
Ya ' Ya 12 12

=(L1)
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x4+1-—
e(x+1 l)dx
(x+1)?

=[e* e 3 dr=et L
x+1 (1+x) x+1

{0 Its of the form *( f (x) +f"(x))}
24. (a): Let the circle be x2 + y2 + 2gx + 2fi + ¢ =0
Its radius R=+/g?+ f2-¢ (1)
Since (1) passes through (1, 0), (0, 1)

1+2g+c=0 . (2)
and 1+2f+c=0 (3)
(2)-(3) givesg=fand c =— (1 +2g)

R=yg?+g2+1+2g =257 +2g+1

For R to be maximum or minimum.

8. @: =]

d 2 1
—(R%)=0 4g+2=0 = g=--
FEI=0 = % g=-3
1 #@* .5
At g=-—,—(R")=4>0
L il bl
Ris minimum at § = 2

1 1

Also when §="5 f= fEand

1-1+c=0. - c=0

Required circle is x2 + 2 —~x —y =0
25. (b:ot+P=-p, af=1,y+8=— =1
E=[oB - y(or+ B + ][ + (e + B)S + 82
=[1+py+ I - pb+ 8]
= [-qv + pyll=g8 — pdl = (g + p)(G ~ P)(S) = (g~ p7) - 1

26. (c) : Equation of the circle is

2y —ax—by=0 BO. b
Tangent at (0, 0) is q
ax +by=0
N M

a b*
= pE—— g —— i
Va2 +b? Va2 +b? A ()
Diameter AB= a* +b* =p+q

27. (a): Required area

1
EJ(.VI —Yp)dx

0

1 : 5
:(_[(\/;*x')dx:ﬁ 5.0
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28. (b): The given equation can be written as
(x-2P=3(y-2)

Shifting the origin at (2, 2), this equation reduces to

X?2=3Y, wherex=X+2,y=Y+2.

The directrix of this parabola with reference to new

axes is

2

4

3 3
Y = -a, wh =z = —2=—Z = y=
a, where a y-2 y

29. (a): 16(cose)® +9(cosar)? = (dcos>cr)? + Icos?ol
= (cos3e. + 3cose)? + 9cosia

= (cos3a)? + 18coso, + beoso-cos3o.

= (cos3er)? + 18coso, + 3(cos2u + cosdar)

= (cos3e)? + 18cos?o + 3cosda + 3(2cos?o — 1)
= (cos3ar)? + 24cos?o. + 3(cosda — 1)

= (cos3e)? + 24cos0, - 6sin’ 2¢

= (cos3e)? + 24(cos0)?

= a(cos3a)? + b(coso)* (given)

Forit to be an identity :a=1, b=24

30. (c): Equation of line is y = (x - 13)
When, p=r = m=%5/12

[}
3 13,0)

The common tangents are equally aligned to the axis.

Angle between them is 2 tan”! (1—52]

31. (a): Put n=1;it only satisfies option (a).
32. (a): Let O be the eccentric angle of the point P.
Then the coordinates of P are (\/E cosb, \Esin 0).

The centre of the ellipse is at the origin. It is given that
orP=2.

orP=2 = +6cos?0+2sin’0=2;

= 600s’0 +2sin’0 =4 = 3cos’0 +sin?0=2

1
= 2sin%0=1 = sinzn=E = sinf=+

S
V2
= 0=t1

4

33. (b): The smallest number of people
= total number of possible forecasts
= total number of possible results
=3x3x3x3x3=243
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34. (b): Probability that person A will die in 30 years
8
T 845

_ 5 =
P(A)= %, P(A)= 1 P(B) =§, P(B)= ;

There are two ways in which 1 person is alive after 30

years. AB and AB are independent events.

Required probability = P(A)P(B) + P(A)P(B) = %
dx
35. =
B '[1+y J1+x2

= tan'y=tanlx+c
= tan’ly —tan"lx=tan"'K

= tan 1| L%
1+xy

y==x
1+xy

]=Ian’11< =

36. (b): z7=-1
Expression = (27)12- 22+ () + (7)1 22
—1)12 - 22 4 (<1925 + (1) - 22

37. (a): Eachball can be put in 2 ways.
(Either in one box or the other)
6 balls can be put in 2° ways.
But, in two of the ways one box is empty.
So, total ways =20 -2=62
38. (a): 1008=24x32x7
The required number of proper divisors
= total number of selection of at least one 2’s and any
number of 3's and 7's

—4x@+1)x(1+1)-1

39. (a): d‘/ —y=3-2x
= c“‘dl— et =(3-2x)"
dx
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dlye™) _

3-2x)e"
e (. x)e

= j‘d(}/(’_x) :_[(37 2x) e tdx

= y=[-3+2x+1)]+c
y0)=-3+2+c=-1
y + 3 =2x+ 2 is the solution which represents a

= c¢=0

straight line.

40. (o): LG 56 = BT 9 o n=3r+2
"co 28 r+l
n
Similarly, £=E = 7n7(r+1)=§
" 56 r+2 4
r+l
(Br+2)-(r+1) _5
r+2 4
r=2and n=8
41, (d): f'("):flﬁcos[g)
L) f(a Py 3
1 4
V2=faio=at| — a=2
= fafn=47 %)= -
1 1
Now, Jf(ﬁ-’)dif:E = ﬂzé sm(ﬁx]dx-%-Jde
0 h nomy 2
E__icus(fu/z)l B
1 T m/2 o
fo 4)<2+B = B=0
n

42. (d): Assumex=n+ R, ne Nand R is a fraction<1
=l

o 1Ugn( J
n—e N+ R

Apply L'Hospital's rule: L= lim (%J =0

fr—

43. (b): Given yy' = %ﬂvz 1

Length of tangent is L,V'l + (y’)2 = Ixﬁy |
4

44. (c): cos?A +cos®B + cnszC =1

T

= cosA=cosB=cosC=

lalloxwl =loxwl

(@)

45. (o): [avw]=u-(
i-77-k = 15x@| =59

But §x@ =



SAMPLE PAPER

Time : 3 hrs.

CBSE Board 2

14

Marks : 100

GENERAL INSTRUCTIONS

(i)  All questions are compulsory.

(ii)

(iii)
(iv)

The question paper consists of 29 questions divided into three sections A, B and C. Section A comprises

of 10 questions of one mark each, section B comprises of 12 questions of four marks each and section C

comprises of 7 questions of six marks each.

of the question.

All questions in Section A are to be answered in one word, one sentence or as per the exact requirement

There is no overall choice. However, internal choice has been provided in 4 questions of four marks

each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such

questions.

v) Use of calculators is not permitted. You may ask for logarithmic tables, if required.

10.

Find the principal value of sin”! [%J

Write the range of the principal branch of sec™'(x)
defined on the domain R - (-1, 1).

. T
Find x, if 2 ox = 54
2y z 12 6

Differentiate ¢ w.rt. x.

Determine the order and degree of the differential
2 2

equation Ly = 11+ L .

dax? dx
If A is a square matrix satisfying A%=] then what
is the inverse of A?
Find the projection of = 2i-j+koni = ?—2;4]”@
Find the direction cosines of a line whose direction
ratios are 2, - 6, 3.
Let Gand b be two given vectors such that
lil=+3,IF1=2and 7-b=1/6.Find the angle
between & and b.

A square matrix A, of order 3, has |Al =5, find
| A-adjAl

SECTION-B

11

12

13.

14.

15.

16.

Let A ={xe Z:0<x<12}. Show that the relation
R={(a, b): la-bl is amultiple of 4} is (i) reflexive
(il) symmetric (iii) transitive.

Prove that : cos{tan™"{sin(cot 'x)}] = L

OR 42

Ify= cot™! Jeosx - tan™! (\ cusx), prove that

siny = tan?Z
siny = 7

1+a 1 1
Provethat| 1 1+b 1 |=abc+bc+ca+ab
1 1 1+¢
Differentiate the following function with respect
[ k‘g[ers?nx]
a-bsinx

If xy =4, prove that x(%+y2]=3y

If the function f{x) given by

3ax+b ,ifx>1
11,ifx=1

Sax=2b,if x <1

f=
is continuous at x =1, find the values of 7 and b.

MATHEMATICS TODAY | maRcH 14 75



17.

20.

21.

22,

OR

Vel 12|
Vi+a? +y1-x2

Differentiate tan ™! {
respect to cosIx%

Evaluate: Ix tan " xdx.

OR

J-( sm.x ]dx
1+sinx

2
+4
Evaluate : J‘yd;r.
(x* +16)
H 2n
P that: in® ==
rove tha Ixsm xdx 3

0
and 7 # 0, then prove that

Find the equation of the plane passing through
the points (0, 0, 0) and (3, -1, 2) and parallel to the
line Cind :mzﬂ.
1 -4 7

OR
Find the length and the coordinates of the foot of
the perpendicular from the point (7, 14, 5) to the
plane 2x +4dy —z=2.

A clever student used a biased coin so that the
head is 3 times as likely to occur as tail. If the coin
is tossed twice, find the probability distribution
and mean of numbers of tails. Is this a good
tendency? Justify your answer.

23.

24.

25.

76

If the sum of the length of the hypotenuse and a
side of a right-angled triangle is given, show that
the area of the triangle is maximum when the
angle between them is (7/3).

OR
Show that the cone of greatest volume which
can be inscribed in a given sphere is such that
three times its altitude is twice the diameter of
the sphere. Find the volume of the largest cone
inscribed in a sphere of radius R.
Find the area of the region
f(r,1):0sy<(®+1), 0=y (x+1),0<x <2}
Using matrices, solve the following system of
equations:

MATHEMATICS TODAY | MARCH '14

26.

27.

28.

29.

Solve :—i -2y =cos3x.

Show that the lines % = % = z-g_S and
x=2_y-6_z-3 3
=Ty =g are coplanar. Also, find the

equation of the plane containing these lines.

A company manufactures two types of stickers
A: “SAVE ENVIRONMENT”and

B : “BE COURTEOUS”. Type A requires
5 minutes each for cutting and 10 minutes each
for assembling. Type B requires 8 minutes each
for cutting and 8 minutes each for assembling.
There are 3 hours and 20 minutes available for
cutting and 4 hours available for assembling in a
day. He earns a profit of Z 50 on each type A and
¥ 60 on each type B. How many stickers of each
type should the company manufacture in a day to
maximize profit? Give your views about “SAVE
ENVIRONMENT” and “BE COURTEQUS".

Two bags A and B contain 4 white and 3 yellow
bulbs and 2 white and 2 yellow bulbs respectively.
From bag A, two bulbs are drawn at random and
then transferred to bag B. A bulb is then drawn
from bag B and is found to be a yellow bulb. What
is the probability that the transferred bulbs were
1 white and 1 yellow? Write two advantages of
using CFL bulbs over incandescent bulbs.
OR

In an examination, 10 questions of true-false
type are asked. A student tosses a fair coin to
determine his answer to each question. If the coin
falls heads, he answers ‘true’ and if it falls tails,
he answers ‘false’. Find the probability that he
answers at most 7 questions correctly. Give two

advantages of having an exam.

SOLUTIONS

2.

sin~! []EJ =An angle in [—g, g} whose sine

= sin’! 11
ik

The range is [U,EJU[;“}

K]



5 3] [5 47 5 3] [5 12
3. = = =

2y z 12 6 2y z 4 6

On comparing, we get3x =12 = x=4

4. Lety=e™

dy -3x
= =-3""
dx
5. The given equation can be written as

2
2 2

LN E:CA

dx? dx
Clearly, it is an equation of order 2 and degree 2.
6. AT=A
P )
7. Projection of donb = 7

_@i-jek)(-2j+B) @424 5
Ny Vb e
8. Here,a=2b=-6c=3.
. a b c
d.c'sar . Y .
\/a2+b2+cz \/'az+bl+r:2 \/az+bz+:2
2 —6 3
V246 +32 22 (6 432 22 e +37
2635
7'7°7"
9. Let 0 be the angle between dand b. Then,
i b=Jo=1dllblcosb=16
= (ﬁ)(l)msﬂ:(

Le.,

ie.,

e e

Hence, the requlred angle is %

-P\FI

10. A-adj A =IAl1
lA-adj Al = 1Al 1|
= lAadjAl = 1AI1*11=(5-1=125

11. () la -al =0, which is a multiple of 4. So,
a R a. So, R is reflexive.
(i) aRb=>la-blisamultiple of 4
= |«(b-a)l is a multiple of 4
= |b-alisamultiple of 4 = b Ra.
R is symmetric.
(iii) aRb, bRc = la - blis a multiple of 4 and 1b - ¢l is
amultiple of 4.

Let la—bl =4k, and |b-c| = 4k,. Then,
la—cl=1(a-by-(c—b) = |4k; — 4ky|= 14(k; — k)|
=4lky = k|, which is a muliple of 4.

So, R is transitive.

12. We have,

sin(mt’1 X)=sin ‘sin’1 [

cos[tan!{sin(cot 'x)}]
= cos{tan'1 (#J}
Ji+x?

1+,x 1+x%
= cos{cos!
2+x 2447

We have, ¥ = cut’l(\dcosx) - lan’l(\fmsx)
= y= g— tan’l(\/cosx)- tan’l(\ cosx)
= y= g— 2tan(Veosx)

= y= E—cos’l 71 =( CUSJ)Z
2 1+ (\/COSX)Z

2
-+ 2tan 'y =cos! 1712
1+x

I+

= Y= -cos [tanziJ = cos 1[ 2|z
2X n x
= tan"-=cos|--y| = ftan" S =siny.
2 2
1+a 1 1
13. Let A=| 1 1+b 1
1 1 1+¢

Taking a, band c common from C;, C; and Cs respectively,

we get,
S A A
A =abc % 1+% %
noxo
Applying C; = C, + G+ G
SR KL
A:abcl+%+%+% 1+%J %
1+%+%+% % 1+%
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. 1,11 dy = o
Taki e fi C x| == =
aking (1+u+h+c] common from C; = }{dx-*y ] 3y

1 % % 16. We have,
1 11 i
= Spmt 1 1 LHL. atx=1)= lim f(x
A abc[1+a+b+c]1 1+A /c ( Hrf()
1, 1 =l - =5a—
1 /b 1+ A All)rTi(Enx 2b)=5a—2b
Applying Ry = Ry = Ry, R3 = R3— Ry (RHL. atx=1)= lim f(x)
1"
1/ 1 = li =
1 A A lim (3ax+b)=3a+b
11 1 x5l
A=abc|1+=+—+=10 1 0
a b ¢ 0 0 1 and, f(1)=11.
Since f(x) is continuous at x = 1. Therefore,

: lim f(x)= lim f(x)= f(1)
Expanding along C; ol 21t
—ubc[1+ sl ]1!1 0‘ = 5a-2b=3a+b=11
b 01 = 5a-2b=1land3a+b=11
111 = a=3andb=2
A=“b’:[1+;+ﬁ+f) or A= (abc+be +ca+ab) OR

a+bsinx - m, [1-x2 -
Let y=log gl § Letu=tan! (X225 “Y 274 lgndv=cos'x%
Th 1 bsi 1 bsi m +1-42
= + - -
; en,y‘ri log(a + b sinx) 05 (a—bsinx) Putting ¥ = cosd, we get
ﬁ:a{]og(mr bsinx)}——{log(n—bsinx)l '/1+ 050 — /-1 c0s0
dy 1 1 1+ cosf ++1-cos6
L= (a +bsinx)— {7
dx n+bsmx dx a-bsinx - 9 cos? J2e0s(8/2) — |2sin’(8/2) 25in%(8/2)
Xﬂ%(ﬂ*bsinx)} 2cos? (0/2)+\j25m 0/2)
dy 1 1 [}
- A 0+ bcosx)— 0-b cos——sm— 1-tan—
dx a+b5inx( beos) afbsinx( c052) = u=tan! —s-y=tan") s
0
dy  bcosx beosx cos5 + Smi 1+ tzmE
S ARl
dx a+bsinx bsinx
= u=tan" '{tan[f——]}
=bcosx ;4-; 4 2
a+bsinx  a-bsinx
n 1, m 1 1.2
. = u=—-—-0=—-_cos x
d_y?bmsx a=bsinx+a+bsinx |~ 2abcosx 4 2 4 2
dx (a+bsinx)a-bsinx)| 22 _p2gin2 4 [ x*=cosO=0=cos x7]
du 1 2x _ x
oA 2 ra 4
We have xy = 4 () 1-x 1-x
Differentiating (i) w.r.t. x, we get and v=cos ¥ o @ —2x
xdl+y =0 v 1-x*
dx du
Adding 3y both the sides, we get So, du _dx _ 1
dy Todv dv 2
XEHW: 3y e
3 17. Integrating by parts, taking tan"'x as the first
’([TZ +xyxy =3y [from(i)} = function, we get
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Ixtan’l xdx= (Ian’lx) . dex— Hdi tan~ ‘t) J‘m‘x}d

2
(1+x2) 2

2 ~1
x“tan” x 1 1
=1~ dx
2 2"-[ (“Iz)J

[on dividing +? by 1+ )

2
S
= (tan l,1)-—2 I

24 -1
_X"tan x,lj'ﬂ'ﬂl.[ 1
2 2 211447
Plan'x x
:7——+—lan Tx+C

2 2 2

:%(1 +x%)tan™! x—%x +C.
OR
(1+sinx)—1

sinx gy =
I 1+sinx ~J (1+sinx)
I{l l+:mx) .[dY j(1+smx)
_ _ (1-sinx)
'.[dx I(l+sinx)x

(1=sinx)

(1-sinx)
Jda. _[ sinx dx= J‘a'x J(Tf:;:;x]dr

cos®x cos“x

dx

= Idr il.scc2 xdx +Isﬂcrtanxd:c =x—tanx+secx+C.

18. We have i
. (H_Z)

15 i dx= [ 2
x*+16 2418
]

[dividing numerator and denominator by ]

&
N g :j dt

2 2
{x—é] 25 48
x

[putting (rfé]ﬁf:{ iz]a'x di]
C

X

_IL= .
2+(/8)> 8

tan”!

1 "3 1
= —= |+C=—+tan
V8 J8 2

n
19. Let I:Ixsixﬁm (@)
0

n
Then, | = I(z— X)Sins(ﬂ:— x)dx
0

or

I(n—x)sin3,tdx (i)
0

Adding (i) and (ii), we get

b n

2= Iusinjxn‘x = njsinzx-sinxdx
0 0
n

= RI(T - cos? x)sinxdx
0
-1
= 77:.[ (1- tz)a'f, where cosx =+#
[r=0=t=landx=m=t=-1]
=rnf -

1
[ ] e
- 3|37

-1 -1

Hence,

i)

20. 7
= -
= a-
= b
= b

= HX(b*f)—UBHdJZ #0
= (b-2)=0orill(b-7)
= b=Cordll(b-0) )
From (i) and (ii), we geth =¢
[o AL@-T)anddlI(F-0)
both cannot hold simultaneously].
21. Any plane passes through (0, 0, 0) is
ax-0)+by—0)+e(z-0)=0=ax+by+cz=0 ..(I)
If this plane passes through (3, -1, 2), we have
3a-b+2c=0 .(i)
Also, if the plane (i) is parallel to the given line, then
the normal to this plane is perpendicular to the given line.
ax1+bx(-4)+cx7=0=a-4b+7c=0 _.(iii)
Cross multiplying (i) and (iii), we have
a
(-7+8)

c
= - = m = k(say)
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- &b _c
1 -19° -1
= a=kb=-19%and c=-11k

Substituting a =k, b=-19k and c =11k in (i), we get the
required equation of the plane as
kx—19%ky - 11kz=0 x - 19y -11z=0.

OR
Any line through P(7, 14, 5) and perpendicular to the
plane 2x + 4y —z =2 is given by
P(7,14,5)

x=7_y-14 _z-5_
T oTr oo e
Any point on this line is
N(2)+7, 4A+ 14, -4 + 5).
If N is the foot of the perpendicular from P to the given
plane then it must lie on the plane 2x + 4y -z =2,
220+ 7)+ 44+ 14) — (<A +5) =2 = 1 =-3.
Thus, we get the point N(1, 2, 8) on the plane.
Hence, the foot of the perpendicular from P(7, 14, 5) to
the given plane is N(1, 2, 8).
Length of the perpendicular from P to the given plane

= PN = (7 -1)2 +(14-2)% +(5-8)* = /189 = 3J21 units.

22. P(H)=3/4; P(T) = 1/4;
Event: Tails; n=2; x=0, 1, 2
6
P(O)’ZXZ’E P(l)f—x x2=— TG
1 1
PO=3%5 55
x |0]|1]2
Probability distribution is
P(x) 9|61
16 |16 | 16
Mean = ZxP(x) = Ox—+1><—+2>< 0+£+i
16 16 16 16 16
8.1
16 2
1
Mean = 2
Value :

1. No, it may be good once or twice but not forever.
2. Honesty pays in a long run.
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23. Let us consider a right-angled triangle with
base = x and hypotenuse = y. Let x + y =k, where kis a
constant. Let 0 be the angle between the base and the
hypotenuse. Let A be the area of the triangle. Then,

A:%xBCxAC:%x.yz N

A [ ]
B ©

A2 ) X2yt
B 4 B 4

Lo y=(k-x)]

or Al K2x? - 2k

()
On differentiating (i), we get

dA _ 2k%x —6kx? =
2A- = 1 ()
o 04 _Kx-3k?
dx 4A
Now, ‘;‘: =0=(Kx-3k?)=0= ng

[neglecting x =0]
Now, differentiating (i), we get

2 2 2_
2(%} poa TA 2T - 12k

~(iil)
dx? 4
Putting

‘%:o and x = g in (iii)
A

.
we gel Py, <

Thus, A is maximum when x = (k/3).

Now, ,t:g:)y:(k—kaz—k.

3)73
X _(k/3) 1 _n
y-cosO:cosO-rkB)-Z:O-3.

Hence, the area is maximum wheng = %
OR

Let R be the radius of the given sphere with centre O,

and let V be the volume of the inscribed cone, i be its

height and r be the radius of the base.

In the given figure, we have OD = AD - AO =

R¥=(h -R)* + * or = h(2R - h)

(h—R).
()



Now, V = %mih = % mh?(2R - h) [using (i)]-

av v (4
s 57#!(41( Sh),andﬁ [aﬂﬂfzrrhj.

av
For maxima or minima, we have — =0.

dh

av 1
i =0= 3 TER -3 =0

= h=00r(4R—3h)=0ﬁh=%R -

And, [‘i V} __4mR .
lh=(4/3)R

Now,

#0].

A 3

So, Vis maximum when s = éR i.e., when 3l = 2(2R)
i.e., 3 times the height =2 times the diameter.

Now, volume of the largest cone
1 16R? X( 4R]_ 32nR°

3" 3 )TTm

24, LetR={(x, ) :0<y<(®+1),0<y<(x+1),
0<x<2}
=y 0y @+l :0<y <+ )i n
oy :0sx<2l=RinRynRs.
Clearly, R, is the region consisting of the right-hand
side of the y-axis, lying below the parabola y = x>+ 1.
Also, R, is the region consisting of the right-hand side
of the y-axis, lying below the line y =x + 1.
And, R; is the region above the x-axis, lying between
the ordinates x=0and x=2.

e

D F
(1,0) (2,0)
Thus, Ry m Ry M Ry is the shaded region.
We have, y=x’+1and y=x+1
= P+l=x+1=xx-1)=0=x=0orx=1

Now, (x=0=y=1)and (x=1=y=2).
Thus, the parabola y = (x* + 1) and the line y = x + 1
intersect at the points A(0, 1) and C(1, 2).

Required area = Area of the shaded region
= (area ODCBA) + (area CDEFC)

J(y of the parabnla)d1+j(y of the line)dx

1 2 3 il 2 2
! X +1)dx+f(x +1)dx :{?+ xl]{?-v-x]

1 1

1 3)_23 .
= (§+1J+(4 N 5) =55 units.
i .23 :
Hence, the required area is o $q. units.

25. Putting l = =v and — = w, the given equations
become, *
2u+30+10w=4

dii-6v+5w=1

1
"y

6u +9v - 20w =2
2 3 10 1 4
LetA=|4 -6 5 |,Y=|v|andB=|1]|.
6 9 -20 w 2

Then, the given system in matrix form is AY = B.
2 3 10 2 3 10
Now,|Al=|4 -6 5 |=[0 -12 -15
6 9 =20 |0 0 =50
[Ry — Rs = 2Ry; Rs — R3 - 3R]
= (=50) - (-24 - 0) = 1200 % 0.
Thus, A is invertible.
So, the given system has a unique solution, Y = A7B.
The minors of the elements of | Al are
My, =75, Myp = —110, My3 = 72;
May ==150, Mas = =100, Ma3 =0;
Mz, =75, My = —30, My = —24.
So, the cofactors of the elements of |Al are

A =75 Ap=110, Ay =
A =150, Agp =-100, Ap3 =0;
Az =75, Ay =30, Ay =-24.

T

75 10 72 75 150 75
(adjA)=|150 —100 0 | =[110 -100 30
75 30 24| |7m 0 24
75 150 75
A7 S N T :
| j(adi4) 1200 S
0 -2
s Y-A"B
150 7574
= 1110 -100 30 |1
0 2|2
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300+ 150 + 150 600 27. We know that the lines

1 X-x Y-y z-:z xX=
=— | 440-100+60 |=— | 400 —L1-2l-"dad—2= =
1200 2884048 1200 . a b ¢ iy b, €y
X=X Yoaml mF
Sw )t are coplanar < a b ¢ =0,
W] 1200 |2 i 1 1
400 | |1 a by &
"=l 1200 7|3 and the equation of the plane containing these lines is
= 001 x-x Y-y z-7
1200 | |5 R
= u=1,v=1,w=1 =%=%,%=%and%=% ke by )
2 3 5 y Here, x;=0,11=2,z1=-3,12=2, 1p=6, ;=3 =1,
H =2, y=3andz=5 .
FICEES4 Yoo angesos b=2,c=3;0,=2,b,=3, ;=4
26. The given equation is of the form X=X YoM Tl |2 4 6
d—y+Py:Q,whereP:72and Q= cos3x. Lt by a [=|t 2 3=0
dx a, b, o | 23 4
Thus, it is a linear equation.
J' Py _[72 ax Hence, the two given lines are coplanar.
IF =e: = U= The equation of the plane containing these lines is
So, the required solution is x-0 y=2 z+3| X y=2 z+3
nyF:I{Qx([F)}a‘x+C, 1 2 3l=0ep 2 3]|=0
Py 3 ) 2 3 4 2 3 4
ie,yxe** :J-f’ *cos3xdx +C -(i)
; = 28-9)-(y-2)4-6)+(z+3)(3-4)=0
Now'weh“‘ze = x+2(y-2)—(2+3)=0 -2y +z+7=0
I=|e*" cosdxd
jg f,ﬂq:X N in3 28. The given problem can be formulated as;
=g 8 )‘+2_|'e’2"-mdx Max. Z = 50x + 60y
3 3 . subject to the constraints,
[Integrating by parts] 5 + 8y <200
do2rgnaes Z.[‘;h sin3xdx 10x+8y<240and x, y 20
3 3 Now, we solve the sytem of the inequations.
- = I :5x + 8y =200and [, : 10x + 8y =240
<Lorgngy 2 f o cem3) oot ] 2105+,
3 3 3 3 o
[Integrating by parts] |

x-axis

10 small div. = 5 units
L y-axis

10 small div. =5 units

o Scale :

| 2 4
=3¢ 2"51113::—3(4 ZYCQSSX—gjﬁ 2 cos3xdx

= %e'z' sin3x —%e'z" cos3x —gl

sc;/‘gms

= (%3]1 = ée'zrsin 3x- és'z" cos3x
- = 3(e 7 sin3x) B 2(e™ cos3x) L
B 13 13 ' 10
Putting this value in (i), we get 5
ye2r - M sindn) 2 cosdn) o A mEE :;:?ﬂ g,
3 13 2

1
s e (3sin3x - 2¢0s3x) +CeX,
which is the required solution. The_shadec! region in the graph given above is the
feasible region.
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The coordinates of O, A, B and C are (0, 0), (24, 0),
(8, 20) and (0, 25)

So,
Co-ordinates Max. Z = 50x + 60y
0(0, 0) Z=50%0+60x%0=0
A(24,0) Z =24 x50+ 60x0=1200
B(8, 20) Z =8x50+60x20=1600
C(0, 25) Z =50x0+60x25=1500

Z =50x + 60y is maximum when x =8 and y =20

8 stickers of ‘SAVE ENVIRONMENT’ and 20
stickers of ‘BE COURTEQUS' for maximum profit of
T 1600.
Save environment is a big challenge which is very
important and necessary to survive. Be courteous
is life skill which everyone must acquire to be
compassionate.

29. Let the events are defined as:
E; : 2 white bulbs are transferred from A to B
E, : 2 yellow bulbs are transferred
E;: 1 white and 1 yellow bulb is transferred
A:l ye]low bulb is drawn from B

4x3 2 3x2 1
72 - z .
PE)=7 7x6 7' P(Ey) = TT7x6 7
;- a:_‘1 4
P(E3)= o7
2 1 4 2 3.1
PA/E)=¢=73.PAlB)=c=3 A/ E)=¢=7

P(E;) P(A/E5)

I
~N
W
=N
WMo
SIES
[

[l
wilw

Advantages:-

(1) CFL bulbs can save upto 75% of the energy used
by an incandescent bulb.

(2)CFL bulbs burns brightly for 10,000 hours, whereas
standard bulbs burns for just 800 to 1,500 hours.

OR

1
P(answer is true) = 2

1
P(answer is false) = 2

P(at most 7 correct) =1 - {P(8) + P(9) + P(10)}
(where P(8) etc. means probability of 8 correct
answers)

8 2 9 10
e (VA o (1Y (L) 0 (1
el (4 a2 adsf
110
=1-{¥c, 410, 42 cg}(ﬂ

56 7
45+10+1 =1-—=1
-(5+10 )l()24 1024

7 _m
128 128

Advantages:-

(1) Examination is an easy tool to regularly assess a

student’s capability.

P(E,[A)= 7
(Ey f A) PEP(AT )+ P(Ey)P(A] Ey)+ P(ER)P(A T Ey) (2) Exams promote competition among students.
m
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mock TesT PAPER 2(QQ 14

J E E Main & Advanced

COMPREHENSION TYPE

Comprehension-1

In AABC with sides 4, b and c, a is the average of b and c.
Let r be the inradius and R be the circum radius of
AABC. Then

1

Ll

ol

ZBACe

(a) [0, 60°] (b) [60° 90°]

(c) [60° 120°] (d) [90°,120°]

Altitude from angle A = I, then

(a) h=2r (b) h=r

(©) h=r2 (d) h=3r

The distance of circumcentre of AABC to side BC is
(@ R+r (b) R-r () 1R (d) Rfr

Comprehension-2

Letf (x) = [x] + (x - [x])l] for x> %

4.

o

Which of the following statements hold?
(a) f(x)is continuous on [1, =)

(b) f(x)is discontinuous on [1, =)

(¢) f(x)is discontinuous on [1/2, 1)

(d) f(x)is discontinuous on [1, 3/2]
Which of the following options is true?
(a) f(x)is strictly increasing on [1, <)
(b) f(x)1is strictly decreasing on [1, =)
(c) f(x)is strictly decreasing on (1/2, 1)
(d) f(x)is strictly decreasing on R

Comprehension-3
Let A, B, Cbe three non-collinear points corresponding

1 . .
to zg = ai, and z1:5+bx and zp=1+ci(a, b, ce R)

respectively. Consider the curve

6.

Q:z=2c08% + 22,0050 sin%0 + z,5in%0, B € R

The curve represented by z is
(a) circle (b) parabola
(c) ellipse (d) hyperbola

7.

-
e

12

The line parallel to AC and passing through
midpoint of AB is tangent to curve Q at a point P
then x-co-ordinate of P is

(@ 14 ()12 (9 34 (d)1

MULTIPLE CORRECT ANSWER TYPE
Lett, p, s, y, g be positive numbers with f # p such
that p? = st and 1, y, g, p form an A.. Comment
on the nature of the roots of the equation
yx?=2sx+g=0
(a) two complex roots
(b) repeated real roots
(c) distinct real roots of same sign
(d) distinct real roots of opposite sign
Let P(-1, 1) and Q(2, 2). The line x + ty + £ = 0
intersects the extension of PQ, then f €

@ (—3, '?2]

© 2-1)

(b) (-3,-2)
(d) (-4,-3)

. Consider the parabola y = 4ax. The tangent at any

point P on the parabola intersects its directrix at T.
S is the focus and A is the vertex. Then

(a) points T, A, S, P are concyclic

(b) circle with diameter TP passes through S

(c) circle with diameter TP passes through A

(d) all of these

. Let functions f, ¢ : R — R be defined by

F@)=3x—-1+I2x+1l, g(ﬂ=%(3r+5-|2r+5|).
then v x&e R
(@) gif(x)=x
(© fl)=g7"(x)

(b) fg()=x
(d) (F(f () = g(g(x))

SINGLE ANSWER TYPE
cos3(3"x)
3

(b)

Compute ¥ (-1)"
n=0

1 3
—cosx ~cosx
4 4

(a)

By : ER. Tapas Kr. Yogi, (BHUBANESWAR). Mob : 09778158718,
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1 3
€) —cos3x d) Zcos3x
© 1 (d) 7

13. The equation sin(cosx) = x has only one root x;
in (0, m/2) and the equation cos(sinx) = x has also
only one root x in (0, #/2). Then
@ x>x (B) ¥ <x; () ¥=x(d) x=2x

14. The locus of a point which moves such that the
sum of the squares of its distances from the three
vertices of a triangle may be constant, is a circle
with centre at
(a) circumcentre (b) centroid
(c) orthocentre (d) incentre

SECTION-IV
INTEGER ANSWER TYPE

15. The number of solutions of the equation
sin~![sinx] = cos™![cosx] in [0, 27] is

16. The unit vectors 7 and ﬁ are perpendicular
and the unit vector ¢ is inclined at an angle 0
to both dand b. If ¢=oa+pb +y(axDb), then
B2 = L¥cos28 C;SZB (ct, B, v are scalars) where k=

17. lim {2+v3)") =

MATRIX MATCH TYPE

18. Let A(ffy'.z)=‘11f+t72)'+ﬂ3k be defined and
differentiable at each point (x, y, z) in a certain

region of space. Then the curl of A written as

¥ x A is defined as

S LI I I A a A

IxA=| L5y 25,9 x( s
[ax”ay”azk] ayitayj+ask),

where 0 represents partial derivatives.

Column-I Column-IT
(A) | For a scalar function A, P 1
Vx(VA) =
(B) | For a vector function A, (q) -1
V. (VxA)=
(C) | For a vector function A, (r) 0
Vx(VxA)=k VZA+V(V-A)
where k=
(s) |not
defined
19. Consider the line ax + by + c =0
Column-I Column-II

(A) | x-intercept is finite and (p) a=0,b#0,c#0
y-intercept is infinite

(B) | x-intercept is infinite and | (q)
y-intercept is finite

az0,b#0,c=0

(C) |both x and y-intercepts (r)
are zero

a=0,b=0,c#0

(D) |both x and y-intercepts (s) a#0,b=0,¢#0

are infinite

JEE Advanced

COMPREHENSION TYPE

Comprehension-1
The probability that event A occurs is 3/4 and the
probability that event B occurs is 2/3.
1. For P(AnB),
(a) maximum possible value is 2/3
(b) maximum possible value is 1/3
(c) minimum possible value is 5/6
(d) minimum possible value is 5/3

2. For P(A/B), sum of maximum and minimum
values =
(a) 13/8 (b) 5/8
© 1 (d) 11/8
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3. For P(BfA), sum of maximum and minimum
values =
(a) 11/9
(b) 13/9
() 1
(d) 4/9
Comprehension-2
Let us define f on (0, 2) by setting

f0)=] x?, forrational x€(0,2)
2x—1,forirrational x €(0,2)

4. Which of the following is true?
(a) fis continuous atx =1, 3/2
(b) fis continuous at x =1 only
(c) fis continuous at x = 3/2 only
(d) none of these



5. f)=

(a) zero
(c) two

(b) one
(d) not defined

How many points are in the interior of domain of
-1y

(a) zero (b) one (c) two (d) infinite

10.

SINGLE ANSWER TYPE
Suppose f is continuous in [0, C] (C > 0) and is
strictly increasing in [0, C] and f (0) = 0, then for
x f(x)
any xe [0,C [fdr+ [ F(t=
0 0
@) xf@) (b) x-f(x)
(©) x+f(x) (dy f(x)

Given A and B are two matrices of 2 x 2 order with
integer entries such that

3, |71 1
A +B’ = ,then A+B=
0 -2
1 0 -1 1
@ | ® |y
-1 =2 0 -1
o el
Three standard, fair six sided dice are rolled
simultaneously. The probability that the numbers

shown on some two of the dice adds upto give the
number shown on the remaining die is

5 5 5 5
(a) b - @ @ 5

72 12

The perpendicular distance of a vertex of a unit
cube from a diagonal not passing through it is

2 2 1 2
(a) 3 ®) \g (© Nl (d) NG

. Amatrix A (3 % 3) has only {0, 1, -1} as entries. The

maximum possible value of the det (A) is

@ 2 () 4 (© 5 ) 6

SECTIO

12.

INTEGER ANSWER TYPE

Let S, be the sum of first n terms of a G.P. If
S10=10and S35 =70, then S4p=

. Let f be a bijective function defined on [1, 2] — [3, 4]

and if fis an increasing function, then

2 4
[ fode+ | F )t =
1 3

. Let

. An equilateral triangle is inscribed in the

hyperbola xyy=1 with one vertex at (-1, -1) and the
other two on branch with x > 0 then the product of
x-co-ordinates of other two vertices is

. Let n be an odd integer = 5, then the number

Cy —5.1Cy 452 "Cy — ... + 5" ~L . "C, can’t be 6 or
Z7or8or9is

. A line I; passes through the centre of a circle.

A, B, C are three points outside the circle. They lie
on a line /; perpendicular to /; on the same side
of I with A farthest from [;. AP, BQ and CR are
tangents to the circle, then ABCRERC AP =
CA-BQ
SECTION-IV

DATA SUFFICIENCY TYPE

. If A # B then (A, B) # (B, A). Find the number of

pairs (A, B) of sets such that A U B = {ay, a3, as}. Is

this data enough to find the answer?

(a) Yes

(b) No. Sets A and B are required.

(c) No. Atleast number of elements in sets A and
B are required.

(d) No. At least n(A N B) is required

[ be on (0, =) and
lim f(x)+ f’(x)=0. Is this data enough to find
xdem

differentiable

lim f(x)?
F3e0
(a) Yes. The required limit is 0.
(b) Yes. The required limit is 1.
(c) No. f(x) definition is needed.
(d) No. Atleast boundary values of f (x) are
needed.

2 3 ny
- Given f(r)=[1+x+L+L+...+L)P "

2t 3! n!
Data given : n is positive integer.
Is this data enough to find the global maximum
value?
(a) Yes.
(b) No. Itis requiredif n=3
(c) No. Itis required whether 1 is even or odd
(d) For no value of n global maximum value exists.

. Given, equation of axis, co-ordinates of focus and

an equation of tangent to a parabola. Is this data
enough to find the equation of parabola?
(a) Yes (b) No

. Given x = (Sin0)845i"0, 1 = (c050)/08o50,

2 = (sin@)/08geosd
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Conditions C;:0<a<1
Cr:0<0<T/4
To get the order x <z <y
(a) only C is required (b) only C; is required
(c) both Cyj and C; are required
(d) none of Cy and C; is required
22. Leta, b, c be complex numbers. Consider the two

statements.

Sy :Ifa?+ 02> 2 thena® + 2= c2>0

Sy i 1f @® + b2 = ¢2> 0 then a? + b2 > ¢2
Then
(a) only S is true (b) only S, is true
(c) both §; and S; are true
(d) neither 5; nor S is true

SOLUTIONS

1 (a 2. (@ 3. (b)
2a = b+ c. Use cosine rule.
O o ol i .0
8bc 2
A
Garz
Distance of circumcentre to BC = RcosA

And Area (A) = %ah, r=

r= 4.Rsiné sinE sinE
2 22

4. (@ 5. (a)
Redefining f (x) = 1if xeB, 1]

=n+(x-n)lifxe m,n+1,ne N

6. (b) 7. (b)
Putting z = x + {y and the respective values of z, 2y, 23
and equating real and imaginary parts and eliminating
0, we have

=(a+c—2b)x2+2x(b-a)+a, xe [0,1]
8. f(a):Use AM.2GM.ont tands
9. (a,b,0):In order for the line x + ty +t = 0 to
intersect the extension of PQ, we must have

1 -1.3
et
3 2
10. (b)
= x -5
11. (a,b,0: f(x)=| ‘72 W= 57527
x—2,x<J, x+2,x<;5
2 2

Sif ) =x=f(g) f=g, g=f"
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12. (b): Use the identity 4cos’x = cos3x + 3cosx
repeatedly.
¥ L=

1
13. (b): 0 = cos(sinx)

1y = sin(cosx)
x

S il
14. (b)

15. (2): If 0 =sin"![sinx] = cos ' [cosx], then 0 < 0 < /2.
Consider 4 different cases.

Ci—  -l=sinx<0
Co— 0O<sinx<1
C3—  sinx=0
Cy—  sinx=1

The solution set is {2nm, 2nmT+ g,n € z}

16. (2)

17. (1): Use binomial theorem,
Let 2 +3)" = A, +/3B,
and 2-V3)" =4, - 3B,
So, lim (4, + \3B,) -

But lim (4, -+v3B,)=0
s

3B, 38
and lim & ™ =1 and L<1
e A,
So, (A, +\]§BH} = (\BB”} —lasn — oo

1. (A)- (1), (B)- (1), (©) - (@)
19, (A)-(5), (B)- (p), (C)- (q), (D) - (1)

1. (a) 2. (a) 3. (b)

P(A A B)< P(B)
3.2

P(ANB 2

AN By =3+

PasBy="A08 o 223 and min, 312
P(B) 2/3 2/3

P(B/ A)= P(BﬁA) max.ﬁ and min.ﬂ
P(A) 3/4 3/4

(b)
()
@
(a): Putting u :fil(f) and integrating by parts,

Nene



flx)

jf(f)dH j o (pyae =J\‘f(r)dt+j\.uf'(u)du
o 0 0 o

=xftx)
8. (b): Notice that, C2+3C+2[=0

where, C = .
0 -2

So, C=(C+ P+ (-
Hence, A=C+1, B=-I

5 =
9. (b): Required probability = 3x 3} %x(k%])
10. (b)

11. (b)

12. (150)

b d
13. (5): [ f()dt+ [ f(t)dt = bd - ac

14. (1): Let P(-1, 1), Q(xy, v1), R{xp, 1)
The midpoint of QR lies on the altitude from P on QR.
Using this and simplifying a bit,
(1= x122) [(31 + x2)(1 + x1%2) + 231x2] =0
As the second factor is positive hence, 1-x1x2=0

15. (7): Let the given series be S, then using binomial
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theorem, we have
55=1+(-1+5)"

A 1 a4+ 4 0], where

ie, §S= =
5 5

1y =2on-1

For n =5, hence S can’t be a prime number.
16. (1): AP =AM, BQ=BM, CR=CM
AB:CR+BC- AP
=AB-CM +BC - AM
=AB-CM +BC - (AC+CM)
=(AB+BC)-CM+AC - BC
=AC-CM+AC-BC

=AC- (CM +BC)
=AC-BM=AC" BQ

17. (a): For each a;, there are 3 possibilities. It may be
in A only, in B only or in both. Hence there are 3* = 27
pairs (A, B) for which A U B = {ay, ay, a3}.

18. (a): The result follows from mean value theorem.
o

n!

—x
e

19. (o): f'(x)=~-

So, in case when n is odd, f (0) = 1 is a global maximum
value.

20. (a): The reflection of focus in any tangent falls on
the directrix line.

21. (¢): For 0 <a <1, log, x is a decreasing function
and for0<0<m/4, 0 <sind<cosO<1.

22, (a): Ifa®+ b2 >¢? thena® + b” and ¢? are real. Hence
Sy is true, but 5, might not be true.

For example, take a =3 +2i, b=2i, ¢> = 12i

n
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