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MATHEMATICS - 2007

Q. 1. In a geometric progression consisting of positerens, each term equals the sum of
the next two terms. Then the common ratio of thagpession equals

2fi- )
a. 2°
1
25
.2
A5
1
—B-1
L 36571
Sol: Let geometric progression is a, ar, arz,............ r,0)
-1+ —
Bag=zart+ar®=ri+r-1=0=r= 15""@:},,:"521

Correct choice: (d)

(3o (3)-3
—1|=|+cozee |—|=—
Q. 2. If sin E 4 2 then a value of x is.

apop
abrhweEk

. x af o T ooafx a3y =
s — 1| — |+ coser —|=—=:n —|+cos |=|l=—=2x=3
Sol: 5 < & 5 5 2

Correct choice: (b)

Q. 3. In the binomial expansion of

I: - E:':lx, # =0, the sumaf 5% and 6% termsin zero, then % equals

n—4
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&
b. #—>5
#—>5

C &
n—4

d &

Sol:
4 14 »
b C' a n-—4
OT. +T =0= ", a® [—bV + . a™ [—dV =0=2 B R
5 L] 4 [ ) ] I: ) ax_jbj HC‘,‘ b 5

Correct choice: (d)

Q.4.ThesetS:={1,2,3, ...... , 12} is to be partitshinto three sets A, B, C of equal
size. Thus A #w =8 AnE=FnT=AnT=d1he number of ways to
partition S is
121
3
q 3140
121
b, 316
121
3
o (41
121
4
4 B
Sol: 12 different objects are to be divided into 3 gopequal size, which are named
121 12)1
= Number of ways= —s——x 3= [ )3
assetA, Band C (41731 (41) Correct choice: (3)

-
Q. 5. The largest interval lying i( 2 szor which the function
¥ I:le =47 4 ces™ [% - 1] +log I:c:os x):| is defined is
a 10.7]
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13
a.

Sol:

Flxl= 47 4 cos™ (% - 1] +log (cos x)
47 iz defined forW¥xeR (i)

cos” [g - 1] iz defined when — lig —1=liewhen U=x =4 . {3
log cos xis defined whencos x = 0,18 when x € (— % %] ........... (i)
Jrom (1), () and (580, webave domain of f [x) .::.{D, g]

Correct choice: (d)

Q. 6. A body weighing 13 kg is suspended by two strifigs and 12 m long, their other
ends being fastened to the extremities of a rooth18ng. If the rod be so held that the
body hangs immediately below the middle point. Téresions in the strings are

12 kg and 13 kg
5 kg and 5 kg
5kg and 12 kg
5 kg and 13 kg

cpop

This article is the property of BoardGuess.com. Any unauthorized use is strictly prohibited.
Please visit http://www.boardguess.com for more information.




A
AR
BOARD
SUESS http://www.boardguess.com

a::'g

Tocos@+T s B=mg, Ten 8+7T cos8T, =mgcosl
T =mg s &, tan 15':3

T, = (13kg)i: Skg, T, = (13kg}E: 12 kg
Sol: 13 13

So tension in the strings are 5 kg and 12 kg. Coafeoice: (3)

Q. 7. A pair of fair dice is thrown independently thitgees. The probability of getting a
score of exactly 9 twice is

a. 729
8
b. 3
8
c. 729
8
d. 243

1
Sol: Probability of getting sum of nine in a singleaw  #

Probability of getting sum nine exactly two timasg of three draws
e (1Y (BB
= = |2 ]=—

9 \3) 243

Correct choice: (d)
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Q. 8. Consider a family of circles which are passing tigio the point (- 1, 1) and are
tangent to x-axis. If (h, k), are the co-ordinatéthe centre of the circles, then the set of
values of k is given by the interval

0k -c:l
a.
P
b 2
_Llagel
C. 2 2
=1
d. &

Sol: © Centre of circle is (h, k) and x-axis is tange=Radius of the family of circle
= |
Also circle passes through

LU= 0+4F +(1-kP =k =0 + 20 +2 - 2k=0 for real k,k&%

Correct choice: (b)

Q. 9. Let L be the line of intersection of the planest28y +z =1 and x + 3y +2z = 2. If

L makes an angl with the positive x-axis, the““* “ equals

1

a 3
1
b. 2
c. 1
1
d. 2

Sol:
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Fector normal tothe plane 2x+3v+z=1is £ = 2i 4 3}+E

Fector normal tothe plane x+ 3y + 2z =21z § =i+ 3}+2£

Fector parallel foline of mt er section of given planes =% § =3 P37 4+3 &
1

Angle o batween 3i — 37 + 3k and 7 is given by cos = —
3

Correct choice: (a)

Q. 10. The differential equation of all circles passihgough the origin and having their
centres on the x-axis is

e
xg —yz + xy—y
a. ax
=yt + 3xyd—y
b. dx
yi=x+ 2xyd—‘y
Cc dx
yﬂ =zt - Exyd—y
d. dx

Sol: Equation of family of circles passing through anigind having their centres on x-
axis is
=yt = 2xh=0...

Lifferentiating wri x we have 2x+ 2y j_y —2hk=0. 0%
x

Elim inating 'k from () and (i), we have y* = 2° + 2xy .:;!"_y

e

Correct choice: (c)

2 7 _
Q. 11. If p and g are positive real numbers such that? T4 =1 the maximum
value of (p + Q) is

a 2
b. 1}"'2
o U2
d. 2
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Lei p=cos Band ¢ =sm E,EE(D,%JZ?}p+q:cosE+sin 8= .2
Sol:

Correct choice: (d)

Q. 12. A tower stands at the centre of a circular parlenél B are two points on the

boundary of the park such 48 (= “)subtends an angle of %8t the foot of the tower,

and the angle of elevation of the top of the tofs@m A or B is 38. The height of the
tower is

c. 3
d. @3

® ~ ACE = 60"

= Triangle ABC is an equilaieral triangle
= Radius af circle = a

Wew 25— tan 30" = Do = 2
AC

P

Sol:

Correct choice: (c)

20 20 20 20 20 :
Q. 13. The sum of the Seri(,cﬂ ST S SVt I SR s
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a. “Ch
l EUCID
b. 2
c. O
d EUCID
Sol:
@ EUCD EUCI +2DC2 - 2DC3 + EDCQ + EDCID - 2I:ll:«-'_-:'f].]. + EUC\']-E ....... + EDCED =
=2{®c, - 0, + Pc, - - P, |+ Poy, =
=2{®Cc, - P, + Po, - -0, + PO, )= oy,
1
= Y0, - Po + o, - + 20, == oy,

Correct choice: (b)

Q. 14. The normal to a curve at P(x, y) meets the x-aix(3.df the distance of G from
the origin is twice the abscissa of P, then theeis a

ellipse
parabola
circle
hyperbola

apop

Sol:

@|x+my|:2x:~x+my:i2x:-ydy:xdxarydy

2 2
= —3xdr= % = % + (whick is byperbala )
2 2
ar 3 + % =k I:wﬁzz'cﬁz is an effzpsejl

Correct choice: (a, d)

Q. 15. i |z + 4| = 3, then the e imuim value af |Z + 1|:és
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Sol:

i |z + 4| = 3, then the max imuem value af IZ + 1| is
= z lies inside ar on the circle af radius 3 and centre at (— 4, 1)

= triax i value of |Z + 1| iz 6.

4

=
=
L]

Correct choice: (c)

Q. 16. The resultant of two forces P N and 3 N is a faté N. If the direction of 3 N

force were reversed, the resultant woulc”@ N. The value of P is

5N
6 N
3N
4N

apop

Sol:

@7 =P 49 4+6F cos 8 = 6F cos 8= 40— F*

and 19=F* +9+6Fcos(m —8)=19=F"+9-6Fcos 8
=19 =P% +9 - 40+ P* {usin g (7))

=FP=5NK

Correct choice: (a)
Q. 17. Two aeroplanes | and Il bomb a target in succeasdibe probabilities of | and I
scoring a hit correctly are 0.3 and 0.2, respelgtivEhe second plane will bomb only if

the first misses the target. The probability tihat target is hit by the second plane is

a. 0.06
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b. 0.14
c. 0.2
d. 0.7

Sol:

F(=03 F(=02
Re quired probability = P(I) P () P(I)P(H)+ ..
= (0.7)(0.2) +(0.7)(0.8) (0.7)(0.2) +......

A
22

No choice is correct

1 1 1
fF =] 1+x 1 |forxz20,y=0then Dis

0.18 1 1 14y

divisible by neither x nory
divisible by both x and y
divisible by x but not y
divisible by y but not x

apop

Sol:

D=l 14z 1 |C3—=C-0C,
1 1 14y

O, =0 -0
1 ] ]
=l ]
1 ] ¥
Correct choice: (b)
e _ yz 1

2 ]
Q. 19. For the hyperbol *** & & \which of the following remains constant
whena varies?
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Eccentricity

Directrix

Abscissae of vertices
Abscissae of foci

apop

Sol:

cos® @ osin oo
@ =g (ez—1)2‘;51'112r_x:n::osgﬂx(ez—l)ﬂez:tanza+1:sec2 o
=& =8Bl &

. i o
Directriz z=* " =+cos® &
]

Abscissae of vertices=ta=tcos &

ABCIESAR F RO =t ge=Fcos o sec z=%1

Correct choice: (d)

T

Q. 20. If a line makes an angle 4 with the positive directions of each of x-axis gad
axis, then the angle that the line makes with th&tjve direction of the z-axis is

T
a. b
T
b. 2
T
c. 4
T
d. @
Sol:
2 2 2 11 2 T
oot o +cos” f4cos” p=1 =‘,>§+§+n:os =1 asa:ﬁzz

icosjy:[ﬂ:%}f:%

Correct choice: (d)
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Q. 21. A value of C for which the conclusion of Mean Valliheorem holds for the
function” (¥)=12. %o the interval [1, 3] is

a. Zlogs e
1
—log, 3
2 o
log, e
d. log, 3

=28 S0 :,~l=1—°ggf3 =C=2lg, e

Sol: 2 oy

Correct choice: (a)

R
Q. 22. The functions (¥) = tan (sin x +cos x) g an increasing function in

. EA
b. (_ 2’ E]
[I:]’ EJ
C. Z
T
d. [_ 27 5]
Sol:

Flx)=tan" (sin x+cos x}sincreasin gif (sin x + cos x)is increa sin g

: : T T
=cogx—zsm x=0 = COoSX >N X = IE(__,E]

Correct choice: (b)

5 Sex &
let A=|0 A e | X |ﬂ2| = 25, zﬁzem|a| eciicls
0 0 5

Q.23
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a
b. 1
1
c. 2
d. 5
Sol:
o Sex fri
A=|0 & Sex =>|ﬂ._r":1|=|
0 ] 5

Correct choice: (c)

Al4=25a) = 25= 2

The sum of series — — — + — — _ upto b ixify is
Q. 24. al 3141
-2
a. .
b. £
21
c. g’
+l
d e°
Sol:
2 3
FLESS LI Put x=-1
120 31
1 1 1 a1
= — =+ —— ... =g
21 31 41

Correct choice: (b)

Q.25. If i and ¥ gre unit vectors andlis the acute angle between them,

a unit vector for

a. Exactly two values o
b. More than two values (¢
c. No value of#
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d. Exactly one value c#

Sol:

|2§><3ﬁ|6|§><ﬁ|=1

:>|§><~.?|=é:>sm g=+1

o

1
6

Az iz acuie angle for sin 8 = — So 8 can take only one Value.

Correct choice: (d)

Q. 26. A patrticle just clears a wall of height b at atalicce a and strikes the ground at a
distance c from the point of projection. The arafiprojection is

1

tan = —
a i
b, 45"
-1 .E:'C
tat
c c:t[r:—.:;t)
1 be
tan ™ —
d. i
Sol:
ga’
b=atan o — 2 T eos? & {equation of trajectory)
u®cost o
Sﬂc:ugsm 2a:>£:sﬁ12a
| g 2? c
1 asin 2e a?
Sc:-,f:':cxtanm——X—jib:cxtanm——tana
oozt & c
ac —a® b
=h= tan & = tan o6 = ———
o a[c—a:)

Correct choice: (c)

Q. 27. The average marks of boys in a class is 52 andfhgrls is 42. The average
marks of boys and girls combined is 50. The peagmbf boys in the class is
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40
20
80
60

apop

Sal: Let there are x boys and y girls in the class.t&a)] marks are
52 x + 42 y and according to second condition totatks = (x + y) 50
Now S x+42 y=500x+00y=dx=8y=x=4

So percentage of boys is 80.

Correct choice: (c)

3 ; _
Q. 28. The equation of a tangent to the parat? == %15 ¥ = ¥ Z.The point on this
line from which the other tangent to the parabslpdrpendicular to the given tangent is

a. (-1,1)
b. (0O, 2)
c. (2,4)
d. (-2,0)

Sal: Point of intersection of two perpendicular tangdotthe parabola lies on directrix of
the parabola. Equation of directrix isx+2 =0
So pointis (- 2, 0)

Correct choice: (d)

Q.29. If (2, 3, 5) is one end of a diameter of the spher

2 2 2
Myt 4zt - bx-12y - 22+ 202 0,400 the coordinates of the other end of the

diameter are

a. (4,9 -3)
b. (4,-3,3)
c. (4,3,5)
d. (4,3, -3)

Sal: Centre (3, 6, 1)
(@ 8. 7]
S@,g+2:3 ﬁ+3:5,y+5

] :1:>|5t:=4,‘5:9,?/:—3
Let other end it 2 2 2

Correct choice: (a)
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Lei&=?+}+£,5=?—f+2£amd5=x;+f:x—2:l}—k.

Q.30 If the vector T les in the plane of @ and b, then x eguals

a. 0

b. 1

c. -4

d -2
Sol:
1 1 1

1 -1 2=0=101-2(x-2))-1(-1-2x)+1(x-2+x)=10
x x—=-2 =1
=2x+d=0=x=-2

Correct choice: (d)

Q.31. LetA (h, k), B (1, 1)and C (2, 1) be the vertia# a right angled triangle with AC
as its hypotenuse. If the area of the triangle ihdn the set of values which ‘k’ can take
is given by

.3}
. 2)
3}

-1
-3,-2}

o0 oy
J_'-H.J_'-H.J—Hﬂ.d—"‘ﬂ
=l

ﬂ:%.1.P‘c—1|:1:>~k—1:20r—2:’*~k:3,—1

Sol:

Correct choice: (c)

Q.32 Let F= (-10)2=(0,0)and R = [1 3 "E)be three points. The equation of the
bisector of the angle PQR is

a S+ y=0
3

=0
2}"
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f

xr+y=0

C.
d. x+a3y=0

Sol:

Stope of OR = 3 So. ZPOR = 120°
Somy, =tan 120° = - .3
So eguation qf Ly is y=— B3

(3 3{? 1

-1, [=: [CXC]

Correct choice: (a)

2 2 ‘B
Q. 33. If one of the lines o™ (1 B ) xy —mx” =Ujs 4 pisector of the angle
between the lines xy = 0, then m is

o op
N
Nm|,_l

Sol:

myz+(1—m2)xy—mxz:Dﬁiy—mx)[my+x)0:‘>y:mx,—lx
"
Som=lor -1

Correct choice: (c)

¥

Let Fx)=F(x)+ f [l]wﬁzere Flxl= I log ¢ di Then F (2) equeis
Q- 34. X 1 1+¢
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oo op
NP O —

Sol:

| —

F(x:‘:.l-logzdz_l_.l-logzcﬁ:.l-log.f
1 142 11+ 11+

¥ 2
- jlog TR A
b 1+:

Correct choice: (a)

Q. 35.
the following is true?

Sz forall xe R

. T (x) is differentiable everywhere

a
b. f(x) is not differentiable at x = 1.
c

d. f(x)is not differentiable at x = 0.

So f E)=x+1¥=xeR

Correct choice: (c)

The function { R\{0} = R given by f (x)=—

Q. 36.

continuous at x = 0 by defining f (0) as

2
-1
0
1

apop

Sol:

Let 7 R —> Rbea function defined by f (x)= Min {x +1, |2+ 1}. Then which of

can be made
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f[l:l)—]m ij_].zx_z]m é'!_]._
x—}ﬂxegx_.l 1—>D£-E¢_1
g —1
lim | .
= 2 1= 10 m B:y E. HﬂEplﬁﬂf RI«':.EE
!‘ —_—
o -l guinby I Hogital Rule
fe" +e" +2
=2x l =1
2

Correct choice: (d)

o
Q.37 Cos x+w'r§ sinox

equals

1
— log tan £+£ +
a. < 2 12
1
— log tan E +
b, < 2 12
1
—lc::gtan[i—E +
c. £ 2 12
logtan[£+£]+if
d. 2 12
Sol:
J' dx l_l- ax _l_l- ax
cosx+~3smn x 27 .3 1 21 . {;r.r J
— s x4+ —cosx £ E—'—x
=>lI dx =llogtan v
44  moox 2 12 2

Correct choice: (a)

v =gxand y= |x|:-is

Q. 38. The area enclosed between the cu
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2
a. 3
b. 1
1
c. b
1
d. 3
Sol:

¥ = x and u}f=|;r|:‘>x:4 =x=x=0arl

1 _—
Ee gquired area= I (»\,.'fp_: - x).:i;{ = [% x% - x_:| = % - =
0

Correct choice: (c)

4 s
Q. 39. If the difference between the roots of the eque® T &% +1=0is fess than 45

then the set of possible values of a is

a. (-3,3)
b, = 3.0)
c. (30)
d. ~®.—3
Sol:
g+ A=—ua

e — 8| <5 = (- 8) <5=a’-4<5=ae(-33)

Correct choice: (a)
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