DCE - 2006

MATHEMATICS M EMORY BAsED QUESTIONS

1. Iff(x) =f(a—x) and g(x) + g(a— x) = 2, then the value of Jff (X) g(x)dx is

(a) Laf(x)dx () !g(x)dx
(c) J’[g(x)—f(x)]dx (d) J’[g(x)+f(x)]dx

Sol: Ans[a] Let |:J:)af(x) g(x) dx
! =Jff (@-x) g(a-x)dx = Ef (x).[2-g(x)] dx = Zij (x) dx — 1

0| :J’Oaf(x)dx

2. Thedifferential equation of the family of the curves x2 + y2 — 2ax =0 is
@ x2-y?-2xyy'=0(b) y*-x*=2xyy (€) x*+y?+2y"=0 (d) noneof these

Sol: Ans[b] Differentiating the given equation we get

2X+2yﬂ—2a=0D a=x+yﬂ
dx dx
0 x2+y2—2xB<+ng=O
0 dxO
0y X -2y Y=o
dx
4HL=InXx dy
=cos* 9y .
3. I1fY %Ethen o ax=eis
1 , L 1 o 1
(@) e (b) % (c) % (d) o

4H1=InXx
. =cos
Sol: Ans[b] Y +Ian
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0 10 1
1+] —“0-({-Inx)=
. ﬂz 1 ( nX)B—XH ( nX)X
) 2
& | _m-inxcf (1+1nx)
B+Ian
g ot
: dxg.. 2e
_ 3 7 15 _
4. Thesumofthesen&sE+Z+§+E+---- upto n-termsiis
1 1 1 1
n-1+— n+— 2n+ — n+l+—
(@ o (0) N+ ( 2n+; (@ o

1
Sol: Ans [a] Tnzl—F

5.  Theequation of the plane passing through the mid point of the line of join of the points (1, 2, 3) and
(3,4, 5) and perpendicular to it is
(@ x+y+z=9 (b) x+y+z=-9 (c) 2x+3y+4z=9 (d) 2x+3y+4z=-9
Sol: Ans[a] Themid point of theline of join of the pointsis M(2, 3, 4).
Hence equation of the planeis

2x—=2)+2(y-3)+2(z-4) =0 A
(1,2

M e B(3,4,5)
) (2,3,4)

w @

X+y+z=9

6. The equation of the circle concentric to the circle 2x2 + 2y?2 — 3x + 6y + 2 = 0 and having area
double the area of thiscircleis

(@) 8x2+8Yy>—-24x+48y—-13=0 (b) 16x2+16y>+24x—-48y—-13=0
() 16x2+16y>—24x+48y—-13=0 (d 8x2+8y2+24x-48y—-13=0
Sol: Ans|[c] Thegivencircleis

x2+y2—gx+3y+120
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: _3 , : 9+36-16 9
|tSC€ﬂ'[I’EISétia 2Eandradu,js,_ \/+ 1= \/ \/7

29
Area of required circle = TT2 =2T[XE 0

_[®
8

Equation of required circle B< 3g+ 3 29
uatl Ul | = - ~ —
q * O 40 O 20 8
X2 §X+y +3y+g+g @
H 2 6 4 8
3 13
X*-=x+y*+3 =0
0 5 y* +3y - 16
0 16x2+16y?—24x+48y—-13=0
7. Thed f the function T (X) = oS X
: e domain of the function —[T
@ [-1,0)0{ 0 1,1 © [-1,1) (d) none of these
Sol: Ans[a] Forgivenfunction: —-1<x<1 but
[X1z0 O x0[0,) 0O x0O[-10)0{}
(Jtan X — cot X T
O 7y
0 Xx-—
8. Let f(X)=0 4
]
[a X:E
N 4
the value of a so that f(x) is continuous at X = Z is
(@ 2 (b) 4 (c) 3 d 1
_ 2 2
Sol: Ans[b] a= Ltntanx ftx:sec XTCOSC X _ 5424
R L 1
4
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2 2

X
9. Ifeand € arethe eccentricities of hyperbolas 72 - é =1 and its conjugate hyperbola, then the
1 1.
vaue of ?"‘e,z is
(@ O by 1 (c) 2 (d) None of these
b? a’
2 2
Sol: Ans[b] e —1+¥, € —1+?
1_ 2 1_ b
e2 a2 +b2 e|2 a2 +b2
1 1
0o ter ™t
Sin X + cosX
10. Thevalueofthe_[%dx is
3+3n 2X
1 —SINX—COSX 1 +sinx
(a) *mBZ . H+C () =In :
4 [R2+sSinX+CoSX[] 2 [R-sSnx[
}In +sinXx
(c) 4 Hl-sinxQ (d) none of these
sin X + cosX sin X + cosX
) | =[———""""dx= dx
Sol: Ans [a] I 3+sinx I4—(sinx—cosx)2

Put sinx—cosx=t and (sin X+ cosx) = dt

a 1, 2-t 1 —Sin X—CoSX
0o | :I 2-—In =ZIn : H
4-t° 4 2+t 4 [R2+9NX+COSX[]

11. Thesolution of the differential equation

Q_tanyztanysiny_

dx X o °
— y —
(a) siny+|nx_c 0) g t'M=C (@ Iny+x=c (d Inx+y=c
dy tany _tanysiny
Sol: Ans [q] &— x 2
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12.

Sol:

13.

Sol:

14.

Sol:

cot y cosec y%—&my:i2

X X
Put —cosecy=t
Cosecycotyﬂ—ﬂ
. dx dx
dae t_ 1
U dx x x°
1
IF= o™=y
1 X
N tx:I—dx+c 0 tx=lnx+c [O ——+Inx=c
X siny

For a party 8 guests are invited by a husband and hiswife. They sit around acircular table for dinner.
The probability that the husband and his wife sit together is

2 2 1 4
@ 7 ® © @

Ans [b] The favorable ways of sittingare=2 x 8!
Total number of ways of sittingare=9!

2x8! 2
Probability = g, T g
If |mB27_15:—4, then locus of zis
[Rz+1[]
(a) dlipse (b) parabola (c) sraightline (d) circle

(x—1)+ ly B
Ansfd] ! 2x +1)+ 2iyE: 4
O y@x+1) -2y (x—1) =-4[(2x + 1)? + 4y

O Itisacircle

The equation (x—b) (x—c¢) + (x—a) (x—b) + (x—a) (x—c) = 0 has dl itsroots.
(@) podtive (b) rea (c) imaginary (d) negative
Ans [b] Theequationis
3 -2@+b+c)x+ab+bc+ca=0
A =4@+b+c)2—12 (ab + bc + ca)
=4[a? + b? + ¢ —ab - bc —ca]

=2[(a-b)2+(b-c?+(c-a? O A>0
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15.

Sol:

16.

Sol:

17.

Sol:

18.

The sum of coefficients of the expansion @; + ZXQ is 6561. The coefficient of term independent

of xis
(@ 16.8., (b) 8, (0 8 (d) none of these

Ans[a] Put x=1 weget3"'=6561=3® [ n=8
1 o -
T.=8; %g (2xf" =8, 2" you O r=4
0 Coefficient= 8., 2* =16.8,
The area enclosed between the curvesy = x and y = 2x — X2 is
1 , L 1 !
@ 5 ®) o © 3 @

Ans [b] Solving the curves,

X=2X—x2 [] x=0and x=1.

1 1 2 3
Area = ![(Zx—xz)—x]dx:‘!)'(x—xz)dx:%—);%:;_;::5

There are 12 white and 12 red balls in a bag. Balls are drawn one by one with replacement from the
bag. The probability that 7t drawn ball is 4" whiteis

1 1 1

® © @ 5

NG

(@)

1
Ans [c] The probability that 7" drawn ball is 4™ white = >

Since balls are replaced.

In an dlipse the angle between the lines joining the foci with the positive end of minor axisisaright
angle, the eccentricity of the ellipseis

1 1
@ 5 ® /3 © 2 (d 3
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Sol: Ans[a] Giventhatb=ac [ b?’=a?€?
Again a?e?=a? (1 &)

2¢2=1[] e=

Sl

19. If |a|=3|b|=5and |C|=4 and a+b +c =0, thenthevalueof a.b +b.c isequal to
(@ O (b) 25 (c) 25 (d) none of these

Sol: Ans[b] a+b+c=0 O a.b+/bf+b.c=0 0 a.b+b.c=-|b?=-25

20. Theequation of alineis6x—2 = 3y—1=2z-2thedirection ratios of theline are

1,23 b) 1,1,1 1 1 1 d } ;1 1
@ 12 (b 11, © 3'3'3 (d) 33’3
1 1
=2 Y L ;1
Sol: Ans[a] 6x-2=3y-1=2z-2 [ 3-_3_7%
1 2 3
O (4,2, 3) aredirection ratios.
n
2
21. Thevalue of J'S'n x=cos’ Xdx is
) sin®x + cos®x
@ 0 (b) (© (d)
n
2
Sol: Ans [4d] Ism X~ cos* dx=0
) sin®x + cos®x

Since f@é‘—x%—f(x)

dx
22, Thevaueof IH—m is

(@) |Og(X+\/FL)+Sin_l /XT_:LEQC (b) Iog(x+\/x_—1)+c

2 Mx-1+1
(c) '”(X”“’X‘l)‘ﬁta” EZXTJFH‘C (d) none of these

X
Sol: Ans [c] I)H—Jx_—l Put x—-1=t2
dx = 2t dt
2t dt 2t+1 1
_I 2 11+t It2+t+1 _It2+t+1dt
1
(2 t+1) d In(tz+t+1) 2tan‘lHE+c
= Inlt* + -l— = -
n J.B+1g+3 J3 @
o 20 4 2

= In(x+ \/x_—l)—% tan‘ﬁ#;ﬂao c
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23.

Sol:

24,

Sol:

25.

Sol:

26.

Sol:

d
y=sin‘l§+cos‘1§, then the value of — is
2 2 dx

(@ 1 (b) -1 () 0 d 2

L1 dy

= —/ =0

Ans|[c] VY > O dx
zZ=4x+ 2y, 4x+2y=>46, x+3y<24 and x and y are greater than or equal to zero, then the

maximum valueof zis

(a) 46 (b) 96 (c) 52 (d) none of these
Ans[b] z(9,5=36+10=46
N (0, 23)

z (115, 0) = 46
z(24,0) =96
y4
2=4x WR=dy-12 -=4y-12
yP=4x =4y T

On one bank of river there is atree. On another bank, an observer makes an angle of elevation of
60° at the top of the tree. The angle of elevation of the top of the tree at a distance 20 m away from
the bank is 30°. The width of theriver is

(@ 20mtrs (b) 10 mtrs (c) 5mtrs (d 1Im
Ans [b] h=xy/3
(x+ 20) h
h=
and \/§
O 3Xx=x+20 30° 60°
O x=10mtrs 20m X

The magnitude of cross product of two vectors is /3 times the dot product the angle between the
vectorsis

@ 4 ® © @
Ans[b] |axb|=y3|a.b]
tan g = /3
9T
3
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27.

Sol:

28.

Sol:

29.

Sol:

30.

, 1 n(n+1)
2 n
If Dr=|2r-1 4 n? |[,thenthevalueof ZDr is
2t 5 2"-1
@ o (b) 1 (c)
St 1 n(n+1)

n
Ans [&] ZDr=22r—14 n> =0
22 5 on—g

-12 0 A
If | 0O 2 -1=546 thenthevaueof ) is
2 1 15
(@ -1 (b) -2 (c) -3

Ans [c] Solvingweget A=-3

cacOl xD 33 10
1 00

adji. A+B= %) 1%, then values of x and y are

@ 1,1 (b) (x11) () 1,0

Eﬁly —x2D E}-S 1D a OD
Ans [a] mx 1 |jl OD %) 1D

0 4y-3=1 0O y=1
~Xx+1=0 0 x=1

41-x 1
If tan =~ == tan™ X, then value of xis
1+x 2

1
@ ®)

© V3

&l

n(n+1)(2n+1)

(d) none of these

(d) 4

(d) none of these

(d) 2
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Sol: Ans[b] Let x=tan®

tan” tanH - B ltan‘l(tan 0)
M 0O 2

g0 3 o e
x=tan =L
J3
31. The number of values of k for which (log X)2 —log x — log k = 0 (is/are)
(@ 1 (b) 2 (c) 3 (d 4
Sol: Ans[b] Letlogx=t then
t?—t=logk

O  kwill have two values

-1 -1 -1 i1
a)+ a)+ aj.
32, Thevalue of L,[Ocos:ec (seca) + cot (tan ) cot cos(sm )IS
a -

a
(@ o (b) -1 (c) -2 d 1
Mg+ g +cottvi-a?
Sol: Ans[c] |t 2
a-0 a
—2-1x0=-2
2

21
33. Thevaueof J’[25inx] dX js

m , A an , -7
(@ 3 (b) 3 (c) 3 (d) 3
Sol: Ans [b]
x 76 lln/6 2x
S P ES— T N — FR—
_2‘__ ________________ L 1 :
g T 4m
J'[Zsinx]dx:———n—f:_i
4 3
E HOCR

Amity Ingtitutefor Competitive Examinations: Phones: 24336143/44, 25573111/2/3/4, 95120-2431839/42
-10-



