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MCA TEST SERIES
NIMCET-7. SOLUTION

Answer with Explanations

1. (&) Given function, f(x)~—rX-A+fx+1 X(e-fl}
e -1 2 2"-1)
Now, ot —n o X
e '-1 2
= X _5.0.1
1-g* 2
xe* x
= -1
g'-1 2

2" -1
o ) SR
2" -1

which is an even function, {~f(= x)=f(x)}
2. (c) Since, the relation R defined as

R ={(x y)| % yare real numbers and x = wy for some
rational number w}

(i) Reflexive xAx = xw x, .. w = 1e rational number
So, the relation R is refiexive.
() Symmetric xRy = yRxas 0R1
= 0-()but1R0 = 1=w-(0)
which is not true for any rational number
So. the relation R is not symmetric.
Thus. R is not equivalence relation.

Now for §: (i) Reflexive TRM s mn=mn (true)
n on

So, the relation S s reflexive

Rp g

(ii) Symmetnc— =SMg=np=np=mg = -
q n

So. the relation S is symmetric.

{iii) Transiﬂve% R g and® R ; =mq = npand ps = 1q

q
mq-ps=np-1q
=4 ms =nr
m r
= —_=—
n s
mar , s
= R (transitive)
n s

So, S is an equivalence relation

. (d) Given, lim

3. (b) £:[0, o) = [0, =)

and f(x)=——
14 x
f(x:)=flx;)
=3 X . %
T+%, 1+x,
= XXy + Xy = X5 + X X5
- Xy = X2
Hence, f(x)is one-one
X
Let y-T— = Y4 yx=x
= y=x{1-y)
= y=id
=¥

Here, range of f{x)e R — {1}

and codomain of f(x) is [0. e)

Hence, (x) is not onto.

feh+2+n°)-1(2)
h=0 f(h—h?+1)-F1)

and f'(2)=6, "()=4

i 1400+ 1)} - 12)

H—s0 2 T
fl5+(n, ‘)}-m)
4 2

{by L'hospital rule)
i+ h+ 0} -012(h+1)

=,."L”f_.[f,{i_(h_;)z}—0J e (<)

fFfa+1).2.(0+1 _ f{2)-2

o fo_ 1) PN
( )< (0~}

e

4

. (c) Given, f(x)J‘.z,:it?.,eR
XS4+ X+ 1
Le[ y:xlj’xlg_
X+ x4+
= XE‘V+VX+y=x‘°.ox*2
- Xy =N+xly-1+(y-2}=0

For real values of x,
b -4ac20

e
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= (y-12-d{y-1)(y-2)20
- (y-10°-{ly-1-14y-8)20
= - (y-1{-3y+7)20
7
=) -—1<0
- (v )[y 3)<
LS 1 : 7/3 + oo

-~ Range of f{x} e (1, g]

(+y -1)
(x+1° +y°

(x +y —1}+( 2%
(x +y +2x+1)

2y
(X34 y* +2x+1)
X4y -1 1-1

= Its real part = I Sl e
v (P4 y2)+2x+1 142x+1

1

[from Eq. (i)

9. (b} If the points z, i and iz are coliinear, then area of

triangle formed by these points should be 0.

Let Z=X+ 1Y
f | % e i=0+1-1
6. (d) Let z= hrs!ly convert it iIn A+ B form, Fridh. 0 1 1=0 { = }
and iz=m-y
R 5 S L 5 N B -y x 1
=N+l 2-1 2 2 AppkyRQaRq-R,. R;— R; - A,
1
RO ) 1(°-1) | % y ]
' Eiveiemih = . =% = ¢ [=
e 2 2 2 2(+)) x{+9 2(:+1) | =¥ 1-y Ol-O
4 oot =y-x x-y 0
= —— (which is required conjugate
f+1( e ™ Expand w.rt. Csq
7. (a) Given, | 22 — 1] =z +1 (let 2= x+1y) SANEDHRR S
N 3 = — Xt xytx—xy+y-y =0
= [(x+ )" =1]=|x+iy|"+1 5
2 3 Ly & ivl2 = ==y dxey=0
= | x° =y +2ixy =1j=| x + 1| : . % T w——
= (X% = y2 =+ 20xy) =) x +iy|* +1 11
5 So, the locus of z form a circle with centre at (— | —] and
= =P -1+ 432 =+ P 41 2'2
=
Now, squaring on both sides, we ge! radius iIs —
T TIE TT V2
=y =2+ 4P = (X% +y 4+ 1 _ .
3 & 3 gia o A 10. (c) Given fraction,
= (=P +1-2( =y )+ Ay = (4 y ) +1 |z = 5|z|+1=0
2, .2 L s
2(x+y) ST 2 T ]
= xt eyt -2x% +1-202 4 2)° + 4y B i 2 2
= xt 4yt 2 2x%P H 11202 4 2)° " =5t24'59 =9'2590, 9;
= 1-2x° +2y° +2x%° = 142x% + 2% + 2x°° 9.50 L 041
2=t — OF *—
= 4’ =0 2 2
= x=0,le, y-as or the imaginary axis. So, the given fraction have four roots
8. (d) Given, | z|=1 z=#1 11. (d) The system of given equations
= |zff= X, + 2% + %3 =3,
¥ 4y =1 ) 2X, 4+ 3% + X3 =3
2‘1 : and 3X|+5X2+2X3=1
Now, e (letz=x+1iy) Augmented matrix,
12 1:3
X4y =1 (x=T)+i X+ 1) - i
Stk ) il Al (A:B]-]2 3 13
(x+m)+1 [Lo+h+ly (x+1- 4 3 2;1
X E N4y Hi(xy+y—xy+Yy) '
(x+1) +y-: USC R?—"R?-zR'andRs-‘)Ha—aR].
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12 13 so tr(A)=—=-—=0
4 [T T J' 2
’ 1
0 -1 -1:-8 s
- ' nd T V2 l—-1-1=_1¢1
Use R;— R; - R, ) a 55
1 2 1§83 72. __2‘
ki —0' ;1 ' -:; So, only Statement | is correct.
9 s 3o ‘
Here, flA:B]=3 ' > [ ] T
15. (a) Given, P = A= and Q = PAP
and fA]=2 (a) 51 Mo
ie., flAl< flA:B] 5
So, the system Is in consistent and have na solution. 0=PAPT = Q2 - (pPAp
12. (c) The number of 3x 3 matrices (non-singular) with = 2005 p 2005 pT 12005
four entries as 1 and all other entries as 0, is exactly 6. B (PP’ ja0s 4206
which is ) s L
1 0 O][1 0 o][t 0 O]f1r O 1 =10] [12005] ac[t
ot offo 1 of]1 1 00 1 0O 0 1 0 1 [0 1]
>011_101001001 =1012005 4=A2=12;
1 1 0] [1 00 [0 1[0 1 0 1]
010md[011 1 2005 n-1n']
= = A =
0 0 1) 0 0 1 o0 1 0 1
5 5a (1.1 . Pfomp=(P7P)Om
13. (b) Given, A=[0 « 5a|and A°=25 1 o101 2005
R '[o 1] 0 1
5 5o 1 2005
Now,|Al=]0 @ 5aj=5a-5=25 “lo 1
0 0 5 . »
2 16. (a) Given expression, 2° +1 neN
- g 2% 41=2%41=0
= v =625a2 {"'IAI2=A2} Putn=1 g+ = + 1=
- 25 = 62501 n=2 2°+1=512+1=513
1 sk
= -
= which is divisible by 9.
S - The largest integer k = 9.
L s 17. (o) We know that, when we divide (x—1)2" and
14. (c) Let A= 2 2 (x-l)"‘“ by x its given remainder 1 and -1
| respectively.
3-2- JE NOW‘82D_62(ZD‘\)=(9_1)20_(63_1)2!!9'
(1 1] [1 1 - n—
e —= =(9-12"-(9-7-1)
Ny A° A"‘:? y "712- - =1-(-)
2 " . divi 9 leaves remainders
L:E ) 72’ Ji" (. divided by )
% 1. 1] =1+1=2
2t 5372l o 18. (c) Firstly, setting the alphabet of word 'COCHIN' in
=s 4 1 1°18 17 alphabetical order : CCHINO
272272 ForCC=4!, CH=4l Cl=4l, CN=4l
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*9.

Y

Now. for words ‘COCHIN' = 4! + 4! + 4! + 4!
=244+24 424 +24=96

So, the number of words that appear before the word
COCHIN' = 96

(b} 10"~ 2> 81n, here ne !’
Now, 10—n>81n
100
= 10" > 8100n
Putn=5
= 10° > 8100(5)
= 100000 > 40500 (ture)
nz5
c)(a) 8" +1=(9-1"+1
={"Ce 9" - C, 9" "+ C, 9" % ...} +1
={9"-n9"""+"C, 0" %~ .} +1
=9 -n9 '+, 9 I~ L+ (1)) +1
= not possible
(b) 3% + 3n+ 1=9" + 3n + 1= no! possible
() 4" -3n~1
PUtn=12,3...
n=1 4"-3n-1=0, which is divisible by 9.

n=2, 4"-3n-1=49, whichis divisibie by 9.
n=3 4"~ 3n-1=54 whichis divisible by 9.
S0, 4" - 3n - 1is divisible by 9.

'. {c) Equation of parabola is

y° = dax i)
whose focus, S = (a.0)
¥
Al )
P(h. k)
A 0 Sia, 0)
Y'
Now, mid-piont P = 3 e : 4
2 2
= (h K) :[i‘iﬁ X]
2 2
= =2h-a and y,=2K
which satisfy Eq. (1).
= }"12 = dax,
S (2K)° = 4a (2h - a)

23.

= 4K = 8a (h - :‘.)
2
= K? < 2a (h - 9]
2
s Locus of mid-paint is
2 a
=2a|x-—
y=aafs-3)
which is another parabola.
Whose directrix,
a_a
X—==—=
2 2
= x=0, /e, y-axs,
. (b) The given curves,
y={x|-1
and y=-|x|+1
= y=x-1 and y=-x-1
y==-x+1 and y=x+1
(i x=y=1 (i) x+y=-1
ix+y=1 (v) x-y=-1
4
(0. 1)
X >
- Required area of ABCD
= Area of square with side v2 unit
=(V2)*=2

(a) Since, the distance from the points (a, b,) and
(@5 b;) to (@, — @) X+ (b, - b,) y +€ = 0 is equal.

Let P.:l(a1_a2)a1+(b1“bz}b1+cl
Jiay = 8 + (b, - by
and P, = + | (8- a,) 8, +(by—by) by +C|.

Viar - ) + (b, - b,
By aiven condition; P, =F;

% |a,-a,a;+b, b, +¢ |
|, —mﬁﬂa-mf
\,(a,-a,) +(bl bz)
= al=ag, + bl ~bb,+cC
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=—a@, +a5 — b, +bi -
(taking -ve sign)
= 2c=aj +b?-al - b?
_{a + b3 -af - b])
2
24. (o) If (h, k) is the centroid of the APAB, then
i r(1+§ose) K= r(1 +:i{19)

2 2 2
- (h_L] +[K—£] =(1] (-5in° 0 +cos’8=1)
3 3 3

Hence, locus of (h k) is

(-39 -6

which is a circle.
25. (b) The equation of lines
x+4y=9 )
and y=mx+1 . Aii)
From Egs. (i) and (i), we get ’
3x+4(mx+1)=

= 3x+dmx+4=9
= (3+4m)x=5

_ 5

T 3+4m

Here, 5 is a prime, which is divisible by 1 and itseif and
also here no integer value of m for which (3 + 4m)

27.

Again, 3rn-1=2+K

=5 3n-26=1+K ek
and an+l1=r

e 4 -rnp=-1

From Egs. (iii) and (v),

2'1:-_3 = l’1="§

and -3-p=2 = np=-5
Put these values in Ea. (iv),

1+K-—g+10 L
2 2

Kl
2

(b) The given system of equations
2x—-y+4+2z2=2
x=2y+z=-4
X+y+hz=4
Augmented matrix

2 -1 2;2
1 1 A4

Use operation . A, — %

[1 -1/2 111

~|1 2 1:i-4

11 a4

Use operation: R, —» R, R, Ry—=R;-R,
[1 -1/2 1 1

-0 -3/2 0 -6

[0 3/2 A-1
Use operation . R;— R;+ R,
1 =12 1

~|10 -3/2 0 -5
c 0 A-1i-2

1
1
|
'
'
)
[
'

becomes 1 0r 5. Since, the system have no solution /.., in consistent
Hence, no integer value of m for which x-coordinate is tor this f{A}< f[A : B].
also an integer. ~Wheni =1thenf{A)=2
26. (b) The equation of lines and flA:B]=3
x=-1 y+1 z-1 . n
il 8 A el Y ) ‘ = feintox+ X
2 3 2 ! 28. (a) Given, f(x)=,[sin""2x + =
x=-3 y-K _ z-0_ i i
and F e 7 e i} Here, sin"2x+-g-20
From Eq. {i), the point (2, + 1 3r, - 1 4r, + 1) and from o T
Eq (ii), the point (r + 3,27, + K, 1,) are coincide. = sin~2x2 - 5
X 2n+1=H+3 n
= 21-@—2 ...(iil}. = 2)(25!{\[-6)
I ’IA 822:2; :I Al\sgtalglsoegrPbﬁzzgv'\gc?:nlgla;xsaérlibaﬁaéga'l?:loal\'ldea'\rﬂ?\le;\ms College, Meerut 5
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31. (c) Given. a =i+ j+k

= 2X2—5in—
a-b=1 and axb=j-k
= 2x2—-‘— {"8in(-0)=-sin6} Let b= xi+yj+ 2k
2 ab=(i+j+k):(xi+yj+zk)=1
= o 2 x+y+z=1 0
i)k
Since, sin”' x lie between x e (- 11) wdn ksl T 1
= 2x<1 ix y Zl
1
=5 s =(z-y)i+(x-2)j+{y-0k=]-k
From Egs. (1) and (i), we get On comparing both sides )
1 1 z-y=0 (i)
-—<XS= o
y-x=-1 ,...(iil)
% (d) lim l(_a—n)nx'—?_tanx;-smx=QnER_{0} x=2=1 . )
= X ' From Egs. ()) and (i),
e ol Ll L SRR LT 8 x+2z=1 V)
x= 0 X =0 X
From Egs. (v) and (v)
{{ga = n) nx - tan x}
= i S 1=0 X+ {2(x=1}=1
Now, using L'nospital rule, - 3x=3 = x=2
lim @"M'ﬁﬁzo z=0 and y=0
x>0 1 Hence, b=xi+yj+zk=i
= (a-n)n-sec?0=0 32, (c) Given, u=i+aj+k
= {a-njn=1 v=j+ak
- a-n=-— w=ai+k
4 Now, volume of paraliolepiped = [u v w]
a=n+1 1 a1
" A={0 1 a
30. () 2sin° x+ 5sinx-3=0 a 0 1|
= 2sin’ x+6sinx-sinx-3=0 A=1+a(a®-1)
= 2sinx{sinx+3)-1(sinx +3)= g )
= {Hr) @anx=p =l Differential w.rt. ‘a
= sinx#-3 dA
, | - =337 -1 )
and smx=§=smg da
- For minimum value of a,
= x=nx+(-1" =
L 6 Put $=0 = 33a°-1=0 = a=171.§
Put n=012 .. i %
Aln=0 x=2= Now, g—§=6a
6 da
. n_on 1) d’A_ 6 8
Atn=1 XK=M——=-— At (a = _) —_— {minimum)
6 513 J3) da® 3
n n
Atn=2, x=2r+-—-=— 2 .
6§ 6 At (a=-—1.=] d? L (maximum)
r 17n v3) da 75
Atn=3 x=3r-—=—
6 6

which lies between x e {0, 3r)
»~ Total number of values = 4

Hence, voiume of parallelopiped becomes minimum, if
1
a=—

J3
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33. (c) Given, v=2i+j+K From Eg. (i),
and w=i+3K ~6+p=-4
Here, v i$ the unit vector. = p=2
ie., luj=1 © (Au)=(-32)
Now: [uvw]=u-(vxw)<iu||vxw]| ) 36, {c)Leu=j'" @-sldx s 0
{va-bg|al|b|} % 1+a"
j 2
i j k . ’=I' cos? (m - n-\x)dx=j* cos-)’(‘
vxw=|2 1 =1|=3i-7j+(-k] [ —-‘——“Ham T = __1+a
10 3 I . =J'n a COS xdx (")
|vxw|=\f9+49+1=\@§ [from Eq. (i)} = 1+a"

uvwlst V59 = J59
which is the required minimum value.
34, (b) Given that a and b are unit vectors.
lal=b|=1 ()

Also given that, (a +2b)and (5 - 4b) are perpendicular
to each other, then

From Egs. (i) and (i),
21=J-u (1+a‘_]_£:p§2xdx
-x (1+a”)

21:2]5‘ cos? x ok

o [" cos? x o
-K

-cos? x is an even function)

(a +2b)-(5a - 4b) =0 ;:%[ (1+cos? x) o
= 5a-a+10b-a-4a-b-8b-b=0 |
= 5(1)+10a -b—4a b~ 8(1)= =_1_[x+sm2x]
(ra-b=b-a.a-a=b-b=1) 2 2 .
1 sin2x] 1. R
Ga'b—3=0 - = — —0 = -
B 2[’” 2 } piR=H=g
a-b=-
) 7 5[] A () O
Let @ be the angle between a a:\d b, then 37. (d) d? & aioy) o
1a|lb|cose=§ =i(g)-= Q]
n ax \ o oy
1-1-cos B =C0Ss — i
= 1-cos E =_(gy)’2,9‘y o
e 8 =60° ox) ox® oy
35. {a) Given vectors, ay) (o 3
a=i-]j+2k, b=2i+4j+kand c=Ri+j+pk el e [d;]
are mutually orthogonal, | |
Then ' hoga.c;O 38. (d) Leth)-'-Sln(le)".X
' 10+ h) - (0)
- (i ]+2K)- (Ai+]+pk)=0 Now, Rf"(0) = fim 1o =
= A-1+2u=0 : smlh,-fM-O
i = lim —mm——
= A+2u=1 (1) v h
e R = i 2001 ( lim ﬂu)
(Ai+ j+pk)-(2i + 4j+k)=0 h=0 h 80 0
= 2h+4+p=0 =1-1=0
= 2h+p=-14 () and Lf'(0) = im f(0-h) - f(0)
i i h—0 -h
From Egs. (i) and (i), - -
4 +2u=-8 = fim sinj-h|-|
h=0 -h
l+2ui1 sinfi=h
i = lim ~
3A=-9 = A=-3 ha0 =h
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3 sinh
= im - ——+1
hes ) h
==-14+1=0

L (0)=Rj*(0)
Hence, f(x) is differentiable at x = 0.
 Fx+ h)~Px
29. (d) If D* 1(x) = mow(«-—’:—‘-’
where, 2(x) = {f{(x)}*
tan® (x + h) - tan® x
h
& [tan (x + h) + tan x][tan (x + h) - tan x]
=0 h
< lim sin(2x+h)-sinh
h=0 cos® (x+h)-cos x-h
- sn@x+h) lim sinh
h-0 cos? (x+ h)-cos®x h=+0 h
___sin2x . 2sinX-cos X
T costx-cos?x  cos? x-cos? X
=2 tan x-sec?x
40. (c) Given, f(x)= fe” (x— 1) (x-2)dx
Now, f(x)=e” (x~N(x-2)
For decreasing funtion; f*{x)< 0
= e" {x-1)(x-2)<0
Here, e never negative, ¥ xe R
(x=1(x-2)<0

Now, D * {tan x} = ”Iim‘J

:

. f decreases in the interval (1, 2).

2 = -p!
a1, et faf [ JOXET Y o o JOAX=E S x=e
J 1+('OQX)2 ox = xat

2
=Y o (E-20)
I-I(m—f]ed!_j We af

te' te'
= +2 SO e
1442 I (1+ %K) J (1+1%)°
X

=1+(Iog x)? *

42. (a) Given that, f(x) = f(x) + f(—}]

and fn=[" %’—:dt
fle)= fle) + i('-:-)
:r 'og;tdf{.jve .i".g_{.df
V14t T+t

Putt = ; in second integration, we get

ogt y [ E‘E(a]d(z]

=) 1+1 o A
t

_ ¢ logt - logt .
—f mdf—f-f __f+1 Xl[ l—z]df
=r l_?_!ld“.r gt dt

1+t t(i+l)
~Je Eﬁﬁu(lii}ﬂ

o1+t t

logt
=J":.9§L

Put z =logt, dz:?

43, (a) Given that, log (x + y) =2xy ()
Put x=0
=> log {0+ y{0)} =2-0- y(0)=0
= y{0)=eo =1 (i)
Now, differentiating Eq. (i) w.r.t. x, we get
L_(1+y}=2(y+xy)
(x+¥)
Putx=0"' -
1
{ 4 - 0
3770 {1+ y'(0)} =2 {y(0) + O}
= 1+ y'(0)=2y'(0) (1) =2y (0)
= Yy (0)=1

; £ 2.5
44. (a) Given that, I; x f{x)ax = gt

Differentiating both sides w.r.t. t by Leibnitz rule,

= tzf(tz)-21—0=?§-51‘

= 23 fig?y =2r*
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= fit?) =t

Put[t=%).wege1

. @ 0
45. (d) Jl_r'no Io —~—t [form 5]

= lim __.sz—"— (by Leibnitz rule)

o .. fim SN2
=3 ( o“ino 9 _1]

46. (c) Given, ¥ =
dx

Separating the variable,

]

|

0
e

{put,t?=1-y2. 2t dt =-2ydy=~1 ot = ydy}
f-or=for
—I=Xx+C
+yy1-y +c=0
'_——2.
X+c=—41-y

(x2+c2+2xc)=1~y?

g4 4 4 U U

Xy +2cx+(c?-1=0

Radius = yc? =c% +1=1

and centre = (- ¢, 0) i.e., along x-axis.

47. () - Required probabilty = 5 2 +3)

2

12 4

15 5
a8. (3) If P(B):%, P(AanC):%
and PANnBNC)=

; P(B}=%+%+P(Bn0)

- PBNC)=-Z="2"

P(B(\C)=i
12

.(c)1 2 34567 829

Here, four digits (3, 3, 5, 5) in which 5 and 3 two times
repeats arranging in even places = 5':157

and here, five digits (2, 2, 8, 8. 8) in which 2 repeat two
times and B repeat three times arranging in odd places

5!
“213l
4! 5!
= Required number of ways = 2-@ T
24 10
"2.2°26
=6 x10=60

50, (a) Two person selected in n (2 3) person = "C,

The number of ways in which two selected persons are
together s (n =1}
- The probability that the selected persons are together
(n 1] -1 &
"C, o {n = 1) n
2

Hence, required probability = 1- %

51. (a) Given, f:R— Rand f(x)=3-2sinx

Now, f(xy) = f(x5)
= 3-2sinx,=3-2sinx,
= Sin X, =Sin X,
= Xy =X
Hence, f(x) is one-one,
Let y=3-2sinx
= 2sinx=3-y
EN x=sin”(§;z]
2
{~~range ofsin”' xis[- 11}
a0 £
2
= -2<3-y<2
= s =ys-1
= 5zyz1
= ye(15)
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Here, the range of f(x) is (1, 5) which is the subset of
codomaini.e., R,

Hence, f(x} is not anto tunction,

= z '{sin(2m -1 8}

=5inB+sin 30 +sin59 +... +8iN 299

Conseguently f(x) is not bijective. =5in@ + sin (6 + 20) +sin (8 + 46)
: = + ... +5in(6 +280)
52. (d) Here, cos x and 27" are even funtions but 2 is G 5%
neither even nor odd function sin {9 +@+2 } sin [15. _2_]
For odd function, f(- x) = - f(x) - —s 2
53. {c) Given f(x)=x"+5x+1 xeR smlz]
Now, f*{x)=3x*+5>0 YxeR _sn150-sin 158
=~ f{x)is strictly increasing function. sin® -
- f(x) Is one-one function. Fosina +sinfo+B)+ s?m (o +28)
Ciearly, f(x) is a continuous function and also increasing +...+sinfe+(n-1p)
oA sin ai.(?_f (n:l)g} sin {nﬁ}
fim f(x)=~eand Ilm = _ 2 2)
T N - sin (B)
So, f(x)takes every value between - = and . 2
Thus, f(x) is onfo function, A9 =2°),
54. (a) Let z={(i) E——— 11
Taking log on both sides, we get s 5522;
= logz=ilog/ 1
) 1 oo e
= log z=i(log {0 + © +1 1an"‘(-o)] Asin2°
¥ 57. (c) Given equation of parabola,
[ log (x + ) = {iqux +y2+1lan H J2-Kx+8=0
; tan=! = y'=Kx -8
= logz=i{log1+itan™ (=)} 8
=K|x-= ()
. R 2 R = y2 =K (X K)
= =I{0+r-—}=: =
2 2 5
which is of the form y* = dax
n
= log 2=~ 2 have directrix x = -a
f From Eq. (i), the equation of directrix
= =g e (positive and real) rom Eq. (i x 8q_ 7
n, if arg(z)<0 'K---z
55. (a) Given, arg (2) +arg (- 2) = {_ i it i ) _E_E g
Now. J{arg (z) + arg(~ Z) - 22} farg (- 2) ;arg {2)} i K 4 o ¢
TP, S Y LRy Also, given equation of directrix,
i x=1 ... (iii)
——  [F
=\-m)x(-7)=vn*=x From Egs. (ii) and (i),
- | m if argl-2)<0 L
Qa2 M= -n if arg(-2)>0 K 4
2 _
and (- 2) lies in lird quadrand. = 32 -K =4K
2 e =0
56. (d) If z=cos 6 +isin@=2" Im(z)=sn@ -3 K=+ 4K - 32
15 S = K?®+8K-4K-32=0
-1 | (s
L, m (27 )= Z,z'm{(e U - K(K+8)-4(K+8)=0
3 = (K-4)(K+8)=
_ {2m ~ 1}18,
_"’{‘Im{e f = K=4 or -8

I"IA
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58, (a) Given, equations

|z|=2 and |zj=]jz-1
Let Z=Xx+1y,
Then, 1z|=|x+iy|=
= |x+iyff=4
ryl=4 0]
and |z|=|z-1|
= |x+iy = (x=N)+iyf* -
= Ery=(x=1+y
- x2+y2=x2+1-2x+y2
= 2x=-1=0
1
= X= -
2
Put this value in Eg. (i}, we get
X2+y2=4
= -1-+y2=4
1 15
2 EY
- 4 4 4
J15
= y=%t—
2
sl 1+i{15
2
Hence, required number of complex numbers = 2.
59, (c)~/:AR— R and f(1)-3 f'(1}=6
Then, iim f(1+x)
x>0 ﬂﬂ
1x
= lm l+f(—1+—ﬂ—1 (*+ =™ form)
k=0 f(1)
{m+nﬁ¢
lim
=e*? Lo 4 [form 9]
X 0
Use L'hospital rule,
—ermo 04X g4
)
i"t1)
=e_'”’ — 83 =g2
60. (d) Given, 2=4+i7
2 =64-77i+487 -84
==20+ 4147 )
2=16-7+8i7

69.

70.

71.

72.

73.

74.

75.

76.

= — 42 =-64+28- 37
=-36-32iV7 ...ii)
-97=-36-9i7 (i)

Now, z° - 42° -9z + 91
=204 4WT I -36-32/7-36-9WT+9
=02+ 014+ 4NT i - 41T i=-1

. {b) The ALU has some special purpose registers and

the necessary circuitry, to carry out all the arithmetic
and logic operations, which are included in the
instructions supported by the CPU.

. {a) A device or system not directly under the control of

a computer system.

. (b) A proxy server is used to process client requests

for web pages.

. {a) Repetition of the same data items in more than one

file.

. (b) The CD-ROM stops functioning would most likely

not be a system of a virus

. {c) Dala and instruction entered into a computer for

processing purposes.

. (a) ASCH — American Standard Code for Information

Interchange, which is a standard coding system for
computers.

. (d) The two broad categories of software are system

software and application software.

(c) A peripheral device used in a word pracessing
system is CRT ( Cathod Ray Tube)

(d) The memory of these computers was constructed
using electromagnetic relays and all data and
instructions were fed into the system from punched
cards,

(a) The daily processing of corrections o customer
accounts best exemplifies the processing made of time
sharing.

(c) Interactive processing could be used to describe
the concurrent processing of computer programs via
CRT's on one computer system.

(o) The most widely used commercial programming
computer language is COBOL (Common Business
Oriented Language)

(a) URL (Uniform Resource Locator) An addressing
scheme used by www browsers to locate sites on the
internet.

(b) In excel, any set of characters containing a letter,
hyphen or space is considered text.

(o) Computers can be classified n the following
hierarchical orders.

Super Micro, Personal Computer (PC) Large and Super
Computer.
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77. (d) In the binary language each letter of the
alphabet each number and each special character i$
made up of a unique combination of eight bits.

78. (a) BIOS ( Basic Input Output System ) manages the
essential peripherals, such as the keyboard, screen,
disk drives, paraliel and senial port,

79. (a) Word processing, spread sheet .and photo editing
are examples of application software.

80. (c) The ability to recover and read deleted or damaged
files from a criminal's computer is an example of low
enforcement speciality called computer forensics.

81. (d) The most ferquently used instructions of a
computer program are likely to be fetched from
registers. The number of registers available on a
processor and the operations that can be performed
using those registers has a significant impact on the
efficiency of code generaled by optimizing compilers.

82. (d) A network is a group of two or maore computer
systems linked together.

83. (a) Spam is most often considered 1o De electronic
junk mail or junk news group postings. Some people
define spam even more generally as any unsolicited
g-mail.

84. (c) A protocol is the special set of rules that end points
in a telecommunication connection use when they
communicate. Protocols specity interactions between
the communicating entities.

85. (a) In database management systems, & file that
defines the basic organisation of a database. A data
dictionary contains a list of all files in the database, the
number of records in each file and the names and
types of each fieid.

86. (d) The delete key is used lo remove characters and
other objects. On PC's the delete key generally
removes the character immediately under the cursor
(or the right of the insertion paint) or the highlighted
text or object,

87. (c) A cursor is an indicator used to show the position
on a computer monitor or other display device that will
respond to input from a text input or pointing device.

88. (d) Malware or malicious software refers 10 software
designed specifically to damage or disrupt a system,
such as a virus or a trojan horse.

89. (b) After a picture has been taken with a digital camera
and processed appropriately, the actual prnt of the
piclure is considered output.

90. (a) The PC (Personal Computer) and the Apple
Macintosh are examples of two different platforms.

91. (a) Let the number of children = x
then by given condition

= %% = B4x

=
= x =64
- Number of books = % S9Ax04 _cin

92. (c) Between Monday to Saturday. working days are
Monday, Tuesday, Thursday and Friday l.e., 4 days fol
working.

He eamns ¥ 100 for 1 working day
. Total money he earned = 4 x 100 = T 400

93. (a) In 1 min, distance covered by monkey =5 m
in next 1 min, distance slips by monkey =2 m
=~ In 2 min distance covered by monkey =3 m
Now, monkey covers 3 m in 2 min.

Then, monkey cover 1 min % min.

* Monkey cover 75 m in i x 75 = 50 min.

. Monkey cover 80 min (50 + 1) = 51min.

94. (b) Here, total distance =25 km
Relative speed of Ramesh and Kural =2 + 3= 5km/h

- Required time = -255 =5h

95. (b) Here, principal, P =T 1200

Sl=%432
Let rate=time=r
Then, according 1o the formula,
g=Prd
100
- 430 = 1_@9_0 XIXT
100
- Ry 432 x 100 =36
1200
r=6

96. (c) Here, A, =T 9800, A, = 2 12005, t,=5 yr and
ta=8yr
'S0, rate of simple interest is uniform.
-, According to the formula,

A, = Ay ]

f=]—2—1_1x100

(A2f~,-A,f2 ®

o 12005 - 9800 )xmo
12005x 5-9800x 8
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- 2205
{60025 - 78400
_ 2205 % 100
© 18375
3 r=12%
97. (b) 987 x x = 559981
9+ 8+ 7 =24 which is divisible by 3.
987 + 3= 329
=3+ 2 + 9=14which s divisible by 7.
So, only 555681is divisible by 3and 7.
98. (c} 77" x6% x 3% =7 x6x3=9x6x3
=2 (unit digit)

]x100

99, (ajNew buckets = % x 28 (capacity)

=10 capacity of old
- Number of buckets required = bt =625=62 %
100. (b) Let x- y=551=19x29
Then, yz=1073
= 202=1073
= z=37

o X+Y+2=19+29+37=85
101. {d) 3 yr ago, the age of five members
=17x5+15=100
Present time, the age of six members = 17 x 6 = 102
Baby'sage=102-100=2yr
102, {b) According to the question,

40t + 50 = 300
= 90t =
,=§ 10 _41
9 3 3
So, the required time is 3 h 20 min
103. (d)
North
2m
;H—-
/' A3m
’1’ N‘E E t
+ - » 245
West )
g 4
South

Hence, by figure we get he Is now in North-East direction
from his starting point.

104. (c) Number of white balls =2
Black balls = 3
Red balls = 4
Required number of ways
=%, %,+ %, ¢, + G Gy
=15x3+6x3+1x1
=45 +18+1
=64
105. (d) Work done by machine P in 1 h = é

Work done by machineQ in 1 h= 1 10

Work done by machineRin1h=—

~Workdone by (P+Q +R)inth
1.1 1 15412410

1
810 12 120
3

120
Workdoneby(P+O+R)m2h=%%x2= &

60
Remaining work = 1~ 2. = 2

60 60
Now, work done by (Q + R)in1h
it X B%E
10012 60
_n
60
14 .
.(O+R}doneéaworkm1h

Then, (Q + R) done 1 work in (—3(—1) h

(0+R)done—2§work B 2B 2

60 11 60 11
=2%x60=2h5.45min

—— T —

=2 h {approx)
Hence, at 11+ 2 = 1.00 pm the wark will be finished.
106. (c) Number of examinations =3
Total marks in each exam = 500
Marks obtained in first exam = 45% of 500

45
—MXSOO-QQS

Marks obtained in second exam = 55% of 500

- L s00=275
100

Total marks obtained in three exams = 60% of 500
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_ 80 500=300
100
Let marks obtained in third exam = X
Then. 2254275+ X _ 499
= 500 + x =900

. x = 900 - 500 = 400
107. (d) Given, number of children in 1 column = 30
and total number of columns = 16
- Total number of children = 16 x 30 = 480
Now, if number of children in 1 column =24

Then, number of columns = '—12870 =20

108. (c) Given, onginal price of the item =¥ 250
After 10% discount,
Price of the item
=250 - 10% of 250

=250~ 0 250= 1225
100

If cash paid immediately, then
Discount = 12% of 225 = 11(% %205 =327

Hence, price of the article =225 -27 = T198

; 20 1
109. (a) Rad S =
(a) Radius (r) cred

Now, circumterence =2 ar =2 X 2-73 % %

+. Required number of revolutions = 19 x7x5
2x22

=4x7x5=140
110. (b) Given that, length of a rope is 14 m.

- Required area = O v’
360

= ——c- % 2-2 x 14 %14
3w0° 7
=154
111. (d) Let the ten's digit = x
Then, its unit digit = x +2
Now, by given condition,
(10x+x+2)(x+ x+2)=144

(11x+2)(2x+2)=144

_ =13z \”229 +3080 1, Shrigharacharya fule)

~13+ 73249 _ -13%57

22 22
=4—40r-19=2or—§
22 22 1

. Required number is x (x + 2)ie., 24
112. (b) Let the two parts of 48 be x and y.
Then, by given condition,
Tx+5y=248 ...(1)

and x+y=48 i)
On multiplying Eq. (i} by 5 and then subtracting it from
Eq. (i), we get

7x + 5y =246

5x + 5y =240

2x=6 = x=3

and y =45
So, the smallest part is 3.

' f
13, D) MSN —> M —=5 N

I
OTT TR 7 bt |

brother

H*N — M ——— N
AzBSC*D
18, A sister s B father . C brolherA’ D
Nephew
Hence, C is nephew of A,
114, (b)
Group A Group B
Top Top
Sangta ¢ 7th
Sangita ¢ 13th

Students in group A=7
Students in group 8=13
If students of both groups are brought together.

* Trien, required number of students in both groups = 20
(included Sangeeta in 2 times)
-, Sangita’s rank when both groups are brought together
= 19

22x% +22x+ 4x + 4 =144 -
ki xh “22nn X 115. (c) By given condition,
= 22x" +26x~140=0 (HM2P (i) Q>P = R>P (i)Q»R=R2Q
= 11%° +13x=70=0 Hence, R is greater than P.
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116. (c) By given conditions,

(i) (Ram + 2 months) than Gagan

(i) (Neeraj + 3 months) than Gagan

(ili) (Rehan + 1 Month) than Gagan

By above three conditions, we get required order

Neeraj, Ram, Rehan, Gagan

So, Neeraj should get the extra piece of pizza.
117. (b) Required number of ways

0 0
E
¢

<y
®

=5x31=120x6 119. (a)
=720 Alex John Herry Maria
251 252 253 254
s @ {Seat number) (Seat number) {Seat number)  (Seat number)
® . -
u><1 Alex sitting in 251 seat numbe
T u 120. (d) Given,
@ D 1001 — Pens
0740 910 —— Pencils
. @ i h student
Hence, reguired number of students that each stuce
‘><-T t th'e ame number of pens and the same number of
i getsthe s
é) @ pencils
=1001-910=91
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