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MATHEMATICS
QUESTIONS & ANSWERS

If C is the reflecton of A (2, 4)in x-axis and B is the reflection of C in y-axis, then |ABJ is

A 20 ®) 25 © 45 D) 4
Ans: (C) YA
Hints: A=(2,4); C=(2, —4); B=(-2,—4) 2, 4)
4B =2 - ()P H(4—(-4)) = 42 + &
X

=\16+64 = /80 =W16x5 = 445 y,

| CQ2,—4
The value of cos15° cos 755111 75 is (,2’]3_4) ( )
N L 1 o X 1
(A) > (B) 3 © 4 D) 16
Ans: (B)

10 1% o, el 1 .
Hints : cos15°cos7— sin7— =—|2sin7—"cos,7—._L(cosl5?)
2 2 2 2 2

1. 1
l(sinlS°)(cos15°) =l(2sin15°cos15°) = —xsin30° =—
2 4 4 8

h [x+2|
The value of integral I Y+2 dx g
-1
A) 1 ®B) 2 © 0 O) -1

Ans : (B)

1
Hints : I:J.de , X+t2=v = dx=dv
X+2
-1

3“}‘ 3, 3
.'.I=!7dv=!;dv=!dv=2




&}AIIEEIIINIIIA

@ Aakash

Aakash Institute || T-JEE

Premier Institute in India for Medical Entrance Exams.

(Divisions of Aakash Educational Services Ltd.)
KOLKATA

2 2
The line y = 2t? intersects the ellipse ? + T =1 in real points if

A =1 ® |i|<1 © f]>1 O [f=1
Ans:(A)

2 2
X
Hints : —+y—=1 sy =2t
9 4

x4t 2y 2 4
et — =l 4T =1 x" =9(1-1")
9 4 9

X 20=91-14)20=1"-1<0

=@ -DE*+1)<0

—12-1<0 (=12 +1>0

=11y

General solution of si COSX = min {l,a2 —4a+ 6}

aclR

(A). ”7”+(—1)"

Ans : (D)

B)

. mllg{1 a® - 4a +6 = min{
ae

1 . 1
; =] > —F—=SMX+—=COSX=—F
sinx + cosx =1 /—2 /—2 /—2

Ssin| x+ 5 |Ssinl = x4+ Fo n+(-1)"
4 P =% 4—n .

A~

= x=m+ (- E-T
4 4

If A and B square matrices of the same order and AB = 31, then A™' is equal to

1 _
(A) 3B ® 3B © 3B o B
Ans: (B)

Hints : AB=31, AT AB=3ATT=B=3A"= 4! =%B

2l
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10.

The co-ordinates of the focus of the parabola described parametrically by x =5t +2, y = 10t + 4 are

@A) (7.4 ® G4 © G4 O 7.4

Ans: (A) y—4 2 x—2
Hints: x=52+2;y=10t+4, T =

or, (y—4)*=20(x-2) >

y

4

yall

(A) B A€ A B
Ans: (C)
Hints: A —(A-B)= N(A°UB)=(ANA") B)=ANB

Ifa= 242 .b=6,A

) one triangle is possible
either no triangle or two

gles are possible

a b .
T o St
sinA  sinB

=sinB = Lsin45° =
02

A Mapping from IN to IN is defined as f

f:IN—IN

f(n)=(n+5)*,ne IN

(IN is the set of natural numbers). Then

= No triangle is possible since sinB >

(A) fis not one-to-one B) fisonto
(C) fis both one-to-one and onto (D) fis one-to-one but not onto
Ans : (D)

Hints : f:IN = IN; f(n)=(n+5)?

(0, 5)°=(n, + 5"

= (n,=n,)(n, +n,+10)=0

= n,=n, — one-to-one

There does not exist n € IN such that (n + 5)*=1
Hence f'is not onto

Bl
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11.

12.

13.

ab
In a triangle ABC if sin A sin B= —75"» then the triangle is
c

(A) equilateral (B) isosceles (C) right angled (D) obtuse angled
Ans: (C)

ab
Hints : sinA sinB= —5
c

2= ab [ a b
= sinAsinB sinA )\ sinB

2
= = (Lj =sin’C=1=>sinC=
sinC

J‘ dx
sinx + «/5 COoS X equals

tan(i_f
2

where c is an arbitra;
Ans: (C)

1

Hints : J. sin x +

The value of (1 +cos %Xl +cos %XI +cos 2%X1 + cos 7%) is
3

® 1 ® o © 3 (D)

Ans: (A)

Hints : (1 +cos %)(1 +cos g)(l +cos 23_11)(1 +cos %n)
O E N SR

N | —

[l



&AIIEEIIINIIIA

@ Aakash

Aakash Institute [[ T-JEE
(Divisions of Aakash Educational Services Ltd.)
KOLKATA
I . | )
14, IfP= —sin“ 0 +—cos” 0O then
2 3
1 1 1 V13 Vi3
—<P<— P>— - <pc X2
A 3 > ®B) 5 © 2<P<3 D) 5 5
Ans: (A)
1., | | 1 ) I 1.,
ints: P=—sin“"0+—cos“0=—sin“0+—{1-sin“0)=—+—sin“ 0
Hints: =5 3 2 3( ) 36
0£sin26S1:>lSl+lsin26Sl+l
3 3 6 3 6
:>1SPSl
3 2
15. A positive acute angle is d
@ Y, © ™ )
Ans: (A)
Hints : Angle 6=t
(576 _
=tan | —— |=tan
5/6
a
16. Iff(x)=f(a—x) then IXf(X)dX is eq
0
a 612 a a a a a
fi — | fi — | fi —— | fl
*) { (e ® { (e © 2{ G ) 2{ (e

Ans: (C)

Hints : f(x)= fla—x), 1= j xf(x)dx = j (a—x)f(a — x)dx
0 0

= [(a—0ftx)dx =a [ fix)dx -1
0 0

.-.21=ajf(x)dx:>1=%jf(x)dx
0 0

Bl
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17.

18.

19.

]i dx
The value of 2 2 is
0 (x*+4)(x"+9)

o n o T n
A %0 ® 2 © W ® %0
Ans:(A)

U U S L R— -
HInts: Jo 24 4)x249) N0 (tan0+4)(tan’0+9) ~PUrngx=tand)

1 In/z {(9+tan’0) — (4 + tan’0) }sec’0 _
= 5d (tan’0 + 4)(tan’0 +9

N [0 4+ tan’0
C1[1. L tan6
512 2
If1n 1=

5022 32

/4
IfI, = J.sinzxdx and

0
A 1,=1, D) 1,=1+m/4
Ans: (B) TR
Hints: I} = , sin xdx ;

T /4
In | 0, — |, cos’x >sin’x .~ Io R

4 Oln/4 n/2 -
L>1 e I<I

T
The second order derivative of a sin’t with respect to a cos’t at t = Z is
A) 2 ! C w2 2
) ® T © = NG
Ans: (C)
Hints : y=asin’t;x=acos’t
d . d
& 3asin’t cost; &@ =—3acos’tsint
dt

dy
dy gt  3asin’tcost sint
=0 _ S ——=———=—tant
dx dX  _3acos’tsint cost

dt

(6l
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20.

21.

22.

23.

_dzyzi(d_sz d
dx? dx\dx ) dx
1 1

—3acos ’t sint + 3acos *tsint

= (—seczt)

3a 3a

dle,szsa( . j“( ! ] 2] a2

The smallest value of 5 cos 8 + 12 is
(A) 5 B) 12
Ans: (C)

Hints : 5cos0+12, —1<cos0
=-5<5cos0<5
s5cosB+12 > -5+1

O 17

The general solution o

(A) eY=e*—e*+g eY=e*+te*+c e¥=e*te*+c
where c is an arbitra

Ans : (B)

Hints : e‘ydy =(e"

—eV=e'-e "+
Product of any r consec
(A) r!

Ans: (A)

Hints: (n+1)(n+2).........

D) @+2)!

- (n+r)!

n!

|
=M rl=r! “+fcn
nl!r!
: dy L
The integrating factor of the differential equation Xlogx & +y=2log X is given by

A) e B) logx (© log(logx) O x
Ans: (B)

'y
Hints: —_ T

1 2
dx  xlogx™ x

1 1/x
—dx dx
If= I .[
2 xlog x e log x

=elog(logx) =logx
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24.  Ifx*+y?=1 then

A) 1 —(2y)+1=0 B » +()+1=0 © »-0)Y-1=0 O »+(2y)+1=0
Ans: (B)

Hints : 2x +2yy =0

x+yy =0

” n2
I+ » "+ ()" =0
25 IfCpCpaCh i, , ¢, denote the co-efficients in the expansion of (1 +x)" then the value of ¢, +2¢, +3c, +..... +nc_is

(A) n2v! B) (m+1)2! © m+n2 D) (m+2)2"!
Ans. (A)

Hints: (1+x)" =c( +x¢; +X7C) + ..o

n(1+x)" " =c¢; +2x¢) + .
Putx=1

n(2)" " =c¢; +2¢y + 3o e
he number of its sides is

B 1

26. A polygon has 44 diago
(A 10
Ans: (B)
Hints : "C,—n=44

n(n—1) Cpe
— o n=

LY
2

n(n—3)=288
n(n—3)=11x8
n=11

27.  If o, B be the roots of x> —a(x=1)+b

1
a+b

A ®B) © 0 O -l

Ans: (C)
Hints : ¥’ —ax=a +3 of=a+b
atP=a
o? —ao. =—(a+b)
B2—ac =—(a+b)
1 1 2
a+b a+b a+b

28. The angle between the lines joining the foci of an ellipse to one particular extremity of the minor axis is 90°. The eccentricity of
the ellipse is

1 1 2 1
A 3 B) Ne) © y3 D) \/; (
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Ans: (D)b
Hints : — =tan— (0,b)

ae
b:ae:32=e /////—’i;;zgzz:\\\\\\\
a S'(-ae, 0) O S(ae, 0)
bz
2

e === (0, -b)

29.  The order of the differential equation

A 3
Ans: (B)
30. The sum ofall real roots o

A 7

Ans : (B)

Hints : Put 1x—21=
V+y-2=0
- DE+2)
y=1
[x=2]=1
x—2==%x1
x=2=+1
x=3,1
Sum=4

© 1

equation |x — 2> + |x — 2| ’

®B 4 © 1

2
en the value of J-f(x)dx

4 4
3 [S@dr=4 g [B- /G

A) 2 ®) 3 D 5

Ans : (D)
4
Hints: [ /(x)dx =4
-1
4
34-2)- j F0)dx=17
2

4
j F0)dx=—1
2

2 4 2 4
[ £Gode=[ eoydx+ [ f(odx =4[ f(x)dx=4=(-1)=5
-1 -1 4 2

Ol
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32. Foreachne N, 2* -1 is divisible by
A 7 ®B) 3 © o6 O) 16
where N is a set of natural numbers
Ans:(A)

Hints : 2" =(8)*=(1+7»=1+"C,7+"C,7*...+"C 7"
2 —1=7["C,+"C7+....]

33.  The Rolle’s theorem is applicable in the interval — 1 <x <1 for the function
(&) fx)=x B) fx)=x © fx)=2x+3 D) fx) =[x
Ans : (B)

Hints: f{x)=x2 and f(1) = f(-1) for f(x) = |x| but at x =0, f(x)= x| is not differentiable hence (B) is the correct option.
J=1=/(1)

34. The distance covered by a particle intSeconds 1s given by x = 3 + 8t — 4%, Afterl second velocity will be
(A) 0 unit/second (B)¢ 3 units/second (©) 4 units/second (D) 7 units/second
Ans: (A)

dx
ints: v=—=8-8¢

Hints : v 7

t=1,v=8-8=0

35. Ifthe co-efficients ofix* and x* in the expansion of (3 +/ax)’ be same, then the value of ‘a’ is
A 3 7 . 7 9

(A) 7 ®B) 3 © 9 D) 7
Ans : (D)
Hints : (3 +ax)’="C 3° +°C 3%(ax) + °C3"(ax)* + °C3%(ax)’

9C237a2 — 9C336a3

9

_——= a

7

_1
36.  The value of logs12  log,12 is
1
A) 0 B) 5 © 1 O 2
Ans: (C)
Hints : log 3 +log ,4=log 12=1
1 1 1

37. Ifx=log, be,y=logca, z=log_ ab, then the value of 1+ x + 1+ + 1+2 will be
(A) x+ty+z B) 1 (C©) ab+bc+tca (D) abce
Ans: (B)

Hints : 1+x=loga+logbc=log abc
! 1 ogd
m =log,n.a , Similarly T4y =108 abc

E =log,1.C, Ans. = 1og(m) abc=1

[10]
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38.

39.

41.

42.

Using binomial theorem, the value of (0.999)? correct to 3 decimal places is

(A) 099 B) 0998 (©) 0997 D) 0995

Ans: (C)

Hints: 3C, > C,(.001)+> C,(.001)* => C;(.001)°

=1-.003+3(.000001)—(.000000001)=0.997

If the rate of increase of the radius of a circle is 5 cm/.sec., then the rate of increase of its area, when the radius is 20 cm, will be

(A) 10m B) 20m ©) 200m (D) 400m
Ans: (C)

dr
Hints : A=mnr? E_S

% = 2nr£ =2m20(5)
dt dt
=2007

The quadratic equation who
(A) ax’+3bx+3c=0
Ans: (A)

ots are three times the '3ax2 +3bx+c=0is
ax?+3bx+c =0 (©) 9ax*+9bx+c=0 (D) ax*+bx+3c=0

Hints : 3a0” +3bo
x=3oc:>0c=£
3

2
X

32> 43b 2 4c=
9 3

ax>+3bx+3¢c=0
Angle between y>=x an

1 3 T
(A) 2tan 4 D) 1
Ans : (C)
Hins : Angle between axes (since co-ordina
tangents for the given curve).
2

In triangle ABC,a=2,b=3 and sin A= g , then B is equal to
A) 30° B) o60° © O 120°
Ans: (C)
° a b

ints: ——=—;

s sinA  sinB

sinBzé.sinAzi .gzl
a 2 3

B=C
2

(1]
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43.

45.

1000

x—{x]
Ie is equal to
0

elOOO -1 elOOO -1

A — B)

e—1 1000

Ans : (D)

1
Hins: [= IOOOJ.0 e X

1
= 1000] e*dx = 1000(¢*)} =100(e~1)

Period of function is 1

The coefficient of X", where

The circles x> +y?— 10x + 16
(A) a<2

Ans. (B)
Hints: C(5,0) 1 =425-16=3
C,(0,0) r,=a

r&r, <CC,<r +1,

la-3|< 25 <a+3
a—3|<5<a+3
—5<a-3<5 2<a
-2<a< 8

2<a<8

positive integer, in t

i'msion of (1+2x+

e—1
© 1000 D) 1000(e—1)

© 2n+1 D) n+l

D) a=2

2]
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sinTx .
46. I dx is equal to
1-x2
1 . -
(A) log(sin'x)+c ®) o (in "v2+e ©) log(\“ - x? )+ ¢ (D) sin(cos™x)+c
where c is an arbitrary constant
Ans: (B)
Hints: [ = J.tdt sin! x=¢
Lo, L —ar
2

47.

48.

49.

|
=E(s1n 1x)2+c

The number of points on th x+y=4which are uni‘e apart from the line 2
A o B 1 © 2 (D) Infinity
Ans:(A)

Hints: x+y=4

(A) sec X
2

Ans:(A)

2

Hints :

2 2
\/2+\/2+\/2.20052 2x V2432420020 24422c05%x

2 2

X
= = =sec—
J2+ 2cos x

2cos x 2
2

1 [1-sinx dy T
If y=tan , then the value of — at X=— is

1+sinx dx 6

1

1
@ -5 ® © 1 © -1

Ans: (A)

(13]




&}AIIEEIIINIIIA

@ Aakash

Aakash Institute || T-JEE

Premier Institute in India for Medical Entrance Exams.

(Divisions of Aakash Educational Services Ltd.)
KOLKATA

dy 1

dx 2
50. Ifthree positive real numbers a
(A)
Ans: (B)
Hints: (b-d)b (b +d)
B*-d)b=4
b=4+d*b

eofbis

D) %

in A.P. and abc = 4 then minimum pos

% .C) o

P >4=p>

51, If 5c0s20+2cos?

(A) Fim

Ans: (D)
Hints : 5cos20+1+cos0+1=

5(2cos?0—1)+cosB+2=0

10cos?0+cosO—3=0

cosf=—=
(5¢c080+3)(2cosO-1)=0
g 3
! 0 =cos (—gj
cosO=—
2 r-e(3)
=T —cos 3
o=2
3
52.  For any complex number z, the minimum value of |z | +|z—1|is
A) 0 ® 1 © 2 D) -1
Ans: (B)

Hints: 1=|z—(z—-1)|
1<|z|+]z—1]

(14
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53.

54.

5.

56.

For the two circles x2 +y* =16 and x? + y? — 2y = 0 there is / are
(A) one pair of common tangents (B) only one common tangent
(C) three common tangents (D) no common tangent

Ans: (D)
Hints : C (0,0) r =4

C,(0,1) r=40+1 =
C,C,=v0+1=1
r-r,=3

CICZ <r-r
If C is a point on the line segment joining A (-3, 4) a that AC =2BC, then the coordinate of C is

1
@ (32 D) (7.2
Ans:(A)
Hints :
C(ﬂ,z;
3

1®

If a, b, c are real, the
(A) positive
Ans: (C)

=0 are always
D) imaginary

the roots of the

B)

(x—a)+(x—a)

Hints : 3x% —2x(a +b+c)
D= 4(a+b+c)* —4.3(ab
= 4(a® +b* + c* —ab—be~ ca)
=2(a-b)* +(b=c)* +(c—a)’]

=[(a=b)* +(b=c) +(c—-a)?]

>0
The sum of the infinite series 1 + i + Q + 13_5 4o is
20 4 6!
, 1
) e ®) e © e O -
Ans: (C)
Hints: T, — 1.3.5...2n-1)

| 2n

15]
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@
" [2n(24..2n)

@
e

57. The point (-4, 5) is the vertex square and one of its di alsis 7x—y +8=0. equation of the other diagonal is
(A) Tx—y+23=0 Ty+x=30 'C) Ty+x=31 D) x-7y=30
Ans: (C) C
Hints: x+7y=k [ = ..
—-4+35=fk
3=k
x+7y-31=0

58. The domain of defi

(A) —0<x<0 x>1-e
Ans: (B)
Hints: |- x>0= x <1
I+log (1-x)20
log (1-x)2-1=1-x2¢
1
x<1——
e
e—1
x<——
e
am+1 m+1
59. For what value of m, “‘—bm is the arithmetic mean of ‘a’ and ‘b’?
a +
A) 1 B) 0 © 2 (D) None
Ans: (B)
H‘ t am+l+bm+l B a+b
ints : o >
m=0 Satisfy.

[16]
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62.

63.

__sine* ' -1)
The value of the limit im——
x—l log X

1
Ay o B e © - D) 1
Ans : (D)

sin(e” 1)

t Put x=1+n#
h—0 log(1+ h)

Hints :

_osin(e" =1 (" -1)
T 50 (" 1) log(1+h)

o h h
- Lt sin(e” =1) (" —-1)

Ans: (B)

Hints : Because on le
Alx)=x+|x|is contin
(A)  x€ (—o0,00)
Ans: (A)

(D) no value of x

Hints: f(x)= {3 )

T 1 fa T 1 _4fa
tanz+5cos 3 +tanZ—ECOS n is equal to

2b

2a
(A) e B) o ©

Ans: (B)

D)

SRS

1 _f a a
T —cos™ | — |=0, then cos 20 = —
Hints : Let > ( b) b

(17
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1 1 a n 1 1 a
tan —+—cos | — ||+tan ———cos | —
4 2 b 4 2 b

n n 1+tan® 6 2 2 2b
_tan| —40 |[+tan| ——0 |=2 — |= == ===
4 4 1-tan’0 ) cos20 % a

64. If i =+—1 and nis a positive integer, then i + /"1 + 2 + j**3 is euqal to
A 1 ®) i © ®) 0
Ans: (D)

Hints: ;"(1+i+i*+i°)=i"(1+i—1-i)=0

J‘ dx
65. —x(x 1) equals

lnX+1 +c ) el
(A) X D) x+1
where c is an arbitrary
Ans: (B)
dx
ints . = x+1[+C=1In +C
Hints: Ix(x+l) | 1
66. Ifa,b,carein GP. (4 ith x>0, x# 1), log,_ x, log 0g, x are in
(A) GP G..P. butnotin H.P.
Ans: (C)

1 1
:> 2 2
log,.a log,.b log,c

= log, x,log, x,log,x arein H.P.

67.  Aline through the pointA (2, 0) which makes an angle of 30° with the positive direction of x-axis is rotated about A in clockwise

direction through anangle 15°. Then the equation of the straight line in the new position is

(A) (2‘\/5}*+y—4+2\/§=0 ®) (2—ﬁ}c—y—4+2\/§=0
© (2‘*/5}‘—3’“”2*/5:0 D) (2—x/§)x+y+4+2\/§=0
Ans : (B)

Hints : Equation of line in new position :

y—0=tan15°(x—2)

=y b2

ﬁ+1

= _2)

V3-1
2 v

(18]
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=2y ={1-23)x-2)
=>y= (Z—ﬁkx—Z)
= (z—ﬁ}c—y—4+2ﬁ=0
68. The equation /3 sinx+cosx =4 has
(A) only one solution (B) two solutions (©) infinitely many solutions (D) no solution

Ans : (D)

Hints : ﬁ sinx+cosx =2 sin[x + g} < 2. Therefore

«/Esinx+cosx=4 cannot ha

L dy 2 .
= f(x) is given by ‘ and it passes throug
y=-x*-2 © y=3x*+4

69. The slope at any point ofa c

(A) y=x3+2 D) y=—x*+2
Ans:(A)
Hints: — =3x" = =j3x2dx:>y=x3+C

Curve passes t gh (-1, 1). Hence 1 =1 +

70. The modulus of

—— unit

(A) /5 unit

Ans: (C)

©

1-i 4i 5-5i+4i(3+i
Hints: 7 -t - = ©cx.n =

17 (470
3+i 5 53 +1) ]

_3+2li—-i+7 (10+20i  1+2i
5x10 5x10

5
2 2
1 2 1 4 1 45
Mdl = — +| — = [—4+— = [— = — :
v\ \I[s] [5) V25 25 \/; 5 unt

71.  The equation of the tangent to the conic x*—)?—8x+2y+11=0at (2, 1) is
(A) x+2=0 B) 2x+1=0 ©) x+y+1=0 D) x-2=0
Ans: (D)
Hints : Equation of tangent at (x,, y) is
xx =y, —4x+x)+@+y)+11=0
x,=2;y=1

.. Equation of tangent is
2x=y=4(x+2)+(y+D)+11=0
or —2x-8+12=0

191

, 1). The equation of the curve is
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73.

74.

75.

KOLKATA
or —2x+4=0
or 2x=4
or x=2
or x-2=0
A and B are two independent events such that P(AUB’) = 0.8 and P(A) =0.3. The P(B) is
a2 2 3 1
GV ® 3 © 3 ®) 3

Ans:(A)

Hints : Let P(B)=x
P(AUB)=P(A)+P(B")-P(AnB)=0.3+(1-x)—0.3(1 —x)

or 0.8=1-x+0.3x

or 1-0.7x=0.8

or 0.7x=02
2
or X= 7
The total number of tang hrough the point (3, 5) that can be drawn to the ellipses 3x* =32 and 25x* +9)* =450 is
A 0 B 2 © 3 D) 4
Ans: (C)

Hints : (3, 5) lies out
the first ellipse and

e there will be 2 tangents for

The value of lim[ 5t 55 T
n—>o0

T
(A) 7

Ans: (A)

e

: . lim
Hints : [;12+12 n?+22

n—yo0

A particle is'moving in a straight line. At time ¢, the distance between the particle from its starting point is given by
x=1t—6F+£.Its acceleration will be zero at

(A) t=1unittime (B) ¢=2unittime (©) t=3unittime (D) t=4unittime
Ans: (B)

dx
Hints: y=;— 672+ E=l—12t+3t2

2
ChE S s
dt
2
X

Acceleration= —-
dt

- Acceleration=0=6t-12=0=¢=2 ('

[20]
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76.  Three numbers are chosen at random from 1 to 20. The probability that they are consecutive is

1 1 3 5
A o0 ® 50 © 190 D To0
Ans: (C)
20x19x18
Hints : Total number of cases ; *’C, = T 20x 19 x3=1140

Total number of favourable cases = 18

. - 18 3
.. Required probability = 1140 190
77.  The co-ordinates of the foot of the perpendicular frem(050) upomthe line x + y =2 are
A) @2-D B) 2.4 ©=(@.D O (1.2
Ans: (C)
Hints : Let P be the foot of theperpendicular. P lies on a line perpendicular to x +¥=2.
.. Equation of the linglfon which P lies is of the form:x—y + k=0 (o, 2\)
But this line passes/hrough (0, 0).
k=0 ;
Hence, co-ordinates of P may be obtained by solyingx +y =2 and y =x
ox=1y=1 0 (2,0)

Hence, P = (1,/1)
78. If Ais a square matrix then,

(A) A+ATis symmetric (B) AATisskew -symmetric (C) AT+ Ais skew-symmetric(D) ATA is skew symmetric

Ans: (A)
Hints : (A+ANT=ATH (A =AT+ A=A+ A"
79. The equation of the chord of the circle x2 + )2 — 4x = 0 whose mid point s (1, 0) is
A) y=2 B) r=l © x=2 D) x=1
Ans: (D)

(1,0)

Hints :
' 000, 0) C(2,0)

Chord with mid-point (1, 0)

Equation : x =1

80. IfA?—A+1=0, then the inverse of the matrix A is
A) A-1 B I-A © A+I D A
Ans: (B)
Hints : A~ A+1=0=A’=A - I A AT=AAT-ATsSA=1-AT=SA'=1-A

a o

[21]
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( MATHEMATICS )

SECTION-II

A train moving with constant acceleration takes t seconds to pass a certain fixed point and the front and back end of the train

pass the fixed point with velocities u and v respectively. Show that the length of the trai is E (u+ vt

A v=utat a=

Vi =u?+ 2aS

2a
Show that

sin®  sin30
cos36 cos90

B 2sin
1 2c0s30

T, = %(tan% —tan30)
1
T, = E(tan 2760 —tan90)

1
T, + T, + T, = 5(an270- an0)

If x =sin t, y=sin 2t, prove that

2 —x%+4y=0

A y=sin(2sin!x)

L = cos(2sin " x).
X

1-x

x/l—xzj—y=2cos(2sin_1x) (
x

[22]
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2
(1- x2)(%] =4.cos?(2sin”" x) = 4[1-sin’ (2sin" x)]
X

d 2
(1—x2>[—y] =4{1-)7]
dx
Again differentiate

dy dzy (dy)z dy
1-x)2. 2 52 4| 2| (22x)=-8y—=
A== dx dx* \dx 2x) ydx

d
Divide by zd—i

2
(l—x2)j—f—x%+4y=0
X

, the coefficient of x* (‘n) in the expansion o

+X)is™IC_.

nt+l — n+1C — nt+l
k+1

T
A 1= I(cosz mx +sin? nx —2si
—T
Y T ¥
= J.cos2 mx.dx + Isinz nx.dx —2 | sinnx.cos mx.dx

-7 =T -7

m ‘II
2 )
2.([ cos” mx.dx+ 2'([ sin” nx.dx—0 (0dd ..... )

1 T
2 j (1+ cos 2mx)dx + j (1—cos 2nx)dx
0 0

n+ L(sin 2mx) g +m— L(sin 2nx)g
2m 2n

1 1
=n+n+—(0-0)——(0-0
T 2m( ) Zn( )

=2r

23]
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Find the angle subtended by the double ordinate of length 2a of the parabola y? = ax at its vertex.

A y*=ax,a’=ax,a=x [puty=a] A
A (an a)a B(as _a) a

a
Slope OA=—=1 0(0, C)

a

-a
Slope of OB= — =—1 B
a
Ans. = T
T2

If fis differentiable at x = a, find the value of

L x*f(a) —a*f(x)

X—a X—a

= 2af(a) —a’f (a)

Find the values of ‘a 11 is always positve

A xX—(a-1)x +2
D<0
(Ba—1)>—4(2a>+2a-11)<0
9a’—6a+1—-8a>—8a+44<0
a’—14a+45<0
(a—9)(a—5)<0

5<a<9

Find the sum of the first n terms of the series 0.2 +0.22 +0.222 +..........

A S :%[0.9+0.99+0.999+..........]

[1-0.1)+ (1-0.01)+ (1-0.001)......]

O | o

[n -(0.14+0.01........... +n terms)]

O | o

24
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10.

2 2(0.D[1-(0.D)"]
T9 9 [1-(0.1)]

2,.20D

9 9 (0.9)[1_(0'1) ]

2,022,
9 81 81

The equation to the pairs of opposite sides of a parallelogram are x> — 5x + 6 = 0 and y*> — 6y + 5. Find the equations of its

diagonals.

A(2,1),B(3,1),C(3,

Equation of AC

[\

x—
33—

y—1

= XxX-

5-1°

[\

4x-8=y—1, 4x—-y—

X
Equation of BD 3
x=3 y-
=, 4x+12=y-1
1 4 0Ty
4x+y—-13=0

[25]




