MATHEMATICS - 1999

PART - A

Divections : Select the most uppropriate alternative A, B.C or D in

guestions 1-25.

1.

33 N 365
lfi=+-1,thend +5[+%+?§J | 3[—%+'—‘£-_3-)' is equal to -
@)1 -iy3 B) -1-iV3
Qi3 (D) -3
fxy. x5, xq as well as vy, yo, yg are in G. P. with the same common ratio.
then the points (x'l ’ yl)r (xzs EZ) and (xSi UBJ :

(A) lie on a straight line (B} lie cn an ellipse

{C) lie on a circle (D} are vertices of a triangle

If the function f :[1, =} — [1, «o}is defined by 7 (x) = 2%~ 1 then 71 (x)is -
F1y% (x—=1) ; 1 ey g

(A) |\§J B) 5+ T+ Tegs x)

(C}%{l - JT+dlogz %) (D) not defined

The harmonic mean of the rcots of the equation
5+ +2) x% — 4 +Bix + 8+ 245 = 0is .

A 2 B) 4
Q) 6 D) &
The function f () = sin? x + cos? x increases if -
. 3n
{A)O s B) X« —=
AlD<x < 3 { ]4 o 3
3n in 5n 3n
el P D) — < =
gty Wi <<y
The curve described parametrically by x ~t% +¢ 41, v = 38y 15
represeris ;
{A} a pair of straight lines (B) an ellipse
{C] a parabola - (D) a hyperbola

In a Ilrangle PQR, 2 R = ; If tan (g—) and tan (%) are the roots of the

egualion ax? 1 bx+¢ = Ofa = 0), then .

Ala+h=c B)b+te=a
{Cla+c=h D)b=c¢



10.

11.

i2.

13.

I for a real number 1, [y]is the greatest inleyer less than or equal to v, then the
. rawad ; ;
the i I i :
value of the intzgra L:/z [2 dinx]dxis

(A} -1 B)O
i -E DI
C) 5 (D] 5

Letay. az, ..., 010 he in AL P. al‘ldhl.hz, oy hyg bein HPY dy =hy =2
and a1g = h1g =3, then aqhy i5:
(A2 _ (B} 3
)5 (D) 6
r £ - T 5
Lot a-2i+j-2 and b=i+j H c is a vector such that
e B 4 e 8 o y = —
a ¢ =lcl.lc - al=242 and the angle between {a ~ b) and ¢ is 30°

- >
thenlfa x b)x ¢

2 3
(A
Al S (B) 2
€2 : Di 3

The number-of real solutions of

tan 1yx0r 1D 4sinT x4 x 1= %15 :
(&) zero (B) one
{C) two (D) infinite.

Let Piasect, btan® and Q [asec §,b tan ), where 8+ ¢ = % be iwo

yZ

2
points on the hyperbola X _ _Z_ _1.Ifh k) isthe point of intersection of the
a?.

bd
normals at P and @, then k is equal o :
Fd 2 c o2 o
':Fﬂa +b ‘-B]_ia +b W
a )
2 2 (. 2
a” + b ) a“ +b
D) -
(& 5 { -

Let POR be a right engled isosceles triangle, right angled at P (2, 1). If the
eyuation of the line QR is 2x + y = 3, then the equation representing the pair
of lines PQQ and PR is :

(A) 3x2 - 3% + Bxy + 20x + 10y + 25 =10
(B)3x2 — 3¢% + Bxp - 20x~10y + 25 =0
(C) 3% — 3y% + 8xp+10x 1 15y +20 =0
D) 3% —3y% — 8xy - 10x-15v-20-0



14.

15.

16.

17.

18,

19.

20.

21.

1 x Tox o+ 1
fFAx) =1 2x x(x 1 (x+1x then f (100) is equal to :
Bxx -1 x{x=-Di{x-2) (x+1 x(x -1

(TAVEY) (Bl 1

(©) 100 (D) =100

The functior: f (x) = [x]® = [x%] (where [y] is ‘he greatest integer less than or
equal to V), is discontinuous at

{A) all integers (B) all intagers except 0 and 1

(C) all integers except O (D} all integers except 1

If two distint chords, drawn from the point {p, g) on the circle
x% 4 5,12 = px + qy (wWhere pg = () are bisected by the x-axis, then :

@ p* = g* (B) »? = 84%
(© p* < 8q* (D) p* » 8q”
- The function §{x) = (xz -1) x2 3x + 2[+ cos { | x ]) is NOT differentiable
at : :
(A) -1 (B0
1. (D) 2
If the roots of the equationx” - 2ax + a® + o - 3 = 0 are real and less than 3,
then :
A)ag<? B2<ax3
(C)3<ca=<d Da=4
dy B dy
A solution of the differential equation (——-} -x—=+y=0is :
: - dx dx
(PJL'=2_ B)y=2x
(Cy=2%x-4 D)y =2x% -4
l xtan Zx - 2x tan x |
im 5 is :
x=0  (1-cos2x
(A) 2 By -2
oL o) -1
2 2

—= & o " ¥ i = =¥ —
Let a=2i +j+k b =1+2j-kand a unit vector ¢ be coplanar. If ¢ is

g
perpendicular to &, then ¢ =

1 4 " ; 1, 5
A)—I(—j+ Kk el e g
) =] + k) (B) o= (=7 - ] k)
. 1 L ) 1 - ~ "
C}———vJ—E M =i -1k
{ wilg( J} ; ()Vig( = k‘



22 If in the expansion of (1 + x)™ (1 - x)". the coefficients of x and xZ are 3 and
—6 respectively, then mis .

A6 B)9
(C) 12 (D) 24
3’4 dx . .
23. J;/:L mlsemaﬂo.
A) 2 (B) -2
1 .
(C) E: D) 5

24. 1 x =9 is the chord of contact of the hyperbola xZ — ¢% - 9, then the
equation of the corresponding pair of tangents Is :

(A9x% - 8% +18x 9=0
B)9x% - 87 18x+9=0
(C9x% - 8y2 ~18x-9=0
D)9x% — 8yZ +18x +9 -0

25_ I the integers m and n are chosen at random between 1 and 100, then the
orobability that a number of the form 77 + 77 is divisible by 5 equals :

1 1
Al L
A B
1 1
g T

Directions : Question numbers 26-35 carry 3 marks each and may have
mare than one correct answers. All correct answers must be marked to get any
credit in these questions :

26. Letlq be astraight line passing through the origin and Ly be the straight line
x + y = 1.1{ the intercepts made by the circle x? +y? —x+3y=0cnL;and
L, are equal, then which of the fallowing equations can represent Ly 7

Ay +v=0 Bix-v=0
Cix +7y=0 Dix-Ty=0

— - 3 —
27, Let a and b be two non-collinear unit vectors. If u=a—(a.b)b and
yoor
u—axb,ihunlulis:

- -] |2 -
{A)| u B u | +|u-a
- - = d B
(C)iu 1 u-b‘ (D}‘u +u -(@a+b)
i




28.

29.

30.

31.

32,

33.

34.

E oo Ao i1 1

For a positive integer n, leta (n] =1 + 3 + e N S + T Then :
(&) a {100) £100 B) o {100 - {100)
(C) a (200) = 100 (1) @ (200) > 100

The function f(xi=]" t(e" Dis-D-2°(¢-3%di bas a local
minimun at x =

@ o B 1

Q)2 a3

On the ellipse 4x2 + 9y2 = 1, the points at which the tangents are parallel to
the line 8x - 9y are :

21 A
®(21) e( 21

r2 1 g T
©-2-1) - ofi-Y

The probabilities (hat a student passes in Mathematics, Physics and Chemnisiry
are iy, p and ¢, respectively. Of these subjacts, the studerl has a 704 chance
of passing in atlzast one, a 50% chance of passing in atleast two, and a 40%
chance of passing in exaclly twe. Which of the following relations are true ?

I_A}.p-.t—mJ-c=é'U (B)p+m+c_§%
O el D) pme =~
10 a

The differental equation representing the family of curves pz = 2¢(x +Ch
where ¢ is a positive parametet, is of : '

(A) order 1 (B) order 2

(C) degyree 3 (D) degree 4

Let 8¢, ... be squares such that for each n 1, the length of a side of 5,
equals the length of a diagonal of Sy, , 1. If the length of a side of §; 15 10 em,
then for which of the following values of nis the area af S, less than 1aq. cm?

m7 (B) 8

)9 (D) 10

For which of lhe [ollowing values of m, is the ares of the region bounded by the
2 : 9

curve y — x = x“ and the line y = mx equals -‘—?

(A B) -2

C) 2 (D) 4



35. For a positive integer n., let

fnl8) = [ fan g} (1 + sech) (1 + sec 20)(1 + secd0)...(1 + sec 2" 0)). Then

rl"'( =) f_TE =
(A) fa l\lﬁ) B 3 ‘32] 1
7
-1 D) fs | X | =1
(@ fa ((4] D} f5 |\128]
ANSWERS
1.(C) 2_(A) 3.8 4. (B) 5. (B) 6. (O
7. A 8.(C) 9. (D) 10. B) 11. () 12. D)
13. B) 14.(8 15.8) 16. (D) 17. (D) 8. (A)
19.{O) 20. (C) 21. (M) 22, {C) 23.(~) 24. (B

25. (a) 26.(AL(C) 27.B.0Q 28.(ALD) 29.(B),D)  30.(B.D
31. (B), 32. (AL (@ 33.8,(O. D) 34.B), D) 35 (A (B (CL D)

SOLUTIONS

1. | Imp. note : Il nacomplexno. a + ib, theratioa : bis1 : V3 then always try to
convert that complex no. ino.

.
Here m:—l+ﬁf
2 2
S . 1 | 365
1,043 1 ;ﬁ}
Therefore, 4 e
erefore, +5[ 2 2] +3{ 2+ 7,

=4 +507% 4 3938

=44+5 (@M 431?12 p?

=4 +5m + 30 wd =1

=1+3+20 +30 + 30?

=1+20+3(l+w+0?)=1+20+3x0 = l+w+0®=0
=1+1++30= f_’;i Therzfore, {C) is the answer.

x
2, La’ZgXs, =r and 2 = Y2 o,
ey xz 5—'1 va

=Xy =X1F, X3 =X} ré and vz = vy rand y3 =pr2.

X1 vy 1 X1 ¥ 1
again, A=lxp yo 1|=| xyr vir 1
x3 wg 1 xpre gt 1



Using Ry — Ry —-rRz and Ry = Ry —rl{) " 3,0one’'s = 2.2‘191'0' g =20

1 Y1 1

A=|0 0 1-r|=0 - RsandRg3 areidenticale

0 0 L—r
Thus (x1, 1), (x2. v2). (xg. yz) lie on a straight line.
Therefore, (A) is answer,
Laty=2°%~ Uwherep2lasx zL
taking logg of both side

bgzyzlogzzx(x—lr .

= logy y=x(x-1) log, a® = x

2
J1+409251

= x° -x-logg y= 0'

Foryzl,leg; yz0=>4logy vy ::0:14»4[092 y=1
= . .,,‘] +4"10g2 vl

g —1&-’;-4‘0925,'5—1

= 1u1fi+4logg <0

hut xz1
x=1- 1|,|]l +4 logz v is not possible.

thorefore X = (1 Jd+alogz v

= JC-

= = -?:u + JL~dlogz v) cx =)
= Fl = %u + T=4logz x)

Therefore, (B) is the Answer.
Let o, b be the root of giuen quardratic equation. Then

J_ 8 + 245
S=a+pf-= and ap=
o 5 i | 5+ 2
Again, H be the Harmonic mean belween a and B, then
2 o N e = 4 Therefore, (B) is the answer.
Ta+ i} 4+ -15

flx)= sin? x +cos? x

Differentiating w.r.t. x, we get
f‘[x)=4sm3x L COS X — & cos® x - sin X
= 4 sin x cos x{siﬂ2 X - cos” X}
_ = 2 - sin 2x {- cos Z2x)
= — sin 4x , 3nf2




Now, f'[x} >0 ifsin4x <0
= m<dx < 2n

—_a-zli-:x{-g— (Dand{A)lswrong... O<x<3n/8

= (A) is not proper subset of (1)
Again (B) Is the answer since (B) is proper subset of (1)
Again (C), % <x < %‘—, is not the answer because C is not proper subset of (1)

Again (D) is not answer. .
x=t%+t+1 _ 1
p=t? ~t+1 2

Imp. note : In this, direct substitution in terms of y or x of t is a typical

| method. So we will use here slight different way.

subtract (2} from (1)
X—-p=2f
Thus, x=tZ% +t+1

5 e
= x-—( 7 ] + 5 +1
= 4x={x-y)2+2x—_2y+4
= (x -9 =2(x+y-2 . ,
=  x%y? _2xy=2x+2y-4
= x?+y® -2xy-2x-2u+4=0" .
Now A =114+ 2 (-1 -1x{- 12 —1x (-1 -4(-1)?
'=4.2-1-1-4

. =-4 thereforea =0
and ab-hZ =11-(1)% =1-1
- -0 so it is equation of a parabola. therefore (C) is the answer.
I is given that tan /2 and tan Q/2 are the roots of the quadratic equation
ax® +bx +¢c=0and LR = /&

50 tan P/2 + tan Y2 = - iya
tan P2 tan (2 = ¢/a

Now P+@Q+K=180°
= P-0Q=90
i P+Q‘=45,

taking tan of both sides

R
tan L ik | - tan 48°
: 2 )

tan B/2 + tan QX2
1_wn P2 tan Q2




_.bfa

= =1
| —cl
= ~ b =1 — G =1
a ¢ ag—-c
a
= -b=a-¢
= a — b = ¢. Therzfore, 1A) is the answer.

The graph of v = 2 sin x for w2 = x < 3n/2is given in Fig. From the graph it is
clear that ;

if x =72

2

1 f w2<x<bw6é
[25inx]=-|_':l f Bwbaxgn

1 # mex2£ind

2

if 7o <x €32

Therefore,
352 :
J 5 [2sinx] dx
£
546 .4 . pTRE ) An/2 -
= cbc-r_‘;_m/t_’Omc—_[E {-- 1) dx + 77:}6{ 2) dx
= x50 +1-x[7Y0 + |2xe
: (T Voo =8 ST
=£5§_£\+[ ?-:+ﬂj_ 2 '%n+2 T
6 2/ L b 2 6 .

I
{_2‘1‘
‘ .
(]
LR
+
b |
- I—'\
O
”
+
-]
1
]
T
|
‘ 1
A

Trerefore, (C) is the answer,

a1, 0p, ag ... ajg bein AP

50, a1 =4 lgd
— 3=a; +%
= :3='f_’+9n'



- d=1/9

Now, aq =day +3d

= 0 =2+3Q1/9=2+1,/3-7/3
Again hj,hz?hs '“'hlU be in H.B.

= 1. L —, .t=—bein AP

hy he " kg hyg
hy =2, hyg =3 (given).

41
: 1 o4
= CIP T
- 1 %;%mdl
1_1_gq
= 3 % 1
3 _qq
—1 g 1
N
= L. e
TR B S Y.
CRAS h.? h1+ 1
1 1 6x1
—_ =t
R, 2 54
1.2 1
hy 29
1 _9-2
hy | 18
18
b k8
777

So ag hy =% X 17?- = 6. Thereicre, (D) is the answer.

3
Imp. note : In this Question vector ¢ is not giver, therefore, we cannot apply
O ——

—
the formulaz of a » " -x ¢ {vector triple product).

n —- - - ||
Now (axh)xcl|-|axb||c|sn30°
R —
Sowerneednow a = b |amd|c
i 7k
i ek ol i = & -
again axb|=[2 1 -2/=2i-2]+k
1 1 0
e e e
= axb};ﬂ?"+[—2]‘5+1=..}4+4+1=J§—_~3




11.

12,

- - iy
Next, c-al|=2+2
|
— -»2 .
= ¢c—a| =8

B
= c-c—-c-a-a-c+a a=28
—+‘2 2 = =
— ¢l +lal -2a-c=8
2
— - — Fo 5 Th o —p‘_
=> c| +9-2|c|=8 a =27 - j + 2k [given), a - ¢ =| ¢ |{given)
-2 [
= C —2|c +1=0
-~ 2
—>
= [C‘—IJ -0
-
= o |.=
Nowpi.tttingin
- = = = i
(axb)xec|=|axb||c|sin30°

~@ ). [%} . % ‘Therefore, (B) is the Ans.

From function it is clear that

1) x{x+)>0 = Dormain of square oot function.

2] x% +x+ Lz = Domain bi square root function, :

(3xZ cx 412l »  Jx?+x+1<1 - Domain of sin 1 function.
From (2)and (3

Dex® +x +1£1."}x2+x>:{)
05x2+x+151ﬂx2 +x+1z1

=N

= x? +x+1=1

= x2 +x=0

= x{x+1)=0

b x =0, x =-1, Therefore, (C) is the answer.

Firstly we obtain the slope of normal o % - i’% -1 =t la sec ©, b tan 8.
a

Differentiating w.r.t. x, we get
2x _2v dv_g

az b2 ) dx



dv _ b x

= B e
dx 029

slope of tre normal at the point (¢ sec 6, b tan 8 will be equal to

e

KE‘;‘ ] az btan® a .
. e =——=sinf
sV g sec BB fEn B) bz asech
equation of normal at (a sec 6, b tan 8} is
y—btan{}_mgshﬁ[x—a sec 8)
= {asmB}xlby=(az+b?"}tan9
= ux +bcosec y = (:::2 + bz] sec 0 (10
. ) 2
Similarly equation of normal to 2 = y_z =latlasec ¢ btan ¢ is
s a b
a.-c+bcosec¢:y=(a2 +b2}secq> 2]

Subtracting (2) from (1) we get
b (cosec © - cosec ¢l V= {az +b%) {sec 9 — seC ¢
a4 b? sec i — sec ¢
b " cosec B - cosec d
sec@-sech  secB-sec(n/2-6)
cosec @ - cosec § cosec B — cosec (x /2 — )
_secB-cosecd
cosec B — secB
2 bz ) az L2
ie fe=-

—_ -

But

[6+8=m/2

Thus, y=- g therefore (D) is the ans.

13. Let S be the mid-point of QR and A PQR is isoseles (given!.
Therefore PS LQE and § is mid-point of hypotenuse, lherefore, S is

equidistant from P, @ R .. PS=-Q58=RS v
Now £P=90* and ZQ=<R \d‘ '
But LP+2Q+ 2ZR =180° P{Z.l}
S0, 9+ Q+ £ R=180
. £Q=45° and <R ~45° 5
Now slope of QR is — 2 (given).
QRLPES . slope of PS is + 1/2. e} RN x
Now Let m be the slope of PQ.
Therefare, tan (+ 15°) = Lw-
1-m(-1/9
- 1o 2m-1
2+ m

= m=3,-1/3



- Equation of PQJ and FR are
y—1-3[x-2 and yal:——%(er)or?;[y—l}Ay{x -2 -0
Therefore, joint equations of PQ and PR are
B -2-(w-WMlx-2+3p-M=0
= 3{x-2¢-3@u-1*-8ix-2A-1-0

= 3x2 3y2 + 8xy - 20x =10y +25=0
Therefore, Ans. is (B
| 1 = x+1
14, fix)= 2x x(x -1 x+1x

| 3x(x 1 xx-Dix=-2 (x+Dxx-1

Imp. Note : Observe in Ry that a1y + ayz = aj3 Check this trend in
Rz and Ry

apply By — i3 - (R + B2)
1 x 0

= 2x xi{x -1 0]=0
A3xix-1 xx=-1{x-2 0
- f (%) = 0= f(100) = 0. Therelore, (A) is the answer.

15. |l_mp. note 3 All Integers are critical point for greatest Integer funcion.

So, Casel: x el )
: ' fid =[x - [x21=x? = x*

=0
Case 2 : x el
if Qex<l, then [x]=0
and 0<x? <l then (x21=0
Mext, if 1<x? <2 = 1l<x<+? = |x]=1and x?1=1

Therefore, f{x) = P - 1x4=0ifl<x< N

Therefore, fix)=0,if0<x < 2

This shows that f (x) is continuous at x = 1

Therefore, [ (x) is discontinuous in (- e, Of U [+/2, =) un many other points.

Therefore, (B) is the answer.

16. [ Imp. note : In sclving a line and a circle ~here ofren generate a quadratic
equation and further we have to apply corditicn of Discriminant so guestion
convert from coordinaie to quadratic equation,

Ans. From equation of cirde it is clear that circle passes through crigin.
l.et AB is chord of the circle ;
A =(p, g).Cis mid-point (h, ol



17.

Then coordinates of B are (— p + 2h, = q).
Arnd B lies on the dircle

x% y2 = px + gy, we have /,___\

(- p+2m% 4=l = pl- p+2h) +gf-q) -
= p? +4h% --.ﬂLph Fa® ziip® +2ph—q2 \C(E:,D},g/?j M
= 2p2 | 2q° —6ph+4h2—0 L

= oh% — 3ph + pE + qE =0 A7) i

There are given two distinet chords which are bisected al x axis then there wil
be twe distinct vaiues of h satisfying (1),

S0 discriminant of this quadratic equalion musl Le > (.

= =1

- fjp)z -4 -E.[p2 + qz} >0

-

= 9p® Spg - 84% >0

= pz = Eﬁqz =0

= p2 > qu Theretcre, (D) is the Answer.
Function fix)= fx? -1 Ix2 = 3x + 21 + cos ( [x'] o

| fer which fix) =0.

Imp. note : [ differentiability of | f (x] lwe ~ave o censider critical points
»

[xlis not differentiable at x - 0
fcos (—x) i x=<0

but coslxl = - )
|cos x it x=0
> roslxl = cos x if x<0
=05 X if x 20 Therelorz il is differentiabls

at x =0
Next, Ix? —3x—21-1{x -1i{x-21
| x—-1{x -2 i x<i
=dix-N(2-x if 1zsx<2
x-Dix-28 if 2Z=zx

Therefore,
(x2 Dix - Dix—2) +cosx 4 =m ex el
Fld=d-(x%2 - Dix-llx-D-rosx if L<x<?2
{xz ~Dx-Dix 2 1cosx it 2cxam

New x — 1, 2 are critical point for diflerentiability, .
Because f(x]is differentiahle on other points in its domain.



Differentiability at x =1

LfM= fim f - f() i (2_ _o cos x - cosl |
fi x—JT—O x-1 x—al;n-—nh(x Ak ¥ x =1
=0-sinl=-sinl
lim ————wﬁx“cos.'l=—q-{cosx)atx=1—0
x=1-0 -1 dx
=-sinx atx=1-0
Z-sinx atx=1

B : - gin ]
" and Rf (1) = Im f(x’ -f
x=21+0 x-1
o [ cosx-¢cosl
= lim ---(x -Dix-2}+
x| ,x,-r] ;
=0-sinl=-sinl (same approach)

L 1) = R f{1). Therefore, function is differentiable at x = 1.

. o s g P
AgamLf{ﬂ_x_lig\‘Q -—

Cos X — Cas 2

= lim 'L—(xz —H{x—1)+_.—-w—-:\

x=+2-0 x-2
-4-D2-1)-sn2=-3-sin2
and RFD= lim 181D
. €32+ x=-2
. I [(xz _1) {I_I}J,Es_x-_w%?]
-2+ x -2

~22-)@E-D-sn2=3-sn2
So L f{?=R (2, [ is not differentiable at x = 2

Therefore, (D) is the Ans
Bath root less than 3 (given).

= <3 p<3 LA

= ' S=u+g<6

= a+ {3

= +?2E<3 o axd 1)
agatnP=u|3

= P9

= aP <9

= a* +a-3<9



19.

TR

I

=

againD=BE -4AC =D

a® +a—-12 <0
a® +da-3a-12<0
ala+4)-3la+ 4} <0
a-3ila+4) <0

N =

4 3
4 ca<3 ..2)

(-2a0% -4-1(a® +a 320

=

= da? -40® ~4u+1220

= 4a+1220

= a-3s0

= a<3 kD)
again, o f(3) >0

= 1-f(3=0

= @2 2a@+a” -a-3>0 ;
= Q_6ba+a® +0-320 ;/g
= a? -Ba+6>0 ‘\ E
= 02—3a—2a+6:-0 ‘%
— ala-3-2(-31>0

= fa-2a-3>0

EVPN

- 2 B wa

a &(-,2 UG = @

Collecting (1), {2), {3) and (4)

=

a el- 4, 2). Therefore, (A) Is the answer.

Imp. Note : There is correction in Ans. a < 2should be —4 <a <2 l

Given differential equation is

r‘dy)z dy - r
|\dx —xa-y—ﬂ 1)
(A) i = b
dx
putting in (1)
0F -x-(0+y=0
=  y=0which is not satisfied.



20.

“lim

® v=2x o %:2

putting in (1)
2% —x-2+y=0
= 1-2x+y-0
= y=2x — 4 which is not satisfied but (C) is itself the answer.
Dy =2x* -4

ﬁ =4x
dx
putting in (1)
fdp"
ay _u=0
~.u':.] 5 |\. dx.} ¥
= (4% - x-4x +y=0

vy = O which is not satisfied

I

Therefare, () is she answer.
x tan Z2x ~ Zx tAan x

x= 01— cos ¥x)?

Imp. Note: In t*rigo'nometru try to make al trigoniometric functions in same '
angle. It is called 3rd Golden Rule of trignnometry.

x _zﬂj_ - 2x .tenx
1 -tan~x
— lin : 5
x=+0 (250" xj
21 tan x --—1—)— = 1
. 1-tan® x
= lim 1
x =0 4.sin” x
+ T
Py tanx. Lazn i3
) 1 —tan
= lim
x>0 4ein” x
’tan.t"g 3
1.x.tan x 1 ’ } B
= lim = lim = X

£=025ntxl-tan?x) x>0 2 sin x|1-r;--n"3 1

tanx‘3
jt o fgeamiatoies
= lim : ( X l = 1'(1)3. _1
7 2
K—}Uz(slnx| [l—ta-nzx} 2{”‘ (1—0}
X

Therefore, (C) is the answer.




— - -
It is given that ¢ is ccplanar with a and b, we take

— s - .
c=pa-+gqghb (1]
where p, g are scalars,
-
again ¢ 1 «, {given)
S5 =
= c-u=0
_} p
taking dot product of a in (1)
- —_ A — — - . 4
= cra=pa-a+qh a a=2i+j+k,
§ 2 : |
-* b g T —~
= O=pla +g|b a - a'=1,'2d+1+1=-u6
- - N i . . i
= O=p-6+q.3 a-b=0Q +]+Kk-(i+2j-k
= g——2p ~2.1+1.2+1-(-1)=4 -3=3
putting in (1)
- —
= c=pa+h{-2p
—» — —
— c=pa-2pb
- — -
= c=pia-2b .
e e g v 5 Y -
= c=pl2i+j+k-2{(i+2 -k
q -
= c=pli-3j 3kl
3 L ]
again| ¢ |=1lgiver) = | ¢ =p\/(—3) +3
2
—= -
= c| =p? 18)°
2
>
= el =p%.18
2 2 _1 1
- 1=p* 18 2p°=—=Sp==2
- 1 - 1)
€c=2—=(j-k
N3

Therefore, {A) 15 the answer.
Wehave (1+x)™ (1-x" = 1'1 L omx | m {m T-l} cx2 ]




23,

24.

=l+im-nx+ [r_nﬂ[_m b + n{n—1) —an x2 .

2 2
term containing power of x = 3.
Mow, m- n=3 (coefficient of x = 3 given) ...[1)
and %m(m—-l)+%n(n—1}—mn:-6
or m(m-1 +n{n=-10)-2mn= 12
= : m¢ -m=n~-n-2mn=-12
= (m-n? (ms+n--12
= m+n=9+12=21 . A2)
Solving (1) and (2)
m= 12}Ihem£iom’ (C) is the answer.
| D S Al
Ii"’« 1+cosx 0
_ ' 4 cx . b e o _
_ﬁfq m ¢ jﬂj{x}dx-ﬁf{a+b X dx
swd dx ,
= . ek
74 1-cosx : : ' 2)
adding (1) and (2] . .
3nd 1 1 by
2 -
. Lc#' [1+cosx+l—cosx) o
)
3n/d 2
2 = —_ .| dx
L-,fd [1 - cos® x.
|
2A=2, — dx

F_ el 2 ' S/ _ L 3n T
j—r:H‘l- cosec Xd.‘f—["mtx%}-q_ —[—COLE"—.-Cth']

[ = —{=1) + 1 = 2. Therefore (A) is the answer
Let h,k be point whase chord of contact w.r.t. to hyperbala x& - yz =01
x=9
We knaw that chord ¢f contact of (h, k) w.r.t hyperbola x% - ;.'2 =9is

T-0= h-x+k(-1)-2=0

hx - ky -9 =0 but it is the equation of the line x = 9.
This is possible when h =1,k =0 [by comparing hoth equations). Again
equation of pair of tangent is TZ = 85,

= (x - 9% =(x® = ? ~9U% =0 -9
= %2 =18x-8l=(x* -y -9 (- &

= <2 ~18x 8l=- 8x? —Sy?' + 72

= ox? ~ 82 —18x+9=0

Therefore, (B} is the answer,



25. | Imp. point : power of prime numbers have cyclic numbers in their unit place.

26.

27.

T B L N ) (S

Therefore, for 77, r e N the no. ends at unit place 7,9, 3. 1, 7, .....
7m 7" will be divisible by 5 if it end at S or 0.

but it cannot end at 5

and also cannot end at O
For this m and n shoud be as follows :

I m | 1
1 ar Ir + 2
2 - 4r+1 dr +3
3 4r +2 4r
4 4r + 3 dr +1
For any giver. value of m, there will be 25 values %I 11.25
" , 1
nce, th f T sl S
Hence, the probability of the required event is TRPETTaY

Therefore (A) is the ans.
Let equation of line Ly be y = mx. Intercepls made by L, and Lg on the circle
will be equal Le. Ly and Ly are at the same distance from the centre of the
circle.

Cenire of the given cirdle is (1,/2, — 3/2}. Therefeore, N

11/2-3/2-11 |3m/2+1/2 2 _ 13m+1]
JI=1 sz b1 ] 2'1%
= 8(mt +1) ~(Bm=+1? = mf+6m-7=0
= m+Nim-1=0 = m=-7, m=1

Thus two chords are y + 7x =0 and y-x =0
Therefore, (Bl anc (C)is the Ars.

-

- -+
Let 8 be the angle belwzen a and b. As a and b are non-collinear,
0«0 and 0 #n.

- = 1]l »!
We have a-b=a

b cos®

-




SE s (= -»-\,-.‘2
= u' =|la- a-b|b
| 5 /
- > 2
- u| =|a-cosdb
| |2 —plz 2 -~ [ —
= ul =la +ecas®B|b| —2costic:
- |
- |* 2 o
== gl =1l+cos“B—2cos” B
= ul|l =1-cos“d
= u| =sin® &
= T
Also v = a x b (given)
—+ . — —r
= v‘z ::u-c!:rl
|—)2 — —)2
= v| =|axb
|
—»2 —>2 2 9
= vl =la h sin“ @
|
= v| =¢gin“ 8
INCERTN:
u =|v

=1-ces?0 = sinZ @

yoor
u-a

—

|—}-
S u

, .2
! + = sin @+ s5in” v

=l



T s — s gy Ay
Nextu-b=|a—-|a-b| b|-b

O A ]
=u-b—-"a-bk b-b
kS \
wp gn oy veslugfd
=g-b-a-b|b
e ‘
~a-b-a-b=0 (1}
b 24 o Y = -
wl—|u-b|= u|+0=|u|=|u
— b Sl Iy — =¥ - =
Also u-la+b|=o-Ti1u-b=u-a
— e Wi 2 = 5 |-
= Uul+u-lo+b|=|ul+u-a=z|p
8

Therefore, (A) and (D) are nat the Ans. and (B and (C) are the Ans.

S T + — (g g n}

(PR [T P PR (S W
R A I U VR L R T
(1 1)L (1 1), (L.1,..L
<1+(‘E+§)+(4 4+“-EJ+ 8+-§+‘...§)H

oL T ] I |

e

n=1
_1.2.4.8, 201 T4laleleio4l
2 4.8 ghd (! timmes
Thus, a (L00) < 100, Therefore, (A} is the Ans.
MNext,
1 1 1‘\ 1 1
kg ( +“] (“+" F7 P BRI

2
}1-1+[1+1‘|+(1+;__;]+___ L, L
2 ¢ 4.\ B & AL [ (R | gt )

-1
_1+l+2.+..4_+ 2" _L
2 4 8 oft an
NN !
-1+ 2 2 2 A
n Tmes 2"‘
v .
_—.‘]—.'_1.. +.ﬂ



Therefore, a (200} > (1 =, 2_11'@“] ... %Q > 100

Therefore. (D) is also the Ans.
29. fpo=[7 He -Dt-1E 23 ¢ -3)° di

o= 5ttt -ne-D6-2% -3 o
dx 4-1

- x(e® ~Dixc—Dix =25 [c = 3® x1-xle*  Dlr-Dix =27 x~3° x0

d pwix B T — ‘

[ prode = £t (e v - £ 1) () Formda

.

For local minimun, f'(x) =0
L 0123 Letf(d =gl =xe” =D x -1 -2° (x 3°

=Y -Y+rY XY+
gd=.s—73 1 2 3 w
= Fix) <0 if x <0
<0 if Q«x=<1
>0 if lex<?
<0 i 2ox<d
>0 if x>3

This shows that f(x) has a local minimum at x = land x =3
Therefore, (B) and (D) are the Answer.

30. 4x2 +9y° =1/(given) _ i
Differentiating w.r.t. x, we get
8x +18y oo
dx
- dy  Bx _ _ 4x

dx 18y Yy
The tangent at 1:;-::2}1 (h, k) will be parallel lo 8x =9y, then .
- 8

9% 9 .
= h=-2k | 12)
Substituting h, k in (1) since h, k lies in (1 '
4h? + 9% =1

putting value of h in (2)
a{-219% - 9%> =1
e sk =1 = 25kE=1 = Kk*=1/25
= k-x1/5
Thus, the points where the tangents are parallel to &x =Yy are
(- 2/5,1/5 and (2/5, - 1/5}. Therefore (B) (D) are the Ans.
31. LetA,B and C respectively dencte the events that the student passes in Maths.
Physics and Chemistry.
it is given :

P =m P(B=poand FP{)=c



32.

and P (passing in at least one’s)= P[AU B UL =0-75

=1-PANBNC)=075 s PtA-1-P{Aard
—=1-PiA) PB)-P(C)=0.75 PAJBUO) =PANBN0O)

'+ A, B, C are independernt events
therefore, A", B’ and C’ are
independent events.

= 0.75=1-1-ml-pl-0q
> 0-25_(1-m(1 -pld-g 1)
Also I? (passing exactly in two subjects) = 0-4

= PANBNC UAﬂBﬂCUA'}BﬂC}—DQ
= PANEBIC) JP(A(IB TLI+PiAﬂBﬂC: 0-4
s P{A) . F(E)- I:C]+P"A}P'B} CY+PAPBPIC)=0-4
= pmi{l 1 pll-mc-1-pmec=04
= pm—pmc — pc — pmc + mc - pme =04 2
again P (pass.ng et least in two subjects) - 05
iy ’A[‘]Bﬁ(“} +PANBNC+ P ANBNC)
+PANEBNCI =05

= pm(—cl + pc(l—-m~ecm{l -p)l+pem=0.5
= pm — pem + pe = pem + cm = pem+ pem=0-5
= (pm =+ pc + mc)~ perm=0-5 .3
from (2), we get

pm+ pe+mc—3pem=0-4 (AN
from (1} we get '

0-25=1-{m=+ p+c)+{pm=pc + em) - pme ..(5)

solving (3). (4}, (5) we get
p+ m+e=1-35=27/20. Therefcre, (B) is the Answer.

v? =2c(x 1+ Vo A1
Differentiating w.r . x we gel

29 ¥ —2¢ = c=p¥
X

putting this value of ¢ in (1) we get

ﬂ2y--——[x+1’uaj|

, 372
= V= 2dv x+2y1’2(£’1j
e
- N2
. dy 3(@
_ox X =g
- [P de 4 de

Therefare, order of this differential equation is 1 and degree is 3.
Therefore (A). (C) is the Ans.



33,

34.

Imp. note : sequerice is imp. for future considraticn in IIT exam,

Let a, denote Lhe length of side of the square &ny
We are given a,, = lpﬂgth of diagonal cf S, 4 1.
o Gy =2 apy1

= a n
el S
; JZ
This shows that aj, @z, 93 «vooeeeee form: a (3 P with commen ratio 1/ JZ.
sn-1

Therefore, a, = @ [ﬁu
4

|
= —,_—) v+ gy — 10 given,
2
TP
-~ -100 (_1-)
v \rd
1001 g1 u?, £ 1 given
2" -
= 160:g2% 1

This is possible for n 8.
so (B, (C), D) are the Answer.

Casel.m=0
Inthiscase y=x- x2 1)
y=0 A2

are two given curves. v > 0 is total reqn:n ahove x-axis,
Therefore, zrea between :

y=x-x> and y=0 y
is area betwaen y = x -~ x2 and above the x-axis.
) 2 <& xB‘f
A=, bc-x =]
4 v2 3,
Hence no solution,
Case 2. m<0Q
y
=i

y=r

In this case area belwzen
' y=x—x> and y=mxis



OABCO and peints of intersection are (0, 0} anc {1 — g, (1 — )]
Area DABCO = j; "™ e = x2 — mx]dx.

|Tmp. note : Area OBCO considered automatically becausz m is a parameter ]

2 3 1=
:[{1_;;,}’*__5_]

2 3

0
1 3 1 13
=2 (1=-m3-2(1-m
2( m 3{1 m
=E (1 ol T”}J
Put Area Of&BCO =9,/2 {given)
L4 a2
gd-m" =3
=5 a-m?2 =27
= 1-m=13
= m=-=2

Case 3. m >0 '
Inthiscasey=mxand y=x - %2 jntersect in (0, O} and (1 = m), m{l — m)’

as shown in Fig, v
Area of shaded l‘EQIO"l &
= jl | {xe=x% mx] dx & .
; L0
2 3 ‘
= ‘ 1 X X 1-m
_{ mz 3, T 00 N
- % L-ml-m? + % a md \‘sz
s 1 {1 - m]'5
Area of shadud region - 9/2 square unit (given)
= 2 il
2 ) '
= (L- m3 =27
= l-m=-3
= m =3 +1=4. Therefore, (B} and (D) are the Answers.

35. [Imp. note : multiplicative loop i very imp. approch in [IT mathematics.
sin B/2 -[l+ 1 W

& 9\
|Ia11§i (1 +sech=

os 6/2 cos @ |
_ sin &2 {1 b ¢os 6) _ sin 62 - 2 cos? &2
cos 9;’2 cos cos B2 -cos B

_ 2s3ine2-cosg/2 _ sin 8

= fan B.
cos & cos B
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