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Q1. Sol.

Let C,S,B,T be the events of the person going by car, scooter, bus or train
respectively.

Given that P(C)=,P(S)=2,P(B)=2,P(T)=2

Let L be the event of the person reaching the office in time.

-8[940

Q2. Sol.
Let y=2sint
So,

_1-2x+5%°
3x* —2x-1

=(3y-5)x*—2x(y-1)—(y+1)=0
. 1
since X € —{1,—5},30 D>0

=y’ -y-1>0
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ory21+£/_and y<1 5
orsint > 1+4\/§ andsint < 1_‘1:/5

Hence range of t |s{—£,—£}u{3—”,—£}.
2 10 10 2

Q3. Sol.

Let A, B, C be the centre of the three circles. Clearly the point P is the in— centre of
the AABC, and Hence

A \/s(s—a)(s—b)(s—c):\/(s—a)(s—b)(s—c)

f=—=
S S S

Now 2s=7+8+9=24—5=12.

5.4.3
Hence r=,|—— =+/5.
12 V5
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Q4. Sol.

Let the equation of plane be (31+2)x+(A1-1)y+(A+1)z—-54-3=0

64+4+1-1-1-1-51-3 ‘_i
JBA+2) +(A-1) +(A+1)

G

=6(1-1)" =112 +122,+6:>/1=0,—2—54.

= The planes are2x—y+z—-3=and62x + 29y +19z —-105 =0.

Q5. Sol.
|f (%)= (%) <(%=%)’

fF(x)-f(x)
X=X

= lim f'(x)|<s=f'(x)=0

X=X

<X!iirxlz|)g—x2|:>

Hence f(x) is a constant function and P(1,2) lies on the curve.

= f(x)=2 is the curve.

Hence the equation of tangent is y—2=0.

Q6. Sol.
Let S, =Y k2" =2 =2"Y k2% = 2”+1.2{1—2—1n—%} (sum of the AG.P.)
k=1 k=1
=2[2"-2-n]

:>nT+1=2:>n:7.
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Q7. Sol.
Area of triangle = % AB.AC = 4h?

and AB=+2[k-1=AC

= 4h? = %.2.(k -1y’

=k -1==2h.

= locusisy=2x+1y=-2x+1.

\:L

C2-kk) y=k

/ P(h.k) \
X
0
/ \—yzz

Q.8. Sol.

I:Ie‘°°sx‘ 2sin| Lcosx |+ 3cos| = cosx | |sin x dx
J 2 2

. 1 . 0, if f(2a—x)=—f(x)
_ COSX i - d | f dx = &
!e S'nXCOS(ZCOSX] X ! (x)dx 2[ f(x)dx, if f(2a-x)=f(x)

0

Letcosx =t

¢ t
I :6_[et cos(—)
5 2

Sl o[22
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Q9. Sol.

vV is unit vector along the incident ray and W is the unit vector along the reflected ray.
Hence & is a unit vector along the external bisector of v and W . Hence

A A

W—-v =14

=1+1-W-V=A?

or2—2c0s26 = A*

orA=2sin@

where 26 is the angle between v and W.

Hence W—V = 2sin 04 =2cos(90°—0)a=—(24-V)a

—W=V-2(4-V)a

mirror

Q10. Sol.

2 2

Any point on the hyperbola % —yI =1is (35ec 0,2tan 0).

Chord of contact of the circle x*+y? =9 with respect to the point (3sec 0,2tan 9) is
3secO.x+2tanfy=9 ...(1)

Let (X, Y,) be the mid— point of the chord of contact.
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= equation of chord in mid — point form is ¢ +yy, =X’ +y. ...(2)

Since (1) and (2) represent the same line,

3secd 2tand 9

X Y, ZH+Y;
:secez%,tanez%
3(x +;) 2(x +7)
2 2
Hence 81x - 81y, =1

X +y7) 40 +yr)

X2 y? X2 4y 2
= the required locus is— ——=| ——— | .
9 4 9

Q11. Sol. Let the equations of tangents to the given circle and the ellipse respectively be

y =mx +4+/1+m? and y = mx++/25m? +4 Since both of these represent the same
common tangent,

A1+ m* =25m° +4

:>16(1+ m2)=25m2+4

2
>m=*x—4
V3

The tangent is at a point in the first quadrant = m<0.

2 . .
= m=—-—, so that the equation of the common tangent is

NE

y:—ix+4 Z

J3 3

It meets the coordinate axes at A(Zﬁ, O)and B[O, 4\/ZJ
= AB= E
3
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Q12. Sol.

Length of tangent =

2 2
f |1+ dx =1=y*|1+ L
dy dy

:>d :>J'V -y dy =+x+c.
Jl %

Writing y =sinéd,dy =cos #dé and integrating, we get the equation of the curve as

2

1-yl-y
y

J1-y? +In

=+X+C.

Q13. Sol.

The region bounded by the given curves

x* =y, x> =—yand y* =4x—3 is symmetrical about the x—axis. The parabolas x* =y
and y* = 4x—3 touch at the point (1,1). Moreover the vertex of the curve

y° =4x—3isat(%,0j.

Hence the area of the region

=2 Ixzdx J\/4x dx}

3/4
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Q14. Sol.

Since centre of circle i.e. (L O) is also the mid —point of diagonals of square

2,+1 .
:>1TZ=ZO:>22=—\/3|

and 23_ :eiizr/Z
z,-1

= other vertices are
23,2, :(1—\/§)+iand(1+\/§)—i

y 3

z1(2, V3)
\Zav
Z0(1,0) .
o X
Za

z>

Q15. Sol.
Fx=y)=f(x)g(y)-f(v)g(x) .-(1)
Putx = yin(1), weget
f(0)=0
Puty=0in(1), weget

g(0)=1.

Now, f'(0%) = lim f(o+h)-1(0) _ . f(0)g(-h)-g(0)f(-h)-f(0)

h—0* h h—0* h
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Hence f (x) is differentiable at x=0.
Put y=xing(x—-y)=g(x).g(y)+ f(x).f(y).
Also f*(x)+g*(x)=1

9’ (x)=1- f2(x)

=29'(0)g(0) =27 (0) £(0)=0=>g’(0)=0

Q16. Sol.

Let the polynomial be P(x)=ax’+bx*+cx+d

According to given conditions

P(-1)=—a+b-c+d =10

P(l)=a+b—c+d=—6

AlsoP'(-1)=3a—2b+c=0

andP"(1)=6a+2b=0=3a+b=0

Solving for a, b, ¢, d we get

P(x)=x>-3x"-9x+5

= P'(x)=3x*—6x—-9=3(x+1)(x—3)

= X = —Lis the point of maximum and x = —3is the point of minimum.

Hence distance between (—,10) and (3,-22) is 44/65 units.
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Q17. Sol.

Let us suppose that both g(x) and g”(x) are positive for all xe(-3,3).
Since f?(0)+g®=9and-1< f (x)<1,2v2<g(0)<3.

From f'(x)=g(x), we get

X

f(x)= J g(x)dx+ f(-3).

-3

Moreover, g”(x) is assumed to be positive
= the curve y =g(x) is open upwards.
If g(x) is decreasing, then for some value of
xj g(x)dx > area of the rectangle(0—(-3))2v/2
-3
= f(x)>2/2x3-1 ie. f(x)>1 which is a contradiction.
If g(x) is increasing, for some value of
xj g(x)dx > area of the rectangle(3—(-3))2v2
-3

= f (x) >22x3-1ie. f (x) >1 which is a contradiction.

If g(x) is minimumat x=0, then j g(x)dx > area of the rectangle(3—0)2«/§

-3
= f(x)> 2J2x6-1ie. f (x)>1 which is a contradiction.
Hence g(x) and g"(x) cannot be both positive throughout the interval —3,3.

Similarly we can prove that g(x) and g"(x) cannot be both negative throughout the
interval -3,3.
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Hence there is atleast one value of ¢ (—3,3) where g(x) and g"(x) are of opposite

sign = g(c).g"(c)<0.

Alternate:

:jg(x)dx <2 ... (1)
In the same way j g(x)dx<2 ...... (2)
:ig(x)dx+}g(x)dx <4 ... (3)

0 -3

From (1 (0)) +(g(0)) =9
we get

242 <g(0)<3 ....(4)

or-3<g(0<-2y2) ......(5)
Case I: 242 <g(0)<3

Let g(x) is concave upward vx(—3,3) then the area

<6\/§

jjg(x)dx

which is a contradiction from equation (3).

. g(x) will be concave downward for some ce(-3,3) i.e. g"(c)<0 ...(6)

also at that point ¢

g(c) will be greater than 22
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=g(c)>0 ...(7)
From equation (6) and (7)

g(c). g"(c)<0 for some ce(-3,3).

Case Il: -3<g(0)<-2v2

Let g(x) is concave downward Vx(—3,3) then the area

3

jg(x)dx

0

<6\/§

+

j;g(x)dx

which is a contradiction from equation (3).

. g(x) will be concave upward for some ce(-3,3) i.e. g"(c)<0 ...(8)
also at that point ¢

g(c) will be less than 22

=g(c)<0 ...(9)
From equation (8) and (9)

g(c). 9"(c)<0 for some ce(-3,3).

(=3.0) (3.0)
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Q18. Sol.
Let we have
4a’f (-1)+4af(1)+ f(2)=3a’+3a ...(1)
4b*f (—1)+4b f (1)+ f(2)=3b°+3b ...(2)
4c*f (—1)+4cf (1)+ f(2)=3c*+3c ...(3)
Consider a quadratic equation
4x2 £ (—=1)+4xf (1)+ f (2)=3x" +3x
or[4f(-1)-3]x*+[4f(1)-3]x+ (2)=0 ...(4)

As equation (4) has three roots i.e. x=a, b, ¢ . It is an identity.

Let point A be (~2,0) and B be (2t,—t*+1)

Now as AB subtends a right angle at the vertex

V(0,1)
2
1><i:—1 t=4
2 2t
= B=(8,-15)

2

. Area = IF X’ 3X+6}dx=%sq.units.
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