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SOLUTIONS MATHEMATICS 14A
Paper - 11
151.aWehave o2 =5¢ -3 O x:Iog3§§)rleog3 3-log; 40 x =1-log
0 a?-50+3=00 a:5i\/ﬁ 1 1 1
154.aP(E) = E,P(E2)= 5 andP(E3)=Z;
R _5:413 o @
Similary, 3 =5-3: U a = > P(E,UE,UE,;) =1-P(E,) P (E,) ) N

ST B 1103 1HR- 10

2 5 or vice- versa 0 200 300 4
. 2. _1-cos20 B
a2+52:50226:19&(1[3:%(25—13):3 155.b.9n G—T,

o, P
Thus, the equation having E & o = itsrootsis

m=AR"[J

- n=AR" [
xz—xDx+EE|+@=o 0 R Now,
B ol o B o0

or3x?-19x+1=0

152.ay = (x +V1+x2)"

& n(x +v1+x2)"*t EL+£(1+ xz)'llz.ZxH
dx o 2 O

logA+(g-1)logR g1 =0
logA+(g-1)logRr

[ ;2
O lim 1-(1-2sin°x)

' yox o x-0 J2xo
2 2 n
d—yzn(x+ /_1+x2)”_1 V1+X +x):n(x/1+x +X) @ ! 25n? x .. sinx|
dx V142 V14x2 X0 Jox 0 x

the function does not exist of LHS # RHS
orv1+x2 ;ﬂ =ny orV1+x% y, =ny ( ; )@)
X
@ 158aAB = ,/(4+1)2 +(0+1)% =26 A (4, 0)

Squaring, (1+x2)y? =n?y? %
' BC=,(3+1)2+(5+1)% =52

Differentiating, (1+x2)2y,y, +&- %=\ .2yy,
CA =/(4-3)%+(0-5)% =/26; A c

=) 3, 5)
So. Inisoscelestriangle side AB = CA
For right angled triangle. BC?= AB2 + AC?

So, here BC = /52 or BC?=52or

(+/26) +(J26)? =52

So, giventriangleisright angled and also isosceles
159.b.Total student = 100; for 70 stds. 75 x 70 = 5250
0 7200 - 5250 = 1950

1950
irls= —— =65
Average of girls 30

160.a. cot™* (,/cosa) —tan "} (\/cosa) = X

an’lEl;H— an " (y/cos a) = x
TR
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1
ﬁ—ﬂcosa

0 tan™t I =x
1+ A/COS a
COS o
1 1-cos 1-cos
0 tan™ % =x0 tanx ¢
2,/cosa 2,/cosa
2,/cosa +
OR cot x = or COSec :1 cosa
1-cosa 1-cosa

_1-cosa _1-(1-2sin%a2)
1+coso  1+2cos? 0/2 -1

161.c.Order = 3, degree=3

sin X

. [0}
or smx:tanzE

x-4_y-7_z-4 .
= = [
1622 5 4 (i)

a(x-4)+b(y-7)+c(z4)=0...(i)
Line passing through point ( 3, 2, 0)
a+5x+4c+0....... (iii)

Solving the equation we get by egn (i)

X-y+z =1.... (iv)
dzy Y dy e—2X e—ZX
b— =7, —=——+¢, == _+cx+d
163 x 2 dx -2 y 4

166.b.

167b. a*=2

axarxar? xar® xar ar’ xar®

=29 = (ar%)® = 2°

X dx +J'T:2 %jnx dx

1%,; 10[1+1]=10x2=20

10
168.d.J;) | sinx | dx

O
=10[cosx]g

Sc?x dx;=fpt"dt where t=tan x
_ 1
n+2 _m1 u )!Lr?on[ln +|n+2]

n1 n _ n
n+1n+1n 15

PAGE - Mock Test - T4A

14A
170c. P [x2 dx+ 2 [x2dx =0+ % dx=+2-1
x 2X(1+sinx) x 2X - XSinX
2ATINY g = +2
171b.J 1+cod x I_"1+cos:2x j_"1+cos:2x
_4a [ XSN xzdx; 1= 4" @-x)sin(
0 1+ cos®x 0 1+cos@
_ o a(m-Xx) snx _ &N X
1—48[1-'-72[' 1— TC
Cos® X
4N X0 o= 44 x
1+cos® x
put cosx =t and solveit.%
_xf(2)
172.c.wehave, lim
X2
imf (2220R)=1 (2)- 2f(2) = 4-2x4=—4
e @)-210)

{Q

Zre® where g+ @=1.

@0 =" @0 = —rg™? = g
c.G |z-4|<|z-2|Letz:x+iy
| (x=4) +iy) [<| (x —2) +iy |

0 x?-8x+16<x2-4x+4
012<4x 0 x>30 Re(z) >3

175.b.
176.b.

§ 0 (x=4)%+y* < (x=2)> +y?

165.af(x) = sin? EO% B3 %exists if-1< |Ogg@

Let a=first term of G.P.
r = common ratio of G.P. Then G.P.is g, ar, ar?

a
Given S,=20 0 7=-=20 0 a=20(1-)..0)

Also a? +a%? +a%r* +....100 =100

8.2

U =100 O a2 =100(1-r)(1+T) .....(ii)

From (i), a® = 400(1-r)? ;From (ii) and (iii), we get
100 (1-r) (1+r) = 400 (1-1)?
0 1+r=4-4r0 5r-30 r =3/5.

177213 -23+3%-4%+  +9°=13+3%+5°
+.9%-(22+4%+..+8%)=5,-5S,.
For S;,t, =(2n-1)° =8n®*-12n? +6n-1
Sﬁz t, :82n3—122n2+62 ”‘zl

_8n’(n+1)® _12n(n+1)(2n+1) Lonn+D)
4 6 2
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Heren = 5. Hence,
S, =2x25x36-2x5x6x 11+3x 30-5
=1800 - 660 + 90 - 5=1890 - 665 = 1225.

For S,t, =8n°;S, =y t, =8y n°

8n?(n+1)?
:# =2x16x25=3800.(for n =4)

[0 Required sum = 1225 -800 = 425.
178.aLet a,fandy, § aretheroots of the equations.

x?>+ax+b=0ad x? +bx+a=0-
Oa+f=-a afp=bandy+d=-b,ys=a

Given a-B=y-30 (a-p)° =(y-9)°
0 (a+B)? ~4aB = (y+05)* ~4yd
0 a®-4b=b%*-4a0 (a°>-b%)+4(a-b)=0

0 a+b+4=0(-a#b)

179.c.

180.ap+q=-pandpgq=q 0 q(p-1)=0 0 g=0or p=1
Ifg=0,thenp=0.i.e,p=q. Op=landq=-2

(a+b+c)> -1 -
2
Required number of numbers
=5X6X6x4=36x%20=720.
183.c.Required number of numbers=3x 5x 5x 5=375
184.d.Required number are =5! + 5! + - 41 = 216.
185.b. Requiredsum=(2+4+6 +.....+ 100) +

18l.a.ab + bc +ca= 1

182.d.

186.awehavety,, =" CoxPandty,, JJ@
p+q —ptq
c, =P c,.

187.cwehave on=4096=212 [1 n &Z’j

so middleterm = t;

— _12
t7 =t =

188.c.

189.c.t,,, =" C,,y

s
Given C%

.M 2
3r-1 o C2n-(r+l)

=2Cy -r-1=3r-10 2n-4r
@ b ax+b
1000 b c bx+cBy

ax+b bx+c 0

ab ax+b
=b ¢ bx +c
Rs - R3—(xR; +Ry); ’
0 —(ax“+2bx+Xx)
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(5+ 10 + 15+.....+ 100) - (10 + 20 +....+100)
= 2550 + 1050 -530 = 3050.

14A
= (ax?+2bx +c) (b® —ac) =(+) (-)=-v

e.
191b.a, =+/7 <7.Leta,, <7 Thena,, +1=/7+a,,
0 a2, =7+a, <7+7<14. @

0 amy <\14<7; So a, <70n. 0
192.a

193.d.Equation of AB isx cosa +y Sina %
. <
0 xcoax+ysma:1; 0 130 _1

p p p/cd@a’nu_

So co- rdinates of A and B ar:

So coordinates of

195.a33+a?-2=00 a®+3a-2=0:

_-3%.9+8  -3+.17
2 2

0 a

196.c.Equation of circles x? +y? =1=(1)?
0 x2+y? =(y-mx)? 0 x? =m?x? - 2mxy;
0 x2(1-m?)+2mxy =0

2ym? -0 _ t2m

7 7o 0 Im*=+ 2m
1-m 1-m

tan45=+

0 m?+2m-1=0

-2+ + -2+
0 e 2t4ra 2422 - 1s 3
2 2
197.aLet (h, k)be the centre of any such circle. Equation of
such circleis (x - h)2+ (y - k)= 32 Since (h, k) lieson
x2+y? =25 [] h?+ k?= 25,

x2+y? —(2xh+2yk) + 25=9; Locusof (h, k) is

x? +y? =16, which clearly satisfies (a).

198.b.
199.c.Let ABC be an equilateral triangle, whose medianis
AD.
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Given AD =3a.
In AABD, AB2= AD? +BD?

0 x? =9a® +(x?/4) where AB = BC = AC=x.

sz =9a’ 0 x* =12a,
In AOBD, OB? = OD? + BD? RN
Ll

4
O r? =(3a-r)? +XZ O r? =9a% —6ar +r2 +3a7;

0 6ar =12a° 0 r=2a
So equation of circleis x? +y? = 4a?

200.b.  Any tangent to the parabolay?= 8ax is

If (i) isatangent to thecircle, x? +y? = 2a” then,
2a

\/Z_a:i—

2 2y —
mdm2 +1 O m“(1+m)=2

O (M +2)(m?-1)=0; O m=+1

So, from (i), y = £(A + 2a).

14A
208.d.[1 " (x) - g"(x) = O Integrating, f’ (x) -g (x) =c;

O f(1)-g(1)=cO 4-2=c0 c=2

Of(X)-g(x)=2; Integrating, f (x)-g(x) =2x+c
O f(2-9(2)=4+c, O 9-3=4+c;;
O0c¢g=2 Of(x)-g(x)=2x+2 @
Atx=3/2,f(x)-g(x)=3+2=5.

209.c.f (x+y)=f(x) x f(y)
Differentiate with respect to x, tr ascg ant
Fx+y)=fx)f(y)

Putting x = 0 any = x, we get ' (X ;
O fB)=3f5)=3x2=

+7+cx O f(0)=0and

b  2a+3b+6c _
—+—-—+c=——=0.
3 2 6

A A A
201afl >r,>ry 0 - > 5 > — @@fnf (x) is continuous and differentiablein [0,1] and
sTa s s-¢ ) 1]. So by Rolle’s theorem, f'(x) = 0 i.e
|:| S_a<s_b<s_c |:| _a<_b<_c; |:| a>b>c aX2+bX+C=0hasat|east0nel’00tin[0,l].
i ioni = 2c0s; 2 3
202.b. Theglvm equation istanx + secx = 2cos, @Z. 4 wehave [f (dx=>;
0O snx +1=2cos’ 0 4

0 sinx+1=2(1-sin); [ 2sin’x +sinx %
0 (2sinx-1)(nx+1)=0 [ sinx= 5:2;\\9 3
0 x=30° 150°, 270°. @

203.b.

nwrzl n°.n o
I.O
205.d.Since ,'M &

o V’ ot exist, hence the required limit

1
2.Jf(x)
U24x

_f@

ol

E:Z_
1
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2 2

Now, Ixf' (x)dx = x J' f'(x)dx —}f(x)dx
0 0 0

3

=[x f(x)13 h

213a

3. _0.3 o= =
2 (@)-5 =0, (-1(2)=0)=

Nlw

A

214.b.we have, é.B:|é||B|cos% :4x2x73:4\/§_
Now, (Bxb)? +(a. b)? =a?b?;

O (éXB)2+48=16><4 O (éXB)2=16
215.awe have,

[axb bx¢ ¢x3 = [axb){ (bxe)x (cxa}

= (@xb) { (m.a)e- (M.c)a} (Where =bx?)

-{@b.g{ @ 0= =[abg2=4=16.
216a3+b+c=00 b+c=-a U (b+0)°=@?

=52+3%+2b.c=72

0 2|b||€|cos6 = 4934 =15;
0 2x5x3cos 6 =15;

P4 of 5



WWwW. way 2f r esher s. com

14A

0 cosO=1/2; 0 6===60"

K
3
217.awehave, 3+b+¢=00 (A+b+c)?=0 @
O1aP +|bP +|c +2@b+bc+cd =0 @
0 25+16+9+2(ab+b.c+c3) =0 @
O (@.b+b.¢+¢.8=-250]a.b+b.¢+¢.a|=25 %Q
218.b.
219b. wehave 3xp=39k =¢
Also |al=+/34,| b= V/45,| €= 39; Q
O]al:|b]:]¢|=+/34:/45:39 i@
220..
221.a P(A [ B) = P(A) + P(B) - P(A n B); \@
3 — 1
0 2=1-PA)+PB)-=
> =1-PA) +PB) - @

0 1:1—§+P(B) 0 PB) =

wI|N

— 21 5
Now, P(A 0 B) = P(B)~P(A N B) = -2 = @§
222.d. Theevent followsbinomia distribution withn =5, @
p=3/6=12. gq=1-p=212,; variance=npq=5/4.
223.b.  Equation of planethrough (1, 0, 0) is @
a(x-1) +by+cz=0........ 0]
(i) Passes through (0, 1, 0). %

0_
-a+b=0[ b=a;Also, cos o=

0 2a=+2a’+c? 0 2a®=c? /
Sod.rof normal area, a /23 e\, 1Y%
224.a.L et two forcesbe p and Q. "=~ P =18 and

Pa+Qb=12&0 Pa-R% @'

0 P?+144=Q° ) )
-\ 112¢

0 P?+144= p2 "

0 36P&1

(where w nit vectors along P and Q).
2252 @'

Q
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