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‘Mathematics 2011 (Outside Delhi) Set I

Time allowed : 3 Hours Maximum marks : 100
SECTION — A Solution : Here, | A |=2(-2) -5 (3)
1. LetA={1,23),B={4,567 andletf={((,4), g =-4-15=-1920
(2, 5), (3, 6)} be a function from A to B. State - AT exists 5 _3
whetl.ler fis one-one or not. [1] and adj A = [ ‘ }
Solution : Given, -5 2
A =112 3}1 -1 1 :
A7 = —.ad
B = 14,5,6,7) a9 s
f=114),@275) (3 6) 1[-2 -3
f: A > Bisdefined as =E[—5 2:‘
~ f)=4, A2)=5, f(3)=6.
Different points of the domain have different _ 32 3|_1 A Ans
f-image in the range. 19]5 -2| 197" |
fis one-one. AR 5 If a matrix has 5 elements, write all possib]
. o . a ma elements, write all possible
2. What is the principal value of orders it can have. ‘ [1]
cos 1 (cos 2_“)4. sin~! (sin E) ? [1] Solution : Since a matrix of order m x n has mn
3 3 elements therefore, to find all possible orders of a
Solution : Given, matrix with 5 elements, we have to fill all possible
ordered pairs (m, n) of positive integers whose
cos™1 ( cos EJ +sin-l ( sin EJ product is 5. Hence possible orders are 1 x 5 and
3 5x1. Ans,
We know that principal value branch of cos™ is 6, Evaluate : I(ax+b)3dx [1]
=1, T T
[0, 7] and sin 15[“‘5'5 ) Solution:Let, I = J'(a.x+b)3dx
. The principal value of Let E=ax+b
o] [cos H:] 4 sin-! [sin 25 J Differentiating w.r.t. x, we get
3 dt
E =a-0
_ ETE_'_ R N _ 2 at
= 5 +sin”sin| = 3 - dr = —
= 2?13+sin“1 (sin g] [ = Its.%t-
11,3
2n =« == |t
= ? +§ =T, Ans. . | I P J‘ dt
3 45,1
c0s15° sin15° - It 'dt;

3. Evaluate:’sin.mo c0s75° [1]

1
R | =
Vo N
rP-IH-.p.
S~
+
@)

cos15° sin15°

Solution :|
sin75° cos75° = lt4 +C
4
= C0875°. c08 15°~5in 75°. sin15° 1“
= cos(75° + 15°) = —(ax+b)4 +C Ans.
[+ cos (A +B) = c0s A cos B - sin A sin B] 4a :
= cos 90° dx
= 0. Ans. 7. Evaluate: j - ] [1]
2 3 X
4, IfA-=, [ ':lwriteA'lintermsofA. 11 o dx
5 -2 . Solution:Let I = Jﬁ
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1]

an(2)oc]

sinx + C. Ans.

8. Wirite the direction-cosines of the line joining
the points (1, 0, 0) and (0, 1, 1). ' 1]
Solution : The d.r’s of line joining points (1, 0, 0)
and (0,1,1)are0-1,1-0,1-0

ie.-1,1,1
-1 1 1
. D.Csare ———,—1=,—F
JEi2 41 V3V3
11 1
= J—'I \/—‘r\/—' Ans.

9. Write the pro]echon of the vector i -J on the
vector { + ] [1]

A A - A
Solution : Leta ;—]and =i+7.

— >

Now, projection of Zond
a. i—).(i+ - _
L (Dl 110 o g,
| ;, | 1 +1
10. Write the vector equation of a line given by
x-5 _y+4 z-6 ]
3 7 2
Solution : The given line is
-5 y+4_ z-6
3 7 2
The equation of line (i) comparing with
X—-xy _Y-Wi _z27%

a b c
Wehavex1=5,y1=—4,zl=6anda =3,b=7,
c=2
Fixed point vector,

> A A A AN A

a = x1i+y1]+zlk=5i—4]+6k
Direction vector,

> A A A A A A
b = ai+bj+ck=3i+7]+2k
. Vector equation of the given line is
7 = 7 +07
Y AN A A N A
r = (5i—4j+6k)+M3i+7]+2k).
Ans.
SECTION — B

11. Letf:R— Rbe defined as f(x) =10x + 7. Find the
functiong:R— R such that gof = fog =Ig. [4]

** Angwer is not given die to the change in present syllabus
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Solution : It is given that f : R — R is defined as

fix) =10x+7
One-one
Let fix) = fly), wherex,ye R
= 10x+7 =10y +7
= xX=y
~. fis a one-one function.
Onto:
For yeRlety =10x+7

y-7
X = T—ER

Therefore, forany y € R, there exists x = y1_07_ eR

such that

y—7 y-7
f(x)=f(—1—0—J 10( 10 )+7 y-7+7=y
~. fis onto.
Therefore, f is one-one and onto.
Thus, f is an invertible function.

y-7
Let us definef: R > Ras g(y) =
10
Now we have,
80f (x) = g(f(x)) = g(10x +7)

- 10x+7 -7 =

10
fog(y) = f8W))
y=7) _ 10(¥=7
= f(_ﬁJ 10( J+7 =y—=7+7=Y
: gof = Igand fog =1Ig

Hence, the required function on g : R—->Ris
defined as

- =7
g = 10 Ans.
OR
A binary operation * on the set{0, 1,2, 3, 4, 5} is
defined as:

pe a+b, if a+b<é
~la+b-6, if a+b26
Show that zero is the identity for this operation

and each element ‘a’ of the set is invertible with
6 — 4, being the inverse of ‘a’.**

12. Prove that :tan™? M
1+x+J1—-x

=£_1cos—’] X -—;I—SISI [4]

Solution : L.FLS. 42 2
tan"l Nl+x—+l1-x
B 1+x+v1-x
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3
Putx=cos0=0 = cos‘lxandoses—n*-

s

J1+x+41-x

1+cosB—+1-cosB
J1+cose+Jl—cosG

= ta.n_l

[+1+cos8=2cos’(8/2)
and 1- cos 9 =2 sin? (8/2)]

-
\/fcosg—\/fsing—

_ tan™!
\/Ecosghffsing'

-
\/2(cosg—si.ngj
0 0

2 2 rgin—
(cos2 +sm2)

Inside the bracket divide ;mmerator and deno-

minator by cos g, we get

= tan™"

1—tan 2
= 'tan"l 2

_tan“1_4*

fan

,_.
]
TN
N
B
V@
N S
[

n 0

4 2

= E—lcos“1 x=RH.S.
4 2

Hence Proved.

13. Using properties of determinants, solve the
following forx :
x-2 2x-3 3x-4

¥x-4 2x-9 3x-16 =0 [4]

x—8 2x-27 3x-64

x-2 2x-3 3x-4
x-4 2x-9 3x-16
x—8 2x-27 3x-64

Solution: L.H.S, =

Applying R; = R; ~Rz and R; — Ry — R, we get
2 6 12

=| 4 18 48
x- 8 2x-27 3x-64
Taking 2 common from R; and R,

www.cbhsepdf.com
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1 3 6
= 2x2| 2 9 24
x—-8 2x-27 3x-64

Applying C; — C; - 3Cy; C3 — C3 - 2Cy, we get

1 0 0
= 4| 2 3 6
x-8 -x-3 -x-10
Expanding along C;, we get
= 4(-3x—30 + 6x + 18)
= 43x~12]=0
= 3x =12
= x =4, Ans.
Find the relationship between ‘a’ and ‘b’ so that
the function ’f’ defined by :
ax+1, if x<3
fo) = {bx+3, if x>3
is continuous at x = 3, [4]
Solution : -+ f{x) is continuous at x = 3,
f3)= lim f(x) = lim f(x)
Cx—3" 153
= lim (gx+1) = lim (bx +3)
13" ' z-3t
= 3a+1=3b+3
= 3a=30+2
= a=b +—§-. Ans.
OR
¥ = - dy log x
x¥ =&Y, show that——=——2-
Solution : We have, 4 {log(xe)}
x¥ =™V
Taking log on both sides, we get
logx¥ = loge*¥
ylogx = (x—y)loge=x-y
[+ loge=1]
= ylogx+y =x
= y(l+logx) =x
g x
y= (1+logx)

Differentiating w.r. t. x, we get

d d
dy ) (1+logx)a;x—x—d;(1+logx)

dx

(1+log x)?

(1+log 'x)1—x(0+%)
(17+ log x)?

1+logx~1
(1+log x>
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dy _ logx log x as Sy
dx  (1+logx)? ~ (loge+logx)? dr
ds
1 AS=dS = —Ar
= % = sz. Hence Proved. dr
[log(xe)] ‘ = 8nr. Ar
4s8in0 L . . = 8nx9x0.03
, =9 .
15. Prove that y 2+cosg) O 18 an increasing 2 16m e |
function in [0 E:I . 4] Thisis the approximate error in calculating surface
’ area. Ans.
Solution : We have, 1
£0) = 4sin 0 -0 16. If x =tan(—logy), show that
" 2+cos®
Differentiating w.r t. 8, we get 1+ xz] 2 Y r@x— a)—— =0. [4]
(2+cos0){4cos0)—4 sm G,(Of—: sin 9) Solution : Given,
f(e)= 2 -1
(2+cos0) (1 )
x = tan|—logy
_ BeosB+4cos”0+4sin’8 ' 4
= 2
(2+cos0)” | = tan~l x = 1logy
_ BoosB+d . 4 1“
T (2+cos6)? = atan " x = (‘)gy
Differentiating both sides w.r.t. x, we get
[ sin? 0 + cos? 0 =1]
. 4 1 1dy
_ 8cosf+4—(2+cos0)’ 1+ © ydx
{2+cos 0)2
= @) -y
_ Bcos@+4-4-cos” 0—4cosb dx
B (2 +cos6) Again differentiating both sides w.r.t. x, we get
2
_ 14COSG—C0§_3‘29 (]_+x2).d_z. + gi.21=ad_y
(2+cos0)* - . dx dx dx
_ cos8(4—cos6) = (1+x2)d_2.‘z_ %_a‘g_o
(2 +cos )a dx
d*y d ‘
- A+x)~—2 + x-a)Z =0,
For all GE[O,E],MZO,%COSBB+V8 dr’ dx
2" (2+cos0)? Hence Proved.
- s a T
Hence, f(0) is increasing in {0,-2—]. : 17. Evaluate : J-n/z x+sinx [4]
1+cosx

Hence Proved. )
OR : Solution : LetI= J'E/ xtsinx dx.
If the radius of a sphere is measured as 9 cm with 1+cosx

an error of 0.03 cm, then find the approximate 2+26in > . cos x

error in calculating its surface area. _ 2 22 4
Solution : Let r be the radius of sphere and Ar be 0 2cos?
the error in measurlng the radius. 2
Then 7 =9 cm, A7 = 0.03 cm. [ sin x = 2sin >.cos =and cosx = 2 cos> E—l:\
Now surface area S of the sphere is 22 2

§ = 4nr? 1¢7/2  ox /2
Differentiating w.r. to 7, we get =5ly xsec Gdxt]y tang »d
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. tan ¥ w2 2tan = y+yr?+y? = C2 Ans.
= 2 2 :
Y R - J- T'dx 19. Solve the following differential equation :
= [ J— )
2 Jo 2 (y+3x2)£ = x. [4]
dy
/2 x
\ + J o tan -2-.dx Solution : The given differential equation is
= I:x tanf-}n/ ( +3:r2)E =x
2], / ay
/2 x w2 x N dx - X
—j'o tan = d +j0 tan= dx &y " yrad
_ Etan_T_l: = ﬂ = .y_+3_x2_.
2 4 dx X
d y
= E =E- = _‘z = < 4+3x
= ) x1 2 Ans. dx
18. Solve the following differential equation : dy 1
- = o)y =
xdy-ydx = |22 +y?dx. 4 ’ *
Solution : The given differential equation is This is a linear differential equation of the type
xdy—ydx = \Jx* +ydx %+Py =Q
Separate the variables, we get 1
Here, P =-—andQ=3x
xdy = (y+1/x2+y2)dx : *
Integrating factor (LF.)
dy _ Yyt ey’ Lo (P
T (D) = e
dx x
- This is a homogeneous differential equation. i
Putting y=0ox =e j?
dy dv = - —logx
= T = v+x T .(ii) e
From equation (i) and (ij), we get = oo™ _1
dv [2, 22 x
DI = DXAINXY +0° % Required solution is
x
y.(LF) = {(Q.(LF))dx+C
dv ox+xy1+0° J
= T+X—— = ——— : y 1
dx x L = I(Sx—)dx+c
X x
= v+x@- = p4+V1+07 y
dx - Z = [3dx+C
x
= Jcii2 = 0+V1+0% —o=V1+0? v
dx = = =3x+C
dv dx x
Vi+? — x y =322 +Cr. Ans.
On integrating both sides, we get 20. Using vectors, find the area of the triangle with
_ vertices A(1, 1,2), B2, 3, 5) and C(1, 5,5). [4]
log|v+v1+0? [ = log [x| +log|C| Solution : The vertices of triangle ABC are given
as A(1, 1,2), B2, 3, 5) and C(1, 5, 5)
Let O be the origin of triangle
:>Iog2+1f1+ﬁ =log | Cx]| - AN A
x x? OA = i+j+2k
A A A
oy /x2+y2 o SB = 2i+3j+5k

X
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> oL > AT oA AR A
OC = i+5j+5k and @ = i-j—k, by =i+2]-2k.
AL1LY - BT S S P BT I Y
LTk
Now, byxp, =|-1 1 2
1 2 2
B(2. 3, 5) C(1,5,5) = i(2+4)-] (2+2)A
= 2 +k(=2-1)
AB = OB-OA o
A A A AA A =92i-4J -3
= 27+3]+5k—i-j-2k ’ k
A A A . - > - \/22+( 42 ( 3)2
= {+2j+3k o [ bixba] = N@THEATH
5
AC = OC-OA : = JE716+9=29
- ,i\+5?+5£—’i\-,]\'~2§c\ .. The shortest distance between given lines is
[y (b1x b2) (a2~ a1)
= 4j+3k 1 42—
I | SD, = e
oA oA (b1x b2)
- - i jk
Now, ABXAC B 1 2 3 A A A l\. 2% A
0 4 3 7 _ (2i~4j—3550i+j——4k)l
A A ‘A 29
= i(6-12)-] (3-0)+k (4-0)
Y 0-4+12
=-6i-3] +4k I el it
| J29
|ABx AC| = V67 +(-37 +®’
= /29 units. Ans.
= V36+9+16 V29 .
Jai 22. Arandom variable X has the following probability
= vel distribution : ,
11— —= 5
-. Area of AABC = —|ABxAC] X |0j1]2 3|4]5]6 7
2 P(X) |0 | K| 2K |2K | 3K | K® | 2K? | 7K?+K
= %J—ﬁ_l 8q. units. Ans, Determine': ‘ [4]
21. Find the shortest distance between the following (1) K
lines whose vector equatlons are: (ii) P(X < 3)
(iii) P(X > 6)
7 =0- t)i+(t 2)J+(3 2t)kand (iv) P(0 < X < 3).
Y =(G+1i +(2s 1) ] (2_g+1)k [41 Splujcion.:ltiskno‘wn th.atthe sum of probability
Solution : Given equations are d.lstnbutlonlof variable is one.
- ACA A A A A o EPO=1
r = (;'—2j+3k)+t(—i+]—-2k) () Therefore,
and 7 =(i-j-ky+s(i+2i-2k) . (i) P(0) + P(1) + P(2) + P(3) +P(@)+ P(5) + P(6) + P(7) =1

0+K+2K+2K+3K+K2+2K2+7K2 +K =1
10K2+9K -1 =0
10K2 + 10K - K—-1=0
10K (K +D)-1(K+1) =
K+1DI0K-1) =
K+1=0

On comparing equations (i) and (ii) with
7 =E;+M;; and 7 =a_;+pt7;,weget

- A A A D A N A
8 = i-2J+3k, b =—i+ ] -2k

Ltieil
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= _ K=-1 7 (5 5
and 10K—1 =0 = g(gj . Ans.
= =1/10 ;
Here, K=-1is not p0551b1e as the possibility of ‘ .SECTION - C
ti .
an event is never negitlve, 23. Using matrices, solve the following system of
K= —. equations:
10 Ar+3y+2z = 60
Hence, probability distribution of X is T+ 2y +3z =45
X (01|23 4] 5 6 7 6x + 2y +3z = 70. i6]
PX) | 0 l1zj2(3|1|2|7 1 Solution :
10110 110 |10 [ 100 [ 100 | 100 10 . 4x + 3y +2z = 60,
(i) P(X < 3) = P(0) + P(1) + P(2) L xt2y+3z =45,
1.2 3 6x+2y+32 = 70.
10 10 10 .+ The equation of system can be written in matrix
7 1 17 form
iii) P(X>6)= P(7) = —+-—=
() PX>6)=PO) = 150*10= 100 AX = B )
(iv) P(0<X<3) =P(1) +P(2) 4 3 2Ny 60
"%J'izﬁ 13 Ans, 12 3|yl =|%
0 6 2 3)z| |70
OR
. - . . 4 3 2 x
Find the probability of throwing at most 2 sixes
in 6 throws of a single die. Here, A=|1 2 3|, X=|¥|andB=
Solution : Here, 6 2 3 Z
n=6 ' 4 3 2
P:P(gettmgé) [A] =12 3|
= —1- 6 2 3
6 5 = 4(6-6)-3(3-18) +2(2 - 12)
_',q:]—p:l'—g=g =0+45-20=25%0
P (getting at most 2 sixes) 2 AT exists,
=P(X<2) . Cofactors of A,
= P(0) + P(1) + P(2) An=(6-6) =0 A=-(3-18)=15

Ap=02-12)=-10 ,
Ap=—(8-18)=10

f_\
(=2}
\_/
0\
...\
TN
| =
\h/

e (5 e

T

(S
/_'\
CYEECY
\_/

c [E) =(9-4) =5Ap=-(12-2)=-10
+ L2
6 Azp=(8-3) =5
5 6 5 5 4 1 2 i 0 15 _10-';[‘
5 -10 5
5 4 5 2 1 2 N -

. adiA =| 15 0 -10
5 1 10
[_)[ .5 _} 10 10 5
6) 13676 36 -

) . JJ o5 s
(:5_) [25+30+15J Al =rajadiA= 55| 15 0 -0
6 4 | ~10 10 5
(EJ Euﬁ( J From (i), X =AlB

36 18
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1’0 -5 5 |60
X=—|15 0 -10[/45
25
~10 10 5 [{70
) 0-225+ 350
= > 900+ 0700
| - 600+ 450+ 350
x (1257 [5
y| = % 200|=|8
z| 1200| |8
x=5y =82z=8. Ans.

24. Show that the right circular cone of least curved
surface and given volume has an altitude equal

to V2 times the radius of the base. [6]
Solution : Let radius of cone = r
Height of cone =h
and slant height of cone =1
A

Curved surface area of cone

S = arl i)
: §* = w2l
= §% = w2 2K + r)...(10)
[« B=7+h)
Volume of cone
1 5,
= —r°h
v 3r
= 3V = nrth
h= 2 (i)
nr

Putting the value of / in equation (ii), we get

9v*
Wt gt
T

2.2 9V2+7'C2?'6
= [r 21
T

9V? + n2rb
= 2

SZ

1]

¥

.. 9Vv?
= —2'+ 75274
r

www.cbhsepdf.com
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Let $ = fir)
: 2
fin = ¥+ﬂ274
T

Differentiating w.r. t. 7, we get
() =-18VE2 +4r2 P (iv)

For stationary points,
fin=0
= -18V&%344n =0
- S8V s
P '
= 4An%5 = 18V?
18v?
= = 5
: 4r
gy?
P ="
= 2?
3v
= DY
3V 1/3
- @
2n

Again differentiating (iv), we get
f(r) = 54V2 4+ 12077

[ 3V )1/3
- At r=

Jon
—4/3
3V
"(r) = 54V? (—J
(0 Tom
3v Y
+ 1272 (—JTJ >0
- f{r) is minimum at 2%
3v \/°
- (%)
.~ Surface area is minimum at
3v
P =
V2
V = \/ETI:TB .
' T3
Putting the value of V in equation (iii), we get
B\Enra
3
h =
nr?
= h = \/Er
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Hence, altitude is equal to /2 times the radius
of base, Hence Proved.
OR

A window has the shape of arectangle surmounted
by an e gullateral triangle. If the perimeter of
the window is 12 m, find the dimensions of the
rectangle that will produce the largest area of
the window.

Solution : Let ABCD be a rectangle and let the side
of an equilateral triangle be AB = b (length of the
rectangle) and BC =4 éwidth of the rectangle)

VAN
/ N\

A B
1 b 1
i |
b i &
Total perimeter of the window = 12
b+22+2b =12
= 220+43b =12
12-3b .
= a = ) (i)
Now, area A of the window = Area of rectangle
+ Area of equilateral A
A = ab+£b2
4
[using (i)]
A = 6p-3p2 e 3
2 4
Differentiating w.r. t. b, we get
dA V3
T = 6-3b+ —b
For maxima or minima,
2 _y
db
= (3 —-ﬁ}b =6
2 .
12
= b= ——
6-3
d’A V3
Alsol Ez— =-3 +T <

Download all Previous Year Papers and Sample Papers from www.cbsepdf.com

12
= Area is maximum, when b = 56—
From (i),
=12—3.’.7 : 6—3 12
2 2643
_18-6v3
4 = 6—3

Hence, the dimensions of the rectangle that
will produce the largest area of the window are

18-6¥3) g (—E-) Ans.
63 6-3
3
3
dx
Evaluate . [6]
i +yJtanx
6
3
Solution:let, 1 = | ———
£1+\/tanx
6
nl_'_\/sinx
6  Jcosx
1
: T “Jeosx dx .
= - 7 Veosx ++/sinx ()
6

: cos( 5+ %
= I=I dx
*g\/cos(g+g—x)+\/sin(§+£-x)
[ [ fyax=[’ f(a+b—x)}
g cos(g—x]
= I= I dx
g\/cos(g—x)+\/sm[5—x]
= I=

On adding equatlons (i and (ii), we get

d

J‘ cosx ++vsinx

'\/COS.X' ++/8in

6
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T
3
= 2 = Jl.dx
r
6
I
= a =[x}
e
55
= A=137%
ol = [Zn—n]
= "1 s
= a==X
6
T
I= ') Ans
OR
6x+7
Evaluate : | —————dx.
valuate:: | Jx-5)(x-4)
Solution : Let I = | ot
oumons RS
6x+7
T X -9x+20
Let 6x+7 = A% (x*-9x +20) + B
6x+7 = AQ2x-9) +B

Equating the coefficients of like terms from both
sides, we get

2A =6
= A=3
and BA+B =7
= 9x3+B =7
- B=7+27=34

3(2x-9) dx

I= I\/xz -9x+20

34

+—=
: . j\/x2—9x+20
Putting x¥2 —9x +20 =

= (2% - 9)dx = dt in first integral, we get
dx

1= [+ 34
' vt \(—%T+20—%

dx

B
2 4

dx

=3jt"1/2dt+34]

www.chsepdf.com

= 6«ﬁ+3410g

= 6Vx? —9x+20 +34log

26.

10
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2066}

[x-%]+\‘x2—9x+20

+C.
Ans.

Sketch the graph of y = | x + 3| and evaluate the

‘area under the curve y = | x+3 | above x-axis and

[6]

Solution : For drawing a sketch of the graph
of y = | x + 3|, we construct the following table
of values

x|-6|-5(3|-2(-1|0
y|3[2|0(1(2]3

betweenx=-6tox=0.

Plot these points, a rough sketch is shown in the
figure below.

Note thaty = [x + 3|
3 {—(x+3) for x<-3

for x>3

So graph consists of two half lines meeting at
x=-3.

x+3

0
Also J' | x+3|dx areaenclosed between graph of

s
y=|x+3|, the x-axis and the lines x =-6,x =0
. = area AAPC + area A COB
-3 0
= | (-x-3)dx+[ (x+3)dx
-6 -3
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il

2 3 r2 0
[% —Bx} + {% +3x}
-6 -3
[—2+9J—(—18+18)+0~(2~9]
2 2

= 2+2 =9 5q. units.
2 2
27. Find the distance of the point (-1, -5, -10),

from the point of intersection of the line

Il

Ans.

N AN A A A A

r =(i-J+2k)+A(B7+47+2k)and Plane
S5 AN A

r{i-J+k)=5. [6]
Solution : Equation of the line is

- AN A N i A
r =2i-71+2k+A(3Bi +4]+2k)

=

A A
S Q43R i+ (<L+4N)] + @2+ 2k
(@)

The equation of the given plane is

- AN A

r.(i—-]1+k) =5 .(1i)
Since the point of intersection of the line and plane
lies on the plane as well as on the line, from (i)
Any point on line is
=2+3A,-1+402+24)

It lies on the plane (ii)

@R+30) D)+ (-1+40) D+ +20)(1) =5
= +3A+1-4A+2+22) =5
=> 5+4A=5
= A=0

Substituting the value of A in (i), we get

A A A

7 =R+30)]i +-1+ 40)]7 +[2+20)]k
AN A
=2i-]1+2k

Thus, the point of intersection of the given line
and plane is (2, ~1, 2).

Now, the distance of the point (-1,-5, -10) from
the point (2, -1, 2)

= J(-1-2)2 + (-5 +1)? +(<10-2)2
= J9+16+144
= 169 =13.

11
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28. Given three identical boxes I, IT and TII each
containing two coins. In box 1, both coins are
gold coins, in box II, both are silver coins and in
box III, there is one gold and one silver coin. A
person chooses a box at random and takes out a
coin. If the coin is of gold, what is the probability
that the other coin in the box is also of gold ? [6]
Solution : Let E; be box I is chosen, E; be box II is
chosen and Ej3 be box ITI be chosen and A be the
coin drawn is of gold.

We have,
1
P(E;) = P(Es) = P(Es) = 5

P(A/E1) = Probability of drawing a
gold coin from box I

2

P(A/E) = Probability of drawing a

gold coin from box II
P(A/Ep) =0
P(A/Ez) = Probability of drawing a
gold coin from box I
1
P(A/Es) = =
(A/Es) = o

- Probability that the other coin in the box is of
gold = Probability that gold coin is drawn from
the box I '

=P(E,/A)
B P(E,)P(A/E,)
P(E; )P(A/E; +P(E; )P(A/E; )+P(E3)P(A /E3)
1
—x1
3 2
=~ Ans.
1x1+1x 0+1><1 3
3 3 2

29. A merchant plans to sell two types of personal

computer—a desktop model and a portable model
that will cost ¥ 25,000 and ¥ 40,000 respectively.
He estimates that the total monthly demand of
computers will not exceed 250 units. Determine
the number of units of each type of computers
which the merchant should stock to get maximum
profit if he does not want to invest more than
¥ 70 lakhs and his profit on the desktop model is
¥ 4,500 and on the portable model is ¥ 5,000.
Make an L.P.P. and solve it graphically. [6]
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Solution : Let the merchant stock x desktop :
computers and y portable computers. We
construct the following table :

Type |Number | Costper |Investment | Maximum
computer (profit)
Desktop x €25,000 |¥25,000x |¥4,500x
Portable ¥ 40,000 | 40,000y [¥5,000y

250 %70,00,000
~. The LPP is X it
Maximize Z =4,500x + 5,000y
Subject to constraints :

x+y <250

25,000 x + 40,000 y = 70,00,000 The feasible region is OBPCO which is shaded in
= 5x+8y < 1,400 the figure.
and x20 , y20 The vertices of feasible region are O(0, 0), B(250,0),

P(200, 50) and C(0, 175).

First we draw the lines AB and CD whose equations
P is the point of intersection of the lines.

are
x+y =250 (1) x+y = 250
A and 5x + 8y = 1400
B Solving these equation we get point P(200, 50).
* 0_| 50 ~ The value of objective function
y |20 ] 0O . Z = 4500 x +5000y
and 5%+ 8y = 1400 (i) ,At these vertices are as follows :
C D Corner points | Maximize Z = 4500x +5000y
T At O(0, 0) Z=0
d | AtB(250,0) | Z = 1125000
y AtP(200,50) | Z=1150000 (maximum)
AtC(0,175) | Z = 875000
Hence, the profit is maximum at ¥ 11,50,000 when
200 desktop computers and 50 portable computers
are stocked. Ans.
[ 1]
Mathematics 2011 (Outside Delhi) SET 11
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the (log x)?
remaining questions have been ‘asked in Solution:Let I = dex
previous set. 1
Puttinglogx=t=> —dx=dtf
SECTION — A x
2
2 - 1= [fdt
9. Evaluate: _[(l—og—f)—dx [l 2
x ) = ? +C

www.chsepdf.com 12 NO Login No OTP No advertisement
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3
= ___(log?’x) -+C Ans.

10. Write a unit vector in the direction of the vector

A
o =2i+7+2k. []

Solution : The given vector is
- AA A
a =2i+]+2k
12| = {2+ +(27
= Ja+1+4
V9=3
- - AN ;c\
FI

ik
373773

SECTION — B
19. Prove the following :

2tan™? (-12-) + tan 1 (;_)=m-1 (i’;} [4]

Solution : L.H.S.
=2tan™ [l] tan™! 1]
2 7
1
2=
- tan’ 2 > [+ a1
G
1-{ =]
2
1. _ - 2x-
[ 2tan™ x =tan 2}
—x
1 11
= tan E +tan 7
4
- tan?2itantl
3 7
4 1
4| 3%7
= tan AT
|© 37
31
= -1 A
tan | 37
\21
,
(31
= tan =R.H.S
17J

Hence Proved.

www.chsepdf.com 13
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20. Using properties of determinants, solve the
. following for x :

at+tx’ a-x a-—x A
a-x a+x a-x|=0 [4]
-x a-x a+x|

So utlon 'I'he determinant is

a+x a-x a-x

a-x a+x a-x| =0

a-x a-x a+x
Applying C; — €; + G2 + C3, we get

Ba-x a-x a-x
3a-x a+x a—x| =0
_ Ba-x a-x a+x
Taking (32 - x) common from C;

[

1 a-x a—x
(Ba-x)1 a+x a-x =0
1 a—x a+x
Applying R; — Ra - R1; R3 = R3 - Ry, we get

, 1 a-x a—x
(3a—x)|0 2x 0
0 © 2x
Expanding along C;, we get
(Br-x)[12x2x-0)] =0
= 4x*(3a-x) =0
= 42 =0=>x=0
Ja~x=0=>2x2=32

=0

Ans.

T

4
21. Evaluate: Ilog(l +tan x)dx. [4]

0

‘Solution :Let I

N

log (1+ tan x)dx

o [1;m[_-x)jdx

[using property _[f(x) dx=If(a—x) dx ]
0 0

[

i
|

514 |dx

r T
tan——-tanx
] 4
T
0 1+tanztanx

AN

l—mnx]dx

.3
= |log|1
1 og +1+tanx

NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2011 Maths Solved Paper

. [1+tanx.+,1-tandex
& 1+tanx

I
Ot [ 2

log( 2 )dx
l+tanx

log2 dx— | log (1+tanx)dx

]
Oty [H @ 2
© i | R

T

log?2 [x]4 -1

log2| X—-0
o8 [4 ]

= I= glogZ.‘ Ans.

It

= 21

22, Solve the following differential equation :
xdy — (y +2Ddx =0 [41
Solution : Given,

xdy —(y +2x0dx = 0

= xdy = (y+2x0dx
2
- dy _ yt2&x
dx X o
dy :
= I xy = ()
This is a linear differential equation of the form
dy
Py =
— Py Q
‘Here, P = —% andQ = 2%
Integrating factor,
IE. = ¢l
1
- ej(_;) = glogx

= elogx—:l:x"l :l

- The solution is given by
yxLF = J'(QxI.F‘)dx+C

J‘z:c ~dx+C

y
%’
@
1

SECTION - C

Download all Previous Year Papers and Sample Papers from www.cbsepdf.com

Solution : The given equations are

x+2y+z =7
x+3z =11
2x-3y =1

The given system of equations can be written in
matrix form

 AX =B ()
1 2 1 7
1 0 3ly ={11
2 -3 0flz 1
1 2 1 X 7
where, A=|1 0 3|, X=|¥|B=11
2 -3 0 z 1
1 2 1
Now, Al =1 0 3
2 30

=1(0+9)-2(0-6) + 1(-3-0)=21-3=18#0
s A exists4
CofactorsofA

Aj=0+9= 9A12 —0-6)=6, Ay =—(0+3)=-3
Aiz3=-3-0=-3, Ap=0-2=-2,
A23=—(“3—4)=7,A31=6—0=6,
Ap=—3-1)=-2, Az3=0-2=-2

9 -3 6
adjA = | 6 -2 -2
3 7 -2
Al = — adjA
[a] 294
9 3 6
- 11_8 6 2 -2
-3 -7 2
X =AB [ from (i)]
E3 ‘9 3 67
=51§ 6 -2 211
|z 3 7 2|1
(x| 36| [2
y =11_813
Lz 54| |3
= x=2,y=1z=3 Ans.

28. Using matrices, solve the following system [(5 29. Find the equation of the plane passmg thmugh

equations :
x+2y+z =7
x+3z =11
2¢-3y =1

www.chsepdf.com

the line of intersectlon of the planes 7 (t +J
+k) land 7 Qi+3j-k)+d= 0 and parallel
to x-axis. [61
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Solution : The given equation of planes are
5> A N A
r{i+j+k) =1
- A ACA
andr .2i+37-k)+4=0
The cartesian equation of the planes are
x+y+z—-1=0 ()
2x+3y-z+4 =0 (i)
Equation of plane passing through the intersection
of the plane (i) and (ii) is _
(x+y+z-1)+A(2x+3y-2+4)=0
(i}

= x+y+z-1+27x +3\y—Az+4A=0
= X+20x+y+ 30 +z-Az-1+4A=0
= (1+20x+1A+3)y+(1~A)z-1+4A=0

Mathematics 2011 (Outside Delhi)

Download all Previous Year Papers and Sample Papers from www.cbsepdf.com

. Dr’s of the normal to the plane are 1 + 2),
1+30,1-A

This plane is parallel to x—axis
1+20)1) + 1+30)0)+(1- JL)(O) 0

[ d.r'.s of x-axis are 1, 0, 0]

= 1+2A=0
N _ 1
T2

Putting the value of A in (iii), we get
(x+y+z—1)—%(?_x+3y—z+4)=0

= 2x+2y+22-2-2x-3y+z-4=0

= Y+3z-6=0

¥y-3z+6=0.
Ans.

SET III

Time allowed : 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in
previous sets.

SECTION — A

ta.n x

dx.

1. Evaluate: J 11

x

Solution:Let I = Ie 5
Putting tan™ x = ¢
Ax = g

I = J‘etdt=et+C

1
=@ X4,

=
1+22
Ans.

2. Write the angle between two vectors @ and 5
magnitudes with 3 and 2 respectively having

a.b = 6. 1
Solution : Given,

a7 - V6,al=+3, |b|=2

Angle between 7 and b is

- -
cos8 = a.b__ 6 xi—3—
T a5 \/5)(2 \/5
lal|l|b|
_ V1832
3x2 3x2

www.chsepdf.com 15
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1
= cos B = 7—5
0 = cos"l—\}—i=>9=§. Ans.
SECTION - B

11. Prove that: tan! G-]+ t;n”l (%)... tan™! (1]: g

Solution : L.H.S.

oG g}

tan™!

I

B

LAY
VoY T
\olS[\l

+

]

L
—
oo |
N

oty
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7 1 1
s - flog[2202
= tan™ :
171
o8 [ f@dx=[" fla- x)a'x]
65 0
- tanl| 22
& j [ ] (i)
= tan1 (1) = T_RHS. Adding (i) and (ii), we get
4
Hence Proved. oI = Ilog (_1"_ 1_"}411
A X X
12, Using properties of determinants, solve the
following for x : i
x+a x x jlogl dx
x x+a x [=0. (4] 2
x x x+a = Iodx=0
Solution : 0
. I=0 Ans.
X+a x x
x x+a x =0 14. Solve the following differential equation :
xdy + (y-x)dx =0 [4]
X x x+a
Iving C Cr 4 Cot C . Solution : We have,
Applying L1 —> G+ Lo+ Lo e ge xdy +(y-)dx =0
Ix+a x x dy 3
3x+a2 x+a x |=0 or xo ty-x7) = 0
3x+a x x+a or d_}/+1 =42

dx x
This is a linear differential equation of the form

Takiﬁg (3x + 4) common from Cy, we get

1 =x x
Bx+a)l x+a x |=0 dy+Py =Q,
1 x x+a dx 1
Applying Ry — Ry~ Ry;and Ry > Ro~Ry, weget  Here, P=—andQ=x'
1 x x LF. = el
Bx+a)|0 a 0|=¢ 1
00 a _ Ja%_Jegx
Expanding along Cy, we get - The solution is given by

(Bx+a) [1(AZ-0)] = 0

=  dBx+a) =0 yxLF. = [QLF.).dx+C

= 3x+a =0 yx = Ixz.x.dx+C
= ’ x = _E‘ Ans,
3 = yx = [2*dx+C
13. Evaluate: }lbg(-l-—l)dx. (4] N Y = f..,.c
0 x yr =7
1
1-x ) 3
Solution:Let I = Ilog(—}dx (1) — y = x_+£_ Ans
0 x 4 . x
www.cbhsepdf.com 16
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SECTION — C

23. Using matrices, solve the following system of
equations : [6]

X+2y-3z = -4
2x+3y+22 =2
3x-3y-4z =11
Solution : The given system of equations can be
written in matrix form as

AX =B (i)

1 2 73 x -4
2 3 2 =2
3 3 Az 11
1 2 -3 x] 4
whereA=|2 3 2| X=|y|andB=| 2
3 -3 4 Z| 11
1 2 -3
Now, Al =2 3 19
3 -3 4
=1(-12+6)-2(-8-6)
-3(-6-9)
=—6+28+45=6720
-~ A exists.

For adj A, cofactors are
A11=—12+6=—6, Au:—(—8—6)=14,
Aiz=(-6-9)=-15, Ayn=-(8-9)=17,

Ap=-4+9=5, Ap=—(-3-6)=9
Az1=4+9=13, Ap=—(2+6)=-8,
Am=3-4=-1
. [-6 14 -15T"
adf A=|17 5 9
13 8 -1 |
-6 17 13]
=|14 5 -8
-15 9 -1}
: 1
A7l =_"_adjA
[A]

www.cbhsepdf.com 17
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-6 17 13
=|14 5 -8
-15 9 -1
X =A"B [from ()]
x 1‘-6 17 13[4
= y| =% 14 5 -8| 2
z -15 9 -1f[1
1'201 3
= —|-134|=| -2
67_67 1
= x=3,y =2andz=1. Ans.

24. Find the equation of the plane passing through
the line of intersection of the planes 2x + y -z =3
and 5x -3y + 4z + 9 =0 and parallel to the line

x-1 y-3 z-5
2 4 5 °
Solution : Given planes are
2x+y-z-3 =0 (D)
5x-3y+4z+9 =0 .(ii)
Any plane passing through the line of intersection
of (i) and (ii) can be taken as

(6]

x+y-2-3 + MSx-3y+4z+9)=0
(2+5M)x + (1 =3A)y + (-1 + 4h)z — 3 + 9 = 0...(iii)

This plane is parallel to the line
x-1 _y-3 z-5
2 4 57
If 2@2+450M)+4(1-30)+5(-1+4A)=0
= 4+10A+4-12A-5+20A=0
= 18L+3=0
= =—l
6

Substituting this value of A in (iii), we get the
required plane as

(2——2—]x+(1+gjy + (—1—%)2—3—2—:0
= Z:):+2 —lgz~z =0
66 6 &

= 7x+%-10z-27=0,
Ans.
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Mathematics 2011 (Delhi) , SET 1

Time allowed : 3 hours Maximum marks : 100
— 2 5]
_ SECTION _A 5. Write A for A= [ 1 3]. 11
1. State the reason for the relation R in the set {1, 2, 3} :
given by R ={(1, 2), (2, 1)} not to be transitive. [1] Solution : We know that,
Solution : In the case of transitive relation P 1
: A —xadjA
If (3,b)and (b,c) € R " |A]
= @c) e R 3 5
Here, (1,2)and (2, 1) € Rbut(1,1) € R. adjA = [_1 2 ]
So, R is not transitive. Ans.
: 1 and [A] =6-5=1
2. Write the value of sin (g~ sin™ (—ED [11 ' , 1[3 -5 3 -5
i AT = IXL 2]=[—1 2]’
Solution : We have, sin g—— sin! [- %]] Ans.

6. Write the value of Isecx(secxﬂanx)dr. [1]

1]
13
|
|
mo
=
L
|
mo
5
onja.
S A
| I |

s Solution:Let I = J'SEC x(secx +tan x)dx:
_ sin _E—Sin"l {sm(—g)}:' = Iseczxa‘x+jsecx.tanxd.?c
3 6 —tanx+secx+C. Ans.
mTon . 3m_ .7
= —_——t— = _—= — .,
sm[3 6) sin--=sin_ 7 Wntethevalueofj P [1]
=1 Ans. Solution:Let I = j 2+ (4P
3. Fora?2 x 2 matrix, A = [a;], whose elements are 1 x
. i = —tan™l= 7 C. Ans.
givenby ay = L write the value of app.  [11 - 4

. . .. ' A A A
Solution : The order of the given matrixis2 x2. g  por what value of * # the vectors 27 — 3 + 4k

Sol ; A A A
[au au] and a 7 + 6 j — 8 k are collinear ? 1]
A= ion :
an fp . Solution : Let,
. : : -> A A A - A A A
w = b  =2i{-3j +4k and b =ai+6]-8k
(N For collinear vectors
Puti=landj=2 ? =7L?z’,here?\.,=—2
a12 = — Ans. A A A A A A
2 ai+6j -8k =M2i -3] +4k)
. L |5—x x+1 On comparing, we get
4. For what value of x, the matrix | 4 = —3A
is singular? . = }. =2
. [1] Also a =2\
Solution : Matrix A is singular if |A| =0 = a=-4 Ans,
a 9. Write the direction cosines of the vector
5-x x+1 A A
= 2 4 |" 27 + J-5k. i1
= 45-1)-2(x+ i) -0 Solution : Direction cosines of the vector
- A A A
=  0-4x-2x-2=0 ~2i+] -5k are
= x=3 Ans.
www.cbsepdf.com 18 NO Login No OTP No advertisement
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-2 1
JE 2+ (52 22 + 12+ (57
-5

V2R +12 4 (-5)

2 1 -5

e, —m,—,—. Ans,
3030 v/30

10. Writetheinterceptcutoff by the plane2x+y—z=5
on x-axis. [11
Solution : Given equation of plane is

2x+y-z =5 )
Intercept on x-axis i.e., y=0,z=0

2x+0-0 =5 [from (i)}

5
= —, Ans.

=3

SECTION - B

I1. Consider the binary operation * on the set

{1, 2, 3, 4, 5} defined by a * b = min. {a, b}. Write
the operation table of the operation *.** [4]
Prove the following :

cot-1 Vitsinx+vl-sinx | _ % xe(ﬂ E)
V1+sinx —1-sinx ’ ’

Solution : L.H.S.
_ cot~1[\/1+smx+\/1—smx} xe [O'EJ

V1+sinx —l-sinx

(J1+sinx +x/1'~sinx)(«/1+sinx +J1—sinx)
(x/1+sinx—\/1—-sinx)(\/1+sinx +J1—sinx)

n

ot 1+sinx+1-sin x+2./(1+sin x)(1-sin x)
(1+sinx)~-(1-sinx)

cot™

]

2+2y1-sin’x
l1+sinx-1+sinx

ot EZ(l +cosx))

2sinx

-1

cot

n

2cos’ x/2
2sinx/2.cosx/2

[‘.‘1+cosx=2goszx/2:|

- cot-1[ 8 x/2
T sinx/2

*“*Answer is not given due to the change in present syllabus

www.cbsepdf.com 19

Download all Previous Year Papers and Sample Papers from www.cbsepdf.com

= cot™ (cot x/2) =x/2 =R.H.S.
Hence Proved.
OR
Find the value of tan™! (i)— tan! (ﬂ}
Yy x+y
Solution ;: Given,

tan| % |—tan[ =¥
Y xX+y
x_[x-y
y \xt+y
1+% 228
y\x+y

[ tanx—tan y = tan‘l(x yJJ
1+xy

= ta.n‘l

= _(x2+xy~xy+y2)/(x+y)y}
| (xy+y* +x* —xy)/ (x+y)y
[.2,.2
X"ty _ -1
= fan —2-—}—tan 1))
22 +y”
= tan'1 ta.nlt-)=£. .
( ry e Ans
13. Using properties of determinants, prove that
- ab ac
ba -b° bc| = 4a’b A [4]
ca ¢b -*
Solution : L.H.S.

—a* ab ac
- bc

ca cb -c*

= | ba

Taking 4, b, c common from Rj, R; and Rj

respectively.

-2 b ¢
A=abcla -b ¢
a b —
Taking 4, b, ¢ common from C;, C; and Cs
respectively.
-1 1 1
A=pgp%2l1 1 1
) o1 1 A1
Applying C -G + Cy
0 1 1
= g%t -1 1
2 1
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Expanding along Cy, we get
L@ (2% 2) = 47 = RHS.
Hence Proved.
14. Find the value of ‘a’ for which the function f

defined as asin > (x+1),x<0

fo) = tan x—sinx

r
x3

x>0

is continuous at x = 0. [4]

Solution : L.H.L

]

lim {asinE(x+1)}
x-0" 2

= gsin > =ax1l=a
tanx—sinx
RHL = hm[ )
x>0t x3
Him sinx(1-cosx)
= oot x°.cosx
.2 X
= Sihx' im Zein E. 1
20t X xo0t x2 x0T COSX
[ cosx =1-2sin? _x_]
2
2
. smi
=limsmx.llim' -—2 . 1
o0t X 2p500 X x—0t COSX
2
- 1iga1-t
2 2
Since, f(x) is continuous
LH.L = RH.L.
1
a= 5‘ Ans.
: x*+1
15. Differentiate x**** + 3 w.rt X, [4]
x“ -1
2
Solution : Given, x*“®¥ + x2+1
* T x©—
Let Yy =uU+0
dy  du dv .
= = et .ee
= | dx dx ®
Here, U= -"erdsz
www.cbhsepdf.com 20
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Taking log of both sides, we get
logu = xcosxlogx -
Differentiating w.r.t. x, we get
1du

_ L3 d
” dx-xcosxdx(logx)+logx Ex—(xcosx)

= % =1y [xcosxx %+logx[x(—sinx)+cosx‘x1]]

=x""*[ cos x—xlog xsinx +logx cos x]
(i)

x2+1

|

and v =
Differentiating w.r.t. x, we get

4 _ (xz—l)%(x2+1)~(x2+1)%(x2—1)
dx (x® —1)?

_ (FP-D)x2x—(x? +1)x2x
B (*-1)

_ 2x(x? -1-x% -1)
. (xZ __1)2
d _ -4x
ax (-1
From (i), (ii) and (iii),

dy
dx

=

(i)

= x*“®%[cos x —xlog x sinx

+ lo xcosxj— _Ax
® o)

OR
2

s
If x = (6 ~ 5in0), § = a(1 + cosb) find @y—

Solution : Given,
x = a(0—sin 6)
Differentiating w.r.t. 8, we get
dx :
» = a(? — cos0) ()
and y = a(1 + cos0)
Differentiating w.r. t. 0, we get
ay
do
dy dy/d8 _ a(—sin6)

dr  dx/d® a{l-cos®)

a(-sin 6) we(ii)
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Solution : When the tangent is parallel to x—axis

—2sin 9 cos ﬁ
= 2 &y =0
2511’12 3] dx
2 We have
4y _ _cot2 Py -2w-3 =0 =~
dx 2 Differentiating w.r. t. x, we get

Differentiating w.r. t. x, we get 2x+2y Zx_y 9.0 =0

iy 1 20 do

—2 == = d
a2 29 T = 2wl =2-2
B 1 1 p
zsinzﬁ'a(l—cos 0) = ZyEy =2(1-x)
' d
1 1 = yx0 =(01-x) [Ez": }
2sin? =~ 2as1n2 0 - x =1
1 2 0 Putting, x =11in equation (i), we gety = £ 2
= —cosec® = Ans. ~. The required points are (1, 2) and (1,-2).
44 2 Ans.
16. Sand is pouring froma pipe at the rate of 12 cms.
The falling sand forms a cone on the groundin 17, Evaluate : I—-ﬂdx [4]
such a way that the height of the cone is always Va©+4x+10
one-sixth of the radius of the base. How fast is Solution: Let, T = 5x+3 dx
the height of the sand cone increasing when the Hhon el L= Ja? +4x+10
heightis4cm? [4] d
Solution : Let 7 be the radius, / be the height and Let 43 = A?d;(xz +4x+10)+B
V be the volume of the sand cone. = 5x+3 = AQx +4) +B
. @ =12c:ms/sandh=lr = 5x+3 =2Ax+(4.A+B)
dt 6 Comparing the coefficient of x and constant on
h =4cm both sides, we get
Volume of sand cone 2A = 5» A= 5
V= Lm2n :ﬂﬁi( n(6h)? 1 and 4A+B =3
3 dt dt 5
= 4XE+B =3
= -@ = ii—(lnx%xha) = B=-7
dt di\ 3
I = EJ' 2x+4 dx
a3 2vaex® 2! v ax+10
dt 3 dt 1 .
i I ——x -0
= 12 = 7(4)? x 36 x = Vxt +4x+10
Putting x* + 4x + 10 = £ in first term,
['.'-dl=12cm3/s,h=4m] = (2_x+4)dx=dt
a =2 la-7[-—1
i 1 27t Jit+ax+10
= —_— = _Cm/s- Ans. 1
di - 48n = —x 2t -7
OR Ve 27 + (8
Find the points on the curve x* + > - 2x -3 =0
-at which the tangents are parallel to x-axis. = 5yx® +4x+10
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18.

.and putting

7log|(x+2)+(x+22 +(8) [+ C

= SyJal+4x+10-

-7log|(x+2)+\/x2 +4x+10‘+C.
Ans.

OR

2x
Evaluate : | ———————1dx
At J‘\/(xz"+1)(xz+3)

Solution : Let, I

B J.\/(xz +1)(x% +3) “
Putting 2% = t
= 2xdx =dt

1
= |——dt
I= -‘l(1+t)(3+t)
1 A B
Let (1+5@+8) 1+t 3+t

1=AG+)+B1+4f)

Putting {=-3

=

1 1/2 1/2
(1+8)(3+8) 1+t 3+t

1+t

= %logll+ti—%log|3+t|+c

3+t

%log]1+x |———log13+x j+C

1+x?

5 +C,

Ans.

==1

|13+x

Solve the following differential equation :
Ftany dx + (1- ¢ sec’y.dy =0 (4]

Solution : Given, & tan y dx + (1 - € sec’y.dy =0

= Ftanydx = —(1-¢)secy.dy
x E
= € dy = _mdy
1-¢* tan y

www.chsepdf.com
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Integrating both sides, we get
X 2
I € dr = — J' sec y dy
1-¢é* tany

Putting 1-¢* =t = &f.dx =—dt

and tany =z = sec’y.dy=dz
dt dz
= _I t I z
= log [t] =log [z] +C
log|1-¢*| = log|tany| +C. Ans.
‘Solve the following differential equation :
cos? x‘—iy-+y = tan x. [4]
dx ’
Solution : Given,
d
2,4y
xX—=+Y% = tan
cos”x—"+y x
Dividing by cos?x on both sides, we get
dy Y tan x
dx cos’x  cos’x
. tsec?xy = tanxsec’x (i)

dx
This is a linear differential equation of the form
%+Py =0Q

where P = sec’x and Q = tan x sec’x

LF. =[P o fo= _
-~ Solution is given by
yx1E = jI.F.xQ.dx
yenE = Jemxxtanxseczxdx
Putting tan x = ¢
= sec? x.dx = dt
= yxe®¥ = j'e’xt.dt
- tje*dt—j[ @) e dt:l
= ye T =txe -+ C
= y ™% = tan x PRF_ X, C
= Y™ = ™M ¥ [tanx—1]+C
¥ = (tanx 1) + Ce ™%,
Ans.
Find a unit vector perpendicular to each of the

A A A
vectomzﬁ; and z—f;,where 2 =3i+27+2k
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5 A A A
and b=i+2J-2k. [4]
Solution : Given,
i A A A
8 —3i+2]+2k
> A " A
and b =i+2] -2k
T P S, S
a+b =3i+2)+2k+i+2]-2k
A A A
=4i+4]+0k
5 A A A A A A
and 2 —-b =3i+2]1+2k-i-271+2k
A " A
=2i+0]+4k
Now, '
l.\ A A
- =2 2 -5 L] k
(a+b)x(a~b) =14 4 ¢
2 0 4

A

161-16] +(-8)k

Il

—167-16] -8k
a2+ B)x(a-B) = 16) +(-16) +(-8)
= 256+ 256+ 64

= 576 =24
.. Required perpendicular unit vector

(2+B)x(a~b)

(;)+ ;)x(;—Z)

A A A
_ 16i-16j-8k
. - 24
A 2/.\ I} A
65 165 8k _ 25 24 1p

24 247 24 3 3° 3
21. Find the angle between the following pair of

lines :
~x+2 _y-1 z+3
2 7 -3
x+2 2y-8 =z-5
and 1 & a
and check whether the lines are parallel or
perpendicular, (4]

-x+2 y-1 _z43

2 7 -3
x+2 2y—8 z-5

and 1T a4

Writing equation in standard form

Solution : Given lines are

www.chsepdf.com 23
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—x+2 y—1_2+3

-2 7 -3
x+2 y—2 z-5 .
and o 5~ a ono(i)
— ~ n ”
Here, b = 2i+7]-3k
A A A
b, = —i+2j+4k
Angle between lines is
- -
b1.b2
cos0 = —5———
| b1} bz|
A A A A A
B by = Q7+7]-3k)-7+2]+4k)
=-2+14-12=0
-
[b1] = V2+49+9 =62
=
[b2] = V1+4+16 =421
0= — —=0
COSs = J6—2‘\/ﬁ
= cosO = cos—TE
2
0 ="
5
For perpendicularity,

m=2,b=70c=-3
ga=-1,bp = 2, cn=4
We know that
M xa + hyxb+crxo
2x(~1)+7x2-3x4
= -14+14=0
Hence, the lines are perpendicular. Ans,

Probabilities of solving a specific problem

independentlybyAand Bare% and % respectively.
If both try to solve the problem independently,

find the probability that (i) the problem is solved
(ii) exactly one of them solves the problem. [4]

Solution : Given,

=1

PA) = 5

=1

and P(B) = 3
P(A) = 1-P(A)
=111
2 2
P(B) = 1-P(B)
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1.2 ' Agy = (15+60)=75, Agz=(-12-12)=-24,
B 3 3 Az ={10-40)=30. ., .. .
(i) P (the problem is solved) ' 75 110 72 F
= P(atleast one of them will solve) adjA = {150 -100 O
= MAUB) 75 30 24
= 1-P(ANB) (75 150 75 ]
o 72 0 -24|
= 1-P(A)P(B) ‘1 )
' Al = —xadjA
_1.1.2.2 jA] % 2 i
23 3 75 150
(i) P (exactly one of them solved) = Al = 1 110 -100 30
_ — 1200
= P(A)P(B)+ P(A)P(B) |72 0 -24
1.2 1.1 1(2 1) 1.1 =A"B
=—X—t=—X—=—| =4+ |=Zxl==— - -
2 3 23 23 3 2 2 1/x 75 150 75
Ans. 1
= 1/y| = ppp|110 -100 30 |11
1/z 72 0 24|22
SECTION - C i )
. . . 60071 [1/2
23. Using matrix method, solve the following system 1
of equations : = 1200 400|=\1/3
2310 4 65 [240] [1/3
—+—+— =4, ——-—+—=1, 1_1 =2
X y z x y z T 2 %%
£+2—-—29~ =2x,y,2%0. (6] 1 1
X vy z = =>y:3
Solution : The given system of equations are y 3
Z+§+1_0 = 4, ﬂ__6_+§=1, and l:% =z=>5. Ans.
xr Yy z X y z z OR
6 9 20
—+Z-= =2 Using elementary transformations, find the
*y oz 1 3 -2
Given equations can be written as AX =B .
. inverse of the matrix [-3 0 -1
2 3 1041/x 4 2 1 0
4 6 5 | /yl=|1| Solution : Given
6 9 -20] 1/z 2 [1 3 —2
2 3 10 [1/x 4 A=|-30 -1
whereA=|4 -6 5 |, X=|1/y|andB=|1 (2 1 0
6 9 20 1/ 2 2 We have A =1A
|A| = [2+(120 - 45) - 3(-80 —30) + 10(36 + 36)] 1 3 -2 [100
= [150 + 330 + 720] = 1200 # 0 =30 -1 =10 1 0}A
o A7 exists., 2 10] [001
Cofactors of A, Applying Rz — Rz + 3R; and Rz — R3 ~ 2Ry, we
An = (120-45)=75, A;a=(36+36)=72, get
A = —(-80—30) = 110, 1 3 -2 100
Agy = ~(-60-90) =150, Agz=—(18—18) =0, 0.9 -7 =12 104
0 -5 4 -2 01

A = (—40 - 60) =— 100,
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R
Applying Ry — -2, weget

24,

www.chsepdf.com

9
1 3 -2] (1 0 0
7 1 1
01 -—=] =% <= D0|A
9 3 9
0 5 4] -2 0 1
Applying Rz — R3 + 5R2, we get
13 2] [1 00
7 1.1 4]a
1 Ly
-0 0 '§— | 3 9
Applying Rz — 9 Rz, we get
13 2] [1 00
lo1-Zf |1 Lofa
9 3 9
0 0 1| -3 5 9
Applying R; — Ry - 3Ry, we get
- 1 ; .
10 = =
3 0 3
01 7 =1 1 olA
? 3 9
00 1] |3 5 9

ApplyingRl—)Rl—l R';,Rz—)R2+ z R3,we
get 3 ?

100 [1 —2 -3]
010{=|-2 4 7]|A
001 3 5 9
[1 2 -3]
Al=|2 4 7 Ans.
-3 5 9]

Show that of all the rectangles inscribed in a
given fixed circle, the square has the maximum
area. (6]
Solution : Let length of rectangle be x and breadth
of rectangle be y.

-
A iy

Now, area of rectangle
A=Ixb=xy (i)

25
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Let  be radius of circle
In A ABC,
AC? = AB? + BC?
@) = £ +y
= -2 =y ..(ii)
A =2xy
= A2 =2 ...(ii)
From (ii) and (iii},
A? = 24P -2
= 4752 —x*

Let A2 = f(x), f(x) = 4’22 —x*
Differentiating w.r. t. x, we get

fi(x) = 8rx—4x° (V)
For maximum or minimum,
fxy=0
= 0 = 8x—4x°
= 4 = 8r%x
= =272
= x = 2r

Again differentiating equation (iv) w.r. t. x, we

get
f(x) = 87 -12x2

£r(x),_ 5, =8r* ~12x12r?
= 82 - 2477
—-16r* <0.

-~ fix) or A is maximum at x = J2r

1l

. x . L
Putting r = — in equation (ii), we get
B N q B

4-x2i~x2=y2

o a2ayg
2=y

= I=y

.. Rectangle having maximum area is a square.
: Hence Proved.

. Using integration find the area of the triangular

region whose sides have equations

y=2r+1Ly=3x+landx=4. [6]
Solution : Given equations are
y=2x+1 (i)
y=3x+1 (i)
Table for line (i)

x|{0|1]2]|4
y |13 (5|9
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26.

Table for line (ii),
x| 01124
y | 1|47 13
¥
'n4i T
13 CA3)
o
8!
I6I’
it
A
=3
22
EEEA(C _-1!91 H
& RS
Area of triangular region ABC
= Area of the region OACDO - Area of the region
OABDO
T .
= jo [y line (ii)—y line @)]dx
[ 1Gr+1)-@r+Dlax
4 4
= [ Bx+1-20-1)= J, xax
274 2
12| =| B0 |_g sq. units. Ans.
2 2
0
/2
Evalunate : j 2sin xcos xtan™* (sin x)dx. [6]
0 n/2
Solation : Let, I = J' 2sinxcosx tan "} (sin x)dx
0
Putting sin x = ¢
= cosxdx=dt
Ifx=0,t=0
dx=Zt=1
an ) ’ )
I=2ftxtan"'tt
0

www.cbhsepdf.com
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1 -
2
=2{t—xtan'1ti| —2]' 12x%dt
o pl+t
14,2
=2xlxtan”1(1)—j,1+t zl.dt
2 o 1+t

1 2
T 1+t 1
=1x—— - At
4 -[[(1”2 1+t2J

=%—[t—tan—1 t]:

n 4 27 1

=X 1+@n?())=2-1= =1}

e (=7 [u:l
OR

2 .
2 XSINXCosx

Evaluate: | ————5—
ua "[ sin? x+cos* x

/2

Sotution Let, = [ e ootz
0

/ (1: x)sin(n .1:)::0s(It x)
/2| A - ;-
1= [ A2 2 2 i
0 sin4(£—x)+cos4(£—x)
2 2

[--Tf(x)duif(a—x)dx]
¢] 0

xsinxcosx .
dx ()

/2 [g—x)cosx.sinx

1= dx. ...(ii)
5 cos®x+sintx
On adding (i) and (ii), we get
nf2 xsinxcosx-l-(g—x]cosx.sinx
2A= I 4 r dx
0 sin® x+cos” x

T .
n/2 —SINXCOSX

= 2= dx

o sin® x+cos® x

_E'l“]:z 2sin xcosx
22 7 (sin®x)* +(1-sin® x)?

Putting sin’ x = ¢
= 2s8inxcos xdx =dt
whenx=0thent=0
when x=Z thent=sin? Z=(1)> =1
2 2
. -
45 +(1-t)?
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= 21 - E}—— at
47 2 4 1+42 -2

0
ol nj-' dt
= il - S
4527 -2t +1

1

= 21 =2 ——udt
402[t2~t+1]
2
1
T dt
- 21=§I 1% 1 1
G
2
ZI“n_l[ dt
- T
G
2) 4
21_11:]- dt
= -q 2
*o(3)+(3)
2 2
gl 1
m Ll a2
= 2 =512 1
2 /1y
(172 _1(—1/2
L | _ant 22
= 2 4[ (1/2) 1/2
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- A A A
= rJ1+20)i+(2+4) j+(B=A)k]=4-5A
This is perpendicular to plane
7.(5i+3]-6k)+8=0
=  (1+2A)x5+2+A)x3+(3-A)(=6) =0

= 5+10A+6+3L-18+6A =0
= A, = Z—
7 19
Put & =1—9- in equation (i), we get
The required equation of the plane is
—>
¥. §?+£I}+@'£ = -4—1
19 19° 19 19
- A A A
= r.(33i+45j+50k) = 41. Ans.

. A factory makes tennis rackets and cricket bats.

A tennis racket takes 1.5 hours of machine time
and 3 hours of craftsman’s time in its making
while a cricket bat takes 3 hours of machine
time and 1 hour of craftsman’s time. In a day,
the factory has the availability of not more
than 42 hours of machine time and 24 hours of
craftsman’s time. If the profit on aracketand on a
bat is ¥ 20 and T 10 respectively, find the number
of tennis rackets and circket bats that the factory
must manufacture to earn the maximum profit.
Make it as an L.P.P, and solve graphically. [6]

Solution : Let x be the number of tennis rackets

= = g{g:l and y that of cricket bats produced in one day in
the factory.
©
= = Machine | Craftsman | Maximize
8 Ttem Number | pours | hours | (Profi
=%
=— AIIS. Tennis
16 Racket L 15 3 %20
27. lhd&eequationoftheplanewlﬁchcontains&eline g:‘:ket y 3 1 T10
- A A A
(Emtfrsrct,l\onofﬂlepl:nesr.(1+2]+3k)—4=0, Total 0 2%
24+ 74— =0 and which is perpendicular
;g”{ k1520 anwnicr s perp q  MeximizeZ =205+ 10y
€ plane » -(5 T+ 3]—6k)+8 =0, Subject to constraints :
Solution : The given equations are 1.5x +3y < 42
- A A A
r.(i+2j+3k)-4=0 3x+y <24
- A A A x20,y=0
r.(2i+j-k)+5 =0 . ) .
The equation of plane containing them is First we draw the lines ABand CD whose equations
-3 A I} A -> A A A . are
r[i+2j+3k]-4+M(r.2i+j—k)+5)=0 -..() 15x+3y = 42 ..(i)

www.cbhsepdf.com 27 NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2011 Maths Solved Paper

A B
x 0 28
y 14 0
and 3x+y =24 (i)
C D
x 0 8
y 24 0
| 29
(0424
L ‘,.‘A ;; - -2}
4H
7 ﬁﬁi?;s;(, : -_f%gé
’I‘i J).I__-.JI 5 HEY ‘1-’ 1 J; H2, " o
00 ] <
Y 5 i ?
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Corner Points Z=20x+10y

0,0 0

D (8,0) 20x8+0=160

P4, 12) 20x4+10x12
=200 (maximum)

A(0,14) 0+10x14 =140

For maximum profit ¥ 200, 4 tennis rackets and
12 cricket bats should be produced. Ans.

. Suppose 5% of men and 0.25% of women have

grey hair. A grey haired person is selected at
random. What is the probability of this person
being male ? Assume that there are equal
number of males and females. [6]
Solution : Let E; and E; be the number of men
and women respectively.

- Probability of men and women

P(E;) = P('Ez):% or 05
Let A be event of selecting a grey person.
P(A/E;) = 5% =0.05
P(A/Ep) = 025% =0.0025
. Probability of person being male (By Bayes’
Theorem)

the figure. ‘ P(E1/A) = ’ :
The vertices of the feasible region are O(0, 0), P(E;)xP(A/Ey +P(E;)xP(A/E,)
D(S, 0), P (4, 12) and A(O, 14). 0.5%0.05
P is the point of intersection of the lines =
15¢+3y = 2and 3x+y=24 0.5%0.05+0,5x0.0025
Solving these equations, we get point P(4, 12). 5 0.025
The value of objective function Z = 20x + 10y at "~ 0.025 +0.00125
these vertices are as follows : }
0025 Ans
0.02625 )
T
Mathematics 2011 (Delhi) SET 11
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the o _
remaining questions have been asked in X€E [—E,E , which is the principal value branch
previous set. -
of tan” x.
SECTION - A Here, 3n e [ E]
3 4 [ 272
9. Write the value of tan™ [ Tn] [1] 3

Solution : We know that tan™! (tan x) = x if

www.chsepdf.com 28

Now, tan™ [mn T] can be written as
tan=| tan>F | = tan™ tan(ﬂ:— EJ]
4 4
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10.

15.

16.
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o’ TR
where —e| —-—,=
4 [ 2 2]

o) (32

Ans,
sec x
Write the value of dx. [1]
COSECZ X
. .t sec’x sin’ x
Solution : Given J' 5 dx =_[ 3 dx
cosec™x COS™ X

=jtan2xdx=j(sec2x41)dx
(wsec? x —tan®x = 1)

=Iseczxdx—j1.dx=tanx—x+c. Ans,

SECTION — B

Form the differential equation of the family of
parabolas having vertex at the origin and axis
along positive y-axis. (41

Solution : The equation of the family of parabolas
having vertex at the origin and axis along positive
y-axis.

2 = day. ()
Differentiating w.r. t. x, we get
dy
= 4a-=
2 dx
= 2x.% = 4a ..(ii)
Putting the value of 42 in equation (i), we get
2 dx dy
= 22— Hy)=>x—L=2y. Ans,
( ay W)=z =2y
Find a vector of magnitude 5 units and parallel
- A A A
to the resultant of the vectors 4 =2i+3 j—k and
b=i-2j+k. [4]
Solution:Wehave:; =2 ?+ 3 }\_;2 and f; =i{-2 ?+£
Let ? be the resultant of z and ?,then
- = -
c = g+ b
= (2?+3?~1,E)+(?—2?+12)
29

19.
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3’1'\+}+0£
- .
le| = ¥32+124+0=0+1=410

5
Now, unit vector in the direction of ¢ is

i

1l

- A A
“_i_3i+j
T

[c] -

Hence, the vector of magnitude 5 units and

parallel to the resultant of vector 7 and B is

A (3i+))
5=t 5 —=" Ans,
V10
If the function f{x) given by
3ax+b, ifx>1
flxy=9 11, ifx=1 is continuous at

S5ax-2b, ifx<1
x =1, find the values of a and b. (4]

Solution : Since fis continuous at x = 1, therefore,

lim f(x) = lim f(x)=f(1) ()
x—1 x—1
LHL. = lim (5ax—2b)=5a—-2b
x—1"
RHL. = lim (3ax+b)=(3a+b)
1
54-2b =3a+b=11 [Using ()]
3a+b =11 ..(ii)
and = 52-2b =11 ...(iii)

Muitiplying (ii) by 2 and adding it to (iii), we get
2Ba+b)+5a-2b = (2x11) +11
= 6a+2b+53-2b=22+11

= 11a = 33

= a=23

Substituting a = 3 in (ii), we get
3x3+b=11

= b=11-9=2

Thus, 4 = 3 and b = 2 will make f{x) continuous at
x=1. Ans.

. Using properties of determinants, prove the

following :
x ¥ z
¥y 2 =xyz(x-y)y-2)(z-x)

3y323

[4]

X
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Xy z

Solution: LHS. = 2> y* 22

I3 y3 23

Taking common ¥, y, z from C;, C2 and C3, we get

1 1 1
=xyz\x Y oz
12 y?. ZZ

Applying C; — C1 - C; G — G2~ G5, we get

0 0 1
A=xyz| x-y ¥y—z z
2o Pzt P
Expanding along C3, we get
xX-y Y-z
=XYz xz _...yz y2_22
Taking (x—y) common from C; and y -z common
fromCz
1 1
= y-D|

=xyz(x-y) (y-2) Y +z-x-y)
=xyz (x—3) (y—2) z—x) =RHS.
Hence Proved.

SECTION — C

Bag I contains 3 red and 4 black balls and Bag
II contains 5 red and 6 black balls. One ball is
drawn at random from one of the bags and is
found to be red. Find the probability that it was
drawn from Bag IL [6]

Solution :

BagI Bag II
R B R B
3 4 5 6

Let E; be the event that Blag 1is chosen and E; be
the event that Bag II is chosen.
Let A be the event that the chosen ball is red

1
P(Ey) = i P(E;)
~. Probability of red ball from Bag I,

and probability of red ball from Bag I,

5 5
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By Bayes’ theorem,
P(E,).P(A/E,)
P(Ey/A) =
(E2/A) P(E,).P(A/E, +P(E,) P(A/E,)
1 5 5
._x._ JR—
2711 11
1315 3 5
XX — =t —
277 2711 7 11
5 5
= ﬁ _IL=SXW *—‘ﬁ Ans
33+35 68 68x11 68
77 77

29, Show that of all the rectangles with a given
perimeter, the square has the largest area. [6]

Solution : Let x and y be the length and breadth
of the rectangle whose perimeter is given 44 (say)

Area, A = xy (i)
2x + 2y = 4a (Given)
= y=2a-x (1)
Putting y in (i), we get
A = x(2a-x)
A = 2ax - x ...({iid)
Differentiating w.r. t. x, we get
%\— =2q-2x -(iv)
For maxima or minima,
A
29-2x =10
= 2x =29
= =g

Again differentiating w.r. t. ¥, we get

2
[E’_‘;‘] =—2<0
dx at x=a

o Area A ismaximum at x =2

Yy =28—a

y=4a

Hence, It is proved that all the rectangles with a

given perimeter, the square has the largest area.
. Hence Proved.

=
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Mathematics 2011 (Delhi) SET II1

Time allowed : 3 hours Maximum marks : 100
. | Note : Except for the following questions, all the Solution : Taking L.H.S.
; remaining questions have been asked in 14 2x  Ox
previous sets.
Let A=|2x x+4 2x
SECTION — A 2x 2x x+4
7 Applying R; — Ry + Rz + R3, we get
. P | T R
1. Write the value of cos’ (cos—é—] [11 5x+4 5x+4 5x+4
A= 2
Solution : We know that cos™ (cos x) = x if 20 x+d *
2x 2x x+4

x € [0, nr], which is the principal value branch of
cosx. 1 1 1

Gx+4)2x x+4 2x
2x 2x x+4

Il

Here, 76—“ ¢ [0,x].

Now, cos™ [cos 7_6’7_] can be wntten as: Applying C; - C, - Cy, C3 = C3 - Cy, we get
1 o 0
1 7w B 5 7 A= (5x+4)2x —-x+4 0
COs COS'E- . = COS COos TE'—? oIy 0 —x+4
[+ cos (211 — %) = cos x] Taking {4 — x) common from C; and C3, we get
1 00
= cos™! {cos@], = (5x+4)@d-2)4-DP2x 1 0
6 .
5 2x 0 1
where v el0, ] Expanding along C3, we get
7 5t) 5 -5 210
<. cos ™ (cos ?n) = cos™ (cos?nj = ?n' Ans, A= (Bx+4)(4-1) 2¢ 1

Cmas = (5x+4) (4-x)*=RHS.
2, Write the value of fﬂm—xdx [11 Hence Proved.

2
cos ¥ 12. Find the value of 4 and b such that the following
, function f{x) is a continuous function :
Solution : 2-3sinx dx
ouhon.LetI:Im . 5, xr<?2
2 Jsin x f(x)=qax+b, 2<x<10 i4]
= I( 2 ———Z—'de 21, x210
cos“x cos”x
Solution : If f is a continuous function, f is
= stecz xdx-BItanxsecxdx continuous at all real numbers.
In particular, f{x) is continuous at x =2 and x =10,
=2tanx-3secx+C. Ans, Since f is continuous at x = 2, we obtain
im f(x) = Hm f(x)=f(2)
SECTION — B ¥2 2
= Hm (5) = lim (ax+b)=5
11. Using properties of determinants, prove the 2 2"
following : = 5=24+b=5
x+4 2% 2 = 2+b =5 ..(d)
2x x+4 2x [=(5x+4)(4-x). [4] Since f is continuous at x = 10, we obtain
im f(x) = lm f(x)=f(10)
2x 2x x+4 110™ f 110" f f
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i = lim (21)=21 N e s e
= lm (ex+b) = Tl (21 C =6@P+21(1)-10(1) 3501 7.4 = 2.5]
o 102+b = 21 i) =24421-10-35=0. Ans,
0On S}Jbtracting equation (i) from equation (ii}, we SECTION — C
8a =16 23. A man is known to speak truth 3 out of 4 times.
= a="2 He throws a die and reports that it is a six. Find
By putﬁng a= 2 in equaﬁon (j_)’ we Obtain ﬂle Pl:obability that it is actu.a.lly a Six. [6]
Solution : Let E be the event that the man reports
2x2+b =5 that six occurs in the throwing of a die and let S;
= 4+b =5 be the event that six eccurs and S; be the event
= b=1 that six does not occur,
Ther'efore, tl;sI\lral.ues of az anddblfor whic‘h f(lx) isa P(S1) = Probability that six occurs = %
continuous function are 2 and 1 respectively. P(S) = Probability that six does not occur
Ans, _ 5
13. Solve the following differential equation : 6
(L+y? (1+logx) dx +xdy =0 (4] P(E/S1) = Probability that the man reports
. . , that six occurs when six has actually
Solution : Given (1 + ¥?) (1 +log x) dx + xdy = 0 occurred on the die
= (1+ ) (1 +log x) dx = —xdy = Probability that the man speaks the
1(1+1o x)dx -1 fruth
= X 24 = (1 N yz) Y _ g ‘
Integrating on both sides, we get 4
1 1 ) P(E/S2) = Probability that the man reports that
I—(1+logx)dx =J’* =y (i) six occurs when six has not actually
x 1+y7) occurred on the die
Let logx=t = Probability that the man does not
speaks the truth
= 1»dx:dt 3 1
Now, from (i) x = 1- Pl
j (1+£)dt=— I Ldy Using Bayes’ theorem,
T+y P(Si/F) = Probability that the report of the
2 man that six has occurred is actually
= t+E=—tan‘1y+C1 ' a six
A ___ PPE/S)
= togrs B gty P(S)P(E/S, #P(S,)P(E/S,)
= 2log x + (log x)> =—2 tan™' y + 2C; 1.3 1 24 3
=:aogn2+2ng+2umﬂy—2c1=0 =T—g_%_T=§x?;=§
= (log x)> +2log x+ 2 tan' y + C =0, where —2C; =C X X
Ans. 6 4 6 4
. R
14. If two vectors 2 and b are such that 13] =2, Thus, the required probability is 8 Ans.
- ‘
|b]=1and ;; =1, then find the value of 24. Show that of all the rectangles of given area, the
DA . square has the smallest perimeter. L6]
(3a-5b). 2a+7b). . . [4] Solution : Let I and b respectively be the length
Solution : It is given that |z| =2, |b|=1and and the breadth of the rectangle of given area A.
- - A =Ixb
a.6=1 A
P g = b= — (i)
- (3a-5b).2a+7b) I

R T T T S ST St Perimeter of the rectangle, P =2 (I + b)
=3a424+3a7b-5b24-5b.70

- - > - - - P = 2(1+~é-]
=6|a|*+21(a.b)-10(b.a)-35| b |? B - !
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Dﬂferennatmg w.r.t.], we get ' Substituting the value of A in equation (i), we get
’ - . . A 12
dP A e b I —en ] l
i 2(1—17) (i) 1 1
¥ b = l: -JK
Again differentiating, we get
2 From (iii),
E__E = 2(04.%]
a =" e _ 47
2P  4A dr? P
= a5 = e ...(iii) 2
For maximum or minimum perimeter, i 0 dr I VA
= 2(1_%) =0 The value of /A cannot be negative,
- l -
d°P
= 1_——2- =0 'd?' >0
A Hence, of all the rectangles of given area, the
2 square has the smallest perimeter.
- A= " Hence Proved.
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