CBSE 2015 FOREIGN EXAMINATION
(Series SSO Code No. 65/1/F, 65/2/F, 65/3/F : Foreign Region)

Note that all the sets have same questions. Only their sequence of appearance is different.

Max. Marks : 100 Time Allowed : 3 Hours
SECTION - A

QO01. Find the area of a parallelogram whose adjacent sides are represented by the vectors 2i-3k
and 43 +2Kk.

i j k
Sol. Let @=2i—3k and b=4j+2k. Now, axb=[2 0 -3/=12i—4]+8k
0 4 2

. required area =i xb|= ‘12? —4j+ 812‘ = 144+ 16+ 64 =224 = 4/14 sq.units
QO02. Find the sum of the intercepts cut off by the plane 2x + y—z =35 on the coordinate axes.
Sol.  Given plane 2x+y—z=35 i.e.,i + X+ 2o
52 5 =5

On comparing to 2 YLz 1, we have x, y and z-intercepts as 5/2, 5, —5 respectively.

a b ¢

..sum of the intercepts = % +5+(-5)= % .

Q03. Find the unit vector in the direction of the sum of the vectors 2i + 33 —k and 4i- 33 +2Kk.
Sol. Let p=2i+3j—k+4i-3j+2k =6i+k

. . . p 6itk 1~ -
. required unit vector, p=—= =——[61+k].
Ip| /36+1 37
2. \? 3
Q04. Write the sum of the order and degree of the differential equation [%j + (?j +x*=0.
X X

2\ 2 3
Sol.  Order and degree of the differential equation (%j + (?J +x* =0 is 2 and 2 respectively.
X X

. required sum of order and degree=2+2=4.

QO05. Write the solution of the differential equation ? =27

X
Sol.  Given dy =27 > d—?] =dx
dx 27
:IZydy:Idx i =x+C or, 2’ log,e=x+C
" log, 2 ’ 2
5 6 3
Q06. If A=|—4 3 2 |,then write the cofactor of the element a,, of its 2™ row.
-4 -7 3
Sol.  Cofactor of element a,,, C,, =—-[6x3—-(=7)(-3)]=3.
SECTION -B
QO07. Find the point on the curve 9y” = x’, where the normal to the curve makes equal intercepts on
the axes.

Sol. We have 9y° =x’. Let the required point be P (a,p). So, 98> = o’...(i)
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2

On differentiating the eq. of curve w.r.t. X, 18yﬂ =3x> = dy =X

dx dx 6y

2
) g D
dx |,, 6P o
Since the normal makes equal intercepts with the axes, .. m, ==+1 = —6—E ==l
o
2
That is, —6B = o, 6B = o” :>B=—— B—— (i)
2)? 2)?

Solving (i) and (ii) simultaneously, we get : 9(—%} =a’, 9(%} =a’
=o' -40’ =0, 0" -40’ =0 =o' (a-4)=0,a’(a-4)=0 no=0,4
So, =0, J_r§

Hence the required points are (4,i§j and (0,0).
f _ 2 qn h h h 2 dzy dy_ 2
Q08. If y=[x++1+x"]", then show that (1+x )@+x——n y.

n n—1
Sol. We’ve y=[x+\/1+x2J :ﬂ=n[x+«/x2+l} x[1+2—xj
dx 24x? +1

2 n
dy [XJ”X +1J X +4x? +1 dy ny 3 dy
—=-—2L=n X — == = VX" +1—==ny
dX |:X+”X2+1:| X2+1 dX X2+1 dX

SR O T B Y e Y

" 2xA+1 dx

d’y dy vy dy
= x2+1—y+x—=nxn s (14X =2 +x—2=n’y.
( )dx2 dx K ( )dxz = Y
Q09. Find whether the following function is differentiable at x =1 and x =2 or not :
X, x<1
f(X)= 92— x, Th<X<2
—243x-%x%, x>2
Sol.  We have L'(1) = lim 29— t® _jj x=C=D _ o x=1_,
x—I" X — x—I~ x—1 x-1" x —1
Rf'(1) = Ii fO-f@) . 2-x-C-D) . —x-D Lf'(1)
x—>l+ x—1 x—1* x—1 x>t X —
Hence f(x) isn’t differentiable at x =1.
Lf'Q2) = lim L =I@) _jj 22x=Q=2) _ ==
x—2" X -2 x—2" xX—=2 x»2 x-—2
J— J— J— 2 J— J— J— J— J—
RE(2) = f(x) £(2) ~im 24+3x-x"-(2-2) _ lim (x=2)(x-1)
x—>2+ X -2 x—2" xX—=2 x—2" xX—=2
= =lim—(x-1)=—2-1)=-1=Lf'(2)
x—2"

Hence f(x) is differentiable at x =2.

[
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Q10. In a parliament election, a political party hired a public relation firm to promote its candidates
in 3 ways — telephone, house calls and letters. The cost per contact (in paise) is given in matrix
A as

140 | Telephone
A =| 200 |House Call
150 | Letters

The number of contacts of each type made in two cities X and Y is given in the matrix B as
Telephone  House Call Letters

B {1000 500 5000 }City X

13000 1000 10000 |City Y

Find the total amount spent by the party in the two cities.
What should one consider before casting his/her vote — party’s promotional activity or their
social activities?

140 | Telephone
Sol.  The cost per contact (in paise) is given in matrix A as A =| 200 |House Call
150 | Letters

The number of contacts of each type made in two cities X and Y is given in the matrix B as
Telephone  House Call Letters

B 1000 500 5000 |City X
3000 1000 10000 |City Y
The total amount spent by the party in the two cities = BA
~| 140 14
) 1000 500 5000 pa @ |V
That is, = 200 (=500 10| 20
3000 1000 10000 6 2 20
-1 150 15
14]
2 1 10 28+20+150 198
= =5000 20 | =5000 =5000
6 2 20 84 +40+300 424
. 1990000 |« Amount spent in City X(in paise)
12120000 |« Amount spent in City Y (in paise)

Hence, the party spent 990000 paise (or, ¥9900) in the City X and, 2120000 paise (or, I21200)
in the City Y.

One should consider party’s social activities instead of promotional activities of the party before
casting his/her vote.

Q11. Evaluate : jezx.sin(?ﬁx +1)dx.
Sol.  Let I=[e™.sin(3x+1)dx ...(J)
Applying integral By Parts, we get :
d
I=sin(3x +1)[e*dx — || —sin(3x +1)| e**dx |dx
Bx+D] | [ _sinGx+D)f j

e
2

2x er
—I3cos(3x+1)>< 5

dx

= [=sin(3x +1)x

2x

62 sin(3x +1) —%Jezx .cos(3x +1)dx

=1=
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ezx : 3 i 2x d 2x
=1= 5 sin(3x +1)—5_cos(3x +1)'[e dx —I(d—xcos(?:x +1)'[e dx |dx
2x B 2x 2x
—1-= 62 sin(3x+1)—%_cos(3x +1)x 62 —[-3sin(3x + 1) 62 dx}
1 sin(3x+1)—§_ezx cos(3x + 1)+ [e™ sin(3x +1)dx
2 2| 2 20
er 2x 9
= [=—-sin(3x +1)- cos(3x +1) _ZI [By (1)
9 e . e .
= I+ZI = 2 [2sin(3x +1)—3cos(3x +1)] s I= 3 [2sin(3x+1)—3cos(3x +1)]+C
/2
Q12. Evaluate : .[ cos;i dx.
Jol+e
" cosx
Sol.  Consider 1= j —dx...(1)
I+e

—n/2

b b
Using .[f(x)dx = .[f(a +b—-x)dx , we get

i COS(_E-’_;_XJ ¢ cosx ¢ e cosx
= | A= [ ——dx =1= [ ——=dx..(i)
o, 1+e Jol+e b T
/2 T2 x
On adding (i) & (ii), we get : 21 = I COSX 4x + J. € TO8X ix
_T oy . BT
/2 1 ex /2
=2I= '[ [ —+— Jcosxdx =2l= .[ cos xdx
do\d+et e+l 2
. - f(X) = cos x =cos(—x) =f(—x), i.e. f is even function

:>21:2_[ cos xdx
0

and, If(x)dx = 2J. f(x)dx, if f is an even function
-a 0

. _ by n/2_ -l . .
..I—[smx]0 —sm5—51n0—1.

Q13. Three machines E;, E; and E; in a certain factory producing electric bulbs, produces 50%, 25%
and 25% respectively, of the total daily output of electric bulbs. It is known that 4% of the bulbs
produced by each of machines E; and E, are defective and that 5% of those produced by
machine Es are defective. If one bulb is picked up at random from a day’s production, calculate
the probability that it is defective.

OR  Two numbers are selected at random (without replacement) from positive integers 2, 3,
4,5, 6,and 7. Let X denote the larger of the two numbers obtained. Find the mean and variance
of the probability distribution of X.

Sol. Let E;, E; and E;3 denote the events that bolts produced by machines E;, E; and Es respectively.

Let A be the event that the selected bulb is defective.

50 1 25 1 4 1
~P(B)=——=—,P(E,)=P(E,)=—=—,P(A|E,)=P(A|E,)=— =—,
(E) 1002 (E,)=P(E;) 100" 32 (A|E))=P(AJE,) 100" 25
5 1
and P(A|E,)=—=—
(A[E,) 100 20

[
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Ql4.

Sol.

Q15s.

Sol.

I 1 1 1 1
So, P(A)=P(E,)P(A|E,)+P(E,)P(A|E,)+P(E;)P(A|E;)=—x—4+—x—+—x—
0()()(I)()(I)()(|)2254><2540
Therefore, P(A) = 17 or, (llj% .
400 4

OR  Since X denotes the larger of the two numbers obtained from 2, 3,4, 5, 6 and 7.
Sovaluesof X :3,4,5,6,7.

X P(X)
3 11 11 1
—X—t+—X—=—
6 5 6 5 15
4 (1 1 1 1) 2
2| —x—+—x—|==
6 5 6 5) 15
5 (1 1 1.1 1 1) 3
2l =x—+—X—+—x%x—|=—
6 56 5 6 5) 15
6 (1 1 1.1 11 1 1) 4
2] =X—+—X—F+—=X—+—x—|=—
6 565 65 6 5) 15
7 (1111111111)5
2] =X—F—=X—F—=X—F—X—F—X— |=—
6565 65656 5) 15
Now, mean= Y XP(X) = 3x -+ 4x =+ 5x - 46X b T x o = 52
15 15 15 15 15 15
And variance =) X P(X)—[Mean]2 =32><i+42><£+52><i+62><i+72><i=E
15 15 15 15 15 9

The two vectors 3+1; and 3i —j +4k represent the two sides vectors AB and AC respectively of
triangle ABC. Find the length of the median through A.

Here AB =j+1A<, AC =3f—3’+4f<

+AB+BC=AC ..BC=(3i-j+4k)—-(j+k)=38i-2j+3k
Since median through A meets the side BC at the midpoint of BC.
If M is the mid-point of BC then, BM = %I - 3 +%1;

3z

Therefore AM = AB+BM—J+k+§1—J+312—— %1;

2 2 :
—_— umts B M C

Find the equation of a plane Wthh passes through the point (3, 2, 0) and contains the line
x-3 y-6 z-4
15 4
The equation of plane through (3, 2, 0) is A(x—-3)+B(y—2)+C(z—-0)=0...(1) where A, B, C
are the d.r.’s of the normal to the required plane.
-3 y-6 z-4
= =

.. Length of median,

As plane (i) contains the line X withd.r.’s as 1, 5, 4 so,

A+5B+4C=0..(i1).
Also (3, 6, 4) lies on the given line and plane (i) as well so, A(3-3)+B(6-2)+C(4-0)=0
ie., 0LA+4B+4C=0=0A+B+C=0...(iii)

Solving (ii) and (iii), we get ? = El :% i.e., d.r.’s of the normal to plane (i) are 1, -1, 1.

e
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Hence equation of plane is : 1.(x-3)—-1.(y—-2)+1.z=0ie., x—y+z=1.

Q16. If 2tan'(cos0) = tan"'(2cosech), (0 # 0), then find the value of 0.
OR If tan™' ( ! j+ tan™" ( ! j+...+ tan”' L S tan"' 0, then find the value of
1+1.2 1+2.3 I+n.(n+1)
0.
. S = _, 2cos6 0
Sol. Given 2tan™ (cos0) =tan (2cosecO) = tan ﬁ= tan~ (2 cosec)
—Cos
= tan tan ' 20—0529 = tantan”' — 2Fozse = ,2 = sinBcosO—sin*H=0
I—-cos™ 0 sin O sin"0 sin0®
=sin0O[cosO—sin0]=0 =sin0=0 or cosO—sin0=0
=0=0orcotf=1 :>9=00r6=§ But 0#0 .‘.6=§.
-1 1 -1 1 -1 1 -1
OR  We have tan + tan +..+tan” | ——— |=tan 0O
1+1.2 1+2.3 I+n(+1)
= tanl( 2-1 j+tanl( 372 j+...+tan1 (n+h=n =tan ' 0
1+1.2 1+2.3 I+n.(n+1)
=tan'2—tan"'1+tan'3—tan"'2+..+tan 'n—tan"'(n—1)+tan"'(n+1)—tan ' n=tan"' O
= tan'(n+1)—tan'1=tan"' O = tan™' (o+D=1 - tan"' 0
I+(n+1).1
= tantan”’ =tantan"' 0 N, B
I+n+1 n+2
-
Q17. If A ={ 5 } and I is the identity matrix of order 2, then show that A> =4A —31. Hence
find A™".
1 - 1
OR IfA= {2 } and B = [Z J and (A+B)’ = A’ +B?, then find the values of a and
b.
2 -1 3 2 12 -1 5 -4 )
Sol. We have A = =>A"=AA= = ...(1)
-1 2 -1 2|-1 2 e S
2 =1 1 0 8 4| (3 0 5 4] .
Also 4A-31=4 g = = = ..(11)
-1 2 ol -4 8 0 3 —4 5
By (i) and (ii), we get : A* =4A —31.
Pre-multiplying both sides by A™' we get : A"AA =4A"'A-3A"'] =IA=41-3A"'
, 1 0 2 -1 2 1 L 112 1
=3A =41-A=4 - = LA == .
0 1 -1 2 1 2 3[1 2
OR We've (A+B)’ =A>+B’ = (A+B)A+B)=A*+B’
= AA+AB+BA+BB=AA+BB = AB=-BA
1 -1jja 1 a 1|1 -1
So, =—
2 —-1||b -1 b -1|2 -1
a-b 2 —-a—-2 a+l B ity of matr )
= = equality of matrices, we get :
2a-b 3| | 2-b b-1 y ey s
a—-b=-a-2,2=a+1,2a-b=2-b,3=b-1
__On solving these equations, we get : a=1, b=4.
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Q18. Using properties of determinants, prove the following :

1 a a’
a> 1 al|=(1-2a’)".
a a1
1 a a’
Sol. LHS:LetA=[a® 1 a By R, >R, -aR,,R, >R, —aR,
a a’ 1
1-a> 0 0
=A=| 0 1-a’ 0 Taking 1—a’ common from R, and R, both
a a1
1 0 O
=(1-2a’)’0 1 0 Expanding along R,
a a1

= A=(1-2")’[1(1-0)-0+0]=(1-a’)* =RHS.

: _ 2
Q19. Evaluate : '[ de. OR Evaluate : .[ = 9 5 dx
sin(x+a) (x"+4)(x"+9)
i +a)-2
Sol. LetI= jde :>I=jsm[(,X 2) a]dx
sin(x +a) sin(x+a)
sin(x +a)cos2a—cos(x+a)sin2a .
=1 :'[ dx :>I=I[cos2a—sm2acot(x+a)]dx

sin(x +a)
~.I=xcos2a—sin2alog |sin(x + a)| T -

2

OR Letl=[————dx :>1=—fj ——dx+ ~ [——dx
(x"+4)(x +9) x +4 5x°49
:>I=—ixltan’1§+2xltan’li+c or,I=§tan’1§—gtan’li+C.
5 2 2 5 3 3 5 3 5 2

SECTION - C
Q20. Solve the given differential equation : [y X cos( ﬂ dy + {y cos( yj 2x s1n( ﬂ dx=0.
X X X

OR  Solve the given differential equation : \/ 1+x° +y* +x’y” dx +xydy =0.

Sol.  Given {y xcos( de+[ycos(yj 2xsm( ﬂdx 0
X X X

2xsin(yj—ycos(yj

dy _ X X

Tax Tax
X X
y — X COS Y X—cos Y
X X X
dy dv dv 2sinv—-vcosv
Put y=vx=>—=v+x— SVAEX—=
dx dx dx V—COSV
dv 2sinv—vcosv dv 2sinv—vcosv—v2+vcosv
_— -V
dx V—COSV V—COSV
V—COSV dx 2cosvV— 2V dx
:>.[.—de_ — ——.[ —_—
2sinv—v X 2sinv—v> X
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1 1
= ——log|2sinv —v*| = log|x|+ log|C = log|———|=log|xC
2
= ! = log|xC]| =—=x 2smz—l2
.y y2 X X
2sin =~ -~

X X

= iz = (2){2 sin2 — yzj or, y° =2x’ sinZ + where A = -—
X X
OR  Given \/l+x2+y2+x2y2+xy?:0 :>\/(1+X2)(1+y2)+xy?=0
X X
1+X
=1 += dy =0...(1)
'[ X '[«/1+y '[V1+y
, 2
Consider I, =I X i Put x> +1= 2 = — =t
X t*—1

t t t’ 1
Il:jﬁﬁdt :>11:'[ z_ldt :IIZI(1+t2_ljdt

1 — 1 x*+1-1
=1, =t+—log|— =1 =vx* +1+—log|————

2 Tjt+l 1 Vx2H1+1
Substituting the value of I; in (i), we get : Vx* +1+ L log - o [2 1+y2J C

1 ) : —logl———|+— =
2 T WxP+1+1) 2
1 1+x* -
S~ logl— + Jl+x2 + \/l +y° =C is the required solution.
VI+x* +1
Q21. Find the probability distribution of the number of doublets in four throws of a pair of dice. Also
find the mean and variance of this distribution.
Sol. Let E : getting a doublet on the pair of dice .. P(E) =%, P(E) =% .

Let X :Number of doublets in four throws of a pair of dice. So values of X are 0, 1, 2, 3, 4.

X 0 1 2 3 4
4 3 2 2 3 1 4
| [Nl B @) | )
6 6 )\ 6 6) 6 6)\6 6
_ 625 _ 500 _ 150 20 1
1296 1296 1296 1296 1296
Mean = X P(X) =0x 025 L1520 9y 10 (5, 20 4, 1 862 2
1296 1296 1296 1296 1296 1296 3
As Variance = ZXzP(X) —(Mean)
2
- Variance = 0 x 222 4 2 x 200 | 92 150 50 20 4o L—(zj
1296 1296 1296 1296 1296 \3

= Variance =§ .

Q22. Let f:N— R be a function defined as f(x)=4x>+12x+15. Show that f:N — S, where S is

he range of f, is invertible. Also find the inverse of f.
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Sol. Here f:N —R, f(x)=4x>+12x +15
Let y be an arbitrary element of range S of function f. Then y = 4x* + 12x + 15, for some x in N,
which implies that y = (2x + 3)* + 6.

\NYy—6-3
2

This gives x = asy=6.

Jy—-6-3
Let us define g: S — N by g(y):yT.

J(@x+37 +6)-6-3
Now, gof(x) = g(f(x)) =g(4x> +12x +15) = g((2x+3)2 +6) = =X.

And, fog(y) = f (2(y)) = [F 3} [[F 3} }+6 y. 2

Hence, gof = Iy and fog = Is. This implies that f is invertible with f ' = g.

So, ! =—Vy_26_3 ie, £7(x) =—VX_26_3’.

Q23. Using integration, find the area of the region bounded by the line x —y+2 =0, the curve

y and y-axis.
Sol. Wehave x—y+2=0...(1) and x:\/§...(ii) i
Solving (i) & (ii), x> =x+2 =x*-x-2=0 x =y
=>x-2)(x+1)=0 ..x=2, vx=-1

2

Required area I Y — y(u) dx

0

= =l x+2—x*|dx >
{[ ] /20} 0 (2,00 X
1 1 2 _X+2
= =[—x2+2x——x3} L J
2 3
= =[2+4—§—0}:&sq.units.
3 3

Q24. Find the distance of the point P(1, —2, 3) from the plane x —y+z =5 measured parallel to the
line whose direction cosines are proportional to 2, 3, —6.
Sol.  Equation of a line through P(1,-2,3) & parallel to a line whose d.r.’s are proportional to 2, 3, -6
is: XLV e W
2 3 —6
Any random point on line (i) is Q(2A+1,3A—-2,3-61).
If Q lies on the given equation of plane x —y+z =5 then,

QA +1)—(3A=2)+(3-61) =5 :x:%.

) ) ) 111
So, coordinates of the point Q are Q(%+l,%—2,3 —gj 1e., Q(%,——,—Sj .

2 2 2
Required distance, PQ = \/(% — lj (—% + 2) (175 — 3) = lunit.

Q25. Maximise z=_8x+9y, subject to the constraints given below :
2x+3y<6, _
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Sol.

3x-2y<6,
y<l1,
X,y=0.

To Maximise z =8x +9y,

Subject to the constraints given below :

2x+3y<6,
3x-2y<6,
y<1; x,y20.

By O.P. Gupta (INDIRA Award Winner)

2x+3y =6 i
3x -2y =6
REE A

Corner points

Value of z

F 9

A(0,1) 9 D/D ~ X
B[i,lj 2! o

2 v
30 6 294 8
C(E,Ej 13 = 225 < Max.value So maximum value of z is attained at
D(2,0) 16 [E,EJ and maximum value is 22§.
00, 0) 0 13 13 13

Q26. Find the minimum value of (ax + by), where xy =c*.
OR  Find the coordinates of a point of the parabola y = x*+7x+2 which is closest to the
straight line y =3x-3.

Sol.  Given xy =c”...(i)

be?
Let S =(ax +by) =>S=ax+—
X
ds bc? d’S  2be?
——=a-—and, —— =—=5
dx X X X
2
For local points of maxima and/or minima, ? =a —biz =0
X X
\F
= X=C,[—
a

. d’s

: 2
dx } \F
at x=c,[—
a

) .. b
.S 1s minimum at x =c, [—
a

Also, minimum value of S =ax + by =2ax

,  ax®
TX=C,[—=>c =—o
a b

Replacing value of ¢’ in (i), we get ax = by

That is, S= 2ac\/E
a

.'.S:2c\/£.
OR Givenlineis y=3x-3 ie, 3x—-y—-3=0...(3)

e

110

T—————
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Also let the required point on the parabola y = x* +7x +2 be P(h, k)
~k=h>+7h+2..(i)
|3h -k -3]

Distance of P from line 3x—-y—-3=01s, s=——
V3 +(=1)
|3h—h’>-7h-2-3| .
s = , by (i)
Jio ’
_|-h*—4h-5| |h®+4h+5|
J10 J10
S_(h+2)2+1
N
ds  2(h+2)+0 _2(h+2)
dh Jio J1o
2
and, E=i>0

dn* 10

So, s is least for all value of h.

=S

For local points of maxima and/or minima, ds = 2(h+2) =0
dh 410

=>h=-2
By (i), k=(-2)> +7(-2) +2 =-8
Hence the coordinates of the required points on the given parabola are P(-2, —8).
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