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QIA(MPVAY->@vnN=TvF)>(FVvT)=T>T=T
.. truth value of the given statement is T. ~ Ans (a)

(ii) Comparing the given equation with ax® + 2hxy +by? +2gx+2fy+c =0,
weget,a=3,h=50b=3,9g=0,f=8,c=k.
Now, given equation represents a pair of lines. .. abc+2fgh—af? —bg*—ch®> =0
- ()B)K) + 2 (8)(0)(5) -3 (8)2 — 3(0)2 — k(5)2 = 0
9%k +0-192-0-25k=0
~ 16k =192 =0, . —16k = 192, ..k =—12. Ans. (b)
(iii) we know that

tan% - /3 and tan(z +x)=tan x

T /s A
tan— =tan| 7 + = | = tan—
3 [ 3} 3
tanzztan%r:\/g where O<%<2n and O<4?7T<27r

tan x = \/§ gives tan x = tan% = tan%r

X = tan% and x= 4?” Ans(b)

QLB)()If r . n=d, and r . n=d, are two parallel planes then the distance between them is equal to

G ~20
oo | Hered=S and d==F
(—20)
o
- 3 :| 35 |:§
J4+9+36 [3449] 3
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(ii) Comparing the equation 4x* +5xy + y* =0 with ax? + 2hxy + by’ = 0,
Weget a=4, 2h=5, h=(5/2),b=1, Let @ be the acute angle between the lines

2x§

2 2
| |5 @ A e (45)_4 3 3
tano = = = —2 =H .'.9=tan1(—J
\ a+b \ 441 441 ‘5‘ 5 5

(i) Negationof r >(~paq) =ra ~(~paq) =ra(pv~q)

(iv) The position vectors a and b of the points Aand Bare a=2i— j+5k and b=-3i+2j
Let C be the point, with position vectors ¢ divides the line segment AB internally in the ratio
1:4.
.. by the section formula for internal division,
E:l . b+4 . a _ (—3I +2j)+4(2|— ] +5|() 21(5i_—2]+20E) ’ EZE—ET+4E
1+4 5 5 5

X+5 y+4 z+5
3 5 6
.. The line is passing through the point A (-5, - 4, - 5) and having direction ratios 3, 5, 6.

Let a be the position vector of A w.r.t. the origin and b be the vector parallel to the line.

a=-5i—4j-5k and b=3i+5]+6k

The vector form of the equation of line passing through A (a) and parallel to b is r=a+ Abwhere, A is a
scalar.

. The vector form of the equation of given lineis r = (— 5i—4]— 5E)+ /1(37 +5)+ 6E)

Q2(A) () E ﬂ m ) {ﬂ

.. 2 3 X -5
This is of the form AX = B, where A= X = &B =
31 y 3

(v) The Cartesian equation of a line is

2 3
ToFindA*, |A|:{3 1}:2—9:—77&0 - A Lexists

To Find A * , we find cofactor matrix

Au= CH0=1 Ay = (C16)=-3 Ay = (17 (E)=-3 A, = (C1F7(2)=2

. 1 -3 . 1 -3
.. Cofactor Matrix= ~Ad). A=
-3 2 -3 2
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-A—l_il -3|_1/-1 3
T _71-3 2| 713 -2

Pre-multiply AX =B by A , - (ATA)X =A'B . IX=A'B

-1 3 5 914
SV I R 1 et A O A I B O O O
|3 2| 3] 7 |Z15 -6 =21} |-3
77 7 71L7

By equality of matrices x = 2, y = 3 is the required solutions.

i) We find the joint equation of the pair of lines OA and OB through origin, each making an angle of 60° with
X +y = 10 whose slope is —1.
Let OA (or OB) has slope m.

.« itsequation isy = mx ........... 1)
Also, tan60 = 1m_m—((_11))‘ , A3= m+l , Squaring both sides, we get,
+ J—
2
._'3:(m+1) 3-2m+m?)=m? +2m+1
(m-1f
m_

~3-6m+3m?=m?+2m+1 2m?-8m+2=0

m?P—4m+1=0

[lj - 4[¥j 1= 0o, M
X X

Ly —Axy+x2 =0
- x2—4xy+ y? =0 is the joint equation of the two lines through the origin each making an angle of 60° with
x+y=10

X2 —4xy+y?*=0 and x+y=10form a triangle OAB which is equilateral.

(iii) The lines X— XY~ % _27%

X — X _ 7 _7 X=X Yo=Y1 Z,—4
= & I L 2 intersect if | 1, m, n |=0
1 ml nl Il ml I
2 m2 n1
The equation of the given lines are x—1_y+l z-legx=3_y-k_z
3 4 1 2 1
sx =1y, =-12=1&x,=3y,=K,2,=0 ..l,=2,m =3n =4&I,=1m,=2n, =1
2 k+1 -
Since these lines intersect, we get 2 3 41=0
1 2 1
- 2(3-8)—(k+1)(2-4)-1(4-3)= o, - =10+ 2(k +1)—1=0’ (k+1):1_21 - () %
Q.2(B) (i):
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p Q r ~p  |-~q pv ~ql~p A ql(pv~a) v (~pag) (1) A r
T T T F F T F T T
T T F F F T F T F
T F T F T T F T T
T F F F T T F T F
F T T T F F T T T
F T F T F F T T F
F F T T T T F T T
F F F T T T F T F
The entries in the last column are neither all T nor all F. [(-.pv~ Q) v(~ pAQg)]Arisacontingency.
(i) cos A=sin B -cos C, cosA+cosC =sinB
2003[A+CJ.cos[ﬁj=sin B ZCOS[E—EJ.COS[A_CJ=SM B A+B+C=17]
2 2 2 2
- 2sin 2 cos| A=C ) Z 25in B cos B
2 2 2
coos| A2C cosB L [AZC)_B . a_c=B .A=B+cC
2 2 2 2 ’

~A+B+C=180° gives, A+A=180°, ~2A=180° .. A=90%" . AABC is aright-angled triangle

(iii) The line of the vector u is equally inclined to the coordinate axes.
If a,pB,y arethe direction angles of this, then a = g =y

:.co8° ar +cos’ B +cos’y =1 gives .. 3cos’ o =1,.. cos’a = % . COSaL = i(%@j

.. The unit vectors along this line are

FafrPap Kk o (Fa(Hal(Hiak
o Y g i i) ant (15340

Now [1]=3 \a\zig( %/gj(iﬁﬂ)’ efu =3+ +K)

Q.3(A) (i) Let the cost of 1 dozen of pencils, 1 dozen of pens and 1 dozen of erasers be Rs. X,
Rs. y, and Rs. z respectively. Then, from the given conditions,
4x + 3y + 2z = 60
2X+4y+62=90,i.e.,x+2y+3z=45
6x+2y+3z=70
These equations can be written in the matrix form as :
4 3 2||x 60

1 2 3||y|=|45
6 2 3[|z| |70
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1 2 3][x] [60

4 3 2||y|=|45|By R, <R,
6 2 3||z

1

i 70
2 3 0[x 45

0 -5 —10] y|=|-120| By R, -4R, and R, -6R,

|0 -10 -15|[z| |-200

1 2 3 1[x 45

0 -5 -10 [y =|-120| By R, - 2R,

0 0 5 ||z 40

[ x+2y+3z 45
0-5y-10z |=|-120
| 0+0+5z 40
By equality of matrices,
X+2y+3z=45...(1), - 5y-10z=- 120 ...(2), 5z=40...(3)
From(3),z=8
Substituting z=8in (2), we get -5y—-80=-120 ..-5y=-40.. y=8
Substitutingy =8,z=81in (1), weget, x+16+24=45 - x+40=45 .. x=5
s.X=5,y=8,z=8
Hence, the cost is Rs. 5 per dozen for pencils, Rs. 8 per dozen for pens and Rs. 8 per dozen of erasers.

(i) a=2i+ j—4k and B=2i'—7+3E’ c=3i+j-2k and p=-i-3j+4k
Suppose E = Xxa+ y5+ zc
Then —i-3j+4k = x(2i+i—4§)+ y(2i—i+3i)+ z(3i+T—2E)
s—i=3]+4k =i(2x+2y +32)+ j(x— y + z)+ k(- 4x + 3y - 27)
By equality of vectors, 2x+2y+3z=-1, Xx-y+z=-3, -4x+3y-2z=4
We have to solve these equations by using Cramer's Rule.

2 2 3
D={1 -1 1|=2(2-3)-2(-2+4)+3(3-4)=—2-4-3=-9%0
-4 3 -2
-1 2 3
D,=-3 -1 1|=-12-3)-2(6-4)+3(-9+4)=1-4-15=-18%0
4 3 -2
2 -1 3
D,=[3 -3 1|=2(6-4)+1-2+4)+3(4-12)=4+2-24=-18%0
-4 4 -2
2 2 -1
D,=|1 -1 -3=2(-4+9)-2(4-12)-1(3-4)=10+16+1=27
-4 3 4
~.x=DX=_—18=2.-.y:ﬂz_—wzz.-.x=2=£=—3 . p=2a+2b-3c
D -9 D -9 D -9
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(jii) (a+2b—c)(axa—axb-axc—bxa+bxb+bxc)
= (5+ ZB—E)(O—a_xB—a_xE+a_xB+0+EXE)
—(a+2b—c)lcxa+bxc
- a(cxa)+ a(bxc)+ 2b.(oxa )+ 2b.(oxc)- c.(exa)- c.(oxc)
—0+al(pxc)+2bcxa)r0-0-0 =[a b c|+2p ¢ a] =[a b c|]+2fa b c=
Q.3(B) (i) First we draw the lines AB, CD and EF whose equations are x = 3, y = 3 and
X +y =5 respectively

Line | Equation | Points on the X-axis | Points on the Y-axis
AB X=3 A3, 0) -
CD y=3 - D(0, 3)
EF x+y=5 | E(5,0) F(0, 5)

The feasible region is OAPQDO which is shaded in the figure.

The vertices of the feasible region are O(0, 0), A(3, 0),P,Q and D(0, 3).
P is the point of intersection of the linesx + y=5and x =3
Substitutingx =3 inx+y=5 weget,3+y=5 - y=2 ..

Q is the point of intersection of the linesx +y=5andy=3

P=(3 2

Substitutingy =3 inx+y=5 weget, x+3=5..x=2 ..Q=(2, 3)
Y .T.E
'\5_
yF ‘
) .
D Q ‘ . C,
£ _"IV yi="1 Ll
b F
i
i A F —
¥ 0 1 2 3 4 & 1 8 X
>
)
e
Yy V=l i

The values of the objective function z = 10x + 25y at
These vertices are
z(0) =10(0) + 25(0) =0
z(A) = 10(3) + 25(0) = 30
z(P) =10(3) + 25(2) =30 + 50 =80
2(Q)=10(2) +25(3) =20+ 75=95
z(D) = 10(0) + 25(3) = 75
z has maximum value 95, when x =2 and y = 3.
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i) The normals to the planes r.(i+3]—2E)= 0and F.(Zi+4]—3§)= Oare n =i+3j—2k and
n, = 2i + 4 j — 3k whose direction ratios are 1, 3, -2 and 2, 4, -3 respectively. Let a, b, ¢ be the direction ratios of
the line of intersection of these planes. Since the line lies in both the planes, it is perpendicular to both the
normals n, and n,

s.a+3b-2c=0and2a+4b-3c=0
. a _ -b ¢ .a _ -b ¢ .a _-b_c
B -2 -2l h 3  -9+8 -3+4 4-6 -1 +1 -2
4 -3 ‘2 -3 |2 4‘

.. The direction ratios of the line of intersection are -1, -1, -2, i.e., 1, 1, 2.
.. The direction cosines of the line of intersection are
1 1 2

1 1 2
l=————— = m=————=—— and n=————=—"—
N N N R Y R L JP+12+20 B

If a,B,y arethe angles made by the line of intersection with i, j, k
1 1 2

then | =cosa =—=, m=cosf =— and n=cos =\/:
76 P=T6 773

s.cosa=cospB and cosy = \E La=f and y= cos‘l(\/%]

Hence the line of intersection is equally inclined with i and j and it makes an angle of

cos‘l(\/g] cos with k
2.2

(iif) We have to show that,%—%sinl[lj = %sin{—}

3 3

i.e., to show that, gsin1(1j+gsin1 & _9r
4 3) 4 3 8
] 1 s
1 s.sink=_,where 0<x<_
Let sin ‘l(—j =X 3 .. cosx>0

. Now, COSX:M:H __\/E_Z\/E -x—cosl(Z\EJ

3
9 . (1) 9 . f242) 9| . (1) . .2J2
L.H.S.:Zsm (§j+zsm [TJ:Z{sm [§j+sm [TH
29 {cos {&J +sin™ (&ﬂ
4 3 3

:g 2 ©sintx+costx=| % =g=R.H-S-
4| 2 2 8
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SECTION Il
Q.4(A)
(i) Given E(x) =5 & Var(x) = 2.5, E(x) = np & Var(x) = npq
npq _ 25 1 1 1

np=5&npg=25 ..—= q_ L p=1-qg= 1—— p—
np 5 ,

-.np=>5 gives n(%}=5 .'.nzlo&p:E Ans (c)

(ii) Since f(x) is a p.d.f., Tf(x) 1 . jf dx+j dx+j ) dx=1

1

.‘.0+jkx2(1—x) dx+0=1 .’.kj(xz—xs) dx =1
0

0

3 4t
K X :1.'.k[£—l}=l, .'.k[i}zl, ~ k=12 Ans(a)
3 4| 3 4 12

(iii) y=ae* +be™

ey = ae™ +b Differentiating w.r.t. x, 3e>y+e* % = 4ae™
X

ey+e” % =4a (3y + dy] 4a
X

—e‘*(3y+ﬂ]+e _y _y

dx dx dx?

_3y dy ﬂ+d_zl:0
dx X dx

Y oW 30 Ans(o)

a dx
Q.4(B)
(i) Given that f(0)=(log3)’ — (1)
. *$3-2
lim f (x )—Ilm—
x—0 x—0
1
F+-—--2 2
B 3 T o BFfr2 x @) x1 . (3" -1)
Lt L limpye
2
-1\ ||| 1 ) 1 )
(nm( ” L1 - 10g3F. £ = log3F (2
bt 3 3
2

From (1) and (2), |il’0n f (X)i f(O) , Therefore f is continuous at x = 0
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(") U= elogcos4x &V — eIogsin4><
S U=C0s4X& V =sin4x b al%' e = xJ
S u?+vi=cos’Ax+sin?4x =1
Differentiating u®+v*=1 wrt. u, we get 2u +2v%:0
u

My AU
du du Vv

(iii) 1+%:cosec(x+y)—>(1) put x+y=u

dy du du 1
— =cosecu

du  dx Decomes gy ’ " cosecu

Integrating we get, Isinu du :I dx

S+ du =dx

;. —C0SU=X+C . —Cos(X+Yy)=x+cC
. X+cogx+Y)+c =0 is the general solution

_ 2 _ 3
(iv) y:cotl(; 3X3j=tanl(ixgxzj put x=tan@,..0 =tan"x
X

1-3tan?6 , , dx 1+ x2

Yx+5
I\/X+5+§/9 " o) @)

b
We use the property j f (% )olx =j f(a+b—x)dx, Hence in (1), we change x by 1 + 3 - x

_ 3
e tanl(wj ~y=tan*(tan30)=39  ..y=3tan'x .. y__3

(V) Let | =

.-.|_i V1+3-x+5 j X )
 ¥1+3-x+5+3/9-1-3+x 1 3/9 - x+\/x+5
Addlng 1) & (2) we get
I /X+5 dx+i V9-x dx :TSX+5+39_X dx—jl dx=[x[} =3-1=2
\/x+5+\/9 X 39— x +3/x+5 1 3/x+5+3/9—x '

Sl =1
Q.5 (A) (i) Let I:J.\/x2+a2dx:_|.\/x2+a2.1dx
:\/x2+a2,.[1dx—.f[d ( X’ +a )Ildx}dx =vx*+a’.x— j{

(2x+ 0).xdx}

2m
} —xm—j{x +a?-a’ }

x+a

mxj{

x+a
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dx
:X.Jx2+a2—J'Jx2+a2dx+a2J'— :x.\/x2+a2—I+a2Iog‘x+\/x2+a2
VX2 +a’

2l =xyx*+a’ +a’ Iog‘x+\/x2 +a’

+C;

+c, .| :§m+%zlog‘x+\/m

;mdx:gm+§.og\x+m+c where o= %

(ii)  Letl =Jx5.\/mdx=_[x2.x3.\/mdx , Put x° =t ..3x%dx=dt
=jt.«/ﬁ% :%J(Ha?’—as a® +t.dt

+ 4
2

_%[[(Has a’ +tdt-[a’a’ +t.dt]

=%D(a3 +t)2dt-a’[(a? +t)%.dt} -

; +c  Resubstituting t,
2

| = (a3 +5X3)% a3 (a3 +3X3)% +c

(iii) Let X = no of trials, p = no. of successes, g = no. of failures
Given:np=3&npq=(3/2), ..q =% p=1-¢ =1—%:. P _L

2
n.1=3.'.n=6 DX~ 8(6, Ej
2 2

X 6-x
The p.m.f. of X isgivenby P[X=x]="C, p* . q"* i.e. P[x]=°C, (%) : (%)
P(at least 4 successes) = P[X >4]= P[X =4]+P[X =5]+P[X =6]
1" (1Y 1) (15
Px=4)FC, |=| . |=| =15 |2| =|=
=41, [2) [2) [2) (64)

1Y (1Y 1Y (6
P(x=5C, |=| .|=|=61|2|=|—
x=9}"C; [2j [2j @ (64)
6 0 6
oo (- (-
2 2 2 64
Therefore P(at least 4 successes) =E+£+i _2 1
64 64 64 64 32
Q.5 (B) (i) fis continuous on [0, 8] .. fis continuous at x =2 and x = 4.

Continuity at x = 2 for
f(x)=x*+ax+6, for 0<x<2

x—>2*

limf()=1im0¢ +ax+6) = (2F +2(a)+6=2a+10 f(x)=3x+2, for 2<X<4..vvveenn 0
x—2"

f(2)=3(2)+2=8 ‘f iscontinvousatx=2, ..|jmf(x)=f(2) ..2a+10=8 .2a=-2.a=-1

x—>2+ ,
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Continuity at x =4
From (1), f(4)=3(4)+2=14
f(x)=2ax+5b, for 4<x<8

~lim f(x)=im f(2ax+5b) = 2a(4)+5b =8a+5b

x—4" x—4"
‘f is continuous at x =4, " Ier4n f(x)=f(4) 8a+5b =14,
8+5h=14......... [a=-1] b = 22/5

(i) Solution%+2ytanx:sinx .......... @
X

This is the linear differential equation of the form % +py=Q, where P=2tanx and Q=sinx
X

Pdx 2 tan xdx 2
.[ — 9'[ e2logsec>< :elogsec X =SeC2 X

l.LF.=¢
Multiplying both sides of (1) by I.F. sec?x we get,

sec’ x[j—i +2ytan xj = sec® x.sin x
di[(sec2 x)y]: sec’ x.sin x
X
Integrating both the sides w.r.t. X, we get, (sec2 x)y = J'sec2 x.sin xdx+C

y.seczx=f%x+c putcos x =t, ..—sinxdx=dt ..sinxdx=—dt
cos® x
-1
- y.sec’ x :Itlz(_ dt)+C  ..y.sec’x :—It’z(dt)+c <. y.sec? X :—t—1+C
-.y.sec? x :%+C y.sec’ X = +C . y.sec’ x =secx +C This is the general solution.
COS X
T T
Now,y =0 when XZE O=sec—+c 0=2+c..C=-2,
The particular solution is .. y.sec’ x = secX — 2
16 : d d 32
i) f(x)=x*+= .~ f(x)=—(x*)+16—(x?) =2x+16(-2)x* =2x-=
) £00=xt 433 1 (0= 0)o16 %) =2xtol-2p = 2x-
. d d 96
and f'(x)=—(2x)-32—I(x?*) =2x1-32(-3)x * =2+ =—
(=2 (2x)-522 (%) =20-32(- 3t =2+ 2

- f'(x)=0 gives 2x—¥=o S 2x*=32=0..x*=16.. x+2
X

~.the roots of and f(x)=0 are x, =2 and x,=-2
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f'(2)=2+ % _g>0
(@
Therefore by second derivative test,‘f” has minimum at x = 2 and minimum value of ‘f” at x = 2.
1(Q)=(2f + 2 =4+ 4=8

(2

% =8>0

(-2f
Therefore by second derivative test,‘f’has minimum at X = - 2 and minimum value of‘f’at x=- 2.
)= (c2f + 2 —a+4=8

f'(-2)=2+

(-2)f
Hence, the function ‘f’ has minimum value 8 at
X=12
Q.6 (A) (i) |_IM dx =
' ) ot ox-1 B
(2x3 +3x° —3)= (sz —x—l)(x+2)+(3x—1) ........ (By Factorisaion)
2
o :J(ZX —x—l)z(x+2)+(3x—1) o :I[(X+2)+ (Ex—l) } i
2X° —x-1 2X°—x-1

.-.|=j{(x+2)+M} d¢ = [(x+2)dx+ | {Sx—l)} dx

(2x+1)(x-1) 2x+1)(x-1)
Bx-1) A N B
2x+D)(x-1) (2x+1) (x-1
S (Bx=1) =A(x-1)+B(2x+1)

1 1
put (2x+1)=0 ie. X—71 we  get 3[ j L= A£7_1j+8H j”}

[ sencna

put (x-1)=0 ie. x=1 we get 3(1)-1=A(0)+B[21)+1] ..2=B(3) .'.Bz[gj
5 2

_ (3x —1) 3
”'|.|:(2X+1)(X—1):| I (2X+1) I (2x+1)

2 dx L (x+2)? 5Iog|2x+]1 2
1= I(x+2dx+ I(2x+1)+3j(x—1) A |og| ~1+C
7y
(ii) Iﬁ dx put tanx=t, . x=tan't
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dt 1-t? P T
.'.dx:T, cost:m Whenx=0,t=0; X:Z’ t=1
+
dt dt

1 1

=] 1+t? - 1+1°
3 + 3-3t* +5+5t°

2 + 2

1+t 1+t

1 1 1
:_[ 2dt 1_[ dt i 1tan‘{lJ =i tan‘ltiJ—tan'l(O)
A2 +8 24t2+4 2(2 2)], 4 2

(iii) Let I_I (1 smx} dx I ( sin X } dx
7 1-cosx 2 1-cosx 1 COS X

23|n )C (/) —”eX cotl%/ )~ Lcosec? (%) |ax
_J; Lmn (/ 23|n2/) } _’JA [ (/2) 2 (/2)}d
put f(x ):cot(%)
f'(x):—cosecz(%)%:—%cosecz(%)
——Ie +(x)] dx

——[e f(x K/ [e cot(y)t/
=—[e”.cot(%)—e/.cot(%ﬂ=—[e”x 0-e”2x 1} :[e%}

Q.6 (B) (i) P(x<1.5):Tf(x) dx :.Tf(x) dx+1ff(x) dx

— 0

1.5

e 1. 1% s 1 15
= d f(x)=0f Ol=|=dx== = ==|1.5-0[=—=0.75
! x) dxo f(x)=0for x<0] !2 X = 2! ] 2[ ] ;

P(x>1):Tf(x) dx:.sz(x) dx+jf(x) dx:if(x) dx+0@ f(x)=0for x>2]

17 1r 2 1 1
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(ii) Let ou and oy be the increments in u and y respectively,

corresponding to the increment dx in X. Now y is a differentiable function of u and v is a differentiable

function of x
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Taking limitsas ox >0, we get
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Let A be the position of aeroplane and B be the position of observerat time t. Given the altitude of the
plane, i.e., OA =1 km. Let OB =X,

the horizontal distance and AB =y, the actual distance of the aeroplane from the observer at time t.

Then % = 800km/hr is the rate at which the aeroplane is moving over an observer and dy = isthe

rate  at which the aeroplane is approaching to the observer.
From the figure, y*=x*+1........ @)

Differentiating w.r.t. t, we get, 2y dy = 2.%+ 0 v = 5.% .......... (2)
dt dt dt y dt
when y = 1250 metres = 1250, 1 then from (1), we get, 2D gD x=3
1000 16 16 4.
3
.
- (2)gives, d_i/ = 4.800 = %.800 =480 km/hr

%

Therefore the aeroplane is approaching to the observer at the rate of 480 km/hr.
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