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cos( - L=z —cost[ L
> [+ cos™(—x) = m—cosX]
T 2r
= —— = —
3 3
(i) (@) fg =ch (2)
hxy + gx+ fy+¢c=0 ... (1)
Comparingwith  Ax? + 2Hxy + By? + 2Gx + 2Fy + C = 0, we get
h g f
_ _ _ H=—,G6=2 F=—
A=0,B=0,C=c , > > >
A H G
Ifequation (i) represents a pairs of straight linethen |[H B F|=0
G F C
o N 9
2 2
o Hog
2 2
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ch? = fgh
ch = fg
Q.1 (B)
(i) Converse :Ifthe areas of two triangles are equal then they are congruent. (¢D)
Contrapositive : Ifthe area of two triangles are not equal then they are not congruent. (¢D)

(i) Comparing the equation x? + kxy — 3y? = 0 With ax? + 2hxy + by? = 0,
weget, a=1 2h =k, b=-3. 1)
Let m,, and m, be the slopes of the lines represented by x* + kxy — 3y? =0
—-2h k k

ml+m2:T:——=

a 1
and mlmZ:E:—:——

Now, m, +m, =2(m m,)

ko1 .
..3_2( 3] k=2 1)

(i) Theangle 9 betweentheplanes ¥-n, = p, and T-1, = p, isgivenby

mn
cosf =—L 2

Here, i, =2i + j—K and W, =1 + 2] + k 1)

Also, || = 22 + 12 + (1) = JA+1+1= 6
My = 12+ 224(-1) = T+ 4+ 1= 6
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-, from (1) we get, cos6 = 3 :%

7.

>

p==
n0=3 1)

(v) 3x-1=6y+2=1-2

3(x—%]:6(y+%j:—(z—l)

+
1 1 -1 )
6

. : (1 -1 . 11 .
Line is passing through the point g,?,l with dr® 5’6’_1 ie. 2,1 -6

~. Vector equation of lineis T = (% A % 7+ Ej + A (27 + 7 - 6k) (1)

V) c=xda+yb

4i + 3] :x(f+2j)+y(—2f+ ]) (D)
4 +3j=(x-2y)i +(2x+Y)]

Comparing on both side

4=x-2y & 3=2Xx+Yy

X—-2y=4 ()]

2Xx+y=3 (ii)

Solving equation (i) and (ii) we get

x=2andy=-1 (D)

Q2 (A
M A(L11), B(213),C(322),D(334)
Let a,b,T,d atthe position vectors of the point A, B, C, D respectively w.r.t. O, then

E:iA+J°+I2
b=2+]+3k
C = f+2j+2|2
d =3 +3] +4k
S AB=1+2k

AC=2+]+k
AD =2i +2] + 3k (1)
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Volume of parallelopiped = AB- [A_C x E:
10 2
=|ABACAD|=[2 1 1 )
2 2 3
=1(3-2) + 2(4-2)
=1+4
=5 cubic units (1)
i ~(~pAa~a)vg
D@6 @& 6 (6) (7)
pla |~p|~d|~pr~d|~(~pr~q)|~(~Pr~0)vQ
TI|T F F F T T
T|F F T F T T
F [T T F F T T
FIF| T |T T F F
Column No. 5 (1 Mark) Column No. 7 (1 Mark)
The above statement is contigency. (1)
(i) Let a,b & T be the position vector of the points A, B, C respectively w.r.t. O.
AR m
AsRisapoint onthe line segment AB(A-R-B)and "B (1)
m(RB)=n(AR)and, AE and RB are in same direction.
R n
_ _ AT —B
m(RB)=n(AR)
m(OB - OR)=n(OR - OA) a X FroA (1)
_ “
m(b -7 ):n(F—aT)
mb + na
oMo +na 0 )
m+n
Q.2 (B)
() Let aand b be the vectors along the lines whose direction ratios are —2,1, —1and -3, —4,1
respectively.
na=-2+]-kandb =-3 — 4] +k (1)
A vector perpendicular to bth 7 and b isgiven by
i kK
axb=[-2 1 -
(1)
3 -4 1
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=(1-4)i - (-2-3)] + (8 +3)k

= -3 +5] +11k
. the direction ratios of the required line are-3, 5, 11

Now, /9 + 25 + 121
= /155

-3 5 11
Direction cosine of the line are \/15—5,\/5—5,\/5—5

(i) Bythesinerule

a b c
sinA sinB sinC

a=ksinA b=ksinB,c=ksinC

Now, a2, b?, ¢? are in A.P.
b2 —a?=c?_p?

- b?=a%+c?-b?

_b*  af+c?-b?

" 2ac 2ac

k?sin’ B

", = B
x(ksin A)k(sinC) =

sin’B

——— =cosB
2sin AsinC

. sinB 2cosB
“sinAsinC  sinB

. sin[ﬁ—(A +C)] ~
" sinAsinC

. sin(A+C)

. — - =2cotB
sin AsinC

. sinAcosC +cosAsinC

- - 2cotB
sinAsin C

sinAcosC cosAsinC
So— - + — - = 2cotB
sinAsinC sin AsinC

_cosC N cos A _ 2cotB

"sinC  sinA

..CotA +cot C =2cotB
Hence, cot A, cot B, cot C are in AP
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(i) Let the three numbers be X, y, z
X+y+2=6

3(x+2)-y=10
5(x+y)-yz=3
OR
X+y+2=06
3Xx-y+3z=10
5x +5y -4z =3 (1)
The equations can be written in matrix forms
1 1 1]||x 6
3 -1 3||y|l=|10 (1)
5 5 4|z 3

1 1 1 X 3]
0 4 0 -| -8

y (1)
0O 0 -9z 27

X+y+2=6
4y=-8=>y=2
972=-27T=12=3
Inequation X + y + 2 =16
X+2+3=6
x=1

Three numbersare1, 2,3 (D)
[Note: If the student has started writing answer, then full marks will be given.]

Q3 (A)
() Let m, and m, be the slopes of the lines represented by the equation
ax® + 2hxy +by? =0. (1)
Then their separate equationsare y =m,x and y =m,x
<. their combined equation is (m,x—y)(m,x—y) =0
i.e., mm,x* —(m, +m,)xy+y’ =0 .(2)
Since (1) and (2) represent the same two lines, comparing the coefficients, we get,

m,m, — _(ml + mz) :i
a 2h b

Sma+m, = —%h and mm, =% 1)

4h* 4a _4(h*—ab)
b> b b?
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(1)
If 0 is the acute angle between the lines, then

m—-m,

1+mm,

(2Vh* —ab)/b| a4

1+(a/b) \ b

2vh*—ab

a+b

tan 0 = Jfmm, = -1

tan @ =

stan@ =

Jif a+b=0. (1)

X —X - 7-1 X—X - -1
(i) The lines 1o Y70 278 gy 2 _Y7Yo _ 2 intersect, if
& by G a; b, C,

X2=% Yo=Y Z,—4
& by ¢ |=0 1)
a, b, C,
The equations ofthe given lines are
x-1_y+1 z-1 and X—3 _ y—k _z
2 3 4 1 2 1
X =Ly, =-1Lz7=,x=3Y,=kz=0

a=2b=3c=4a=Lb=2c¢c=1 (1)
Since these lines intersect, we get

2 k+1 -1

2 3 41=0

1 2 1

~.2(3-8) - (k+1)(2-4)-1(4-3) =0
5-10+2(k+1)-1=0

- 2(k+1) =11

.'.k+1:E
2

.
..k_2 (1)
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(i) Letp: switchslis closed
~ p :switch s, is open
q : switch s, is closed
~(Q :switch s, is open
r : switch s, is closed
~ I :switch s; is open
Now,

pv(~pAq)
/
S

1

|, |
ST S,

(~aAnv-p

S’Z SS

/
S

[pV(~ PAQ)] V[(~qAr)V~ p]

/
S

1

Y S N
ST S,

S,

S

S

Q.3 (B)

() cosx-—sinx=1

Dividing by /1% + (~1)*

1 .
—— COSX — ——sinx =
V2

V2

cos” COS X sin” sin X =
4 4 2

V2
1
2

T T
COS(X + Z] = COS

4
¥ RaolIT Academy
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The general solution of cos@ = cosa is € =2nT £ —;nez (1)

a3
4
. The general solution of equation (i) given by

T T
X+—==2nt+—:nez 1
4 4 (1)

X =2nrx; XZZHE—%;HEZ (1)

(i) The required equation of the plane parallel to the plane x — 2y + 2z —4=01is x -2y + 22+ A1 =0

_ ‘1(1) +(-2)(2) + 2(3) + l‘

Now, distance of this plane from the point (1, 2, 3) \/12 2 1 2 ‘ (1)

V+3

= £1 &)

A+3=3 0or 2+3=-3
.~ A=0 or A=-6 1)
Hence, the equations of the required planes are
X—2y+2z=0and x -2y +2z - 6=0. (1)
(i) Let x unitsoffood F andy units of food F, be included in the diet of the sick person.

Thentheir total costis z = Rs. (6x + 10y) (1)

This is the objective function which is to be minimized.
The constraints are as per the following table :

Food F;, Food F, Minimum
(X) (y) requirement

Vitamin A 6 8 48
Vitamin B 7 12 64

From this table, the constraints are

6X +8y > 48, 7x + 12y > 64

Also, the number of units of foods F, and F, cannot be negative.
Xx>0,y2>0.

. the mathematical formulation of given LPP is

Minimize z = 6x + 10y, subjected to

6X + 8y > 48, 7x + 12y > 64, x>0,y > 0. (1)
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First we draw the lines AB and CD whose equationsare 6x + 8y > 48 and 7x + 12y > 64 respectively.

Point on Point on
the X-axis | the Y-axis
AB | 6x+8y=48 | A8, 0) B (0, 6)

CD | 7x+12y =64 C(%,Oj D(O,%)

Line Equation

(1)

X 4
O
.
o
w.
SN
(&)
o
~

The feasible region is shaded in the figure.
The vertices of the feasible regionare C (6—74 0], P and B(0, 6).

P is the point of intersection of the lines 6x + 8y = 48 and 7x + 12y = 64
Solving these eqautions we get

X=4, y=3
P=(4,3)
The values of the objective function z = 6x + 10y at these vertices are

2(C) = 6(@j +10(0) = 324 _ 5485
7 7
Z(P) =6(4) +10(3) =24 + 30 =54
z(B) = 6(0) +10(6) = 60
the minimum value of z is 54 at the point (4, 3).
Hence, 4 units of food F and 3 units of food F, should be included in the diet of the sick person to meet
the minimal nutritional requirements, in order to have the minimum cost of Rs. 54. (D)
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SECTION - 11
Q4 (A
M (a 08 (2)
E(x)=2_xp(x)
:(—2)(0.1)+(—1)(0.1)+(0)(0.2)+(1)(0.2)+(2)(0.3)+(3)(0.1)
=0.8
(i) (c) 2 (2)
| :T3x2dx:8
[2]
3 0
no®=8
Lo=2
(iii) (a) x“(d—yjz—xd—y:y (2)
X dx
y:§+& _____ (1)
diff.w.r.t.x
d_y:—_c+0
dx X2
2 dy
C=-X o (2)

Ny
y= dx +(_X2dl]
X dx
d dy \’
y= —x—y+x4(—yj
dx dx
2
dx dx
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V1-x%sintx+1 dx
J1-x?

J | V1=x7sintx 1 }
e dx

V1-x? " J1-x?

_ X Al 1
_J'e sint x+ 1_Xz}dx (1)
x_ sa-l d =1
:Ie sin x+—(sm x)}dx
L dx
| =e*sin x+c¢ (1)
(i) y:\/sinx+\/sinx+\/sinx+ ...... e
y>=sinx+y 1)
y>—y=sinx
Diff.w.r.t. x
ZyQ—d—y:cosx
dx dx

dy
2v—_1)—=2L =
(2y )dx COS X

dy  cosy
dx 2y-1 (1)

n/2 1
(i) 1= I dx
o 1+CcosX

n/2 1
l= | —————dx
! 2c0s° x/2 1)

nl2

:ifseczx/2dx
2 0

/2
zi[manf
2 2

0

=tan (EJ —tan0
4

1 (1)
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(IV) y — eax
Taking log both side
logy=axloge=ax

logy _ a
X
Diff.w.r.t.x

1 dy
. 1
Xy dx °9y(1)

X =0
xd—y =vylogy
dx
(v) Letx = Number of heads
n=>5
p=1/2
q=1/2

P(x=3heads) =" C, p*q™™*
=° C,(1/2)° (1/2)’

5x4 1 1
= X — X —
2x1 2° 27
010 5 g
2 32 16

Q.5 (A)

@1 :fsec3 X dx

= jsec x.sec? x dx
d
= sec x.jsec2 X dx —I [&(sec X) .Isec2 X dx} dx

=sec X.tan x—jsecx-tan X-tan x dx
=sec x.tan x—jsec x(sec2 x—1) dx
=sec x.tan x—j[sec3 X —secx |dx

| =secx.tan x—jsec3 xdx+jsec x dx

=secX.tan x— | +log|sec X + tan x|+ ¢

21 =secx.tanx +log|sec x + tan x|+ ¢

1
sl = E(sec x.tan x+ log |sec X+ tan x|) +C

W RaolIT Academy
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(i) y=(tanx)

2

% =2(tan™ x)%('ﬁ'ﬂn_1 X) =(2tan” X)1+ X

.'.(1+ xz)% =2tan x

Again differenitating w.r.t. x , we get

2
(1+x2)d y+ﬂ(0+2x):2+

dx?  dx 1+ x?
2
.'.(1+x2)d—¥+2xd—y:2 2 -
dx dx 1+x

d? d
.'.(1+ x2)2 5 ¥+2x(l+ xz)d—iz 2

X
(i) fiscontinousatx=0
leirg f(x)=f(0)
RH.S=f(0)=K............. (given)

1/x

7T
- 1/x tan — + tan x
L.H.S:Iim{tan(z+xﬂ =lim 4

0 1—tan ~tan x
4

e tanx/x
_ [i+tanx ™ (l+tanx)1/ta
=lim =lim| ————
x—=0 (

X—0 1—tanX 1—tan X)l/tanx
el

_ ;_ez

from(1),k = e’

Q5 (B)
. . 4
(i) Equationofthecurve: y =X e (1)

ﬂ =1+ iz

dx X

. Slope ofthe tangent at (x,y) =1+ iz
X

Equation of the line is y = 2x

Its slope is 2

4 4
.'.1+7: 2 7:1
s xi=4
SXx=%2
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From (1), if x=2,then y :2—%:0

4
and if x=-2, then y=—2—_—2=0

=.". The required points are (2,0) and (-2,0)

(i) Let 1 = [Vx* —a’dx
:j\/xz —a%.1dx

:\/xz—az.jldx—j[%(\/xz —az).jldx}dx

= /X2 _az,x_I;(ZX—O).xdx

24/ x? —a?

=X’ —a? .X—IL.xdx
Vx?—a?

2 2 2
x*—a’+a

:x\/xz—az—Jde
VX -a

dx
—xyJx?—a? - [Vx*—atdx—a’[——
j s

=xyx’-a’-1-a’ Iog‘x+\/x2—a2

+C;

=~ 2l =xyx*—a% -a’ Iog‘x+\/x2—a2 +C

2
X a C
o :Ex/xz ~a’ —7Iog‘x+\/x2 —a’ |+ =

2
X a
.'.J\/xz —azdx:E\/x2 -a’ —7Iog‘x+\/x2 —a2‘+c, where C =

€
€
€
€

&

> €
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(i) Let | = | XSInX

o 1+sinx

_ f(m=x)sin(n—x) _a a

_! Tosin(n ) dx Byumnggf(x)w<:£f(a—x)dx (1)
f msin x—xsin x

:I - dx

o l+sinx

:“I ﬂqx dx—f x&hx i
o L+sinx o L+sinx

tosinx

2l =n| ——d
n£1+ﬂnx " (1)

_ nI sin x ><(1—sin X)

. —~dx
o 1+sinx (1-sinx)

T

sin x —sin? x

¢ COS” X

dx

T

cos’ X €os® x

j‘- sinx  sin®x
0

=7 (secxxtan X —tan? x)dx

O ey 3

Oty 3

T (secxxtan X —sec? x+1) dx

= m[secx —tan x + x] (1)
~f(-147)-(0)]
=n(-2+n)
=7n"-271
I:Ei—n
2

Izn(§—1] (1)

Q6 (A)
() fiscontinouson [—-r,n]
~.fis continous at every point of [, 7]

(a)—g e[-m,n] ..fiscontinous at x = —g (1)

= Jim £ (x)= lim_f(x)= f(_g]

n
X—>—— X—>——
2 2
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< lim (=2sinx) = lim (a+sinx+B)

(b)g e[-mn,n] .fis continous at x = g

~dim f(x)=lim f(x)= f(g] 1)

n n
X—>— X—>—
2 2

~lim(asinx+b)=lim(cos x)
X%g xag

. T T
casin=+b=cos—
2 2

ath=0--—————— (2)
solving (1)and (2), a=-1,b=1 1)
(i) Given:
X3y
|Oglo {m = 2
X —y® 2
ey 107 =100 (1)

- x3 — y? =100x% +100y°

5 —99x° —101y* =0
Differentiating w.r.t. X, we get

dy
—99(3x%) —101| 3y* == | =0
() ( g dx] &)
. 99x% +101y? Y _g
dx
. 101y? Y __ggx?
dx

L dy _ —99x .
Cdx 101y? (1)
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(i) p(x)zm(gj(g] x=0,12,...4

n X
Comparing with p(x)= (X]( p) g™

E(x):np:4xE:§
9
5 4 80
V = :4 f— _— —
(X) npqg ><9><9 a1

[Note: If the student attempts this question or even writes the question number they
will get full credit]

Q.6 (B)
@) f(x)=2x*-21x*+36x—-20
Diff. w.r.t.x
f'(x)=6x"—42x+36
for maxima or minima f '(x) =0
-.6X* —42x+36=0
6(x—1)(x-6)=0
~X=1lorx==6
Now f "(x)=12x—42
f"(1)=12(1)-42=-30<0
Hence f has a maximumat x =1,
- Maximum value of f(x) = f(1)=2(1*)-21(1°)+36(1)-20 =_3
Again f "(6)=12(6)-42=30>0
- f (x)has minimum at x=6
- Minimum valueatx =6 = f(6)=2(6°)-21(6")+36(6)-20 =-128
(i) The given equation can be written as
(x2 + yz) dx = 2xydy

ieﬂ—X2+y2
Tdx 2xy

Above equation is homogeneous differential equation.
To solve it, we substitute 'y = vx

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)
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dy dv
—— =V 4+ X—
dx dx

. Equation (1) becomes

VA4 X — =
dx 2X-VX 2x°v
14V
2v
dv 14V 1V
dx 2v 2v
2v q _dx
1-v T (1)

Which is in variables separatable form
-, Integrating both sides, we get

2V dx
]

I1 —v? = X A
. —log ‘1 — vz‘ = log |x| + logc (1)
log ‘x(l—v2 )‘ = log|c|
X (1—v2) =c
Resubstitution V = % , We get
2
X [1 - %] =C
2 2
x[x Y ] =c
X
i.e. x? — y? = cx , which is the requried general solution. (1)
(i) c.d.fof Xis given by
F(x) = [ f(y)dy
-1
X \,2 3"
5[5
-1 1
3
(1)
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Consider P(X<1) = F(l):g+%:§ (1)
P(X>0) =0 [ Range of X is (-1,2)]
P(X>0) =1-P(x<0)
=1-F(0)
0.1
(5}
8
=9 (1)
P(1<X<2)=F(2)-F(1)
8 1] [1 1
) 5?}[5 5}
7
iy D
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