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Q.1
()

(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

Section A
Select and write the correct answer
Answer: b) ~pV~q
Since p Vv g is true and p A q is false, one of p or q is true and other is false.

Answer: ¢) 7, 4?"

tanx = /3, ~ tanx = tang&tanx = tan (n + g) ax = g%"
.11

Answer: c) Norr

Here,al = 2, bl = 2, Cl = _3, az = 1, b2 = _2, CZ = 3

cosf = a1az+b1by+ciC; _ | 2—4-9
\/a12+b12+c12\/a22+b22+c22 VATl +4+9

11 1

~ V17V12 V238
Answer: b) 2 —

1 -2 1

a -5 3|/=0

5 -9 4

~1(=20 4+ 27) + 2(4a — 15) + 1(—9a + 25) = 0
S a= 2
Answer: ¢) o
y= \/logx + Jlogx + logx + - .00.,5 y? = logx + y,
oy 1, 4y dy 1

dx  x dx’dx x(2y-1)
Answer: c) 4.0125
f(a+h)=+v16.1,a=16and h = 0.1, f(x) = Vx

f'() = 5. f(@) = f(16) = V16 = 4
fl@=f016) ===

f(a+h) = f(a) + hf'(a)

+VI61 ~ 4+ (0.1) X - = 4.0125

Answer: ¢) 7 — 1
n n
JE xcosx dx = [xsinx — [ 1.sinxdx]}

T

[xsinx + cosx]g = g— 1

Answer: b)y = xlogx —x+ ¢

dy d
edx = x, . —y =
dx

logx,dy = logxdx
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Integrating,y = xlogx — | [;—x (logx) [ 1dx] dx + ¢,y =xlogx —x +c

Q.2 Answer the following
[ _ _ (25"
(_? P( V3, 1) - (2’ 6)
(i) Separate equations are y = 2x and y = —3x
Joint equation is (2x —y)(3x +y) = 0, 6x* —xy — y? =
(iii) y = [acos3x + bsin3x]3

Differentiating w.r.t.x

Z—z = 3[acos3x + bsin3x]? ;—x [acos3x + bsin3x]

= 3[acos3x + bsin3x]?[3acos?x(—sinx) + 3bsin®x(cosx)]
= 9[acos3x + bsin3x)?[bsin’xcosx — acos*xsinx]
(iv) Orderis 2 and degree is 1
Section B
Attempt any Eight
Q.3 Negation
(a)There exists a natural number which is an integer.
— (b)An € N,suchthatn + 1 < 2
Q.4 x+2y+z=63x—y+3z=105x+5y—-4z=3
Matrix equation is
[1— 1 11x1 [6
3 =1 3 ||y|=|10
5 5 —4llzl 13
— — R, >R, —3R{,R; > R; —5R;

1 1 17X 6
0 -4 O0||y|=]|-8
0 0 91tz | —27

The equationsare x +y +z =6...(1)
—4y =—-8,~.y=2,-92=-27,.2=3
In(1),x+2+3=6,~x=1
x=1y=2,z=3

Q.5 Usingtan™'x + tan"'y = tan™?! (%)
LH.S=tan! G) +tan~?! (%) = tan™" <1%_+£131> = tan™" (%) = tan”! G) -
R.H.S

Q.6 Consider 3x% + kxy + 2y%2 =0
Divide by x2,3 + k% +2% = 0....()
Since lines pass through the origin, % = m,slope of the lines.
If 2x + y = 0 is one of the lines then m = -2 must satisfy equation (i)
23+ k(-2)+2(4) =0,k ==
Q.7 Equation of the line is
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Q.8

Q.9

Q10—

Q.11

Q.12

A
3(xt3) _6(r-3) _ @1
6 6 T 6
(x+3) _ (0-3) _ @

2 1 -6
~The line passes through the point (— %% 1) and itsdrs are 2,1, —6
~ Vector equation is
— 1 1_ — — =
T = (—§l+§]+k)+l(2l+]—6k)

1 T
cos3x = —, .. cos3x = cos

V2
We know, if cosx = cosa,thenx =2nct+ a,n € Z
2
Bx=2nm+s cx=224" nez
4 3 —12

f(x) = 2x3 — 15x2 — 84x — 7
~f'(x) = 6x% — 30x — 84 = 6(x? — 5x — 14)

=6(x—7)(x+2)

f is a decreasing function.

~ff(x)<0,n6(x—7)(x+2)<0

Case(i)x —7 > 0and x + 2 < 0,~ x > 7andx < —2.This is not possible.
Case(ii)x —7<0and x +2 >0, x < 7andx > —2,

=2 <x<7
I_f dx _f secZxdx _f sec?xdx
1+3sin2x sec?x+3tan?x 1+tan?x+3tan?x

_f sec?xdx lf sec?xdx
= = <0 .
1+4tanx 4 (%) +tanZx

Let tanx = t,.sec?xdx = dt
1 dt 1 1 t
wl==|——==X tan~! +c

i i oA L oA
1 1

= Etan‘1 2t+c = Etan‘l(Ztanx) +c

For the following probability distribution of X

X 0 |1 |2 |3 |4
P(X=x) |2k |5k |4k |3k | 2k
Since itisap.m.f.

2k+5k+4k+3k+2k:1,k=1—16

(i) P(X > 2) =4k+3k+2k=9k=116
Let the radius and height of the cylinder be ‘r’ and ‘h’.
r+h=6:-h=6—-71

Volume,V = nr?h = nr?(6 — r) = n(6r? —1r3)
Differentiating w.r.t.’r’
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Q.13

—Q.l4

Q.15

Q.16

av _ )
— =n(12r — 3r*)

. dv
For maximum volume: — =
ch =2
d%v

Tz = 7'[(12 - 61‘)

d?v .
Forr = 4’@ = —12m < 0, ~.Maxima
Volume is maximum whenr = 4, h = 2
Maximum volume is 32mcu. units
y = Ae** + Be™*
Differentiating w.r.t.x

L — 4Ae* — 4Be™*
dx

Differentiating W.r.t.x

Z &Y — 164e** + 16Be™* = 16y —

- Z— = 16y is the required differential equation.
Let X = coin shows tail

P(X =x) =nc,p*q"™*
Heren=6,p=0.5,q4=0.5

P(X =2) = 6,(0.5)?(0.5)* =

0,-m(12r —3r?)=0,~r=4

&5 L =1 _0.2344
1Xx2 64 64

Section C
Attempt any Eight

In AABC,a=4,b=5¢c=3
a+b+c 44543

S = = =6
2 2
s—a=2,s-b=1s-c=3

., A |(s=b)(s—c) _ @_i
(a)smz—\/ bc _\/15 RS

b?+c2-a?  52+32-42  25+9-16 18 3
(B)cosAd =—7—= 2(5)(3) 30 30 5
(c) A(AABC) = \/s(s —a)(s—=b)(s—c)
=6 x 2 X 1 X 3 = 6sq.units
Let OA (or OB) passing through O,origin form equilateral triangle with the line x +y =

10. Let slope of OA (or OB) be m;and of the line x + y =10 be m,. ~ m, = —1
_ . _ m1+1

an 60 |1+m1m2 ” \/§ - 1_m1 ’

squaring,3(1 — my)? = (my + 1)?

-'-3 - 6m1 + 3m12 = m12 + Zml + 1, i m12 - 4m1 + 1 = O

Since OA passes through the origin, m; = =

2
(%) — 4% + 1 = 0,x2 — 4xy + y? = 0is the pair of lines forming an equilateral

Gateway to Knowledge Lit Careers
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triangle with the line x + y = 10.
Let p be the distance of the origin from the line x +y = 10.

Lp= height of the equilateral triangle.
0+0-10

V1+1 - 2
. . p% 50 ,
Area of the equilateral triangle is 5= 554 units
Q.17 letXt_Y_Z_;
2 1 2
Any point on the line is (2t+1, t,2t). Let M be the foot of the perpendicular. Let M =

(2t+1, t,2t)Let P = (2,4,-1).

Drs of the line are 2,1,2 and drs of PM are 2t —1,t — 4,2t + 1

PM is perpendicular to the line.

2Qt—-1D)+1(t—-4)+2Q2t+1)=0,~4t—2+t—4+4t+2=0,-9t =

4t =1

9
M= (5 5.5) N
Q.18 Let A, B, C be the vertices of the triangle. Let D, E, F be the midpoints of sides BC,

— CA, AB respectively. Let @, b, ¢, d, e, f be the position vectors of points A, B, C, D, E,
Fw.r.t. some fixed origin O. Therefore, by midpoint formula,

5 b+¢c _ a+c z a+b

d_—z €= T’f_ 2

~2d=b+¢2e=a+c,2f=a+b

.'.2d+c_1=a_+b:|-c',2e'+b +b+c2f+c—a+b+c

2dta _ 2eth 2f3+c = a”; € = g where g is the position vector of the point G. -G

lies on all the three medians. . The I\/Iegians are concurrent.
Q.19 Leta=—21+]—k,b=—31—_4]'+k_
A vector perpendiculartoaand bisa X b

T Tk _
axXxb=|[-2 1 —-1|=-3t+5/+11k
-3 -4 1

Required direction ratios are -3,5,11
Q.20 Let the equation of the planebe ax + by + cz+d =0
Since the plane is parallel to X-axis, its normal is perpendicular to X-axis.
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Let the drs of the normal be a, b, c.

Drs of the X-axis are 1,0,0

~a(l) +b(0)+c(0)=0,a=0

Equation of the plane is by + cz+d =0

(2,3,1),(4,-5,3) lieoniit.

23b+c+d=0....(0)and =5b+3c+d=0....(2)
Subtracting (2) from (1) we get 8b — 2c¢ = 0,.. c = 4b
In(1)3b+4b+d=0,~.d=-7b

~Equation of the plane is by + 4bz—7b =0,~ y+ 4z =17
Vector equation is 7. (J + 4k) = 7

Q.21 x = acos3t,y = asin’3t

Differentiating w.r.t.’t’

dx 24 dy 02

— = —3acos“tsint,— = 3asin“tcost

dt dt
dy ( /dt) 3asin®tcost sint

S = —=——_.. (1)
ax  (%%¥/,)  —3acos2tsint cost

y _ asin 3t _ (smt)3
- )

x  acos3t cost
— st _ ()
” cost - (x) 1
ay _  (¥)\3
In (1), = (x) .Hence proved.
Q.22 I={ y

x 2dt 2t 1-t2
Lettan==¢, - dx = ,Sinx = ,COSX =
2 1+t2 1+t2

[

3+2sinx+cosx

2dt

. I_f 1+L2 _f 2dt _J' 2dt
o 3+2( 2t ) (1—t2> 3+3t2+4t+1—t2 2t2+4t+4
1+t2 1+t2

- ft2+2t+2 - ft2+2t+1+1 - f (t+1)2+(1)?

. t+1 ax 1 -1X

= tan” (—1)+c ........... { =—tan™' =+ c}
=tan" (t+ 1) + ¢ = tan~! (tan (g) + 1) +c

QB Lo yig
dy

Here P=-1 ~IF.=elPdx = of -1dx — p—x
Solution is
y(I.F.) = [QU.F.)dx +c
~ye™) = f2x(e‘x)dx +c
“y(e™) =2l ~xe ™ ~ (D) (e dx] +
~y(e™) = —er X _2e*4¢
ny=-2x—2+ce¥,.y+2x+2=ce*

— —y = 2x . This is of the type Z—z + Py = Q,where P and Q are functions of x.
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Since the tangent passes through the origin,
O+0+2=C,.‘.C=2

The equation of the curve is
y+2x+2=2e"

24 v _ — 4 3 AV _ 4 9247 g _ 2 (ar
Q D —gr=2V="2m3 " =2n3r22 1 8 = 4n(2) (dt)
ar _ 1 — 2 44 _ ar _ ) 2
= 7 cm/sec . Surface area,A = 4nr = 47t (2r) i 81(2) (Zn) = 8cm*/sec

Q.25 X~ B (n, p)
()E(X)=np=5, ~15p = 5, .-.p:%_q =1-p= 1-§:§
Var(X) = npq :156) G) = 13—0
(i) E(X) =9, Var(x) =4.5

4.5 1 1 1
~np=9andnpqg=45,q =5 =7Pp=1-q=1-2+p=7
n(%) =9,.n=18 —
Q.26
. X=X 0 1 2 3 4
P(X =x) 02 (01 |02 [04 |01
- Expected value, E(X) =Y x;P; = 0(0.2) + 1(0.1) + 2(0.2) + 3(0.4) + 4(0.1) =0 +
01404+124+04=2.1
E(x2) = x2P(x) = 02(0.2) 4+ 12(0.1) + 22(0.2) + 32(0.4) + 42(0.1) = 0+ 0.1 +
08+4+36+16=6.1
— — Variance(x) =E(x?) —E(x)? = 6.1 — (2.1)?
=61—-441=1.69
Section D
Attempt any five
Q.27 s 81
v L
=5 = 57
Il &)

Let p: switch S; is closed, g: switch Sz is closed and r: switch Sz is closed.
Symbolic form: (p vV~ qV~1r)A[pV (qAT)]

plg|r|~q|~r| pV~qV~r | gAT | pV(gAT) | (DA(2)
1) 2

TITIT| F | F T T T T

TITIF] F | T T F T T

TIF|T| T | F T F T T

TIFIF] T | T T F T T

FIT|T|] F | F F T T F
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FIT[F[ F [T T F F F
FIF[T[ T | F T F F F
FIF[F[ T T T F F F

Q28 |A|l=-13+6+6=-1

Al = Iifl(adjoint A)
Minors: My; = =13, My, = =3, M3 =2,My; = 2,My, =1,
My3 =0, M3y =7,M3; = 2,M33 = —1

CO-faCtOI’S All = _13,1412 = 3,A13 = 2,A21 = _2,A22 == 1,
A23 - O,A31 - 7,A32 == _2,A33 - _1

-13 -2 7
AdjointA=| 3 1 -2
2 0 -1
-13 -2 7 13 2 -7
Al=—| 3 1 -2(=(-3 -1 2
2 0 -1 -2 0 1
_ Q.29 0
?.-l I'; . . I b
£ C‘ \
A m c n B

a, b, ¢ are the position vectors of the points A, B, C w.r.t. origin and point C divides AB
internally in the ratio of m:n

Now,g =2, . n.AC = m.CB
Since AC and CB are in the same direction and are collinear,
nAC = mCB,~ n(¢c —a) =m(b — )

_ _ — _ _ — _ _  mb+na
nc —na =mb—mc,~~- (m+n)c=mb+na,c=

m+n
A(2,-1,3) and B_(-5_,2,-5) ~
a=2t—j]+3k,b=-51+2]—5k
m:n=3:2
. = _ 3(=51+2j-5k)+2(21-j+3k) _ 1 4_ 97
NnC= v = 5l+5] 5k
Q.30
Inequalities Equalities Points to be plotted

x+y<8 x+y=8 |(80).08)..L1
x+4y>12 | x+4y =12 [(12,0),003)...L.2
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5x + 8y > 20 | 5x + 8y = 20 | (4,0),(0,2.5)...L3
x=>0 x=0
y=0 y=0
¥
\5
_y
A
S ¥
AO “‘\\?i;? '““-,JLZ
*--Jle

Shaded portion is the solution set.

Points z = 30x + 20y
20 4 680 —
A(?,g) z=2=2267
B(0,8) |z=160
— C(0,3) |z=60

z is minimum at C (0,3) and the minimum value is 60.

Q.31 Let small increment in x be §x ... Let u increase by du and y by &y.

Con_sider% ZZ 9% Taking limit as 8x — 0 on both sides,

0 . d au
X = llm—y—

8§x—0 0x  §x—0 0u  0x

d b . du
asdx » 0,0u —» 0~ lim 2= lim £, lim &
Sx—0 0x Su—0 ou’ 6x—>0 ox

Sinceyisa differentlable function of u and u is a differentiable function of x,

. oy ou __ du
lim 2 = 2 and lim = ==
Su—0 ou du Sx—0 O0x  dx’

. a d du
o lim Z2=2
Sx—0 0x du’ dx
3 dy dy du

) X —. Hence proved.
dx  du dx

y = sin?(x + 3)
Let sin(x + 3) = u,y = u?

ay du _

m zu . = cos(x + 3)

y _dy —

—=—= E—Zsm(x+3)cos(x+3)

Q32 I=[e*sin2xdx
Integrating by parts,
I = [e3*sin2x dx
—63x co.;Zx + f 393x CcoS2x dx
e3x cos2x 5 3y Sin2x _ Ef 383x sin2x dx
2 2 2
e3x cos2x 3 34 Sin2x

_|__
2 2 2

4

. Since limits on R.H.S. exists, Limits on L.H.S. exist and is —.
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14—31 = %[—Ze3xc052x + 3e3%*sin2x]
3x

ol = el—g [3sin2x — 2cos2x] + ¢
Q.33 If fis odd f(-x) = - f(x) and if f is even f(-x) = f(x)....(1)
L.H.S. = f_aaf(x)dx = f_oaf(x)dx + foaf(x)dx ......
{using, f:f(x)dx = facf(x)dx + fcbf(x)dx,fora <c< b}
ALHS=L+ [ f)dx...oooe. (2)
I, = f_oaf(x)dx letx=-t,~ dx=-dt alsowhenx=-a,t=aand whenx=0,t=0.
tly == [P f(=0dt = [} f(-t)dt...{[] f(x)dx = = [ f(x)dx}
=[O f(=x)dx......... {17 F@®ydt = [} fx)dx}
2 In (1), LH.S = [ f(—=x)dx + [, f()dx = [, [f (—x) + f(x)]dx
<[ FOOdx =0 if fis odd—
= foaf(x)dx if f is even.As required.
— Q.34 A

—_— /,—" S N

/// N\ o

/ A1)

" C

-—(-‘\ [ 44% X

/ 0 s D J E(2 ﬂvl

> (vim/
™ ' 4
4/',"/ /’

s
> I3

ik

To get the point of intersection of the circle with the line, solving the two equations
simultaneously,

GV3) +y? =492 =1,y = +1

x =13

A is the point in the first quadrant, -~A(+/3, 1)

Draw AD perpendicular to OE.

'

E(2,0)
Avrea of the shaded portion = Area under the line OA +Area under the circle (arcAE)
V3 x 2
/5 Fdx + Sz V4 —x2dx
_ [ x? 3 x 5, 4 . _1(% 2
= [ﬁ]o +[EV4—JC +ESII’1 (E)]\/g
V3 V3

=73+ (O + Zg) — (7+ Zg) = gsq.units



