SAMPLE QUESTION PAPER
CLASS-XII (2016-17)
MATHEMATICS (041)

Marking Scheme

_ 2 _
tan~—! (tan—n) =tan~! (—tan E) =-Zz
3 3 3

|3AB| = 3% |A| |B| =27 x 2 x 3 = 162

Distance of the point (p, g, r) from the x-axis

= Distance of the point (p, g, r) from the point (p,0,0)

3x2-5 3x%-5
(3x2-5)2+1  9x*— 30x2+ 26

gof(x) = g{ f(x)} = g(3x*~ 5) =

Equivalence relations could be the following:
{(1,1), (2,2), (3,3), (1,2), (2,1)} and (1)
{(1,1),(2,2), 3,3),(1,2), (1,3), (2,2), (2,3), (3,1), (3,2)} (1)

So, only two equivalence relations.(Ans.)

L m n L l, I3 1 0 O
AN =l my; ny| [my my; mg|=[0 1 0f=1Is > (1)
lz mz n3zllng n; ng 0 0 1
because
I? +m?+ n?=1,foreachi=1,2,3 1/2
lll] + mimj + ninj=0(i¢j) for each i,j=1, 2,3 —> 1/2

On differentiating e’ (x + 1) = 1 w.r.t. X, we get

\ Vﬂ_ N
e+(x+1)edx—0 (1)
y, 4y _

= e+dx-0
ﬂ—_y N
.= € (1)

d? d
Here, {d—;;+(1+x)}3=—d—i

(1)

Thus, order is 2 and degree is 3. So, the sum is5 ——> (1)

x+3 _ y—4 8-z , x+3 _ y—4  z-8
Here, — = =— = — issameas — = — = —
3 5 -6 3 5 6
. . . . ox+2 -4 Z+5
Cartesian equation of the line is — = yT == —> (1)

Vector equation of the line is

P=(-20+47-5k)+A\(31+5j+6k) —>(1)




10. The feasible region is a triangle with vertices \
0(0,0), A(4,0) and B(0,4)
Z,=3X0+4%x0=0 > (1)
Za=3X4+4x0=12
Zs=3%X0+4x4=16 J
Thus, maximum of Z is at B(0,4) and the
maximum value is 16 > 1/2
4
3
A/ 1
/2
11. | Sample space = { B;B,, B1G,, G;B,, G1G,}, B; and G; are the older boy and girl respectively.
Let E; = both the children are boys;
E, = one of the children is a boy ;
E; = the older child is a boy
Then, () PEyE)=P(E2)= 22— (1)
E, 3/4 3
.. E1NE 1/4 1
(ii) P(El/E3):P(1E_33):2_/4:E — )
12. Here, Area(A) = \/Tg x’, where ‘X’ is the side of the equilateral triangle ~—> 1/2
ar_ 3 ax
So. PTI X at (1)
_ V3 _ 2 1
=5 (10 (@)= 10v3 cm?’/sec —> /2
13. [As A+B+C=m,

0 sinB cosC
—sin B 0 tan A| —> (2)
—cosC —tanA 0

sin(A+B+C) sinB cosC
—sinB 0 tan A
cos(A + B) —tan A 0

—sin B X + cos C X

tanA| —sinB tanA|
0 —cosC 0

0
=0 X
0 |—tanA
—sinB 0 |
—cosC —tand

= 0-sinBtan AcosC+cos CsinBtan A =0 (Ans.) ———>(2)

OR




b+c a—b a

Let A={c+a b—c b
a+b c—a c
1 a—b a
Applying C; >C;+C;, weget A=(a+b +¢c)]1 b—c b _— (1)
1 c—a c

Applying R, 2 R, —Ry, and R; &> Rs—R;, we get

1 a—b>b a
0 2b—a—c b—a
0 2a+b+c c—a

A=(a+b +c¢) —> (1)

Expanding A along first column, we have the result - (2)

14.

Since Rolle’s theorem holds true, f(1) = f(3)
e,  (1°-6(1)0+a(l)+b =(3)’-6(3)*+a(3)+b

i.e., a+b+22 =3a+b

=a=11 > (2)
Also, f (x)= 3x*=12x+a or 3x*—12x+11
As f (c)= 0, we have
1 2 1 _
3(2+55 ) -12(2+ ) +11 =0

As it is independent of b, b is arbitrary. > (2)

15.

6_
Here, f ‘(x) = 3x2—3x'4:¥ (1)

3(x*+ x%+1
= e+ D(x - 1)

Critical points are—1and 1
= f(x)>0if x>1 or x<-1; and f‘(x)<0 if —1<x<1

4 2
{~ ?’(x-;—fﬂ) always + ive}

Hence, f(x) is strictly increasing for x> 1 —> (1)

or x<—1; and strictly decreasing for

(-1,0)u(0,1) [1] (1)

OR

4y _ 3x2_ > 1
Here, = = 3x?-11 /2

So, slope of the tangent is 3x% - 11




16.

Slope of the given tangent line is 1.

Thus, 3x%2-11=1

(1)
that gives x = +2

Whenx=2,y=2-11= -9

Whenx=-2,y=-2-11= —13

Out of the two points (2,-9) and (-2, —13) > (2)

only the point ( 2,-9) lies on the curve

Thus, the required pointis ( 2, —9)

1/2

17.

Here, f(x) =x?+ 3, a=0,b=2andnh=b-a=2

J2Ge? + 1) dx=lim, o A[ f(a) + fa+h) + f(a+ 2h)+

= limy, o h[3 + 12h? +3 +22h%2 + 3+ ... +(n — 1)?h? + 3]

lim, _oh[3n+h? {124+ 22+ 32+ ... (n—1)?}]

limy, o[ 3nh + h* {Lﬁ(zn‘l) 1

lim, o[ 3nh + {mh—'ﬂnzﬂ}]

limy o[ 3x 2+ { £
26

16
=6+?,|.e., 3 —>

> (1)

..... +fla+n—=1h)——>(Q)

(1)

(1)

18.

The rough sketch of the bounded region is shown on the right. ——— —>

(1)
(1)
(1)

Required area = f:M cos X dx—_f(;T/4 sin x dx

= (sinx + cosx)] "(/)4

. T T .
= st+cosZ—sm 0O-cosO

=% -1,i.e, (\/E—l)squnits EEE— (1)

X

T oz
Tz Fig

y=ax+§....(1)

. dy
1ves —=a
g dx

Substituting this value of ‘a’ in (1), we get




OR

Given differential equation can be written as

dy 1+xy+—cos(%) y 1-+cos(§)

a = ) —;+[ P ] ...... (1)
_ 1-+cos(%)

Let F(le) - x + [ x2 ]

1
_ Ay 1+ cos (E)
Then F(Ax, Ay) = = [—(M)2 ]

Y
y 1+ cos (—)
e 17 )

. _ dy _ dv .
Putting y = vx and ol +x =N (1), we get

1+cosv

dv
v X —=7D
+ dx + x2

dv 1
= —=dx
1+cosv x3

Hence, the given D.E. is not a homogeneous equation.

Thus, y=ax+ g is a solution of the following differential equation y=x % + %. —> 1

dx

—> (1)

€y

v 2
=  sec’ (—) dv= =dx
2 X

Integrating both sides, we get

1
2tanZ:——2+C
2 x

1
or Ztanl=——2+C
2x X

N | =

19.

Since the vector p,q and T are coplanar

a 1 1
1—-a b-1 0
1—a 0 c—1

or =0

- (1)




= a(b-1)(c-1)-1(1-a)(c-1)-1(1-a)(b-1)=0

ie, a(1-b)(1-o)+ (1-a)(1- o)+ (1-a)(1-b)=0 ——> (1)
Dividing both the sides by (1-a)( 1 - b)(1- c), we get

a 1 1
ettt 0
. 1 1 1
l.e., ( _1_)+_b ;—0
. 1 1 1 _

20. | We know that the equation of the plane having intercepts a, b and c on the three
coordinate axes is §+ %+ % =1 re (1)
Here, the coordinates of A, B and C are (a,0,0), (0,b,0) and (0,0,c) respectively.
The centroid of AABCis ( 5,3,5 ). —> (1)
Equating ( %,g,g Jto(a, By),weget a=3a,b=3Bandc=3y —> (1)
Thus, the equation of the plane is — + ﬁ + —=1
or §+§+§=3 > (1)
21. | Let the distance covered with speed of 25 km/h = x km
and the distance covered with speed of 40 km/h =y km (%)
Total distance covered =z km
The L.P.P. of the above problem, therefore, is — (1)
Maximize z = x+y
subject to constraints
4x +5y < 200 > (1)
e |
x>0,y >0 } (1)
Any one value (%)
22. | Here,
X 0o 1 2
P(X) k 2k 3k

(i) Since P(0) + P(1) + P(2)=1, we have




k+2k+3k=1

i.e., 6k:1,ork:l
6

1

(ii) P(X<2)=P(0) + P(1)= k + 2k = 3k =

(iii) P(X<2)=P(0)+P(1) +P(2)=k+2k+3k=6k=1

(iv) P(X=>2)=P(2)=3k =§

(1)
(1)
(1)

23.

Let the events be described as follows:

E, : a fair coin is selected.

A : head comes up in tossing a selected coin

n n
P(E1)= 57 P(E2)= —

It is given that P(A) = % .So,

P(E1) P(A/E1 ) + P(E, ) PA/E, ) ==

E, : a coin having head on both sides is selected.

n+1 1 31

n
= X1+ -=—
2n+1 2n+1 2 42

n+l, 31

= L n+2Y-
2n+1 2 42

= 42(3n+1) = 62(2n+1)

= 2n =20, or n=10

= PAE) =L PAE) = — (2)

ey

ey

24,

_ fﬂ,’ X =f7l' m—X dX (1)

X
0 1+sinx 0 1+4sin (m—x)

=1 le.' X T X
0 1+sinx 0 1+sinx

b4 1
0 1+sinx dx (1)

= 20=m

EN Efn—l dx

20 1+cos(g—x )

Bl

T 1
R

N

U
[

Z fonsecz(f— ’Z—C) dx (1)

A
: oo (23] g

U

U

T 2-(2)] =m (1)
OR




: 2
Let|=f Sin X dX=J-taIlXS€C de (,yz)

sin3x+cos 3x tan3x+1
On substituting tan x = t and sec?x dx = dt, we get (1)
t t
= ft3+1 dt = f(t+1)(t2—t+1) dt (%)
SR Femertc.
_ 1 (2t-1)+3
=—;loglt+ 1] += f e (1)
1 2t-1
=—loglt+ 1] + 2 [ g dt + o [ o de
__1 1 2 _ Ty 1
= 3log|t+ 1] +6log|t t+ 1] +2f(t_ 1)2+(ﬁ)2 dt
2 2
2 _1,2t- 1
=——log|t+1| +—log|t —t+ 1] +—ta ( (2)
__l l 20 i —1,2tanx -1
= 3logltanx+1| +610g|tan X —tanx + 1| +\/§tan (—\/§ ) +c (1)
25. tan~?! (g) +tan~?! (x7—1) =—tan"17
= +(x_1) x+1) , x-1
= tan’! [Wﬁ =—tan" 17 ,if (=) (=)<1 ...(*% (2)
) D&
—1 [ xGeHD+ -1 ] 1
= ftan (x—l)x—(x+1)(x—1)] =—tan™"7
(x2+x)+ (x2+1-2x) _ 1
= - -D) =tan [—tan™ " 7]
2_
— 2x°—x+1 =—7 (1)
—x+1
= 2x>—8x+8=0
= (x—2)%=0
— X = 2 (1)

Let us now verify whether x = 2 satisfies the condition (*)

Forx =2,
(X—H) (x;1 )=3X 2 =2 which is not less than 1
x—1 x 2 2
Hence, this value does not satisfy the condition (*) (1)
i.e., there is no solution to the given trigonometric equation. (1)

OR
Given * on Q, defined by a*b = ab+1

Let, a€Q, b€Q then

ab€eqQ




and (ab+1)€Q
= a*b=ab+1 is defined on Q
*. *is a binary operation on Q (1)
Commutative: a*b = ab+1
b*a = ba+1
=ab+l (vba=abin Q)
= a*b =b*a
So * is commutative on Q (1)
Associative: (a*b)*c= (ab+1)*c =(ab+1)c+1
= abc+c+1
a*(b*c)=a*(bc+1)
= a(bc+1)+1
= abc+a+l
". (a*b)*c = a*(b*c)
So *is not associative on @ (1)
Identity Element : Let e €@ be the identity element, then for every a €@
a*e=a and e*a=a

ae+l=a and ea+l=a

—e=2"lande=2" (1)
a a
e is not unique as it depend on "a’ ,hence identity element does not exist for * (2)
Inverse: since there is no identity element hence, there is no inverse. (2)
26. | Therelation A’= A" givesA’A= A 'A =] (1)
0 «x 0 2y z 1 00 )
Thus, |2y vy —y||x ¥ 0 10 (15)
z -z Zz X -y z 0 0 1

0+x?2+x%2 O0+xy—xy 0—xz+xz 1 0 0
= |0+xy—xy 4y +y*+y? 2yz—yz—yz =[0 1 O]

0—zx+zx 2yz—yz—yz z>+2z%+2° 0 01
2x 1 0 0
= 6y 0 (2)
1
=>2x2=1; 6y2=1 and 3z2 =1
1 1 1
Sx=tg yeig 1=t (13)

OR




1 -1 2
Here, |A] = [3 0 —2|=1(0+0) +1(9+2) +2(0-0) =11 (1)
1 0 3
11 0 0
= |A|I=[0 11 0| i (1) (*2)
0 0 11
0 3 2
adjA=|[-11 1 8 (2)
0 -1 3
1 -1 2 0 3 2 11 0 0]
Now, A(adjA)=13 0 -2||-11 1 8|={(0 11 0 (1)
1 0 3 0 -1 3 0 11
0 3 211 -1 2 11 0 0
and (adjA)A=|-11 1 8|3 0 -2|=]0 11 O D
0 -1 3111 O 3 [0 0 11
Thus, it is verified that A(adj A) = (adj A)A = |A|l (%2)
27. . o [1-x
Putting x=cos 20 in {Ztan 1 fm},we get (1)
2 tan~1 1-cos 20
1+cos 26
ie, 2tan! |20 _, tan~!(tan®) =26 = cos 1 x 2
B 2c0s20
Hence, y = eSin“X cos™1x
= logy = sin®x + log (cos ™! x)
1.9y _ 5 -1 . ) 1
= ; X ax Zsinxcosx+ cos™1lx X Vi—xZ Sin 2x cos™1xvV1-x2 (2)
a4y _ _sin®x -1 : . 1
= cos™ " x [sin 2x = 1—x2] D
28. | Let (t’, t) be any point on the curve y* = x. Its distance (S) from the
line x—y +1=0is given by 1/2
_t-t?-1 1
>= | Viti /2
_tPotHl o - (r_ 1.3
=—5— {~t t+1_(t 2)+4>0} (1)
s 1
= E_J_E(Zt_l) 1
dzs
and — = V2>0 1
ds 1 . 1
Now,a= 0= E(Zt—l) =0 ,ie, t= 3 D

C 1
Thus, S is minimum at t= >




(3)2-()+1 3 3V2

So, the required shortest distance is—=—F—=175 0 (D

Y

Q
X
/ ’
Fig. 1
29. | 1) the line which are neither intersecting nor parallel. (1)
2) The given equations are
7=81-97 +10k +u (31 —16F+7k) cervvrrrrrrrnnn. (1) (%)
7=150 4297 +5k + U (31 +8/=5Kk) wvvrvvererrnnn. (2)
Here,a; = 81 -9j +10k; @, =151 +29j +5k
b, =31-16j+7k; b, =31 +8j-5k

Now, a,—a;= (15-8) i+ (29+9)f +(5-10)k = 71 + 38j— 5k (%)

and
— _— i j I’é ~
by X b, =|13 —16 7 |=241 +36j+ 72k
3 8 -5

= (b, X b, ).(Gp-a;)= (241 + 36j+ 72k).(7% + 38j— 5k) = 1176

Shortest distance = ‘(bl X by )(az 1)

x> s

1176

_ _ 1176 _ 1176 _98
" |V242+362+ 722

T V7056 84 7

(1)
(1)

(1)

--0-0-0--




