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EXPECTED ANSWER/VALUE POINTS
SECTION A

Q.No. | EXPECTED ANSWER / VALUE POINTS | Marks

SECTION-A
(Question nos. 1 to 18 are Multiple Choice Questions carrying 1 mark each)

1. If for a square matrix A, A2 —3A + I = O and AL = xA + yI, then the
1 value of x + yis:
(a) —2 by 2
(e} 3 (d) -3
Ans (b) 2 1
5 2. If |A| =2, where A is a 2 x 2 matrix, then |4A~1| equals :
' (a) 4 (b) 2
(c) 8 (d) 1
32
Ans (c) 8 1
3. Let A be a 3 x 3 matrix such that |adj A| =64. Then |A| is equal to :
3. , :
(a) 8only (b) —8only
(e) 64 (d}f 8or—8
Ans (d)8or—8 1
4. 3
4, IfA = \‘u )J and 2A + B is a null matrix, then B is equal to :
o 2
6 8 -6 -8
{a) (b)
Lo 4] l— 10 - 4}
5 8 -5 =8
(e) (d)
Lo 3} {— 10 - 3}
Ans -6 -8
O 0 1
d .
5. If —(fix)) = log x, then fix) equals :
5. dx
(a) —1|C (b) =xllogx—-1)+C
X
. 1 1
(e} =xlogx+x)+C (d) E+C
ANS (b) x(logx—1) + C 1
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T
6 6
) 2 T .
6. I sec”(x — EJ dx is equal to :
0
{a) 1_ (by — 1_
A3 V3
() 3 (d —+3
1
Ans (a)\/_§
7. The sum of the order and the degree of the differential equat
7. d2 & \.3
J +| dy = siny is:
dg?  Ldx ) . l
(a) 5 (b) 2
(e) 3 (d 4
Ans (c)3
A A M A A M
3 8. The value of p for which the vectors 21 +pj + k and —41 —6j + 26k
' are perpendicular to each other, is :
fa) 3 (b) -3
fe) - 17 (d) 17
3 3
Ans (@) 3
n A A AN )
9 9. The valueof (1 x j). j +(jx1).k is:
(a) 2 (b) O
fe) 1 (d -1
Ans (d)-1
— — A — A A A —
10, Ifa + b =1ianda =21 —2j +2k,then | b | equals:
10. -
(a) v1 (b) 3
(e) \.'I'E cd} '\n'l'ﬁ
Ans (b) 3
-1 1-y 2z-1
11.  Direction cosines of the line — = y _ 2 are
1. 2 3 12
2 3 6 3 12
(ﬂ) e R (b) — 5 = 3 —
77T V157 V157 {157
2 3 6 2 3 6
(C) e (d) =3 R —
7 7 7 7 77
2 -3 6
AnS @753
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12. IfP é =0-3, P(A) =04 and P(B) = 0-8, then P E is equal to :
12- B A
(a) 0-6 (b) 0-3
(c) 0-06 (d) 04
Ans (@) 0.6
SE R X - 3Xx+5, x22 : ¢ , ;
13 13. The value of k for which f(x)= { o is a continuous funection, is :
. k==, x<2
11 4
(a) - b)) -
4 11
(c) 11 (d) L
4
11
Ans (d) -
0 1 N
14. 14. IfA= _— and (31 +4 A)(31—4 A) = x~I, then the value(z) x is/are :
- 0]
(a) +7 (h) 0
(c) 5 (d) 25
Ans (c)£5
15. The general solution of the differential equation x dy — (1 + x%) dx = dx
15. 15
<3 <3
(a) _\‘:2){4-‘7 +C (b) _\'=2logx+'7+(.‘
(c) _\'=¥+C (d) _\'=210gx+%+€
AnS (d)y=2|ogx+x72+C
16 16. Iff(x) = a(x —cos x) is strictly decreasing in R, then ‘a’ belongs to
| @ {0} ®) (0, )
Ans (c) (-o0,0)
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17.

The corner points of the feasible region in the graphical representation

17. of a linear programming problem are (2, 72), (15, 20) and (40, 15). If
z = 18x + 9y be the objective function, then :
(a) z is maximum at (2, 72), minimum at (15, 20)
(b) z 1s maximum at (15, 20), minimum at (40, 15)
(c) z iz maximum at (40, 15), minimum at (15, 20)
(d) z is maximum at (40, 15), minimum at (2, 72)
Ans (c) z is maximum at (40, 15) and minimum at (15, 20) 1
18 18. The number of corner points of the feasible region determined by the
' constraints x—y 20, 2y<x+2, x20, y20is:
(a) 2 (by 3
(e) 4 d)y 5
Ans (a) 2 1
(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each)
: . : : an
19 19. Assertion (A): The range of the function fix) = 2 sin™! x + 5 where
. |m Om B
xe[-1,1],is l-—, ’—J
EL
Reason (R): The range of the principal value branch of sin™!(x) is
[0, m].
Ans (c) Assertion is True, Reason is False 1
20. Assertion (A): Equation of a line passing through the points (1, 2, 3) and
20. g r + Sy
GRS £t S i
2 3 0
Reason (R): Equation of a line passing through points (xy, vy, 2y),
G X—X y=y zZ—2z
(X0, V2. 25) is given by L - 2771 - 1
Xog—X1 Y2—Y¥1 22—2
Ans (d) Assertion is False, Reason is True 1
SECTION-B
Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each)
21. (a) A function f: A — B defined as fix) = 2x iz both one-one and onto. If
21. A ={1, 2, 3, 4}, then find the set B.
OR
(b)y  Evaluate :
. .3 3n
sm_l[sm —E} + cos“]{cos -—-) + tan~1 (1)
\ '1 / \ 4 /
Ans 1
@ f(1)=2,1(2) =4,1(3)=6,f(4)=8 15
. B={2,4,6,8} Yo
OR
n 3n W 1
(b) Required value = Z+T+_ 15

4
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1
_ 9 5
4
22. Find all the vectors of magnitude 3+3 which are collinear to vector
22 A A A
: i+)+k.
Ans o ek T /l\< .
Unitvectoralong 1 + ] + k is —+ — + —
NN
. A A 1 1
Required vectorsare 3i +3j +3k and-3i -3] -3k 4=
2 2
23. (a) Position vectors of the points A, B and C as shown in the figure
23 - —> —>
' below are a , b and ¢ respectively.
e ° °
- - o
Ala ) Btb) Cie)
- 5 o > >
If AC = S \B express ¢ intermsof a and b.
OR
(b)  Check whether the lines given by equations x=2A+ 2, y=7A + 1
z==3A—=3andx=—N—2, y=2U+ 8, z=4U + 5 are perpendicular
to each other or not.
Ans ) =S —
@) According to question, C

- _5 o~
-a =—(b-a
4( )

%
C —

-l>|m¢

ob _
4
OR

(b) D.rs.of linesare<2,7,—-3>and<-1,2,4>
Now?2. -1+7-2+-3:4=0

1
1
.. given lines are perpendicular
2
24. 24. Ify=(x+ JxZ —1)2, then show that (x2—1) [gi] = 4y2.
Ans 2
d X 2 (x +UX? - 1)
y =2(x+\/x2—1j(1+ ]: 1%
dx Ix2 -1 Ix2

Yo
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25, 25. Show that the function fix) = I0M0F. X, is strictly decreasing in ’E. m |
44 cos x 2 )
Ans £1(3) 16[4 + cos x] cos X + 16 sin 2 x 1
= - 1
(4 +cos x)2
_ COs X (56 — cozs X) V
(4 + cos X) 2
in(g,n),cosx<0:>f'(x)<0 V2
.. T(x) in strictly decreasing in (g, )
SECTION-C
(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each)
26. Evaluate:
26.
s
B
I [log (sin x) — log (2 cos x)] dx.
0
Ans nl2 nl2
Letl= J. [log sin x — log (2cos x)]dx = J‘ log (tan dex 1
2 %
0 0
a a
Using property j' f(x) dx = j' f(a — x)dx
0 0
TE/Z 1
We get, | = .[ log (%j dx
0
nl2 nl2
tan X cot X 1 Y
o210 = log X dx = log | — |dx
2 2 4
0 0
1 1'[/2 T 1
2l=log | — |X = —log — 1
g ( 4j 0 =519 )
|=2log ;OR—Z log 2 Ya
27. Find
27.
J‘ 1
dx
Jx(Wx + 1) (Wx +2)
Ans Lot | = J‘ dx
IX (WX +1) (VX +2)
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1 1
Let Vx =t, ——dx = dt 72
2+/x
dt
=2 j _a
t+1)(t+2
1 1
-2 j SET 1
t+1 t+2
=2[log [t+1]-1log [t+2[]+C 1
Jx +1
=2[Iog(\/; +1)—Iog(«/; +2)]+Cor2log +C 1
X +2 /2
28. (a) Find the particular solution of the differential
28 (l_\' 5 9
—— + sec” X .y = tan x. sec” X, given that y(0) = 0.
dx ’
OR
(b) Solve the differential equation given by
xdy—vdx— \.}xg + }': dx = 0.
Ans _ J.secz x dx
Let (a) Integrating factor = e = elan X 1/,
Solution is yetan X = J tan x sec? x el X dx + C 2
Lettanx =t sec? x dx = dt A
. j eta”Xtanxseczxdxzj eltdt=el (t—1) Y2
oyeldn X = oA X (tan x — 1) + C 1,
y(0)=0givesC=1
Particular solution is ye'ah X = e@N X (tan x — 1) + lor y = tanx -1 + ea 1

OR
(b)Given differential equation can be written as
2
&Y, b (X} --------- 0]
dx X X

dv dv
Lety=vx= — =v+ Xd_ substituting in (i)
X

Wegetv+xj—v =v+ V1+v?2
X

dv dx
= = —

Vi+ve X

Integrating both sides, we get

log |Vl + V2 +v|= log |x|+logC
y+x%+y% =cx?
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29. Solve graphically the following linear programming problem :

29.
Maximise z = 6x + 3y,
subject to the constraints
4x + y = 80,
3x + 2y < 150,
X + by =115,
x>0,y=>0.
Ans
Correct Graph 2
Corner points Value of Z
(2,72) (12 + 216 = 228) 1
(15, 20) (90 + 60 = 150)
(40, 15) (240 + 45 = 285) Maximum
30. (a} The probability diztribution of a random variable X is given below :
30. X 1 2 3
plx, h E E
2 3 i
(i)  Find the value of k.
(i) FindP(1<£X<3)
(1) Find E(X), the mean of X.
OR
(h) A and B are independent events such that P(A N B) = i~ and
P(A NB) = % Find P(A) and P(B).
AN @@ +5s+5=1 1
Givesk=1 2
N 5k _5
(i) P(1< X< 3) = e Ya
k 2k k 5k
E(X) =2piXi=—+—+—=— 1
(IE(X) = 2piXi > T3 T3 />
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1
E(X) = > %
3
OR
= 1 — 1
(b)P(A)P(B) = 2 P(A)P(B) = 5 Yo
Let P(A) =x P(B) =y
X1-Y)= 5, (1-Xy= = >x-y= =
4’ 6 12
eliminating y, we get 12x2 — 13x +3=0 1
. 1
ivesx= =, —
J 3 4
P(A) == = P(B) =~
( )—3:> ( )-4 1,
P(A) == = P(B) = =
W=7 3
31. (a) Evaluate :
31.
E
j e¥ zin x dx
0
OR
(h) Find :
j 1
dx
cos(x —a) cos(x —b)
Ans (@)Let | = j eX sin x dx
:eXsinx—Jcosxede 1
=eXsinx—cos x eX -1 Y2
L= %ex (sin x — cos Xx) Yo
/2
g .[eXsinxdxzie“/z+§or§(e“/2+1) 1
0
OR
1
(b)Let | = I dx
cos(x — a) cos(x — b)
_ 1 sin[(x—b) - (x—a)] 1
"~ sin(a-b) J cos(x —a) cos(x —b) dx
_ 1 U‘ sin (x — b) cos(x —a)  cos(x — b) sin(x — a) }dx 1/
sin (a — b) cos(X —a) cos(x — b)  cos(x — a) cos(x — h)
= ; I[tan( X —b) — tan(x — a)]dx 1
sin (a — b)
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1
= ———[log |sec(x—b)|—log |sec(x—a)l] + C 1
sin (a — b)
SECTION-D
(Question nos. 32 to 35 are Long Answer type questions carrying 5 marks each)
32. A relation R is defined on a set of real numbers R as
32.
R ={(x,y) : x.yis an irrational number}.
Check whether R is reflexive, symmetric and transitive or not.
Ans For reflexive
(1,1) ¢R as 12 is rational (or any other counter example) 1%
R is not reflexive
For symmetric
Let (x,y) €R .. x.y is an irrational number
. (y.Xx) is an irrational number
Sy, x) eR
S ) eR 1%
. Ris symmetric
For Transitive
(1,V2) R, (v/2,2) eR (or any other counter example)
but (1, 2) ¢R 2
.. R is not transitive
1 2 -2 3 —1 1
3. 183, (@ IfA=|-1 3 0|andBl=|—15 6 —5|, find(AByL.
0 -2 1 5 —2 2
OR
(b) Solve the following system of equations by matrix method :
X+2y+3z=6
2x—y+z=2
3x +2y—2z=3
Ans 1 2 -2 1 3 -1 1
(@A=[-1 3 ofB "= [15 6 5]
0 -2 1 5 2 2 1%
(AB)* = BA™
|Al=1(3)-2(-1)-2(2)=3+2-4=1%0 1
3 2 6
adj(A)=|1 1 2 2
2 2 5
3 2 6
1.1
A = I 1 1 2 1/
2 25 2
11 3 -1 1713 2 6
LB TA T =]-15 6 —5”1 1 2]

S5 2 2112 2 5
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10 7 21
=|-49 -34 -103 1
17 12 36
OR
(b)Given system is
1 2 3| x 6
2 -1 1|y 2
3 2 —-2||z 3
A.X=B=X=A1B
|Al=3520 Y
Aun=0 Aw=7 Awiz=7 1
A21 =10 A22 =-11 A23 =4
Az1=5 Ap=5 Agz=-5 17
a1 0 10 5 1
LA T = =3 7 —11
1
= X= —11 — 35 1
35 7
.x=1y=1 z=
34. (a) Find the vector and the Cartesian equations of a line passing
34. through the point (1, 2, — 4) and parallel to the line joining the
points A(3, 3, — 5) and B(1, 0, —11). Hence, find the distance
between the two lines.
OR
(b) Find the equations of the line passing through the points A(1,
and B(3, 5, 9). Hence, find the coordinates of the points on this line
which are at a distance of 14 units from point B
Ans (a)
Vector equation of required line through (1, 2, — 4) is
A A A AN A 1
r=1+2] —4k+l(2| +3) +6k)
and cartesian equation: == = y 2 =zt 1
Equatlon oflme through A(3 3 5) and B(1,0,-11)is
3|+3175k+u(2|+31+6k) Y2
Distance between parallel lines is glven by d= W
h ) R h ) N — N N N
Here b :2| +3] +6k, a, = | +2J -4k, a, =3i +3] -5k
- AN A
(ap —d)=2i +j -k 1
2
> S oA Ao
(az—al)xb =9i -14j +4k 1
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293
Ld=— 1
7
OR
(b)Equation of line ABis X+ = ¥-2 = 23
2 3 6 1
Let coordinates of required point on AB be (21 + 1, 3\ + 2, 6A + 3) for some A
1
According to Question
(2).-2)% + (31 - 3)% + (61 -6 )2 = 14% gives 22-2).-3=0 1
Solving we get A= 3 and -1 1
.. required points are (7, 11, 21) and (-1, -1, - 3) 1
35. Find the area of the region bounded by the curves x* =y, y =x + 2 and
3. X-axis, using integration
Ans Let Correct Graph : 1%
A
¥
—>
X
x coordinates of point of intersection are — 1, 2 1,
-1 0
Required area = J- (X +2) dx + J x2 dx 1%
-2 -1
-1 0
(x+ 2)2 x3
= + —_
2 3 1
-2 -1
1,15 ”
2 3 6

SECTION-E

(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment

guestions carrying 4 marks each)
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36. The Venn diagram below represents the probabilities of three different
types of Yoga, A, B and C performed by the people of a society. Further, it
is given that probability of a member performing type C Yoga is 0-44.

S

On the bazis of the above information, answer the following questions :
(i) Find the value of x.
(ii)  Find the value of y.
(iii) (a) Find P(S]

B

OR
(iii) (b) Find the probability that a randomly selected person of the

society does Yoga of type A or B but not C.

Ans (i)x+0-21=0-44 = x=0-23 1
(i) 0-41+y+0-44+0.11=1 =y =004 1
G (a)P(gj _P(€NB)

B P(B)
P(B) =0-09 +0-04 + 0-23=0-36 1
P( c j _023_23 1
B) 036 36
OR
(iii) (b) P(A or B but not C)
=0-32+0.09 + 0.04 1%
=0-45 Y

15
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Case Study -2

37.
37. A tank, as shown in the figure below, formed using a combination of a
cylinder and a cone, offers better drainage as compared to a flat bottomed
tank.

A tap is connected to such a tank whose conical part is full of water.

Water is dripping out from a tap at the bottom at the uniform rate of

2 em?/s. The semi-vertical angle of the conical tank is 45°.

On the basis of given information, answer the following questions :

(i) Find the volume of water in the tank in terms of its radius r.

(ii)  Find rate of change of radius at an instant when r = 22 em.

(iii) (a) Find the rate at which the wet surface of the conical tank is

decreasing at an instant when radius r = 242 em.
OR
(iii) (b) Find the rate of change of height *h’ at an instant when slant
height is 4 em.
Ans 1 1

((i)vzgnrzhzgnrg’ [ as 6 = 45° gives r = h] 1
av rzdr 1
i)— = r——
Up dt ’

= | — =——cm/sec
dt r=2\/§ 41T
(iii)(@) C=nrl = nrv/2 r = /2 nr?

ac ar
—=~2rn2r—
dt \/_ dt

dc 2
— =_—2 cm“/sec
dt/yr =242

OR
(iii)(b) 12 = h? + 12

=4 =>r=h= 22

h=r =2=2=_"cm/sec

Yo

Yo

Yo
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Case Study - 3

38.
38. The equation of the path traced by a roller-coaster is given by the
polynomial fix) = aix + 9) (x + 1) (x = 3). If the roller-coaster crosses y-axis
at a point (0, =1), answer the following :
(i} Find the value of ‘a’.
(i) Find f"(x)atx = 1.
Ans . 1 1+1
(i1=a(-27) = a=—
27
. 1
(if(x) = > (x+9)(x + 1)(x—3) Ya
1 34752
= — (X°+ 7xc—-21x-27)
27
1
f(x) = — (3x2 + 14x - 21) 2
27
" _6x+14 14
f'(x) = >
" _ 20
(1) =22 1
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