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CBSE Class 12 Mathematics Compartment Answer Key 2021 (September 13, Set 1 - 65/1/1)

65/1/1

QUESTION PAPER CODE 65/1/1
EXPECTED ANSWER/VALUE POINTS

PARTA
SECTION-I
-2 0 0
IF A 1s a square matrix of order 3 such that A(adj A) = 0 =2 0 , then find |ALl.
2 O =2
Ans. A - (adjA) =-21 %
|
s A= =2 o
(a) Find the order of the matrix A such that
2 -1 [-1 -8
1 0 ]A=|1 =2
-3 4_ B 1
Ans. Order of matrix A1s 2 X 2 |
OR
V™ 0 4] |
(b) If B= and A +2B = , find the matrix A.
1.9 =1 3
0 4] [2 -10
Ans. A = — !
=7 5| |0 -6 2
-2 14 ,
A=17 11 2
Write the smallest reflexive relation on set A= {a, b, c}.
Ans. The smallest reflexive relation 1s {(a, a), (b, b), (c, ¢)} |
(a) Find:
[ 1 )
Iex logvVx +— | dx
N 2X
) |
Ans. Here f(x)=logvx, '(x)=—
(1)
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|
3 J.ex(log\/;+-2—)dx=ex.log\/;+c 1
X
OR
(b) Find:
jeﬂogx dx
2log x _ 2 l
Ans. Ie dx-jx dx +c ;
X" 1
=—+c -
3 2
S. (a) Find the angle between the vectors I_E and 3 i,
Ans. Let O be the angle,
C N Gk i
) COSe=(lﬁ J) (hJ h):__ 1
1=l j—k| 2 2
2T 1
Qi -
— 3 5
OR
(b) Write the projection of the vector 7 = 3 43 +12k on (i) x-axis, and (ii) y-axis.
Ans. (1) Projectionof the vector ¥ on x-axis = 3 %
(11) Projection of the vector ¥ on y-axis =4 %

6. If 3=ci+3j—6kandb=2i—j—pBk. find the value of o and B so that g and b may be collinear.

Ans. 3 and b are collinear.

o 3 -6
320 - 6p=— 11
27T ‘ 272
7. Itt={(,2),2,4),@3,1), 4, k)} 1s a one-one function from set A to A, where A = {1, 2, 3, 4},
then find the value of k.
Ans. k=3 |
65/1/1 (2)
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8. (a) Check whether the relation R defind on the set {1, 2, 3,4} asR={(a,b): b=a+ 1} 1s transitive.
Justity your answer.

Ans. (1, 2),(2,3) € Rbut (1, 3) ¢ R ... R 1s not transitive. |
(Note: Any Similar other pair can be taken to show that R 1s not a transitive relation.)
OR

(b) If the relation R on the set A= {x: 0<x <12} given by R = {(a, b) : a=Db} 1s an equivalenc
relation, then find the set of all elements related to 1.

Ans. Set of all elements related to 1 1s {1}. 1
o
9. IfA=[1 0 4]andB =", find AB.
6
Ans. AB = [26] |

10. (a) Write the order and degree of the differential equation:

2 £ 1o\ 2 (12
d )2/+3 dy =x210g d )2/
dx \dx y, \dx P
Ans. Order = 2 %
Degree”iSnot'defined. %
OR
. . . . ~dy . .
(b) Find the general solution of the differential equation dx = a, where a 1s an ab\rbitrary constant.
dy 1
— =a, dy =|ad —
Ans.dxa IYIaX 2
1
— yVy=ax + C 5
. 3 4. .
11. Show that the function f(X)= " +7 is strictly decreasing for x € R — {0}.
3
Ans. f’(x) = % <0 forall x € R — {0} |
f(x) 1s strictly decreasing.
(3) 65/1/1
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13,

14.

15.

16.

65/1/1

Find the magnitude of vector a given by b= (; + 33 - ZIZ) X (—i + 31'2) .

i j ok
Ans. a=|1 3 —2/=9i—ij+3k %
1 0 3

Write the equation of the plane that cuts the coordinate axes at (2, 0, 0), (0, 4, 0) and (0, O, 7).

Ans. Equation of the plane is X ¥, 2_ 1“ 1
2 4 7

OR '

14x +7y+4z =28

S

Find the distance between the two parallel planes 3x + Sy + 7z =3 and 9x + 15y + 21z = 12.

4-3 |
Ans. Distance between the two parallel planes = J9+25+49 - /33 1
. | 1 s
If A and B are two independent events and P(A) = 3 and P(B) = Yy find P(AIB) .

Ans. A andB aré independent = A and B are independent

. P(E/E)ﬂ(ﬁ):l—P(A):l—%:% 1

A coin 1s tossed once. If head comes up, a die 1s thrown, but if tail comes up, the coin 1s tossed again.
Find the probability of obtaining head and number 6.

1 1 1

Ans. Probability of obtaining head and number 6 = e FRET) |

SECTION-II

Both the case study based question (17 & 18) are compulsory. Attempt any 4 subparts out of 5 from each
of question number 17 and 18. Each subpart carries 1 mark.

17.
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A tactory makes an open cardboard box tfor a jewellery shop from a square sheet of side 18 cm by
cutting off squares from each corner and folding up the flaps.

(4)
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Based on the above information, answer any four of the following five question, if x is the length of each
square cut from corners.

(1) The volume of the open box 1s:
(A) 4x (x* — 18x + 81)
(B) 2x(2x* + 36x + 162)
(C) 2x(2x* + 36x — 162)
(D) 4x(x* + 18x + 81)
Ans. (A) 4x (x> — 18x + 81) |

(1) The condition for the volume (V) to be maximum 1s:

dv d*v
A) —=0and < ()
(A) Ix 12
dv. d*v
B) .——=0and > ()
(B) ix %2
dv d*V
— >0 and==—=0
& 4x°
dv d*Vv
D) —<0and = {)
(D) ix 12
dv d*v
—=0and <0
Ans. (A) ix 12 |
(m) What should be the side of square to be cut off so that the volume 1s maximum?
(A) 6cm
(B) 9cm
(C) 3 cm
(D) 4cm
Ans. (C)3 cm 1

(iv) Maximum volume of the open box is:

(A) 423 cm’

(S) 65/1/1
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(B) 432 cm’
(C) 400 cm’
(D) 216 cm’
Ans. (B) 432 cm’ |

(v) The total area of the removed squares 1s:

(A) 324 cm?
(B) 144 cm”
(C) 36 cm”
(D) 64 cm”
Ans. (C) 36 cm” |
18. In answering a multiple choice test tor class XII, a student either knows or guesses or copies the answer
to a multiple choice question with four choices. The probability that he makes a guess 1s % and the
probability that-he copies the answer 1s % The probability that his answer 1s correct given that he copied

1S g

LetE,, E,, E; be the events that the student guesses, copies or knows the answer respectively and A
1s the event that the'standent answrs correctly.

Based on the above infermation, answer any four of the following five questions:

(1) What 1s the probability that the student knows the answer?

(A) 1

L

B) >

2

©) 3

1

D)

A 2

ns. (B) 5 1

(m) What 1s the probability that he answers correctly given that he knew the answer?

65/1/1 (6)

collegedunia:

India’s largest Student Review Platform

*These answers are meant to be used by evaluators



65/1/1

(A) 1

B) 0
U
© 7

L]
3
Ans. (A) 1 1

(D)

(m) What 1s the probability that he answers correctly given that he had made a guess?

Ans. (A) 2 1
(iv) What 1s the probability that he knew the answer to the question, given that he answered it correctly?

24

W5

B) T4
L) 5g

L) o

24
Ans. (A) 29 1

3

v) D, PEIA)is
k=1
(A) 0

(7) 65/1/1
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2
®) 3
(©) 1
11
D) 3
Ans. (C) 1 1
PART B
SECTION-I11

Question numbers 19 to 28 carry 2 marks each.
19. A random variable X has the probability distribution:
X 0 1 2 3 4
P(X): 0 K 4K 3K 2K
Find the value of K and P(X < 2).

1
Ans.O+K+4K+3K+2K=1:>K=B |
1
P(X£2)=P(X=0)+P(X=1)+P(X=2)=5K=E |
(A 1
20.  Simplify sec 5 Rl S a2
\ 2X =] J2
Ans. Letx=cos® .. 0 =cos x %
S [ 1 b 1 )
sec”! 5 =sec” ! : =sec” ! = sec_l(sec 20) 1
\2x° —1) \2cos“0-1/ L C0s 20 ) 2
1
= 20 5
_ -1 1
=2 60§ - X 5
0 6-5x
21. Ifthe matrixA=| » 1s symmetric, find the values of x.
| X x+3
65/1/1 (8)
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Ans. Matrix A is symmetric = x* = 6 — 5x 1
L XP+5Xx-6=0=>x+6)x-1)=0 X =-6,1 ]

22. (a) Find the relationship between a and b so that the function f defined by

ax +1 1f x<3

f(x) = |
-+ 3 1f X >3

1S continuous at x = 3.

Iim (ax +1) = lim (bx + 3) 1

Ans. fis continuous at x =3 = _ 4
X—3 Xx—3

= 3a+1=3b+ 3 —

2
4 2\
_2h = 2|lora-b== 1
= 3a — 3b ; 3 :
OR
(b) Check the differentiability of f(x) =[x — 3| at x = 3.
X34 B QaiK o)
Ans. LHD:(x=3)= Im = lim =—1 1
x—3f X883 x—3~ X—23
limlx_?)l_o—lim x—3_1 1
RH.D(x = 3) = L T e X3 5
LHD.#¥RHD, . f(x)isnot differentiable at x = 3 %
23. Find:
2
+ 2
j X2 dx
X~ +1
A J.X2+2dx—_|./l+ : \dx—x+tan_1x+c 141
e x> +1 g X~ + 1) »
24. (a) Evaluate:
1
_[m dx
—1 A
9) 65/1/1
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| X | | —x | | x|
Ans. Let t(X)=—, . t(—Xx) = = =—1(x)
X —X X
1
| X |
IxI_,
—1 5
OR
(b) Evaluate:
e (44+3sinx )
j log dx
; \4+3CcosXx /
/2 7 ; \
Ans. Let I= | log THOSINX | 4y (i)
/ 4+ 3cosX )
T/2 3 : 3
4 + Z—
= J~ log 3sin(m/2—Xx) dx
- \4+3cos(m/2—-X)
"E  (4+3cosx)
= | 1og ) |dx (i)
. \ 4 +¥3sm X
Adding (1).and (1), we get
/2 / : /2
4+ 4+ ]
21 = _f log pgtnx X 3C?SX dx = _f logldx =0
\4+3cosx 4+3sinXx
0 0
.1 =0
. . . dy
25. Find the integrating factor of m +(I+xcotx)y=x.
dy (1
Ans. The differential equation can be written as: dx T
X \X+cotx )
1
Integrating factor = eI [;*C‘“)dx _ (ogx+logsinx) _ Jlog(x sinx) _
65/1/1 (10)

*These answers are meant to be used by evaluators

X.SINn X 2 2

collegedunia:

India’s largest Student Review Platform



65/1/1

26. If 3. b and ¢ are three mutually perpendicular unit vectors, find the value of |3 +2b + 3¢ .

Ans. |dl=lbl=l¢l=1andda-b=b-¢=¢-a=0 5
124+2b+3¢1P =a% +4b%> +9¢%2 =1+4+9=14 1

. 1
1d+2b+3¢1=+/14 2

27. It the side AB and BC of a parallelogram ABCD are represented as vectors

L e —r

AR = 2{ + 4} _ 5E and BC = I + 2} + 3E , then find the unit vector along diagonal AC.
Ans. AC=AB+BC =(2i+4j—5k)+(i+2j+3k)
© AC =3i+46-2k l

3;+63—21; 3~ 64 2~
S e S g 1
13i+6j-2kl 7 T

Unit vector along AC =

28. (a) Using integration, find the area bounded by the curve y~ = 4x, y-axis and y = 3.

Ans.
Correct Fig. %
: y2 = 4x Required area = ar(OAB)
< Al3 B > 3
Ie
_ —|y*d g
| ( = - £ y” dy :
X'« 0 \ > X
13
1 9 .
= —-y3 = — $(. units l_|_l
YY’ 12~ ], 4 2 2
OR
(b) Using integration, find the area of the region bounded by the line 2y = —x + 8, x-axis, x =2 and
X =4,
Ans. Correct Graph %
A
, Required area = ar(ABCD)
A
; 4
i D —
. / 2y =—Xx + 8 — jg XdX 1
) B! |C | ) 2 2
0 2 4 ‘ .
or 1 if graph 1s not drawn.

(11) 65/1/1
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4

1
— __(S_X)z l
4 1 2
= —1(42—62)=53q. units L)
4 2
SECTION-1IV
Question number 29 to 35 carry 3 marks each.
. %
29. Show that the function f :R —{—1} > R —{1} given by f(x) = 7 18 bijective.
Ans. One-One:
Let f(x,)=1(x,), X, X, € R—{-1}
— L,
-. T 1s one-one.
Onto: Letany y € R — {1} such thaty = f(x)
X Yy
= = X
=+ ¥ X ¢ Dy !
-. For each y € R — {1} there exists x € R — {—1}. Such that y = {(x) %
. ‘7 1s an onto function.
. 11s a byjective function. %
dy X
30. (a) f x=acosO+bsin0O,y=asmn0->bcos 0, then show that dx = “; and hene show that
d’y d
2 4y y
- x—+y=0
’ dx? dx d

Ans. x=acos0O+bsinO,y=asin0—-bcos 06

d—x=—asin6+bsin8,,d—y=ac086+sin8 |

do do 7.7 B

65/1/1 (12)
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dy dy/dO _acosO+bsnO  x i
dx dx/dO -—asmnO+bcosO y 2
dy X
Ditterentiate o =~~~ with respect to ‘x’
X y
dy
d2y l.y_X&
— > = 5 |
dx y
d* d
2 4y y
=—y+X—
=¥ dx d dx
dy  dy !
— ' dX2 dx -y )
OR

dy y(+logy)

y—X _ X —
(b) If e =y, prove that iIx xJomy

Ans. Taking log onbeth side of e =* = y*

y—-x=Xxlogy (1) -
Ditferentioate-with respect to X
dy lzlogy:Xdy 11
dx y dx 2
d_y: y(1+logy) _ y(1+1logy) | | [
= dx y—xX xlogy using (1)
31. Differentiate sin” x w.r.t %,
Ans. Letu =sin® x, v = e X
du du/dv_ 2sinx.cosx  2cosX 11
dv dv/dx e**.(-sinx) etOs X +15+3
(a 2a)
: : 2 _ 4ax at
32. (a) Find the equation of the normal to the curve y~ = 7 s .
\ 111 m )
Ans. vy~ = 4ax, differentiating with respect to ‘x’
(13) 65/1/1
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2y£=4a:>ﬂ=%:>ﬂ =m

dx dx vy dx_( a Za] 1+1
mzﬁm

Equation of normal.

; 2a 1 /x a 1
m m \ m2)

Oor m*x +m’y —2am” —a =0
OR

(b) Find the equation of the tangent to the curve y(1 + x%) = 2 — X, where it crosses x-axis.

Ans. The point where the curve crosses x-axis 1s (2, 0) =

2
Differentiating, y(1 + x*) = 2 — x with respect to ‘x’
ﬂ_ —2x5 —] : ’ , | | 1
dx T+x2 slope of tangent at (2, 0) = 5 L
| 1
Equation of tangentt: y =0 = _E(X —2) |
orx+J3y-2=0
33. Find:
2
_f - > dx
(x—=1) (x+1)
2
X 1 ¢ 1 3¢ 1 1 1
dx =— dx +— dx —— dx 1
Ans. j(x—l) (x +1)° 4jx—1 4jx+1 2'[()( 1)° 12
1 1
:—log\x—1)+glog|x+ll+ ol 11
4 4 2(x+1) 2

. S dy _2xy-y . oax |
34. It the solution of the ditferential equation dx = ny2 1S ? =blog|x1+C, find the value of a and
X
b.

Ans. The given differential equation can be written as.

dy 1/y\2
dx x 2\x)

65/1/1 (14)
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ut y = vx, Ix Ix we get
dv V7
V+FX—=V
dx 2
idv—/—l\l—dx ‘ ing both sid
— 2 T2 )% , Integrating both sides
| |
—% ——===]ogl|x|4+cC
\Y 2
X | 1
——=——l]og|x|+cC = .—]. b= ——
— y 5 g ’ d ? )
X 1 |
—=—loglx|l+c,a=1,b=—
or v 2 g 5

35. Using integration, find the area bounded by the circle x* + y* = 9.

3
Ans. Area of circle = 4-ar(AOB) = 4_[ y dx
0

3
A :4j\/32—x2dx
0

- b \"w
= 41 J.§\/9—X2 +%sin_1 %
L \ 9/

9 13
:4{0+2x£>——0 = 91 sq.units
2 2]

SECTION-V

Question number 36 to 38 carry 5 marks each.

'3 4 2
36. (a) f A=|0 2 -=3|.findA™".
1 2 6

(15)
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Hence, soslve the following system of equations:

3X +4y + 2z =
2y — 3z = 3

3

X — 2y + 62 = -2

Ans. |Al = 2.

co-factors of the elements of the matrix.

Az =-16 A3 =9 Aj3=6

A

A

-adj(A) =

6
-3
=

1
2

\

—238
16
10

—-16

9
6

F/

(1 mark for any 4 correct co-factors)

The given system of equations can be written as

A-X=B
X 6
where, X = A= B = y :% -3
| I | _—2
LBl y=d25]
3 -1 1 B
_1_ B B _ B
(b) IfA =|—-15 6 5/and B=| -1
> =& 2 0
3 2 6
Ans. IBl=1,adj(B)=|1 1 2
2 & 3
1 3 2 6
Bl=—adiB)=|1 1 2
| B | I(5)
2 2 5

28 -16
16 9
10 6
OR

3 =3
3 0
-2 1

(16)
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(ABY'=B1.A'=]1 1 -15 6 -5 1
2 2 5|5 2 2 ‘
9 -3 5
=1-2 1 0 |
1 0 2

37. (a) Find the shortest distance between the following lines:

x+1= y+1= Z+land x—3: y—3 _ —
7 -6 1 1 -2 1

Ans. Vector equation of the lines:

P Pt
.

> |
and 52=35+53+7E,52=(f—23+1§)
4\ £
a,—a, =41+6j+8k, b, xb,={7 -6 1|=-4i—6k-8k ol
1 -2 1 -
(4i+6j+8K) - (—4i— 6 —8k) J |
- ) ———— =116 2
ShorteSt distane= | —4i—6]—8K | | 5

OR

(b) Find the distance of the point (-1, =35, —10) from the point of intersection of the line
= 2i—j+212 +K(3§+43+212) and the plane f-(;—3+lz) =J.

Ans. General point on the line 18: 7 = (2 + 3%){ +(—1+ 4)\,)3 +(2+ 27\,)12 ] =

For the point of intersection of the line with plane:

1
| (2430 —1(-1+4M)+12+2AM)=5= A =0 15

. Point of intersection 18 : (2, —1, 2) |
Distance = \/(2+1)% +(=1+5)* +(2+10)* =169 =13 1
(17) 65/1/1
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38. (a) Solve the following linear programming problem graphically:
Maximise z = 3X + 9y

subject to constraints

X + 3y < 60
X+y=210
XSy
X,y =0
Ans. Correct graph 3
AY
50 1 Value of z at corner points
40 + z(A) = 3(0) + 9(20) = 180
30 T
X + 3y = 60 .7 z(B) =0+ 90 = 90
A(0, 20)
20 b=

E— D15, 15) 2(C) = 15 + 45 =60 1

B0, 10) S5 5
X'« ,. } | | | X Z(D) =45 + 45 = 180
U 10 20 30 40 50 60
\£3 X +y=10 Max(z) = 180 at any point on AD. |
(b) The ecorner point of the feasible region determined by the system of linear inequations are as shown
below:
Y A
Al C(3. 4)
D(0, 2) |
B B(S, 2)

Answer each of the following:

(1) Letz= 13x - 15y be the objective function. Find the maximum and minimum values of z and also
the corresponding points at which the maximum and minimum values occur.

Ans. z(A) = 13(4) — 15(0) = 52
z(B) = 13(5) — 15(2) = 35
z(C) = 13(3) — 154) = -21 3

65/1/1 (18)
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z(D) = 13(0) — 15(2) = =30

:. Max(z) = 352 at A4, 0), Min(z) = =30 at (0, 2)

(1) Let z =kx + y be the objective function. Find k, 1f the value of z at A 1s same as the value of z at
B.

Ans. z(A)=zB) =>4k +0=5%k+2 = k=-2 1

(19) 65/1/1
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