CBSE Class 12 Mathematics Compartment Question Paper 2019 (July 2, Set 3- 65/1/3)
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e Please check that this question paper contains 11 printed pages.

e (Code number-given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on
the answer-book during this period.
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General Instructions :

(i) All questions are compulsory.

(i1) The question paper consists of 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8 questions
of two marks each, Section C comprises of 11 questions of four marks each and
Section D comprises of 6 questions of six marks each.

(i11) All questions in Section A are to be answered in one word, one sentence or as per the
exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 1 question of

Section A, 3 questions of Section B, 3 questions of Section C and 3 questions of Section D.
You have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required.
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SECTION A

Uo7 G&IT 1 T 479 I J97 1 3% FT 8 |
Question numbers 1 to 4 carry 1 mark each.

5 3 8
1. TR (2 0 1| % 3T99d agg Hl TEEUS HTd hIT |
1 2 3
5 3 8
Find the cofactor of the element agg of the determinant |2 0 1.
1 2 3
2. z-3& W T P8, - 4,5) ¥ SIcl T T hl ARTS HTA hITIT |
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Tsh HHAA hl EIGY HIRUT HTd ShITST ST qod-fog | 5 Soh1s <hl gl W & o
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Find the length of the perpendicular drawn from the point P(3, — 4, 5) on
the z-axis.
OR
Find the vector equation of a plane, which 1s at a distance of 5 units from
A A

the origin and whose normal vector1s 21 — j + 2k.

3. Il ax + by = 0 % Pl bl HEYT L ATAT 3Tehed THIHLOT [T hIfTT, &l
aﬁﬂTmeﬁW%l

Form the differential equation representing the family of curves
ax + by = 0, where a and b are arbitrary constants.

4. Zlﬁsin2x+coszy=1%,Fﬁ3—YW$IIQQI
X

Find &Y if sin®x + cos®y = 1.
dx
QU d
SECTION B

Y97 G&IT5 & 12 7% 9% Jo7 & 2 376 & |
Question numbers 5 to 12 carry 2 marks each.

0. Wﬁﬁm:

J‘ 1
5 > dx
cos“x (1.- tan x)

HAAT

A Td shilou
1
J‘ x (1 -x)" dx

0
Find :

1
J. 5 5 dx
cos”“ x (1 — tan x)

OR
Evaluate :

1
I x (1 -x)" dx
0

it TH Tubd T el THIRAA T R R T A R T ICsldh TH AT I
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6. aﬁ%%yzbcos(X+a),ﬂﬁaaﬁ1bﬁﬁﬁwg,aﬁﬁ“€ﬁﬁﬁw
HIhA HHIRLUT <l HTd hIFT |

Form the differential equation representing the family of curves
y = b cos (x + a), where a and b are arbitrary constants.

7. U HieY JTd shiloT ST Ffest 2 3 Db aFl W A9 &I, Jal

A —> A A
a—4l—J+8k b =—3 + k.

—> —> —> ;
aﬁa=2f+2§+3ﬁ,b=—f+2§+§am c=3?+§@¥lﬁﬂ%

- — —% :
T a +ADb HEIA c WW%,H}KWWWWI

=
Find a unit vector perpendicular to both a and b , where

—> A A A —> A A
a =4i —j +8k, b =—j + k.

OR
—> A A A B> A A A - A A
If a =21 +2) +3k, b =—1+2j) +kand ¢ =31 + j are such that
— —

%
a <+ A Db 1s perpendicular to ¢ , then find the value of A.

8. A 3 B @ -&add g0 2 e falt P(A) = 0-3 3fR P(B) = 0-5 2 | P(A | B)
3TTd <hIToTT |

AT

Th AT H 3 EHE 9 2 AT TG & SN L A H 4 H%g 9 3 A g & | TIH
I | T g AgeaAl Fehrefl St 7 | Fepreft 7 Tl O U w%e 9 T oA
g BF <hl TR JTd hitolq, |

(Given that A and B are two independent events such that P(A) = 0-3 and
P(B) = 0-5. Find P(A | B).

OR

A bag contains 3 white and 2 red balls, another bag contains 4 white and
3 red balls. One ball 1s drawn at random from each bag. Find the
probability that the balls drawn are one white and one red.
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9. Uk YH &l A, B3I C ¢ Wdd &9 ¥ 5 HH hl ITRIHATT HH:

7

1

3
3R i%leﬁ&cﬁrﬁ, A ®Y H, Y9 §A HH h T Hd 8, dl 99 o &
Bl M <hl JTRIehdl T shifolq |

The probabilities of A, B and C solving a problem independently are %,

-;—’ and i respectively. If all the three try to solve the problem

independently, find the probability that the problem is solved.

1
10. IEf:R— R, f(x)=(3—x°)3 g IRHING g, i fof (x) FTd hilT |
1
If f:R— R is given by f(x) = (3 — x°)3, find fof (x).
oW 2Z¥ 080
11. xhfRaAES T [1 2 1] (2 0 1| (2| =087
1 0 2| [x
1 2 0] ]|0]
For what valueofxis |1 2 1](2 0 1|[2]|=07?
1 0 2] |x
12. 3Td hiiNT :
J‘ dx
\/ 5 — 4x —x°
Find :
J‘ dx
\/ 5— 4x —x?
_65/1/3. 5 P.T.O.
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SECTION C

Uo7 GEIT 13 23 TF JdF JoT b 4 3F & /

Question numbers 13 to 23 carry 4 marks each.

13. Sid vaq :

COS X
(1 + s1n x) (2 + sin xX)

dx

Find :
COS X
(1+ s1inx) (2 + sin x)

dx

14. HHE JTd shiloIU :

T

X S1Nn X
J‘ 5 dx
1+cos” x
0
Evaluate :
TE ™
X SINn X
I - dx
0 I+ cos” x

15. 3% TR x dx —y ¥ |1+ x2 dy = 0 &1 faRre g 31 i, & mn
%y=lﬁﬂﬁx=0.

AT

A (v )
WWUTXCOS[X dy =y COS A %! 8 i |

X ) dx L X

Find the particular solution of the differential equation

xdx—ye’ \/].—I-XQ dy = 0, given that y = 1 when x = 0.

OR
. . . 'y \dy y
Solve the differential equation x cos| = | — =y cos| = | + X.
\ X / dx X )
. 65/1/3. 6
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. —> . —> A N
16. Tude r . (31 +4] +2k)=5 T r .(3i — 2] — 2k) = 4 % TUR 39

QT 1 Fies GHIR A1d hINT 51 g (2,3, - 1) ¥ Tl 3 |

Find the vector equation of the line passing through the point

—> A A A
(2, 3, —1) and parallel to the planes r . 31 + 43 + 2k) = 5 and

> A A A
r .31 -2) —-2k)=4.

17. H ST 6 A = N x N @t UTehd G131 o hiHd I &1 TH=T 8 AN
T899 R 9= A W (a, b) R (¢, d) I 9 shaat Al ad = be gRIT IRATNG 2 |
ST Toh R Toh deddl 999 8 |

reraT
eusu fh £ R - {2) > R - {1}, f(x)=:2 2T YRTING ®of Teheh! 2 | Al
g:R- {1} > R - {2}, g(X):XZ_Xl Wﬁﬂﬁﬁ%,ﬁgoﬂx)ﬁﬁw |

Let A = N x N be the set of all ordered pairs of natural numbers and R be

the relation on the set A defined by (a, b) R (¢, d) iff ad = be. Show that R
1s an _equivalence relation.

OR

X

Show that I+ R =12} > R — {1} defined by f(x) = g 1S one-one. Also, if
X —
22X

g:R - {1} — R — {2} 1s defined as g(x) = , find gof (x).

X —1

2
18. T y = a cos (log x) + b sin (log x) &, dl EIM3Y feh ij 32’ | X‘;y -y =0.
X X

o d%y | Xdy |
dx? dx

If y =a cos (log x) + b sin (log x), show that x y =0.

19. ﬁ-‘log W\IIQ% :

tan_1/J1+X+\/1—X\:n
J1+x—J1-x) 4

Prove that :

tan_lf\/lJrXJr\/l_X\:E
J1+x—J1-x) 4
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20. IR xV.y*¥=x*%g, dl 3—yﬁﬁ$||éﬂ |
X

2
Ifc x =a sec 0 dUl y=atan36 %,Fﬁ d
dx

Find d_y
dx

If x=asec®0 and y=atan3 0, find

AT

OR

Jif x¥ Lyt = X7

d2
dx

32’ Td ShIfSTU |

21. 9i¢ =R Tog A5, x, 4), B4, 4, 0), C(5, 4, — 3) 91 D(7, 7, — 2) GHdE &, dl x

T O T HINT |
Find x such that the four points A(5, x, 4), B(4, 4, 0), C(5, 4, — 3) and

D(7, 7, — 2) are coplanar.

22. TEGE y“=4ax % 93 (at”, 2at) W TRIIGN qA1 AHAS o GHIH 1A

I, |

Find the equations of the tangent and normal to the parabola y2 = 4ax at
the point (at?, 2at).

23.  GRIUThI o TUT9H o JAM ¥ = @l T4g i

Y

B
Y

2

2

2

B+
’)/—I—Ot

o+ 3

=PB-v)@y—0o) (=) o+ P +7y)

Prove the following, using properties of determinants :

0

.
Y

BARTHA AT i T H A T ol THIRA AT I A R T By E
=

T *
= F
E o
= >
< =
- T
B THE ST AR T AT r Pl A THTRAAT £ abin T 58 TR

0

.
Y

2

2

2

B+
Y+ A

o+ [3

=PB-v—a)(a-Pp)(a+p+7)

~
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SECTION D

T G124 29 TF JAdF JoHH F 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24.

25.

it TH Tubd T el THIRAA T R R T A R T ICsldh TH AT I
T ¥
] =
£ =
= L
= T
o =
i =
= x
fabifn T H Tl T 1Rl THERA 4 TG B R T AR T Ittt T H TR ok

%@Tx_g Y=L _ 275 guqet ox + 2y + z = 3 I T farg W et 2,

1 8
w%aﬁ%mmmﬁﬁﬁn T U9 gUdd o 19 okl HI0T ot J1d Hifew |

AT

ﬁaj-ﬂqu<2,2,l>ﬂvﬁ@ﬁ'ﬁfﬁ@3ﬁ I %W:%%PHQH Q T hIedl B

X — 7 _ y — O _ zZ — 3 . x —1 _ y+1 _ z +1
3 2 1 2 4 3

37-d:@UE PQ 1 GHIHUT Ud TS Td shitil |

. : . . — —1 —
Find the coordinates of the point where the line = 1 A =2 = ’ 2 :
intersects the plane 2x + 2y + z = 3. Also find the angle between the line

and the plane.

OR

A line with direction ratios < 2, 2, 1 > intersects the lines

x—7=y—5=Z—3andX—1=y 1=z 1
3 2 1 2 4 3

at the points P and Q respectively. Find the length and the equation of
the intercept PQ.

Teh B BH HiHAT 3 Wl A 8 | ITAR hl {1 F Iqedsy FIEHl o TEN
gidfcd AT 3T AT T A IcATGT 50 Fh1sAT H Ak g1 a1 MY | Teh
$l I §9E T 30 e 9 U U9 ol S H 1 1 Fral 8 | Uidied ATeehan
40 ¥ T 39T 8 | Toh HHI W T 40 I o 9 Th HA W T 60 1 ATH
g1 8 | TTa hifore, Afehad @y Afid i o foTu Ufdfea fepaet it ik
forafl B &1 SId | 3rferehaw ey oft stra HifSe | Was NumE wEEn S
34 AT fafy 9 gt il |
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A small firm manufactures chairs and tables. Market demand and
availlable resources indicate that the combined production of chairs and
tables should not exceed 50 units per day. It takes 30 minutes to

manufacture a chair and 1 hour to manufacture a table. A maximum of
40 man-hours per day are available. The profit on each chair 1s ¥ 40 and

profit on each table 1s ¥ 60. Determine how many each of chairs and

tables should be manufactured per day in order to maximize the profit.
What 1s the maximum profit ? Formulate LPP and solve graphically.

26. IAIH, 4AA TN T 20T B M AT IIH, 3AA eI 580 e 8 | I I
T AGTAT Th Tig Feprel O 11 | Sreft STt 3 SR degverd O 11§
A=A Tk Tie feprelt ot 8 | Fepreft € e & T H ] | i s
HITSTT feh TAMTART bl 775 Tg oft 74 of |

Bag I contains 4 red and 2 green balls and Bag 1l contains 3 red and

5 green balls. One ball 1s transferred at random from Bag I to Bag 11 and
then a ball is drawn at random from Bag II. The ball so drawn 1s found to
be green in colour. Find the probability that the transferred ball is also

green.
Py € )

27. Ife A=/1.2 3| %, a Al 3ma FifSu | A~ = = weh, T g
3 1™ 1

i1 1 g1 T -

y+2z2=5
X+ 2y +3z =10

3X+y+z=9
rerat
3 -1 1°
IREeh AlhATAT BT JAN Hich, Y@ A=|—-15 6 —5| 1 JchH
5 -2 2
ITed <hITIT |
_65/1/3. 10
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0o 1 2
IftA=|1 2 3|, find AL Using A‘l, solve the system of equations
3 1 1
y+2z2=5
X+ 2y + 3z =10
3X+y+z=9
OR
Obtain the inverse of the following matrix using elementary operations :
3 —1 1
A=|-15 6 -5
D -2 2

28. I I Teh BfThIe b y = x> + 7 % Y Yed 99 W 3 @I 2 | g (3, 7)
W feud Tk e ol feufd | =adH gl 9 39 Blefehleel i el JIEAT

=TEdT 2 | =Aas gl Fa I |

A helicopter of the enemy is flying along the curve given by y = x* + 7. A
soldier, placed at (3, 7), wants to shoot down the helicopter when it is
nearest to him, IFind the nearest distance.

29. HHTHH % T H x-37& o HU AT Id x* + y2 = 4x U9 Wl y* = 2x

HEIId] &3 bl &%l AT hITeTU |
SO

gHThAT o JITT 3 A ABC o1 &% 3ATd shitold fo@eh 39 A3, 2), B(5, 7)
qem C(7,5) @ |

Using integration, find the area lying above x-axis and included between

of' y2 = 4x and 1nside of the parabola y2 = 2x,

OR

Using integration, find the area of A ABC whose vertices are A(3, 2),
B(5, 7) and C(7, 5).

the circle x

it TH Tubd T el THIRAA T R R T A R T ICsldh TH AT I
T ¥
] =
£ =
= L
= T
o =
i =
= x
fbifn T H T T el THERA A TG B R T HE AR T I Aabn. T H AT B
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