CBSE Class 12 Mathematics Compartment Question Paper 2019 (July 2, Set 2- 65/1/2)
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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 :

(1) 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.

Qug A
SECTION A

YT &1 T4 7% I J97 1 37 HT 5 |
Question numbers 1 to 4 carry 1 mark each.

1. z-AH W, fa5 P(3,-4,5) ¥ T T T shl TAFT3 A hIT |

T
Ush HHAA oh1 HiGY HHIHLU JTd hITT ST HoA-fsfg H 5 FehTs hl g T & qA

ot sfireis afew 23 — j + 2k 2 |

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 N\

the origin and whose normal vectoris 21 — j + 2k.
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5 3 8
2. HRUM |2 0 1| % AT agg I TEEUS 1A hifaT |
1 2 3

Find the cofactor of the element agg of the determinant (2 0 1].

3. ysin(eX) 1 x % A& TTHeH HIT |
Differentiate \/ sin (e®) with respect to x.

4.  ITHA GHIH de 2x = y°e ™Y o1 AT TV 1A hiT |

dy
Find the integrating factor of the differential equation yg—x —2Xx =y SV
4
dus o
SECTION B

Uo7 G&IT 5 & 12 T Jod% J94 F 2 31 & |
Question numbers 5 to 12 carry 2 marks each.

5. Wqﬁfm:ndqﬂﬂqtvﬁaﬁﬂ 3 b ?ﬁ:ﬁq{vid a1, STal

AN N\ N\

a—41—J+8k b——J+k

AT

> —> > ..
aﬁa=2€+2§+3lf£,b=—€+23}+lf;w c=3?+§@‘€lﬁ{ﬂ%

S > —> :
ff a +Ab T ¢ WAL &, dl A I HH ITd hIT |

5
Find a unit vector perpendicular to both a and b , where

— A A A > A A
a =41 — ) +8k, b =— 3 + k.

OR
— A — A A A = A A
If a =21 + 23+3k b =—1+2) +kand ¢ =31 + j are such that
> —> | —>
a + A b is perpendicular to c, then find the value of A.
65/1/2 3 P.T.O
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6. A 3 B < &&dd 94N 2 foeh feiw P(A) = 03 3T P(B) = 0-5 2 | P(A|B)
STd shitolu |

HAAT

Th I H 3 H%hg d 2 AT 71G & 3TN oL I H 4 ¥he 9 3 AT 76 3 | T
I | Teh ¢ Igondl Hehrell SIrdl 8 | Hehredl 718 7igl H Teh dhg 9 Teh AT
fie g 1 Trirerar st HIfST |

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 i1s drawn at random from each bag. Find the

probability that the balls drawn are one white and one red.

7. Tk Y &l A, B 3R C g &&dd ®9 U &A hid ohl JTRIhdU SHAIT: %%

37 i% 'gie i1, Todd ®9 U, Y99 A i o1 TIE Hid @, dl I & 8
&l ST <hl SifIehdl T ShilaiC |
1

The probabilities of A, B and C solving a problem independently are 5

1 and i respectively. If all the three try to solve the problem

3
independently, find the probability that the problem 1s solved.

F— — pr— e

5 = 3 2

8. It A= dem Bl = 3, da A™l 3 hifsw | 3m@:
-8 2 g -1
(AB)™! #ft 31md i |
5 -3 . [3 27 : .
If A= : . and B™ " = ; il find A~ and hence find (AB) .
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9. 3Td Wvﬂl :
J' dx
\/ZX —X2
Find :
J‘ dx
\/2}( —X2
10. 3Td <hITT :
J‘ 2 1 5 dx
cos“ x (1 — tan x)
HAAT
A FTd shilIT
1
j x (1 -x)" dx
0
Find :
I 5 : 5 dx
cos“ x (1 — tan x)
OR
Evaluate :
1
I x (1 -x)" dx
0
11. e f(x) = 4’”3,”3 3, dl fof (x) JTd hifIT |
ox — 4 3
B f(x)= 248 22 mnd fof(s)
ox — 4 3

12. Thl y = a sin (3x — b) o HA i HEUA HLH ITAT 3Tdhel THIHLIT 1A ST,
gl a 9T b T&=d A=[ 7 |

Form the differential equation representing the family of curves
y = a sin (3x — b), where a and b are arbitrary constants.
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SECTION C

97 GE&IT 13 T 23 T Jo4h J97 B 4 3F & |
Question numbers 13 to 23 carry 4 marks each.

13. W%WWA B, CamDﬁq%ﬁ\aﬁH%ﬂm i +2j -k,

31 —J, 21 +3J +2kT‘[93|T41 +3k A & |
Show that the four pomts A B, C and D w1th position vectors

A

1 + 23 —k 31 -3, 21 + 3J + 2k and 41 + 3k respectively are
coplanar.

i =3 A A A i =3 A A A
14, THAAT r . (31 +4] +2k)=5 W r . (31 —2j —2k) = 4 & TH=H 39
T 1 Giqe FHeRr 1d hifSe s foeg (2,3, - 1) 8 ToRdl 3 |

Find the vector equation of the line passing through the point

> A
(2, 3, —1) and parallel to the planes r . (31 + 43} + 212) = 5 and

—> A A N

15. oTaed @HEW x dx — y e’ 1+x2 dy = 0 %1 {411 51 @ Hior, o

%y=13ﬁ%x=0.
HAAT
\ 3\
E‘FIHW7\E1|14"1${'13'T)<';cos[Z d_y =ycos[Z + X ﬁ‘a‘ﬂén@lQ |
X ) dx X

Find the particular solution of the differential equation

xdx—ye’ \/1—I-X2 dy = 0, given that y = 1 when x = 0.
OR

+ X.

. . . y ) dy y )
Solve the differential equation x cos| = | = = y cos| =
X ) dx X

16. UH &ifST ff A = N x N a4l Urehd G&A1311 % hiHd W1 1 =T 8 AN
T899 R 9= A W (a, b) R (¢, d) I 9 shadt Al ad = be GRT TRATNG & |
ST Tob R Th deddl 999 8 |

HAAT

euisu fh f: R— {2} » R — {1}, f(x) = X2 2T I Beld Thehl & | Ife
-

g:R—- {1} - R-{2}, gx) = - 2R URTYd &, dl oof (x) A <hitalT |

X —1
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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) i1ff ad = bc. Show that R

1s an equivalence relation.

OR
Show that f: R — {2} — R — {1} defined by f(x) = — 5
X_
g:R - {1} > R - {2} is defined as g(x) = 2X1, find gof (x).
X o
17. ERIUEI o TOTEH ST TANT hish, TG shiag foh
1 x x?
1y yi=x-y)(y-2)(z-x)
1 7°
Using properties of determinants, show that
1 x x?
1y yi=x-y)(y-2z)(z-x)
1 72
18. 3Ifc x¥.y*=xXg, d 3_37 37T Shiog |
DG
2
Elﬁ X = a'Seco0 . qUl y=atan36 %,Fﬁ : 327 Eﬂﬁﬁﬁlﬁ |
X
Find @,if X =X,
dx
OR
d2y
If x =asec® 0 and y=atan3 0, find o
X

19 I ay” = x° % Tog (am?, am®) T EIRI-TGT 1 HHIH 1A HIT |

Find the equation of the tangent to the curve ay2

COS X

(1+sinx) (2 + sin x)

COS X

(1 + s1in x) (2 + s1in x)

(am? : am®).
20. ITd <hIIU :

Find :
65/1/2.

~

—

1S one-one. Also, 1f

x° at the point
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21. ﬁl@ﬁﬁl@%

/ \
an ! /x = —cos : X,Xe[O,l]
L+ X

Prove that :

/ A
an 1 Vx = —COS 1_X,XE[O,1]
A1 +x

2
22. ZIﬁy—sm X—COS_1X% ar e3rst foh (1 — x? d 2 j = 0.
dX X

2
If y = sin"! x — cos™! x, show that (1 — x*} 2y d = 0.
dX2 dX

23. WM ITd hIT :

5
I ([x—3| + [x—4| + |x-5|}dx
3
Evaluate :
O
j {[x =8|+ [x—4| + |x—-5|}dx
3
QUE @
SECTION D

JIT GEIT 24 & 29 TF b 97 F 6 376 5 /

Question numbers 24 to 29 carry 6 marks each.

24, T BIE BH HHAT TN TS ST B | ST I HIT 9 sy HIEAT o IEX
yfafeT SfEat 3T Tl &1 Ha 3T 50 3HSAT § ATy & A1 =LY | Teh
FHl I T T 30 e 9 T OF I S ° 1 ¥ oFral 8 | Jidied ATeehad
40 B T2 T T | Th HHI W T 40 &1 A9 9 Th B W T 60 I 1Y
g1 8 | T1d hitoe, Afeehad oy AR & o fou gfdafed fera-t Siar o
fopafl B o8 SE | SAferepay oy off a hifse | Wass o EE s

39 @ fafa ¥ ga hifa |
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A small firm manufactures chairs and tables. Market demand and
available 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 is the maximum profit ? Formulate LPP and solve graphically.

25. HHMRGH I A G adl x2 + y2 = 1 W (x—1)? + y? = 1 % o9 FeR & 0
& T hiTolg |

YA

TUTeheH fafe ¥, i &3 &1 &9%a 1 shify
(x, V) : 9x° + 4y? < 36, 3x + 2y > 6)

Using integration, find the area of the region enclosed between the two
2+372= land(x—1)2+y2= 8

OR

circles x

Using integration, find the area of the region :

(x,y) : 9x*% 4y < 36, 3x + 2y > 6)

26. i’@TX_S y11=283waa2x+2y+z—3ﬁﬁuﬁ§qtm%

aﬂéaﬁ%mmaﬁﬁﬁn | TET U9 GHAA & o 1 hiv7 Y 7 Hifoe |

AT

fash-3TUTd < 2, 2, 1 > aTcil {1 5 &1 {1371 sl shAs: foieg P qen Q W hred! 2

X — _ y — O _ 2_3?[9]'[ x—1 _ y+1 _ z +1
3 2 1 2 4 3

3T-0:EUE PQ <h1 GHIHUT U TFTS JTd shIfolT |
x—-8 y-1 z-3

Find the coordinates of the point where the line = =

4 1 8
intersects the plane 2x + 2y + z = 3. Also find the angle between the line
and the plane.
OR
65/1/2 9 P.T.O
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A line with direction ratios < 2, 2, 1 > intersects the lines
337 _ y25 _ 213 and X 1 =y+1 _ zgl
at the points P and Q respectively. Find the length and the equation of
the intercept PQ.
0o 1 2
27. I A=|1 2 3|37, d Al @ FHINTE | A1 &1 T Heh, HH GHIRT
3 1 1
e 1 g HIAT
y+2z2=5
X+ 2y +3z=10
X+y+z=9
HAAT
3 —1 1
YRt HlshaATSAT o1 A ieh, Mg A=[-15 6 —5| o1 JchA
5 -2 2
ITed <hils(u _
AN -2
ItA=|1 23|, find AL Using A~1, solve the system of equations
3 1 1
y+2z2=5
X+ 2y + 3z =10
X+y+z=9
OR
Obtain the inverse of the following matrix using elementary operations :
3 —1 1
A=-15 6 -5
D -2 2
65/1/2.
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28. AW I H 3 TUhe qAT 4 hicil T &, Safeh I II H 5 T%e a1 3 hicd] Te 8 |
I 1 H IgeadT Tk Tig kel ot A 1 | TIFTARG hl T3 qAT I8k §1G
Il 11 § & Uk Tie Iigeadn (el T8 qen I8 T Wihe 91 TS | TAMAd g
o ot e g hI UTRRrerdT 3T shifSiu |

Bag I contains 3 white and 4 black balls, while Bag Il contains 5 white
and 3 black balls. One ball 1s transferred at random from Bag I to Bag 11
and then a ball i1s drawn at random from Bag II. The ball so drawn 1is
found to be white. Find the probability that the transferred ball is also

white.

29. <cuisy fh YT USSN &A% WA AYUhdH ITAH  AF-Jd S hl HATg
YN o AT & S Bidl @ |

Show that the right circular cylinder of given surface area and maximum
volume 1s such that its height 1s equal to the diameter of the base.

65/1/2. 11
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