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CBSE Class 12 Maths Question Paper 2019
SET-1
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Candidates must write the Code on the
title page of the answer-book.
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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.

I
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T 4397 :

G) @utgeT SHIF 8 |

(i) 3G YeT-97 529 Y97 8 5l IR @Sl 4 fawifqa &: o7, 7, gagrg | @8 37 F4 97
81970 @ 595 Uk ik 73 | @IS T 5 8 97 3 I574 @ I9% & A& #71 & | @
FH11 577 & 578 @ 9% GRAF FZ | GV T F 6 J97 & o8 & J4% &: 3k
#E

(i) @UE 37 4 Tt g7 & I UF Vg, U qIT Yl Jo7 @) EvIHAFIR 170 TT
THd & |

(iv) QI I7-TT 4 [AHT T8 6 | X @GS F1 J94, GE T3 Jo41 4, @8 T &
3 Yo7l 7 97 @UE 7 & 3 Yol 7 37l [deeq & | 07 g yual 7 @ 379! v &
fa%eq &7 FT 8 |

(v) FAFAX & JAIT F AT TG & | TG TS §l, T ST TFTIH GRIET FT
gHa 8 /1

General Instructions :

(i) All questions are compulsory.

(it) 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.

(iti) 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.

Qs A
SECTION A

o7 G&IT 1 & 4 7% JAF Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

1. T3 IR A #I HGW 0 8T y= 2 15 % ol B FREld H aren
Aahd THHT TS | *

Form the differential equation representing the family of curves

y = — + 5, by eliminating the arbitrary constant A.
X
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2. I I Y A HI HIE 38 AA |A| =97, @ |2.adj A| &1 7F fafEw |

If A is a square matrix of order 3, with |A| =9, then write the value of
|2.adjAl.

3. Tl r .(1-25 —2k)=13R T .@Bi-6] +2k)=0FFTH

-l T HIT |
arera

TUAA 2x +y —z = 5 G x-3T& T h1¢ T Fd:GUS hl ATE FTd hifT |
Find the acute angle between the planes ? .(/i\—23'\ —212): 1 and

.6 65 +2k)=0.
OR

Find the length of the intercept, cut off by the plane 2x + y — z = 5 on the

X-axis.

4. U%y:log(cosex) %,Fﬁj—yfﬂﬁﬁﬁﬁl
X

If y = log (cos €%), then find g—y .
X

Qus d
SECTION B

Yo7 &5 @ 12 T J9F FH S 2 FH & /
Question numbers 5 to 12 carry 2 marks each.

5.  TId <hIf9u :
0

J 1+tanx
"~ dx
1—-tanx

dx

0
1+tanx
1—-tanx

3 P.T.O.
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6. A ERN «:RxR >R,axb=2a+b,a beR 3 qiwfyg il 15 2 | I
$ifse o5 Fo1 a7 we fgemum® a@fen & 1 3fe &, @ 3@ il f6 s 3=
gy ot 7§ |

Let = be an operation defined as = : Rx R — R such that
a+b=2a+Db,a,belR. Check if * is a binary operation. If yes, find if it is

associative too.

7. 3 fageli X o Y % et afm w32 + b 3 a - 3b 3 | W@ fag z
=1 feufa afew forflgw it o T@m@vs XY =t 2 : 1% smar suma 8 fawrfora s
=

areren
TAART & = 1+ 2] 3k b =31-5 +2k dafw ¥ | i s
TR (2 + b)) I (a — b ) TER wiorad G § |
> o > —
X and Y are two points with position vectors 3a + b and a — 3 b

respectively. Write the position vector of a point Z which divides the line
segment XY in the ratio 2 : 1 externally.

OR
—> AN A JAN —> AN A JAN
Leta =i+ 2j —3k and b =3i-j +2k be two vectors. Show that

- - - - )
the vectors (a + b )and (a — b ) are perpendicular to each other.

8. I A 3R B FHMT HTSYE 38 TN & T AB T BA 3Hi IR9ING &, a farg
HINT fh AB — BA T T awfid o # |

If A and B are symmetric matrices, such that AB and BA are both
defined, then prove that AB — BA is a skew symmetric matrix.

9. 12T W1T 12 dF il T 2AfHhd & (Th HIE W Th &A1), Hl Th
feos T T@R 3=t g § e T | 99 feod § 9 U 1S Ages Hehren
T | ¥fe 98 a8 fop Fehel T e W gean 5 8 9 ], @ wiRiekdl
HINT foh I T foom €& 3 |

12 cards numbered 1 to 12 (one number on one card), are placed in a box

and mixed up thoroughly. Then a card is drawn at random from the box.
If it is known that the number on the drawn card is greater than 5, find
the probability that the card bears an odd number.

| 65/4/1 4
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10. U faeme™ & 8 fafire foenfot, o 3 o st 5 oefmal 8, 4 @
eI gfenfirar & forw 4 feenfsat it wen a1 =@ foman St @ 1 wifRRemdn
I1a shifsre for 2 argent TR 2 Tsferal o1 === fomam mam &1 |

rerat

T Fgfaehedld & § 5 999 7, S e % i eied 3T 8 | $Eeh!
TRkl & foh Tk foenelf shaet IguM M T IR 31 AT T & FE IW ¢
< ?

Out of 8 outstanding students of a school, in which there are 3 boys and
5 girls, a team of 4 students is to be selected for a quiz competition. Find
the probability that 2 boys and 2 girls are selected.

OR

In a multiple choice examination with three possible answers for each of
the five questions, what is the probability that a candidate would get four
or more correct answers just by guessing ?

11. 9 319hd GHistor &1 & FTd iU :

dy )

—~ +y = cosX—sin X

dx

Solve the following differential equation :

dy !

—~ +y = coS X—sin X

dx

12. @ HIWT :

j x.tan1x dx

HAAAT

Eﬂ_dﬁﬁﬂ:

J' dx
VO —4x — 2x2

5 P.T.O.
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Find :
J x.tan1x dx

OR
Find :

J' dx
Vb —4x — 2X2

Qs |9
SECTION C

97 GEIT 13 @ 23 T JA% Jo7 & 4 HFH & |
Question numbers 13 to 23 carry 4 marks each.

4-x 44+4x 4+x

13. 3AC |4+x 4-x 4+x|=07%, d AR o TUIEHT HT JIATT Hh x B

4+x 4+x 4-x
T T hIT |
Using properties of determinants, find the value of x for which
4-x 4+x 4+x
4+x 4-x 4+x|=0.

4+x 4+x 4-x

14. e g WY =1+ +y2+xX2y2 R gA i, fem g ey =138

AT

FTahel FHeR 3—3’ = > W faftre z@ s i, e mn @ f y =1
X X~ +y

1 65/4/1 6
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Solve the differential equation 3—}7 =1+x2+ y2 + x2y2, given that y = 1
X

when x =0.
OR

Find the particular solution of the differential equation (;_y = 2xy 3>

X X" +y

given that y = 1 when x = 0.

15, AA AU RF A=R-(2}sMB=R—(1)% | 9 f: A > B, fix) = X‘; 2/

IRTYT Beld B, 1 <ST foh £ Tehehl a1 3TT=3Tesh & | 31q: £ 1 ;1 hifsw |
ST

Ttse foh = A= (x € Z: 0<x <12} ¥
S={a,b):a,be Z |a—b|,3 q 9T g} g Jed HaY S Teh JoIdl HaY 7 |

Let A=R - {2} and B=R - {1}. If f : A — B is a function defined by

fx) = X~ ; , show that f'is one-one and onto. Hence, find -1

X_
OR

Show that the relation S in the set A = {x € Z : 0 < x < 12} given by
S={(a,b):a,be Z, |a—b]| is divisible by 3} is an equivalence relation.

16, wea ST o ¥ e, TureR BN |
sin (x + b)

Integrate the function M w.r.t. X.
sin (x + b)

2
17. 3¢ x=sint, y = sin pt %,Fﬁﬁl@zﬁﬁm%(l—xz) j—g —xj—y +p2y=0.
X X
HAAT

\/1+x2 —\/l—x2
\/1+x2 +\/1—X2

cos 1 x% & HUY tan_{ ] bl HAdhcdd ﬁﬁﬂ |

7 P.T.O.
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2
2) %y —Xd—y +p2y=0.

If x=sint, y =sin pt, prove that (1 —x

OR

1+x2 —J1-x2
Differentiate tan! \/ \/ with respect to cos 1 x2.
\/ 1+x2 + \/ 1-x2

18. Tog Fifve s .

Prove that :

19. 3fe y = (x)°%** + (cos X)SinX%, a j—y 3d hifve |
X

If y = (x)5 % + (cos x)*™ X, find dy
dx
a a 1
20. %@ngﬁjf(x)dx:jf(a—x)dx, HAd: J-Xz(l—x)ndx CARIEC
0 0 0
ITa il |
a a 1
Prove that I fx)dx = J. f(a — x) dx, and hence evaluate J x2(1 - x)" dx.
0 0 0

21. x 1 98 AW 9 e Ses fae 9r fog Ak, -1, -1), B4, 5, 1), C(3, 9, 4)
3R D(- 4, 4, 4) THAAD B |

Find the value of x, for which the four points A(x, -1, -1), B(4, 5, 1),
C@3, 9, 4) and D(— 4, 4, 4) are coplanar.
. 65/4/1 | 8
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22. TH 13 m el HE FeATeX AR & TR Fhl 5 7 | €l 5 A= w R,
S % SN AR " g 2 cm/sec I G Y WA A & | FEARX W gHR
STg fohe QU We @1 @ S WGl o e 1 i AR § 5mhl g W ?

A ladder 13 m long is leaning against a vertical wall. The bottom of the
ladder is dragged away from the wall along the ground at the rate of
2 cm/sec. How fast is the height on the wall decreasing when the foot of
the ladder is 5 m away from the wall ?

23. femg3tl A3, -1, 2), B(5, 2, 4) 3 C(-1, -1, 6) & Tuiftd wwdat 1 wfew
FHIRTT 1A I | 37a: 39 TR TTH FHAA 1 Ja-fomg 8 g J1d HINT |

Find the vector equation of the plane determined by the points
A3, -1, 2), B(5, 2, 4) and C(-1, -1, 6). Hence, find the distance of the

plane, thus obtained, from the origin.
Qug e

SECTION D

97 GEIT 24 T 29 T Jedh G971 & 6 3% & |

Question numbers 24 to 29 carry 6 marks each.

24, HATHTH % TN | Th G a—+b—2—1ﬁ5whaqaaﬁaﬁa§ﬁa%

AT T AABSA JTd ShiTog |

Using integration, find the area of the greatest rectangle that can be

X2 y2
inscribed in an ellipse —( + - =1.

aZ b2

25. e SMT HFHT 3000 HTEfh ATeh, 6000 Thet e IR 9000 FHR AT
1 AT HA 8 | Th HT3fhdd FTcieh, Thel Tl o HR ATIsh shl gUeT BIH
1 TR HA: 0-3, 0-05 HR 0-02 & | STHIhd SATHA H § Th GHSARE &l
JTAT 8 | 39 SATH o HI3fehal ATeAsh 8l hl ITRehdT 1 8§ 2

An insurance company insured 3000 cyclists, 6000 scooter drivers and

9000 car drivers. The probability of an accident involving a cyclist, a
scooter driver and a car driver are 0-3, 0:05 and 0-02 respectively. One of
the insured persons meets with an accident. What is the probability that
he is a cyclist ?

9 P.T.O.
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26. IRf7eh Uik TN G STRE (3 2 — 4| I Yohd A1d it |
1 1 -2
reran

frfcrfiea Rash Tefiehtor e =l STTRET o T | §A HINT :
Xx+2y—-3z=-4
2x + 3y + 2z = 2
3x—-3y—4z=11

Using elementary row transformations, find the inverse of the matrix

2 -3 5
3 2 —4|.
1 1 -2

OR
Using matrices, solve the following system of linear equations :
X+2y—-3z=-4
2x + 3y + 2z = 2
3x—3y—4z=11

27. W%WaWy2:4x3ﬁI§H4x2+4y2=9ﬁﬁﬁ?a3fw@—?lqv_d

1A hIfrT, |

AYAT
TR fofe =1 ST Xd gY UH &9 1 &% WA T S T TaErs
8x—2y+1=0, 2x+3y—-21=0 MW x-5y+9=0 o33 |
Using integration, find the area of the region bounded by the parabola
y2 = 4x and the circle 4x2 + 4y2 =9.

OR

Using the method of integration, find the area of the region bounded by
the lines 3x-2y+1=0, 2x+3y—-21=0 and x-5y+9=0.

10
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28. Ueh SAERIIG 3 YW o WISl Sl 36 YhR et =mgan g fob by # foerfim A
1 HH-G-HA 8 UHh 3 foarfm ¢ i HH-T-HA 10 0HF & | O=F [ |
forerfim A <t w2 seRrs/fopun 8 o faerfim ¢ Hramn 1 seE/fem 2 | =T 1
% IcqTed & U = 50 Ufd forum <h1 @mrd 3t @ | wisw 11 faerfia A <k g
1 Shre/foRum 3R faerftm ¢ <hl A 2 Shre/fohum @ 3R 8% Icqted % foig
T 70 Ui fopam <t @ et R | 39 W9 bl U U fuser San aifed qivew
T B, 1 =Ia9 JoI A1 A b 00 IRash T T0e § g | fagmor
=" Te oft Fra HIfT |

A dietician wishes to mix two types of food in such a way that the vitamin

contents of the mixture contains at least 8 units of vitamin A and
10 units of vitamin C. Food I contains 2 units/kg of vitamin A and
1 unit/kg of vitamin C. It costs ¥ 50 per kg to produce food I. Food II
contains 1 unit/kg of vitamin A and 2 units/kg of vitamin C and it costs
¥ 70 per kg to produce food II. Formulate this problem as a LPP to
minimise the cost of a mixture that will produce the required diet. Also

find the minimum cost.

29. fég(2 3, 2)@5&@6@%@1%8&3{@%%@&@3&%%@1
Y o=(2i +3)) +a2io3] +6k) F gwim ¥ | o T A YE@d F @
1 gt ot 7 Hf |

AYAT
g P(3,2, DA AAA 2x —y + z + 1 = 0 W EI= 7T AF % 91g Q % g
@ FHINC | Fread gt PQ +t Fd HINT qe 3 Huad i T U0 Ad §¢
34 forg P 1 wfafers ot s <A |
Find the vector equation of a line passing through the point (2, 3, 2) and
parallel to the line r = (- 21 +3]) + 221 - 3} + 6k). Also, find the
distance between these two lines.

OR
Find the coordinates of the foot of the perpendicular Q drawn from

P(3, 2, 1) to the plane 2x —y + z + 1 = 0. Also, find the distance PQ and
the image of the point P treating this plane as a mirror.

11
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