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Higher Secondary “CBSE” On Demand Exam. December-2019
TR VHUS W Hhyas 3 feawe aom, feamr—2019 (B eawR)
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Subject: MATHEMATICS
AT © 03 ©C quTieh 100
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e Please check that this question paper contains 1 to 12 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.

* Please check that this question paper contains 29 questions.

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

e 15 minutes time has been allotted to read this question paper.
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4 YT B, o8 9 IS UPh (P ST o WIS § 4 8 WA & fod o Udd &I 3fd
Po| WG FH 11 U & FH A Udd IR A BT & | oS & H 6 U & oI
T UAF B HP PT T

(i) @vs & H T YAl B SR UD Tew, U G AT YT 1 AaeIharaR oy
ST |Hd B |

(iv) oI o ¥ fGdhed T8I 5| R M WoS & & 1 UH ¥, W8 § & 3 YAl H, WIS
A 3 YAl H T WIS § B 3 YAl A ATIRD [ddbed 5| UH 0 Al A ¥
AR Uh Bl fJaed 8T Ol 3 |

(v) @eiqelc’k & AN &1 AN A8 8| T ATGTAD B, A AU ALTOG ARIOT
ART Had B |

General Instructions -

(i)  All questions are compulsory.

(i)  The questions 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 2 marks each. Section C comprises of 11
guestions of four marks each and Section D comprises of 6 questions of six
marks each.

(iif)  All questions in Section A are to be answered in one word, one sentences 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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yls — A
SECTION - A
U T 1 W 4 Th YD YT 1 ADh BT 3 |
Question numbers 1 to 4 carry 1 mark each.
e AT 3B BT T s 39 UBR B b |Adj A = 225, 1 |A| &1 A7 wma (1)
BT |

If A is a square matrix of order 3 such that |Adj A| = 225, Find |A].

2. Hﬁymx|x|%‘,ﬂ?x<0a%1%m%§ma%‘rml (1)

If y = x |x|, then find g—i forx < 0.

3. 2 \2 3 1
=T Srqerel AHBROT BI B T BT S DI — (%) *(:—D =y X
o’y 2 dy\3
Find the order and degree of the differential equation- (d?) - (&) =y3
4.  [H W D fGd BN I DINIG ST aes el § FHM HIoT g9 B | (1)

Find the direction cosines of a line which makes equal angles with the
coordinate axes.

gar/ OR
T @l fed T fomg gt Rerfd afeer 2i-]+ 4k 8 & ToRa & ofR w|fewr
T+]-2k & faem # €1 39 3@ BT BT FHHIOT AT DI |
A line passes through the point with position vector 2i-|+ 4k and is in the

direction of the vector i + | - 2k. Find the equation of the line in Cartesian form.
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SECTION-B

I G 5 9 12 O YD U7 B 2 Ifh B |

Question numbers 5 to 12 carry 2 marks each.

5 g @ 6 ar<dfas F=aRil & 9= R 4 R = {(a,b) : a <b?}, gRT uRamfva (2)

Heg R 77 o W@ded 8, 7 99Ad B |

Show that the relation R in the set R of real numbers, defined as

R = {(a,b) : a <b? is neither reflexive nor symmetric.

X+Y+2Z 9 )
6. fr=faRad W@ A X —y + z BT 41 FTT BT — [x+z ]mH

X+y+2Z1 [9
Find the value of x — y + z from the following equation- ! X+Z ] = H

7. A oIy —

Find —

S BISTY —

Find —
T HITT —

Find —
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x6+1

y+z 7

y+z 7

f 3x° dx (2)

x6+1

3x2

dx

suar/ OR

| x.sinx dx

[ x.sin x dx

(o @)

e xlogx

fez dx
e xlogx
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9. TP B F{A y =asin(x + b) Tl a AR b WeB IR ®, B (B0 B dlel FaHd (2)
THIPROT DI AT BT |

Form the differential equation representing the family of curves y = a sin(x +b),

where a and b are arbitrary constants.

10. ufe 9Rw a=i+3+K bD=2-]-kafR C=Aj + 3k Taaeia &, o A @1 a9 5@ @
HIFAY |
Find A if the vectors &'=i + 3] + k, b=2i-]-k and ©= Aj + 3k are coplanar.

grar/ OR
I FHR AP BT &hd S DY TS Ferd golg a=31 + ] + 4k 3R

b=i-j+k g~rd1 7 &)
Find the area of a parallelogram whose adjacent sides are given by the
vectors a=3i+]+ 4k andb =1-]+k.
1. I AR B 59 UoR @ s v € fb P(A)=0.4, P(B)=k, P(AUB) =0.6, (2)
ql k T A 1 DI |

If P(A) =0.4, P(B)=k, P(AUB) =0.6 and A and B are given to be independent

events, find the value of k.

S/ OR
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31 g U dfed | IR & 9t argfeed wu | el ol 8| dfed | 10
FHTA 3R 8 AT ] B, A WIS ST BHTT—
(i) <HT T’ T 8l
(i) Yo PIel U9 TR ol BT
Two balls are drawn at random with replacement from a box containing 10
black and 8 red balls, then find the probability that —
(i)  both balls are red
(i)  First ball is black and second is red
10 T Ryl B Th IR U Rl IuTer WX ol B H=4l, x BT W s oh - (2)
BT |

Find the probability distribution of x, the number of heads in a simultaneous

toss of two coins.
"Yug — YH

SECTION-C

I GT 13 W 23 TP UAh U B 4 3Ah 5 |

Question numbers 13 to 23 carry 4 marks each.

13. ﬂ?ﬁéﬁﬁif:R-{—%}—»R-{%},f(x):"’m &RT ARG wer Yda) vd amsTas & @)

3x+4

Consider f:R- { g} —R- {g} given by f(x) =;i:j .Show that f is one-one and

onto.

gar/ OR
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AT A« ST A = NxN o (a,b) * (c,d) = (a+c, b+d) gRT uR¥iva & fSarsa

fb g dfdhar = —
() w9 Rfe 8
(i) =g B

Let A = NxN and * be a binary operation on A defined by (a,b) * (c,d) =
(a+c, b+d) . Show that = is-
(i) Commutative

(i)  Associative

4. Ryg HRw 5 — 2tan™ (%) +tan’ (1) =tan” (ﬂ) @)

7 17

Prove that— 2tan’ (%) +tan” G) =tan™ (% )

15, AR & TORE! BT FANT BReb, Rig P b — @)

X X+y  X+2y
X+2y X X+Y
X+y X+2y X

= 9y* (x+y)

Using properties of determinates, prove that —

X X+y  X+2y
X+2y X X+y | =9y?(x+y)
X+y X+2y X
2
16.  gfz y = Pea*+ Qeb, ar Turisy s — %-(mb)%uﬂbyzo @)

b d?y dy
If y = Pe® + QeP, show that — 2 (a+b) 5t aby =0

2 4
17. tn%x=asintandy=a(cost+|ogtan%)%,Fﬁi% T P | @

, L
lf x=asintand y=a(cost + Iogtané) , then fmdd—;z/.
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gfe y = (cos x)*+(sin x)% B, I ;‘—i ST BT |
.o dy X . fo 1
Find ot If y = (cos x)*+(sin x)x

18, 3 sremret o AT Rt (x) = gx‘*- 4x3- 45x%+ 51 gRT WawT wer —
() Fad THE B
(i) wOd gAM B |
Find the intervals in which the function f(x) = gx“- 4x3- 45x%+ 51 is -

(iy  Strictly increasing
(iiy  Strictly decreasing

19. e J-(asinx—z)cosx dx

13 -cos?x - 7 sinx

\ (B sinx-2) cosx
Find f13-coszx-7sinx

20. m
A ST B — f04 log(1 +tan x) dx

Evaluate - foz log(1 +tan x) dx

21. d X2 + y2
Wwd—im ziyy BT B T DINIY |

Solve the differential equation -

d_y _X2 +y2
dx — 2xy

S/ OR
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22.

23.
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radel FHHRT y dx - (x +2y%) dy = 0, BT 51 BRI

Solve the differential equation y dx - (x + 2y*) dy = 0

ARt b=2i+4j-5k &R C=A{+2j+3k B forg, @Rw b+C @ sy "= @)
e g Afeer a'=1+] + Kk @7 e qoEmer 1 81 A BT 71 F10 BN &R b+ ¢

T IR AS Al A AT B |
The scalar product of the vector a'=1i + ] + k with a unit vector along the sum
of the vectors b =21 + 4] - 5k and T'=Ai + 2] + 3k is equal to 1. Find the value

of A and hence find the unit vector along b + & .

fa=g (-1,-5,-10) &R <& %:%:% T FATA X~y +z =5 & Yfowes fog @

@ e B I A DI |

Find the distance between the point (-1,-5,-10) and the point of intersection of

the Iinex;z:--%mz;2 and the plane x =y + z = 5.
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Yls — g
SECTION-D
U9 ERGT 24 T 29 IF YAD U9 & 6 3P ¢ |

Question numbers 24 to 29 carry 6 marks each.
24. fy=faRaa FHeRor e ! Jregs Al | st $Hifom— (6)

4x + 3y + 3z =60
X+2y+3z=45
6x+2y+3z2=70

Using matrices solve the following system of equations —

4x + 3y +3z2 =60
X+2y+3z2=45
6x+2y+3z=70

3erar/ OR
1 2 -2
WWG@T&WTWWWWAEI—1 3 OIWWWWI
0 -2 f
1 2 -2
Find the inverse of the matrix A= [—1 3 0] using elementary operation.
0 2 f

25. THIded U ¥ g9 x2= 4y AR W x =4y - 2% I R &3 &7 e=%a =a ()
DT |
Using integration, find the area bounded by the curve x?>= 4y and the line
X=4y-2.
gigrar/ OR

FHETRAA A 9 49 S &1 &awe 9ira sifog, s 9w (1,0) (2,2) 3R (3,1)
=

Using method of integration, find the area of the triangle whose vertices are
(1,0) (2,2) and (3,1).
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A ifory fh B oIgd! T Il IS8Tl & | Ife S 5 AT 6 BT AT YT Bl
2 O 98 Udh gd B 99 IR IuTadl & AR Rl @ =T Ale Rl 8| Al
T 1, 2, 3 TT 4 B AT UTKT BN 8, O I8 YD D Bl T IR IVTIAT & 3R

g A BRA & fh SH W RRT A1 U g gorT Ife S STeh b AR W sia

2 TS9P gRT STl T IR WX 1, 2, 3 TT 4 UK B9 &1 Wifepdr T 87

Suppose a girl throws a die. If she gets 5 or 6. She tossed a coin three times
and notes the number of heads. If she gets 1, 2, 3 or 4 she tosses a coin once
and notes whether a head or tail is obtained. If she obtained exactly one head
what is the probability that she threw 1, 2, 3 or 4 with the die?

TP DUl &1 UBR BT FHE A AR B 491 5, f5T9H 9F 9 &I &1 SYANT S
B TR A & TS IHS A 3g TGl 9 1g AT, TRT UGR B & IS SaTs
1g €T g 2g AFT WART & ST © | S SA1GT | Sg1a] 9g dfal 9 8g A @l
B YO PR AHAl B I UPR A B TH 3B A 403 BT AW g YHR B B UP
SHTS A 503 BT A HHT ST &, O AfTpcd o AT DR B DU Dl Gl
YRl B fhadi—fhar somdl =T =ey? Sugad FaRT oI D YT
T # gRafid axd ATerg Al | s DIy TRAT STfermad o™ A1 ST ity |

A company produces two types of goods, A and B that require gold and silver.

Each unit of type A requires 3g silver and 1g of gold while that of type B
requires 1g of silver and 2g of gold. The company can use at the most 9g of
silver and 8g of gold. If each unit of type A brings a profit of ¥ 40 and that of
type B T 50, then find the number of units of each type that the company
should produce to maximize profit. Formulate the above LPP and solve it
graphically and also find the maximum profit.
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28. g PN & a9 g8 &1 Y JIa" & od FE T D Sars, AR o (6)
froar @Y V2 T B 7
Show that the right circular cone of least curved surface and given volume

has an altitude equal to V2 times the radius of the base.
29. fagort v Rerf |fewr 1+]-2k, 2i-J+K, 92 i+ 2] + k 8, | o= a0t w¥aar (6)

DT AT T DTG FAIDRT I B | SUGerel FHAel D FHR Tl Sl 87
(2,3, 7) ¥ TORAT &, BT FHIGIOT A1 Q| o 91 FHIeR FAcell @ §rg @
R AT BT

Find the vector and cartesian equation of the plane passing through the points
having position vector i + -2k, 2i-]+k, and i+ 2] + k. Write the equation of a
plane passing through a point (2, 3, 7) and parallel to the plane obtained

above. Hence find the distance between the two parallel planes.

sar/ OR
fa=gatt (2, -1, 2) I (5, 3,4) W T[ORA el IWT BT FHAIDROT A DI Tl

fa=gatt (2, 0, 3), (1, 1, 5) @I (3, 2, 4) ¥ [oRA dTel FAAE DT FHIHROT W ST

BHINTY | X1 g FHcel DT wloesa fag 9 srd Iy |
Find the equation of line passing through (2, -1, 2) and (5, 3, 4) and of the
plane passing through (2, 0, 3), (1, 1, 5) and (3, 2, 4). Also find their point of

intersection.
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