e

Series EF1GH/4 (== SET~2
i -

5o | T 65/4/2

Roll No. qﬁ&mﬁ Y999 hIS I IAL-YIEAHRI o
: E-J8 W 3oy fog |
4 : Candidates must write the Q.P. Code on
: the title page of the answer-book.
MATHEMATICS
*

: frerfRa @ - 3 qv2 e 3% : 80 i
TLme allowed : 3 hours Maximum Marks : 80
ettt ottt

: 72 / NOTE
(i) uar ST B & 135 37 Toar U H gida g5 23 &
Please check that this question paper contains 23 printed pages.
i)  mestum # iR grer @1 T AV I Tet U IS @) genelf 36T giresT 35“
: I3 g3 g7 fard | _
Q.P. Code given on the right hand side of the question paper should be written on the t/tle
: page of the answer-book by the candidate. :
1(iii) TR St B & a5 537 Hoar uF H 38 o & /
Please check that this question paper contains 38 questions.
E(iv} FUIT T &T 317 ferael Y= &3 I uza, mg@aﬂ#neaaﬂmsﬁea'
: ferd 1
Please write down the serial number of the question in the answer-book be_fore
: attempting it.
((v) 3T mosruI &) Ggar & faw 15 AeiC T FHT T /T 8/ HQH’WW)@F[Q‘UT

gafg 4 10.15 &5 fasar sreanm [ 10.15 &5 & 10.30 as?aamés—cfwneausraﬁ'
ggst 31T 37 37afer 3 FkieT 3 372 gi%iesT ar Hig 3a3 g7 ferdal | :
15 minute time has been allotted to read this question paper. The question paper will beé
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. %



=

QAT 3597 :

HETTRIT 5911 %1 S8 Graer1 & q/eq 3 371 G & 9Ie iy :

(i) Wm-wﬁssm?/w?wwﬁwg’/

(ii) I8 §97-97 Qi< G@US] § fauifsiq 8 — &, @, T, 905 & |

(iti) @WUE & H Yo7 G&I1 1 & 18 % Fglasedd q91 Jo7 G&7 19 TF 20 3H14FHIT
T a% ST Ueb-Teh 31k & Yo & |

(iv) WIS T F97 &7 21 & 25 % 3fd TG-F709 (VSA) TR & 31-31 371 & o7
g1/

(v) @UE T H J97 J&IT 26 & 31 7% TY-ITHIT (SA) FHR & -7 3% & o7
g1/

(vi) TS T H Iv7 &I 32 T 35 T FH-FHIT (LA) IHR & Gier-qiel 371 & J97 8 /

(vii) @I &F F ¥o7 T&IT 36 T 38 YU 37eFIT SMEIRG WR-GR 37h1 & J97
g/

(viii) ¥¥7-97 § GHT fdHeq 787 1231 731 3 | JEfe, @vs @ % 2 yu9l 4, &S T & 3 ¥y
4, @8 7 % 2 v 7 797 GUS & & 2 oA 7 aRkFE [dHcT F JIaE 591 T
g/

(ix)  Popeiet BT I5INT TfAd & |

Qusg <h

39 @US H FFIEAHeIT J &, 574 I J97 1 37 1 8 |

11 1][x] [6
1. 9 [0 1 1}H= 3|8, @ 2x+y—2z) HANE:
0 0 1|z 2
(a 1 (b) 2
(0 3 d 5
2. afgeg A=[1 2 3] B, dl 3Teug AA' § (ST A’ T8 A &1 UiEd 8)
1 0 0
(a) 14 b)) [0 2 0
0 0 3
1 2 3
© |2 3 1 @ [14]
3 1 2

65/4/2 ~~~~ Page 2



o

General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) This question paper contains 38 questions. All questions are compulsory.

(it)  This question paper is divided into five Sections — A, B, C, D and E.

(itt) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and

questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(viti) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

(ix)  Use of calculators is not allowed.

SECTION A
This section comprises multiple choice questions (MCQs) of 1 mark each.
1 1 1([x 6

1. If |0 1 1||y|=|3], thenthevalueof (2x+y—12z) is:
0 0 1f|z 2

(a) 1 (b) 2
() 3 d 5
2. If a matrix A = [1 2 3], then the matrix AA’' (where A’ is the transpose
of A)is:
1 00
(a) 14 (b) 0 2 0
0 0 3
1 2 3
(c) 2 31 d [14]
31 2
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2 5 9
(a) x=1 y=2 b) x=2,y=1
(c) x=1 y=-1 d x=3,y=2

4, IRATH T AE R AN AZ=AR, A T +A)?—3A TTH T :

(a) 1 b)) A
(¢ 2A (d 3I
2 71
5, W®RUMh |1 1 1| HAS®:
10 8 1
(a) 47 o) =179
(¢) 49 d =51

6. Bl f(x) = | x|
(a) B SNIE 9dd d 3Tahal-id B |

(b) Hal ft Gdd 9 AThA-T T8I 2 |

(¢) T g Tad 7, Wrg x = 0 hl BISHL AT L T8 FThe1T 8 |
(d) & S8 "ad 7, W AThAH hal off T8 7 |

7. W%y=log(sinex)%,ﬁ%%:

(a) cot eX (b) cosec eX

(e) eX cot eX (d) eXcoseceX

8. Ie5l°gx dx SR B

5 6
(a) X? +C (b) ’% +C
() 5xt+C (d) 6x5+C
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(a x=1,y=2 b)) x=2,y=1
(c) x=1 y=-1 d x=3,y=2

4, If A is a square matrix and A% - A, then (I + A2 _3Ais equal to :

(a) I b) A
(e) 2A d 31
2 71
5. The value of the determinant | 1 1 1] is:
10 8 1
(a) 47 b)) -79
(¢) 49 d =51

6. The function f(x) = |x| is
(a)  continuous and differentiable everywhere.
(b)  continuous and differentiable nowhere.
(c) continuous everywhere, but differentiable everywhere except at x = 0.

(d)  continuous everywhere, but differentiable nowhere.

7. If y = log (sin e¥), then dy is :
dx
(a) cot eX (b) cosec eX
(e) eX cot eX (d) e*coseceX

8. je5 logx 4 is equal to :

5 6
(a) X? +C (b) % +C
() 5xt+C d) 6x5+C
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4
9. j(e2X+x>dxw%:
0

15+ e8 16 —e8
b
(a) 7 (b) 5
8 8
e® —15 —e” =15
d
(c) 5 (d) 5

10. ofew 4i —3k 1 o o us ames afew R
(a) %(4?_31%
® Ll _sk)
5

1
J7
1
J5

11. aRAafesi o q b F AT F B0, A a . b >0 Hael a9 A, 5 ;

T

() i —3k)

d) @i —3k)

(a) 0<e<g b)) 0<0<

[\

(e) 0<0<m d 0<H6<mn

12.  319hd FHIHWT x g_y — y=2x2 1 g HW % foIC THTHTH U B :
X

(a) e (b)
(c) X (d)

e—X
1
X

13.  3Ta%hel THR j—z - Zj,aay(l)ﬂﬁsﬁﬁﬁﬁw%:

(a) X (b) U
© @ @ I
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10.

11.

12.

13.

4
j(er +x) dx is equal to :
0

15+ e8 16 —e8
b
(a) 2 (b) 7
8 8
e® —15 —e” =15
d - -
(c) 5 (d) 7

A N
A unit vector along the vector 41 — 3k is:

(a) %(4? _3k)

1. A A

b) @i -38k)

© Lal_sh)
J7

@ @i —sk)
J5

. - - > o
If 6 is the angle between two vectors a and b, then a . b >0 only
when :

T T
0<0<— b) 0<6<—
(a) <0<g (b) 5
(c) 0<0<m (d 0<6<nm
The integrating factor for solving the differential equation
X g—z —y= 2x2 is :
(a) e (b) €%
1
(0 x d =
X
The number of solutions of the differential equation g_y =Y +1, when
X  X-
y(1)=2,is:
(a)  zero (b) one
(c) two (d) infinite
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14. %@(p,q,r)ﬁy-lﬂaﬁ@%:
(@ q ()  ql

© lal +|r| @ p?+r?

15. 97 U W@l & fesp-hidmsa (1, 1 1) g,
a a a
(a) O<ax<l1 b) a>2

(0 a>0 (d a=++3

16. @ =S A 9 B fou, Ife P(A) = 0-4, P(B) = 0-8 9T P(B/A) = 0-6 &, dl

P(A U B) ST 2 :
(a) 024 b)) 03
() 048 (d 096

17. Tmfafed 3§ & -4 fog F gH1 sEfHeRTstl H1 §q Hd @ ?
2x +y<10dAT x + 2y > 8

(a (=2,4) o) 3,2)

() (=5,6) d 4,2)

18. 3@ 3x + 5y <7 ol 5 HY=T B :
(a) W@ 3x+ 5y ="7R e gl 1 et AT QU xy-aa
(b) @1 3x + by = 7R fouq fogati & @19 @ xy-aa

() @ 3x + by = 7 W feord foigati =1 Big a8 gan o1 qa o
Ta-fog ot 7 |
(d) 9% gar oyl qa oo qa-fog 78 7 |
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15.

16.

17.

18.

Distance of the point (p, q, r) from y-axis is :

(@ q () |q]
© lal+ | @ p*+r?
) i ) . 1 1 1
If the direction cosines of a line are (—, -, —) , then :
a a a
(a) O<ax<l1 (b) a>2
(0 a>0 d a=+3

For two events A and B, if P(A) = 0-4, P(B) = 0-8 and P(B/A) = 0-6, then
P(AUB)is:

(a) 024 (b) 0-3

(¢ 048 (d 0-96

Which of the following points satisfies both the inequations 2x + y < 10

and x + 2y > 8 ?
(a) (=2,4) (b) (3,2)

() (=5,6) d 4,2)

The solution set of the inequation 3x + 5y < 7 is :
(a)  whole xy-plane except the points lying on the line 3x + 5y = 7.
(b)  whole xy-plane along with the points lying on the line 3x + 5y = 7.

(c) open half plane containing the origin except the points of line
3x + 5y = 1.

(d)  open half plane not containing the origin.
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o7 &I 19 3% 20 34T U9 Td SR 97 & N IAFH I FH 1 P
8 1 3 Ho7 T 77 & fod v &1 i (A) @97 GR B T (R) GRT 3k a1 T
& | & 371 & @&l I 14 15¢ 7T¢ Bl (@), (b), (c) 3R (d) 4 & g7 &g |

(a) 3AMHAT (A) 3R @b (R) ST T& 3 IR Toh (R), AR (A) T T&l
ST HLdT 2 |

(b)  3HHAH (A) 3R Tk (R) GHI Hal 7, Tg @%b (R), JANHAT (A) 1 Fal

SATET FgT hidl 2 |
(c)  ATRAT (A) TEI & A1 T (R) Ted 3 |
(d) AR (A) Tord B @ @ (R) T R |

19. 37y (A): A BRI Bl & 94 I § JhH Bd @ |
HS&(R): tan‘lx%ﬁv_{ﬂxeR%WWWﬂﬁ%a%I

e > o> - . .
20. EBHIT(A): W r =a;+ib; A r = ag + pby TER d&dq 8, IId
> o
by .by=0% I
e > > >
#(R) %@Ti‘}ﬁr =a1+kblﬁ9ﬂr =a2+].Lb2 %Eﬂ%rwﬁme,
- -
b, .b,
cos0=—1—2— GNI 9eH ¥ |
1oy 1D, |
QUg @

39 GV 4 37fq Tg-3F0T (VSA) FBR & T97 8, 78 Jed& &2 3FH & /
21. 9% IaUA Fq HifC e wed fix) = 2x3 — 3x TR agam™ 7 |
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Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d)

as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(c) Assertion (A) is true and Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is true.

19. Assertion (A) : All trigonometric functions have their inverses over their

respective domains.
Reason (R): The inverse of tan~! x exists for some x € R.

_ . - - — - - —
20. Assertion (A): The lines r = aj+ Ab; and r = ag+ pbg are

_ > -
perpendicular, when by . by =0.

_ > o> >
Reason (R): The angle 6 between the lines r =aj;+2ib; and
- -
-> - o S b, . b,
r =ag+pbgisgiven by cos0=———
B, 11D, |

SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

21. Find the interval in which the function f(x) = 2x3 — 3x is strictly
increasing.

65/4/2 ~~~~ Page 11 P.T.O.



23.

24.

25.

) Frg (2,1, 8) 8 dw o awfl @ Tef XY~ 228,

2 =¥ 2 i % clo e e A e @i i A |

T
(@) U W1 T 5x — 3 =15y + 7=3 - 10z &8 | 39 W1 &
fosp-hrame TR qem 36 T feua o forg o Fges ma hifg |

(#) y=sin! (x2—4) H I Tq HIC |

HAAT

(@) M ¥ hifT

?TFCZ (X2+y2)2=xy36', a g—z 3Td shifST |

At =4l —jskam b =2 —2] +k 3 AERT a x b H R d
Teh HT5eh i3l F1d hif |

Q|us 1

3T GV § &TY-3F70F (SA) TR & F97 &, 578 % & 3 3F & |

26.

27.

28.

Sﬂﬁ‘ﬁﬁﬂ{:

X2
jx2+6x+12dx
3l SERET I T H1Y IV N | ARG X, I BY B: h G I ST 7, Al

X %1 T1&T FTd ST |
() TR THIHT 3—§=X;y, y(1) = 0 % faf¥re gt W@ HIRMT |

HAAT
(@) 3Tdehad FHIRT eX tan y dx + (1 — eX) sec? y dy = 0 %1 SFMUh BA AT

i |
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22. (a) Find the vector equation of the line passing through the point
(2, 1, 3) and perpendicular to both the lines

x-1 y-2 z-3 x
1 2 3 -3
OR

(b)  The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the
direction cosines of the line and find the coordinates of a point
through which it passes.

y_z
2 5

23. (a) Find the domain of y = sin~! (x2 — 4).
OR
(b) Evaluate :

ool 3]

24. If (x2 + y2)? = xy, then find j_y .
X

- A A A —> A A A
25. Ifa =4i —j+k and b =2i —2j + k, then find a unit vector along
> -
the vector a x b .
SECTION C

This section comprises short answer (SA) type questions of 3 marks each.

26. Find:

2
X“ +6x+12
27. Two fair dice are thrown simultaneously. If X denotes the number of

sixes, find the mean of X.

28. (a) Find the particular solution of the differential equation
dy _x+y y(1) = 0.

dx
OR
(b)  Find the general solution of the differential equation
eXtan y dx + (1 — e¥) sec? y dy = 0.

65/4/2 ~~~~ Page 13 P.T.O.



30.

31.

(%) HM @ HINT :
n/2
2% (1—s1n 2X)dx
1—cos 2x
n/4

AT

(@) ¥ 3| Hife

2

Je
1+5%

-2

3a <hifsre
X
J' ° dx
\/5—4eX —eZx

AT

(@) =M Fd IS :
n/2

J.\/sin X cos® x dx
0

frferfad Wash Sumee gee 1 e gr B HIT :
el
—2x+y<4,
X+y23,
X—2y<2,

x>0, y=20
% A z = — 3x — 5y T J&ehdd A 1A I |
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29. (a)

(b)

30. (a)

(b)

31. Solve the following linear programming problem graphically :

Evaluate :
n/2

J' 02X (l—sm 2dex
1—cos 2x

n/4
OR
Evaluate :
2
[
1+5%
-2
Find :
X
J. ° dx
\/ 5— 4eX — 2%
OR
Evaluate :
n/2
J‘\/sin x cos® x dx
0

Maximise z = — 3x — 5y

subject to the constraints

65/4/2

—2x+y<4,
X+y=23,
X—2y<2,

x>0, y>0.

N N

Page 15
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39 GUS 7 3509 (LA) IHR & 97 &, 977 Jed9% & 5 3% 3 /

32. THWHTH o M ¥, I x2 + y2 = 16, W y = x a1 y-A& g T =gisr §
TR & 1 &%at 1 hITT |

33. (%) guise fop fafafad W@ swwem yfaesdt 78 2 -

x—1 y+1 z-1 x+2 y-1 z+1
3 2 5 ° 4 3 -2

AYAT
(@) @3 2x =3y = — 2z AAT 6% = — y = — 4z % &= BT IV 1T HIWT |

34. (%) 3R N, Tt Sehd FEATAT o TH=F I i a1 g 991 N x N H Th
HeY R, 39 TR IRATNG 8 T (a, b) R (¢, d), @ ad(b + ¢) = be(a + d).

gunige fh R T Joddr 999 7 |
Sreran
4 4x
(@) TI'F!Tf:]R—{—g}—)]R,f(X)=3X+4WW@H@W%IW
o U Thehl ®o 7 | I8 ft A= hHIfSTE foF U A=<aTes wed 8 @
BRIl
1 -1 2
35. WA=[O 2 —3}aﬂsgc—ﬂaﬁaﬁﬁnlagmxl%mﬁ,
3 -2 4

%@Eﬁmﬁwx—y+2z=1;2y—32=1;3x—2y+4z=35ﬁ8€f
i |
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SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

32. Using integration, find the area of the region bounded by the circle

x2 + y2 = 16, line y = x and y-axis, but lying in the 15t quadrant.

33. (a) Show that the following lines do not intersect each other :
x-1 y+1 z-1 x+2 y-1 z+1
3 2 5 4 3 -2

OR

(b)  Find the angle between the lines
2x=3y=—zand 6x=—y =—4z.

34. (a) If N denotes the set of all natural numbers and R is the relation on
N x N defined by (a, b) R (c, d), if ad(b + ¢) = be(a + d). Show that R

is an equivalence relation.

OR
4 ) 4x
(b) Letf: R — {— —} — R be a function defined as f(x) = . Show
3 3x+4

that f is a one-one function. Also, check whether f is an onto

function or not.

1 -1 2
35. Find the inverse of the matrix A=|0 2 -3 |. Using the inverse,
3 -2 4

A_l, solve the system of linear equations

x—y+2z=1; 2y—-3z=1; 3x—2y +4z=3.

65/4/2 ~~~~ Page 17 P.T.O.



Qs g

39 @S H 3 YU S7EIT STERT J97 &, [575 Jedh & 4 3% & |

ThIOT F{ETAT - 1

36. UH Wad S I 3heR, Teh ol W 4 FAC qAT YTiehTT &1 ol 1 oidl & |
FSATA o IV 98d © H{Uhi o HM T T 3 I Hl TR 0-65 7 | 95a |
gieni o 7 8H W W HF % THI W U & I HI TRERAT 0-35 7 | G
siftrenl & ST X T W 1 U W G H shT ITReHdT 0-80 7 |

HET : Ep : FEUd ST ¢ 39 91 Hl I« 95 8 H0h 6 T @l A

E, : T&lUa &tdr g a8 o1 9@ |t #fie &1 W 3 37

E : M&Uq sl g foh SR &7 W g0 & i @ |
ST AT % ER W, Frefofad sedt % 3w df
() @ HfHeRl o B T ST hl Tk 1 7 2

(i) T T WU B S bl IRl 1 R 2
(i) () o w2 foh R @9 W QU B T, A 9gd § HEH 6 HH W
T 3T Sl TRk I ] 2
roran

(i) (@) foor w2 6 <& owy W qU g m, @ et gfiet % wm W
3ufesrd g <t ITfehdar &= 8 ?
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SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. A building contractor undertakes a job to construct 4 flats on a plot along
with parking area. Due to strike the probability of many construction
workers not being present for the job is 0-65. The probability that many
are not present and still the work gets completed on time is 0-35. The
probability that work will be completed on time when all workers are

present is 0-80.

Let: Ej : represent the event when many workers were not present for

the job;
E : represent the event when all workers were present; and
E : represent completing the construction work on time.

Based on the above information, answer the following questions :
1) What is the probability that all the workers are present for the job ? 1
(i1)  What is the probability that construction will be completed on time ? 1

(i1i)) (a) What is the probability that many workers are not present

given that the construction work is completed on time ? 2

OR

(iii) (b) What is the probability that all workers were present given

that the construction job was completed on time ? 2

65/4/2 ~~~~ Page 19 P.T.O.



ThIOT FEFTT - 2

87. WM f(x) Uk Ir&dfdesh | 91T B & | ol SEehl

o ot 98 F1 sEHe (LHD.) : Lf(a) = lim 12— =@
h—0 —h

o ¢ 9g & sTEee (RED.) : Rf(a) = lim L&+ —f@)
h—-0 h

1Y &, Th Head f(x), X = a W TThA-1T el g Ie x = a W 38 L.H.D.

3T R.H.D. 1 37f%&dcd g 9 a1 9919 & |

|X—3|,x21

B f(x)=9x2 3x 13
22220 5%
4 2 4

% o ffctiad Tl & 3T T

(i) flx) I x =1 ¥ Y&J H[ 3Thetsl (R.H.D.) FT 8 ?

(i)  f(x) T x = 1 T IT¢ Y& I Faehersl (L.H.D.) R ?

(i) (W) " HINC 6 T x = 1 W e f(x) TThaH B |

AT

(i) (@) f£(2) A (- 1) T4 HIT |
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Case Study - 2

37. Let f(x) be a real valued function. Then its

e Left Hand Derivative (L.H.D.) : Lf'(a) = lim L2~ —f@)
h—0 —h

° Right Hand Derivative (R.H.D.) : Rf’(a) = lim f(a+h) —f(a)
h—0 h
Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and

R.H.D. at x = a exist and both are equal.

|x—3|, x>1

For the function f(x) ={x2 3x 13
T — |

4 2 4

answer the following questions :

(1) What is RH.D. of f(x) atx =17 1

(i) Whatis LH.D. of flx) atx=17? 1

(iii) (a) Check if the function f(x) is differentiable at x = 1. 2
OR

(iii)) (b) Find f(2) and f'(- 1). 2
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38. LS o YT Th $2i hl <IN i Teh HISS oiohd, Teh STRATHR SR ST ATad @
ekl arhl 9 |1gEl W AR i aTe T 9Ed & (e o e ?) |
3Gk UE 918 % 7T 200 HX H AR 2 |

A ————— - B A 3 7 T 3 i i shigigisiatiniifiit
s 58 4 ) H
i1: i
o R gk 2 o % ! ,i
oot § H
. $ : i
i 1
£ i1
i Hid
$ 4
| ! 1
: s

n,
i

l

i

i
1

&_ f

' e
{
3
L3
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Case Study -3

38. Sooraj’s father wants to construct a rectangular garden using a brick wall
on one side of the garden and wire fencing for the other three sides as

shown in the figure. He has 200 metres of fencing wire.

Based on the above information, answer the following questions :

1) Let X* metres denote the length of the side of the garden
perpendicular to the brick wall and ‘y’ metres denote the length of
the side parallel to the brick wall. Determine the relation
representing the total length of fencing wire and also write A(x),

the area of the garden. 2

(11) Determine the maximum value of A(x). 2

65/4/2 ~~~~ Page 23



