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AT (3597 :

HETfeTiEd 59 ®1 a5a Graer1 @ 91T 7R I G&d] & i Hg :

(i) 39 §97-97 4 38 97 & | @4t o7 AT § /

(ii) I& Jo7-97 Giel GUSI H [A9f5id 8 — &, &, 7, 909 & |

(iii) @UE & H J97 G&q1 1 & 18 T sglaeedid a9l I97 §&a1 19 Tq 20
fYFHYT TF 7% ATIRT Uah-Teh 37 @ J97 & [

(iv) @UE @ F J97 T&I1 21 @ 25 % 3lad TG-3TRT JBR & 31-31 3H &
FTE |

(v) @UZ T T T G&IT 26 T 31 T TY-IRIT PR & dlH-dld JH & Jo7
g1

(vi) @UE g H 97 GEI7 32 T 35 % 19-3709 YhR & Grel-giel 37h] & Jo7
g/

(vii) @UE & J97 G&I7 36 T 38 YT 3767 TR TAR-TAR 37H] & I
g/

(viii) Y97-95 H GHT ey 71 1391 731 8 | Feifd, @ve @ & 2 Y1 4, @vg 7
F 3 Yv 4, GUS g F 2 JoA § 747 @IS & & 2 ¥l § Ak ldheqd &
1Y 1337 T &

(ix) @egpeiet HT 39T aidd & |

@us <

39 @UE § Fglahedid Jo7 &, 1978 I J97 1 3% #7 & |

1. %o sin—1(2x) %1 919 (domain) 2 :

(a) [-1,1] (b) 10, 1]
11 11
(c) |:— 5, §:| (d) (— §> 5)
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General Instructions :

Read the following instructions very carefully and strictly follow them :

67

(it)

(iii)

(iv)

(v)

(vi)

(vii)

This question paper contains 38 questions. All questions are
compulsory.

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

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.

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

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

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

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

(ix)

provided in 2 questions in Section B, 3 questions in Section C,

2 questions in Section D and 2 questions in Section E.

Use of calculators is not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1.

The domain of the function sin—1(2x) is :

(a) [-1,1] (b) 10, 1]

11 11
(c) [— 5, 5} (d) (— §> 5)
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0 3 5
2. AGIAE |k+1 0 4| T fowd TuliE YL 8, A kHIAF 3 :
-5 k 0
(a) 4 (b) 2
() -2 (d) —4
4 -3
3. zri%A:[g _3}%,?ﬁ|A|W%:
(a) 15 (b) —42
(I (d) 25

4 zrm{c"s“ ‘Sm“} SaMA+A =12, A o TH D

sin o CoS o

(a) (b)

(c) (d)

Dl oA
=la wlAa

5. A ATH 2 x 3 ’YE g a1 B Teh 31 UHT Y & foh A'B a
BA' g1 qRwTfed €, @ B sl hife 2

(a) 3Ix2 (b) 2x3
() 3x3 (d) 2x2
6. A y=3log./sinx %,?ﬁx=£‘3|'{3—ywtl'ﬁ§:
X
2
(a) 3 (b) g
3 -3
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} and A + A’ = I, then the value of o is :

B
0 3 5
If the matrix [k+1 0 4] is a skew symmetric matrix, then
-5 k O
the value of k is :
(a) 4 (b) 2
() -2 (d) —4
4 - :
IfA = [9 3}, then |A| is equal to:
(a) 15 (b) —42
) O (d) 25
IfA:[c?Sa —sin o
sina  cos o
T T
r b) =
(a) 5 (b) 3
T T
* dH =
(c) 5 (d) 1

If A is a 2 x 3 matrix and B is another matrix such that both

A'B and BA' are defined, then order of B is :

(a) 3x2 (b) 2x3
() 3x3 (d) 2x2
Ify=3log,/sinx,then3—yatx=%is:
X

2

3 b) =

(a) (b) 3
3 -3
i dH ==
(c) 2 (d) 9

Page 5 of 23
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7. %W6,0<6<g,ﬁaﬁa@ﬁaw% g (Sa) & e 6
TH LR, &

T T
T T
8. kol a8 AN e foiw e f, 51 o6 -
flx) = kx +1, ?Tﬁ‘{ X<T
- cosx, I x>
TUUCA R, x=nWIdd g, B :
2 T
(a) ; (b) —5
2 i
(C) —; (d) 5
9. 3Iigy=sin"1(2x 1-x2) _1 <x<i%,?ﬁd—yw%:
© V2 V2 dx
(@) 2 () ——2
1-x2
© =2 @ J1-x2
1-x2

o

10. TH TMATRR gl hl BISAT r o TUE 38 AT b qHEdA hl o,
J&feh r = 3 cm %, 2

(a) 24 1w cm3/cm (b) 36w cm2/cm

(¢) 36 rcm3/ecm (d) 24 1 cm2/cm

65(B) Page 6 of 23



BiE

2]
7. Anangle6,0<6< g, which increases twice as fast as its sine,
1S :

(a) (b)

(c) (d)

=l wla
NMja o8

8.  The value of k for which the function f, given by
) = {kx+1, %f X<7
cosx, if x>mn

is continuous at x = 7, is :

2 i
(a) ; (b) - 5

© -2 )
T

9. If y=sin-1(2x 1—}(2),—i <X<i thend—yis:

V2 NON dx

10. The rate of change of the volume of a spherical bubble with
respect to its radiusratr=3 cm is :

(a) 24 1w cm3/cm (b) 36w cm2/cm

(¢) 367 cm3/cm (d) 24 1 cm2/cm

65(B) Page 7 of 23 P.T.0.



11.

12.

13.

14.

15.

B
Jcotzxdx T 2
(a) —cotx+x+C (b) —cotx—x+C
(¢) cotx—-x+C (d) cotx+x+C

1
J' Lz HAM B
i) 5+2x+x

(a) (b)

(c) (d)

o|la oA
N 3

3
of d%y d%y
b FHIHUT 3x +5@+9=06ﬁ®ﬁ6mmw

dx2
?iﬁTFCbe[ % :
(a) 5 (b) 6
(¢c) 4 d) 2

Tgh FHIFU dy = y tan x dx; y = 1 & x = 0, &1 Tsh (AR &A

(a) y=0 (b) y=1+secx
(c) y=secx (d) ycosx=0
afe b A GRY a, 1 @ g, i ﬁ%ﬁ?ﬂ k T ~IIehI0T O ST &,
T OH AA B
T n
T T
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12.

13.

14.

15.

65(B)

B
J cot? x dx equals :
(a) —cotx+x+C (b) —cotx—x+C
(¢) cotx—x+C (d) cotx+x+C
The value of I dx 5 1S :
5+2x +x

n o

n b o
(a) S (b) 1

o T

* d ~
(c) 5 (d) 5

The sum of the order and the degree of the differential equation
2.\ 3
3x2 2l I 2 + 5d— +9=01s:
dx dx3
(a) 5 (b) 6
(c) 4 (d) 2

A particular solution of the differential equation
dy =y tanxdx; y=1whenx =0, is:

(a) y=0 (b) y=1+secx
(c) y=secx (d ycosx=0

. - T . N | A A
If a unit vector a makes angles 3 with 1, 1 with j and an

A
acute angle 0 with k, then the value of 0 is :
(a) (b)

NN wla
ola |3

(c) (d)
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16. < figail A qon B % foufy wfiw #7%: 23 + b) 9 (& —3b)
3| fo9g Cl foh ABI 1: 2 aTal ®9 § Siedl 7, &I feufd Afew @
(@) -3a-5b b -7b

© %(53’-% @ Ba +5Db)

17. )\ %1 98 AW, e fog, 9 fog A, B qan C ek feurfa @femr s
@i -2f +ak), G +f + a1 4] —2k) ¥ Gw
-
(a) 4 (b) 1
(c) 3 d) 2

18. U W@l formes rdia el 83x — 3 =2y + 1 =5 — 628, &

feep o1guma 2

(a) 2,3,-1 (b) 3,-2,1

) 2,1,-3 @ 3,2,-1
J97 G&IT 19 3K 20 39FI7 vq T SgRd 94 & 3K 3% J94 #71
1.37% 2 | 3 %97 137 7T & 577 0% &1 3714597 (A) 791 §R # 7% (R) R
37T 1637 T4 & | 57 991 & T&T IK A9 17T 7@ #iT (a), (b), (c) 3K (d)
g & ga7 e |

(a) 3P (A) 3 (R) T & & 3T % (R), 30 (A)

&1 TS TSI Rl 2 |

(b) 3fehe (A) 3R T (R) qFI @&l &, Tg o (R), 3trehed
(A) <hl HE! =TT TgT Hn § |

(c) AR (A) T& 7 3R as (R) Teid 7 |
(d) 3rfirRed (A) T B 3 T (R) 981 2 |
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- -
16. The position vectors of two points A and B are (2a + b ) and

- -
(a — 3 b) respectively. The position vector of a point C which
divides AB externally in the ratio 1 : 2 is:

@) —-3a -5b b -7b
©) %(5?_7& d B3 +5b)

17. The value of A for which the points A, B and C having position
vectors (3/1\ — 23'\ + 4ﬁ), (/i\ + 7»3'\ + 1/1\) and (—/i\ + 43'\ - 212)
respectively are collinear, is :

(a) 4 (b) 1
() 3 (d) 2

18. The direction ratios of a line whose Cartesian equations are
3x—-3=2y+1=5-06z, are :

(a) 2,3,-1 (b) 3,-2,1
() 2,1,-3 d 3,2,-1

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).

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

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

65(B) Page 11 of 23 P.T.0.
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19. 3% (A) : 953t (1, 2, 3) HE;‘? (3, 0, 2) ¥ BIH T ATl TGT <l
WW%?:?+23}+BQ+X(2/{—23\—1§\).
7 (R) : ferfy gt @ @ b 9 i?s?lgdﬁ T g M aTeft
%@Twwﬂw% 2+ (b -2

20. 3YFHYT(A): A dA B q TaF AW Jed @ a4 P(A) = 0-3 T
P(B)=0-6%, @ PA IR T B)=0-122 |

7% (R) : T T&dd gt A 91 B & fou
P(A 3R B) = P(A) . P(B).

Qs @

3G GUS § 37fd 7Tg.3TT (VSA) IR & J97 8, 577 9% &2 316 & |

21. (a) AMUTHTEI R, R={x,y):x%x,y e N3N x + 3y = 12} g
Yed 8 | R o1 9id aor IRer s shife |

HAYAT

(b) TS fh e f: R - R, f(ix) = x4 7 1 Thshl 3 3 A &
=Dk 3 |

22, WA_E _4}®@wﬁaamwﬁmwﬁﬁ3ﬂa§%éﬁn

% ®Y § oIk hIfoU |

23, R y=xx3, @ Rig B e H_l(@f_zzo.
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19. Assertion (A): The vector equation of a line passing through
the points (1, 2, 3) and (3, 0, 2) is
—> A A A A AA
r =1+2j +3k +M21-2j - k).

Reason (R):  Equation of a line passing through two points
. .y - > .
with position vectors a and b is
- —>

%
r =a+7»(b—?).

20. Assertion (A): Given two independent events A and B such
that P(A) = 03 and P(B) = 06, then
P(A and not B) = 0-12.

Reason (R):  For two independent events A and B,
P(A and B) = P(A) . P(B).

SECTION B

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

21. (a) Let the relation R be given as

R=1{x,y) :%x,y € Nand x + 3y = 12}. Find the domain
and range of R.

OR
(b) Show that the function f : R —» R, f(x) = x4 is neither
one-one nor onto.

-4

3
22. Express the matrix A = [1 } as the sum of a symmetric

matrix and a skew-symmetric matrix.

2 dx X

2 2
23. Ify =xX, prove that ay _ l(ﬂ) Y 0.
dx® Yy

65(B) Page 13 of 23 P.T.0.
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24, WRW a =51 — 25 + 5k = A W wlew H I F w9 # =
$ife frit & w @Rm b = 3] + k) ¥ w3 e g
ke b % e ad @ |

25. (a) X -3 _ y+2 _ z+4 x-5 _ y+2 _z o & T

1 -2 2 7 -3 2 6
TGI3TT & & 1 IV [ HINT |
HAYAT
e X —1 2y — 2 3—2z
b i 22 = ~ q«
() -3 4k -2
x—1 3y —1 zZ—6 . ;
= = R d9aq @, dl k &1 A4
3k 6 -5 \% i
it |
@ ug

39 GUZ 4 &Y. (SA) FHR & F97 &, 578 595 & 3 3% 8 [

26. agaiﬁwmaﬁﬁmﬁqﬁquf(x):sin3x,xe[o,g} |

(a) 949 2 (b) STEHHE B |

27. ¥4 HIfST ;
X—-5
X dx
j<x—z>4€

65(B) Page 14 of 23
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- A A A
24. Express the vector a = 51 — 2) + 5k as the sum of two
— A
vectors such that one is parallel to the vector b = (3/1\ + k)

9
and the other is perpendicular to b .

25. (a) Find the angle between the pair of lines given by
x-3 y+2 z+4 x-5 y+2 z

1 -2 2 -3 2 6
OR
(b) Ifthelines *— 1 =2 =2 _372 g
-3 4k -2
x-1 _3dy-1_z-6 are perpendicular to each other,
3k 6 -5
find the value of k.
SECTION C

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

26. Find the intervals in which the function given by

f(x) =sin 3x, x € [O, g} is (a) increasing (b) decreasing.

27. Find:

X—-5
X dx
j<x—2>‘*e

65(B) Page 15 of 23 P.T.0.



28.

29.

30.

31.

(a) TTd HINC ;
J 2
1-x%) (1+x2)
AT
(b) FTa T :
J‘W/S—ZX—deX
A 3T <hIFT
J‘“ X tan x dx
0 sec X +tan x
(a) 3T GHIEHT x%:y—xtamz &l §A HINT |
X
AT
(b) AThe THIHI X%+y=xcosx+sinx,$[ﬁ'i§l'§3§[3ﬂﬁ
aﬁrﬁq,ﬁm%%y(gj=1%|
(@) A @M B3 h s § 5 PA) = % P(B) = %a@n
P(A 78 @1 B 7&l) = i% | 3 shifse f6 @ A 9o B
(i) TR 379edT & (ii) Edd g™ 7 |
YT
(b) Tk ek 1 & IR 3IDTOH W I B oA Y2I <hl T&IT
e 1A ShITT |
Page 16 of 23
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28. (a) Find:

Jasars®
1-x)A+x“)

OR
(b) Find:

J-w/3—2X—X2 dx

29. Evaluate:

J‘“ x tan x dx
0 sec X +tan x
30. (a) Solve the differential equation xg =y —x tan Y,
X
OR
(b) Find the particular solution of the differential equation
xd—y+ =X €OS X + 8in X; given (E)—l
Ix y ; 81 y 9 -

31. (a) Let A and B be the events such that P(A) = %, P(B) = %

and P(not A or not B) = i Find whether A and B are

(i) mutually exclusive (i) independent.

OR

(b) Find the mean of the number of tails in two tosses of a

coin.
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39 GUS § FF-3T07 (LA) FHR & 97 8, 1978 I9% & 5 3% & |

32.

33.

34.

35.

(a) TAT UH ey R, ot ardfas wemeti & @g=d R OH
R ={(a, b) : a < b3} gry ufenfya 2 |
gonsy fob R A1 Wded &, - & GHUd 8 3 7 & Gshiis g |
HAAAT
(b) AN ETHEIT A=1{1,2,3,.., 108 dAM A x AH T T899 R 39
TR aiTfyd 2 fo6 @ufi (a, b) @1 (¢, d) € A x A & foiw
(a,b)R(c,d) @a+d=b+c? | &g FmT % R T qoaar

ey 8 |
Wésmﬁnﬁ,a%§+§=1 T UiEg & 1 &ThA
HIT |
Mgss U™ gHET

Z=3X+9y$f3€l?:lﬁ‘?ﬁX+3yS60,X+y210,XSyH9ﬂXZO,
y > 0 % A STIRdHTRul qAqT AAHIHWI, @ R hd T
gaTd &9 ABCD i A0, 10), B(5, 5), C(15, 15) a1 D(0, 20)
A 3 | 98 fog I HINT 9 W Z &1 Tfeshan qen =[Eas 7 ST
3 q91 98 9 off [ HNT |

(a)ESI'i’s’Q%i’@TQ =/i\+23'\+ﬁ+7»(/i\—3'\+1/<\)?r9ﬂ

A A A o
Ttk +ut =) +2k) wem vhend T 2

HAYAT

b) 53,1, 1D & ¥ gﬂ;Z:Z;?’ o @ T T % e

& facsrer 31 hIfST | 31d: 39 a9 W@ 1 g ot fafae
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SECTION D

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

32. (a) Let R be a relation in R, the set of all real numbers,
defined by R = {(a, b) : a < b3}.

Show that R is neither reflexive, nor symmetric and nor
transitive.

OR

(b) Letset A=1{1, 2, 3, ..., 10} and R be a relation in A x A,
defined by (a, b) R (¢, d) © a +d =b + c for all (a, b) and
(c,d) € A xA. Prove that R is an equivalence relation.

33. Using integration, find the area enclosed by the curve

2 2
N A

9 4

34. While solving the linear programming problem Minimise and
Maximise Z = 3x + 9y, subject to the constraints x + 3y < 60,
Xx+y=>10,x <y and x > 0, y > 0 graphically, the corner points
of the feasible region ABCD are A(0, 10), B(5, 5), C(15, 15) and
D(0, 20). Find the minimum value and the maximum value of
7 along with the corresponding corner points.

35. (a) Show that the lines =1+ 23'\ + ﬁ + X(/i\ - 3\ + ﬁ) and

- A A A A

N
r =i1+j+k +M(/i\ — j +2k) do not intersect.

OR
(b) Find the coordinates of the foot of perpendicular drawn

from the point (3, —1, 11) to the line §=y;2 =Z;3

Hence, write the equation of this perpendicular line.

65(B) Page 19 of 23 P.T.0.
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Qs &

3G GUS H 3 YH 7eFIT HTRT I97 8, 577 I & 4 3% 3 |

ThIOT FAegA4 - 1

36. UH WK U NEhH T =od 99R 4 gHH &8, 4 8 S q
4 Te=t o 98 TET HE % T 200 TTT S@feh 5 S qon 10 fo<t
I8 89 HH o T 275 T |

3T AR & e W, FEfafea gei & 3w G

(i) I a8 S % TH U8 T x A T F T YW H T y AT
7, a1 ITH I Raeh THIR I o €4 H =A<h HIT |

(i) 31 THIRCON ¥ Th AYg aHil AX = B % &9 H =h
T |

(iii) (a) |A| 9@ T |
HAAAT

(i) (b) (adjA)FTa T |

65(B) Page 20 of 23



BiE

B
SECTION E

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

Case Study -1

36. A professional typist having his shop in a busy market charges
T 200 for typing 8 English and 4 Hindi pages, while he charges
T 275 for typing 5 English and 10 Hindi pages.

Based on the above information, answer the following

questions :

(i)  If he charges ¥ x for one page of English and ¥ y for one
page of Hindi, express the above as a pair of linear

equations. 1

(i1) Express the information in terms of matrix equation

AX = B. 1

(iii) (a) Find |A]. 2
OR

(iii) (b) Find (adjA). 2

65(B) Page 21 of 23 P.T.0.
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THIOT LTI — 2
87. g 9 LED dcd s I Ush BId-H Faell TS | 98 x Tosl bl

T (300 — x) Y &cd o WG &9 Ul &, ik x ddi Sl 3hd Hod
T (2x2-60x + 18)% |

3T SR o MeR W, Fefafea geai & s i

(i) x¥cd 994 H IHRT AT ®eld P(x) I HIfST | 1
Gy L P w2 1
dx
(i) (a) Afteraq o & fou 38 fordd Soa d=F g 2 2
HAAAT
(iii) (b) 9 I T 18 il TN & W 7, a1 98 fohad oo 59 @
2 ? 2

ThIT JAeTA4 - 3

38. Th GHMGR dH TR o Gl o oSl Aj, Ag T Ag &9 @1 2 |
Tg AT T fHyw % ¥4 OH 99 Id § SFH g oSS 1 s
IUT 4 :4: 2% | T ISl o BN B T g HAM: 45%, 60% aAT

35% % |
3UITh MR o 3MER W, FfIiad gl o I ST
(i) T Ao G4 T &S o AHRA g hl TRl 1 & ? 2
(i) afe ¥z fan 2 fop Frgesan 91 T 19 AHd g7 B, o1 36
A TR % B hT =T ATRHT B 2 2
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Case Study - 2

37. Ravindra started to run a small factory of manufacturing LED
bulbs. He can sell x bulbs at a price of T (300 — x) each. The

cost price of x bulbs is ¥ (2x2 — 60x + 18).

Based on the above information, answer the following

questions :
(i)  Find the profit function P(x) for selling x bulbs. 1
(il) What is 4 [P(x)] ? 1
dx
(iii) (a) How many bulbs should he sell to earn maximum
profit ? 2
OR
(iii)) (b) How many bulbs is he selling if he is incurring a
loss of ¥ 18 ? 2

Case Study -3

38. A shopkeeper sells three types of flower seeds Ay, Ag and As.

They are sold as a mixture where the proportions are 4 : 4 : 2
respectively. The germination rates of the three types of seeds
are 45%, 60% and 35%.

Based on the above information, answer the following

questions :

(i) What is the probability of a randomly chosen seed to
germinate ? 2

(i1) What is the probability that the randomly selected seed is
of type A4, given that it germinates ? 2
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