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General Instructions :

Read

1)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

65(8

the following instructions very carefully and strictly follow them :

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.

There 1s 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 3 questions in Section E.

Use of calculator is not allowed.
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Eusg <h

FE@UE H 20 Fglawedia ¥ (MCQ) 8, 5H edidh o 1 S #1 ¢ |

1. AFf:R — R, f(x) = x° R ARG Hor 8, o £ T
(A) THAI-ITBE FeH 2
(B) H-UF B &
(C) U He & T ST 6l ©
(D) 1 Uahehl 3 A & AT ol &

2. 2 x 3 I UH TR h! o [oheT HEAT T BRTT FoFTehl ek eIty 1

D

I2 89
(A) 16 (B) 81
(C) o4 (D) 32

3. aARA= {COSZ‘* _Sinzﬂ T AMA+A =12 AR o T E

sin 2a. cos 2a.

T T

(A) 3 (B) 3
T 37

(C) 5 (D) 5

4. e o Brgs ek 3 (3, - 7), (6, 3) TT (k, 3) T, T &%aT 15 o 3ohTg
?, Ak F/HAFRE :

(A) 3 (B) 9
C) -9,-3 (D) 9,3
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SECTION A

This section comprises 20 multiple choice questions (MCQs) of 1 mark

each.

1. Letf:R — R be afunction defined as f(x) = X3, then fis :
(A) one-one onto function
(B) many-one function
(C) one-one but not onto function

(D) neither one-one nor onto function

2. The number of all possible matrices of order 2 x 3 with each

entry 1 or 2is:

(A) 16 (B) 81
(C) 64 (D) 32
cos 200 —sin 2a , . .
3. IfA=| ,then A+ A =1, if ais equal to :
sin 2a cos 20
T T
(A) 3 (B) 3
T 37
(®) 5 (D) o5

4, If the area of a triangle is 15 sq. units with vertices (3, — 7), (6, 3)

and (k, 3), then the value(s) of k is/are :
A 3 B) 9
C) -9,-3 (D) 9,3

65(8) _* 5 P.T.O.
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5. OEIFAWANETy =x°. e X TH A FeM E, B :

A) (-1,2) (B) (=0, 2)
(C) (1, <) (D) (0,1)
sin 7x <=0
6. kFammfEsfaufix)=, 5x ’ ,
k, x=0
Xx=0WHAqE, ¥
5 7
(A) = (B) E
1
<) o (D) E

7. ARy=tan! (1_.COSX] g, ar g—z T E

S1n X
A 1 (B) 2
1 1

(C) 5 (D) -5
8. C0s2x 4. T

J‘ sin2 X 0052 X

(A) cotx+tanx+C (B) —cotx+secx+C

(C) —cotx+tanx+C (D) —(tanx+cotx)+C
9. j 5 dx U R

x“+6x+10
(A) xtan 1 (x+3)+C B) tanl(x+3)+C
) % tan! (x +3) + C (D) tanlx+C
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The interval in which y = x3 . e %¥is an increasing function is
A (-1,2) (B) (=00, 2)
(C) (1, ) (D) (0, 1)
sin 7x
) = = x=0
The value of k for which f(x) = 5x
k, x=0
1s continuous at x =0 1s :
@a 2 ®) L
7 5
©) 0 D) 1
5
Ify =tan ™1 (1 —cos Xj then dy is equal to :
sinx )’ dx
A 1 B) 2
1 1
(C) 5 (D) - 5
cos 2x dx i )
— 5— dx is equal to :
sin® X cos® x
(A) cotx+tanx+C (B) —cotx+secx+C
(C) —cotx+tanx+C (D) —(tanx+cotx)+C
dx .
is equal to :
J- Zr6x+10 O
(A) xtant(x+3)+C B) tan ! (x+3)+C
) % tan! (x +3) + C (D) tanlx+C
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10. 37dehel THIRUT 3—§= ey "X H IR EAR

(A) e&-e¥=C (B) eY+eX=C
(C) eY—-e*=C (D) e*+eY=C

11. (1+y?) dx = (tan™! y — x) dy T THTRH U & :
(A) tany (B) tanly
-1 -1
(C) etan y (D) etan X

12. WMl @ 97 b &1 U8 0 aRewr € R S o 0% 1A & + 2b
Teh Uik HiT N IS

& 6=7 (B) e=23_“
© 0=°7 D) 6=x
13. @Hqidwgﬂt—r&e%mﬂf?zi\+j‘\—21/;?r?ﬂ§)=/i\—3j'\+41§
&, T & (ST 3PS H) T ;
(A) 2414 (B) V14
(C) 38 (D) 26

14. U LPP % guTd & o w1 {53 (0, 2), (6, 0), (6, 8) 7T (0, 5) & | AHT
Z = 4x + 6y 3T FTH ¢ | (Z 1 ATTHAH) — (Z T =LAqH) SR :

(A) 60 (B) 48
(C) 42 (D) 18
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10.

11.

12.

13.

14.

The general solution of the differential equation 3—1 =e¥ " ¥is:

(A) e&-e¥=C (B) eY+eX=C
(C) eY-e*=C (D) e*+eY=C

The integrating factor of (1 + y2) dx = (tan™1 y—x)dy is:
(A) tany (B) tanly

tan_ly tan~! x
(C) e (D) e

%
Let a and b be two unit vectors and 0 is the angle between

%
them. Then E) + 2b 1is a unit vector if :

_n 27
(A) 9—5 (B) 9—?
() (9:%7c D) 0=n

The area (in square units) of a parallelogram, whose diagonals

areg)=/i\+:i\—21/;andg)=/i\—33’\+4l/;is:
A) 2414 (B) 14
(C) 38 (D) 26

The corner points of the feasible region for an LPP are (0, 2),
(6, 0), (6, 8) and (0, 5). Let Z = 4x + 6y be the objective function.

(Maximum of Z) — (Minimum of Z) is equal to :
(A) 60 (B) 48
(C) 42 (D) 18

65(8) _* 9 P.T.O.



o
I

15. i Teh LPP o I3 et sh1 =<ITad J1 GETTd &1 o &1 i1 feigeil o aamH

3T &, Tl IeTT et oh fofa feigetl o 78 =f7ad Hi7 AT e, T8 2 :

A O B) 2
(C) = (D) uftfaa

16. I AT B U oA fF P(A|B) = P(B|A) ®, T :
(A) ACBWJA=B (B) A=B

(C) ANB=¢ (D) P(A) = P(B)

17. UTEI % U I I ISTH T ST Il X Tk T ST Sm STH 8 ot

SIT&IWT%:
1 1
(A) 18 (B) )
1 1
() a6 (D) 8

18. 3 S=<il aTct Ueh UNER |, Geldl oI 5 o TSk Bi- ohl TTRIehdT, Steifsh I8 fe=rm
T 2 for TREam & FH-8-1 T A S B, 2

(A) (B)

©) (D)

WIN DN
S s Wl
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15.

16.

17.

18.

In an LPP, if the objective function has the same minimum
value on two corner points of the feasible region, then the
number of points at which the minimum value of objective

function occurs is :
A O (B) 2
(C) Infinite (D) Finite

If events A and B are such that P(A|B) = P(B|A), then :
(A) ACBbutA+B (B) A=B
(C) ANB=¢ (D) P(A) =PB)

The probability of getting an odd prime number on each die,

when a pair of dice is rolled, is :

1 1
1 1
©) 3¢ D) &

In a family with three children, the probability that the eldest
child is a boy, given that the family has at least one boy, is :

(A) (B)

©) (D)

Wi DN
NNV
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99 G 19 3R 20 HYFIT TS d HTYIRT I94 & | 31 97 13T 7T § 578 v
%! SHAYHT (A) TG %] T (R) SR 37 1631 11 € | 39 991 % Hell IR A=l
R e il (A), (B), (C) 3R (D) H € g <ferd |

(A) SRR (A) 3T T (R) SHT G921 & 3R dh (R), 3R (A) i

T AT FLAT R |

(B) 3AfeRe (A) 3R T (R) M1 62T 8, T deh (R), AR (A) hi
T AT TET FaAT ¢ |

(C) AN (A) HEl 8, 9 Toh (R) T 2 |

(D) TR (A) T &, T a6 (R) T=1 & |

19. 3YFIT(A): xe REf(x)= e XUk AN FoT 2 |

b (R) : Ife f1(x) < 0 7, T f(x) Th SHEHAH FeAT & |

20. S7FFHYT (A): < TdA el A 79T B & fefg, P(A |B) = P(A) R |

d# (R): A T9T B W7 ATt 8, a1 P(A N B) = P(A) . P(B).
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Questions number 19 and 20 are Assertion and Reason based

questions. Two statements are given, one labelled as Assertion (A) and

the other labelled as 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, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : flx) = e ™ is a decreasing function, where
x € R.
Reason (R) : If f(x) < 0, then f(x) is a decreasing function.

20. Assertion (A) : For two independent events A and B,

P(A|B) = P(A).

Reason (R) : A and B are independent events, then

P(A N B) =P(A) . P(B).
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Qs d

59 GUe 4 Hfd -390 (VSA) TR & 5 94 8, IS8 Jed% & 2 3 & |

21. (&) wsagA:B ﬂas%q,zr%AhaAmI:o%,aﬁ@ﬁ
a 9T b 1 IS |
AYAT
(@) HRUTRT o ST & feigaft (—1, —1) T (1, 3) =l T areft =
TR JTd SHITSTT |

22. (%) U TIATRT TosTR T A 20 cm/s HI T Y ¢ W2 | 38 T
SAH oh g shl & JTd HIFSTT, 1 3eht BsaT 4 em ® |

AT

(@) dE I 1 ST o 9w fix) = x5 + 2x2 — 1 i aedam
gl

23. Jd SIfWT
(x—4)eX dx
(x—2)3
S — .
24, wiewt AB T BC M1 o oisdd Ush HTIeh G I ehitoTd, STeT A, B qe
C AT (3,-1,2),(1,-1,—-3)da1 (4, - 3, 1) B

25. fig(2,-1,5)Fw@ ¢ =111 -25 - 8k)+ 2101 -47 - 11k)
T gfafeis s e |
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SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of

2 marks each.

21.

22,

23.

24.

25.

31
(a) For the matrix A = {2 J, find the numbers a and b so

that A2 + aA + bl = O.

OR

(b) Find the equation of line joining the points (-1, —1) and
(1, 3), using determinants.

(a) The volume of a spherical balloon is increasing at the rate
of 20 em?/s. Find the rate of change of its surface area
when its radius is 4 cm.

OR

(b) Find the intervals on which the function f(x) = x3 + 2x% — 1
is strictly increasing.

Find :

(x—4)e*

d
(x—2) :

>
Find a unit vector perpendicular to both of the vectors AB and

—>
BC , where A, B and C are (3,-1,2),(1,-1,—-3) and (4, — 3, 1),

respectively.

Find the image of the point (2, —1, 5) in the line
- AN A A A A A
r =(111 - 25 -8k )+ AM101 —45 —11k).

65(8) _* 15 P.T.O.
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Qus T

59 @S H -3 (SA) TR % 6 T34 &, S8 Y% & 3 31 5 |

26. (%) sin~1 [sin %j +tan~! (tan 5—n] +cos ! (cos 13_nj EARIENIG

3 6 6
iU |

AT

@) FREHANTREL: NN, fin) = (02 +n + 1) Tk THH % 8, T/
ATBI TR § |

27. (F) FAHINT:

X
dx
.[ \/7—6X—X2

AT

(@) JdHNT

J‘ 2 dx
(1-x)(1+x2)

28. (F) WWx%:y—xtanzwwm?ﬁﬁm

X
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SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks

each.
26. (a)
(b)
27. (a)
(b)
28. (a)

(b)

Find the value of
. 1( .. 2m -1 5n -1 137w
sin (sm ?j + tan (tan Fj + coS (cos Tj
OR

Prove that the function f: N —» N, fin) = n2 + n + 1) is

one-one but not onto.

Find :

X
dx
I x/7—6x—x2

OR

Find :

I 2 dx
(1-x) (1+x2)

Solve the differential equation :

d
X—y =y—xtan§

dx

OR

Solve the differential equation :
d_y = eX +y + eX -y

dx
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29. UM I HINT :

T

x dx
1+sinx

0

30. AR @, b AU ¢ T Sieed quT GUH AR % giew ¥, q auteu

- o e R
gfiesr a7 + b + ¢, a,b U ¢ UHAH HITSHETR |

31. Torelt LPP # {faeh 3ot o el R0 s T & o i1 fsig (0, 10),
(5, 5), (15, 15) @41 (0, 20) | HMTZ = px + qy, P, q > 0 32 o &,
o p AT q % ST G I HISC dlih Z 2 Aerehad 7 g fsigatt

(15, 15) @1 (0, 20) W A |

Qs Yy

TS H 4 I (LA) TFRF T8 S8 IedF & 5 376 3 |

32. (%) dRA-= ; 1 —?1) g, @A™l v A~ & e e
1 1 1
Wﬁﬂﬂﬁﬂqﬁﬁﬁéﬁmz
X—-y+z=4
2x +y—-3z=0

X+y+z=2
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29.

30.

31.

Evaluate :
7T
x dx
l1+sinx

0

%
If E), b and ¢ are mutually perpendicular vectors of equal

%
magnitudes, show that the vector 2 +b +c is equally

. N —
inclinedto a, b and ¢ .

The corner points of the feasible region determined by the
system of linear constraints in an LPP are (0, 10), (5, 5), (15, 15)
and (0, 20). Let Z = px + qy, p, q > 0, be the objective function,
then find the relation between p and q so that the maximum of
Z occurs at both the points (15, 15) and (0, 20).

SECTION D

This section comprises 4 Long Answer (LA) type questions of 5§ marks

each.

32.

1 -1 1
(a) IfA=|2 1 -3|,findA™L Using A1 solve the system
1 1 1
of equations :
X—-y+z=4
2x+y—-3z=0

X+y+z=2

OR

65(8) _* 19 P.T.O.
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@) aﬁA:E ﬂ,B:E g}%,a%amﬁq%(AB)—%B—lA—l.

33. () 200 cm3 HFAA It At §ig Tl SRR fesall H & =AaH

TSS9 &l aTel feeel shi fommd T it |

HYAT

@) g R f u r e & Mol & sidld Seaan TR & de-adi
s 2 2

34. Wy = 3x + 2, x-378 AN HIEA x = —1 qAT x = 1 T o & T &%
T AT |

35. Y@ T o=(i +25 +3k)+ (i =35 +2k), @

N N A A N A A
r =41 +5j +6k)+u2i +3j + k)

o STl shl =IAH 0l 9T it |
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33.

34.

35.

85(8)

(b)

(a)

(b)

7 5 8

2
IfA = {3 } B = {6 Q then show that (AB) ! = B~1A-1,

Of all the closed right circular cylindrical cans of given
volume 200 cm3, find the dimensions of the can which has

the minimum surface area.

OR

Show that the height of the right circular cone of

maximum volume that can be inscribed in a sphere of

) . 4r
radius r is 5

Find the area of the region bounded by the line y = 3x + 2, the

x-axis and the ordinates x =—1 and x = 1.

Find the shortest distance between the lines :

_)

r =

-
r =

A A A A A A
(1 +27 +3k)+Mi -3 +2k),and

A A A A A A
(41 +55 +6k)+u21 +3j + k).

21 P.T.O.
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Qs e

3G GUS H 3 THUI-37eIT STTRT Y97 &, 77 Iedoh H 4 3F 8 |

Th{0T 3Teg94 — 1

36. a1 fEl W U fes 3 U B W Sl Wt YR R | 8T 9 ure
el T I8 I I foR Ehva ufom (1, 2, 3, 4, 5, 6} § | AT 9=
A faenfeat 1 aon @q=eg B @ft @wa ofoml & @g==g &,
A= (@9, feam @B = {1, 2, 3,4, 5, 6} ® |
SUerd GHT o TR 9, fmferfiad st o 3o diferg
TR : B — B T @Y & ST 59 Wb afewnfva &

R={xvy):y, x @UsT g}

(i) R& ot 3g9a fafeT | 1

(i) 3o f R wqea 3 ar e | 1

(iii) (%) S=aFINTfFEBA R oHd © AYaT GehmE 2 | 2
JAYAT

(i) @) WATR1:B->B,Ri={xy) :x=2y,x,y € B} s
TRTING 2 | SfTer ShifS foh e Ry Sqed, HIHG 3Te/el Hshieh
gl 2
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SECTION E

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

Case Study -1

36. Two friends Ramesh and Divya have started playing Ludo at
their house. While rolling the die, they observed each time,
that the possible outcomes are {1, 2, 3, 4, 5, 6}. Let A be the
set of players and B be the set of all possible outcomes, so
A = {Ramesh, Divya} and B = {1, 2, 3, 4, 5, 6}.

Based on the above information, answer the following

questions :

Let relation R : B —» B be defined as

R = {(x, y) : y is divisible by x}.

(1)  Write all elements of R.

(i1)) Find whether R is reflexive or not.

(iii) (a) Check whether R in B is symmetric or transitive.

OR

(iii) (b) Let Rq: B — B is defined as

Ri=1{x,y):x=2y,x,y € B}.

Check whether R is reflexive, symmetric or transitive.

2

65(8) _* 23 P.T.O.
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ThIUT eI — 2

87. U fommera | nforq sht sqeamiueht 379 foenfeia sl Ireifeter 9 & Bl o1

TS UGT T 8 |
g Fart ¢ fob -t 1 9 (9T x 9T y) o S HT He TS AET

IS TY T T Bt SRt 1L = (WHT t) T <k BT 8 | 39 TR x = f(t)

TATy = g(t) F ETH AT L | 9 &Y ! TTel{cAeh &Y FEd & | 37 STahelsl
fore & e fam w1 s a2, S8

dy
dy _dy dx _ dy _ dt

dt " dx @ dx Cdx
dt

SUYeF G o TR W, FefrRad st & e e
(1) ?ilﬁ’x=at3,y=at5%,?ﬁg—§§lﬁ?ﬁm| 1
i) ﬁx:ﬁ%w;r:t—%%,a%g—zsnaaﬁﬁm 1

({ii) F) IEx=2sint+sin 26Ty =2 cost + cos 2t ®, al
t=F Y gahif 2
6 dx
AT
(iii) (@) AT x=a (cost + logtan %),y=asint%,?ﬁg—§3ﬂ?r

Fhifste | 2
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Case Study - 2

37. A Math teacher of a school is teaching the derivative of function

in parametric form, to her students.

She explains that sometimes the relation between two variables,
(say x and y), is neither explicit nor implicit, but the two
variables are expressed in a third variable, (say t). So we have
x = f(t) and y = g(t). Such form is called parametric form. For
finding the derivative in such case we use the chain rule as

dy
dy _ dy dx N dy _ dt

dt ~ dx dt dx ~ dx’
dt

Based on the above information, answer the following questions :

(i) If x=at3, y=at?, then find gx 1
Gi) Ifx=t+1 andy=t— . then find 9 1
t dx °

(111) (a) Ifx=2 sin t + sin 2t and y = 2 cos t + cos 2t, then find

dy
dx att = E 2
OR
(i) (b) Ifx=a(cost + log tan —) y = a sin t, then find =~ dy 2

dx

65(8) _* 25 P.T.O.
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ThIUT eI — 3

38. TAMATNCHIFR W E R AAT U 5 ATA 99T 6 hict! Tie 8, Si&rh
IA I H 3 ATA AT 4 FHIeATTie B |

SR{E AT o HTUR W, Ffetfiad gt o e e :

(1) I Ot | W AGoSAT Uoh-Uah TG Hehtet! T8 | T AT TGl o aret OT
% B sl ITRIshar F1a hifsTe | 1

(i) ST I H ¥ ATGTSAT Ueh-Ush Tig HehTet- 9T Teh ATA qUT Ueh et 71§
& 9TH B hY ITRRrehdr I1d hifsie | 1
(i) (F) I H W IGTSAT Th Tig {Hehret L et I § ST & 718 | 319
ot I1 9 | Ueh T ehTefl T8 | ATeT g 96 B shl ITTrehdT a0
TSI | 2

AYAT

(i) (@) 91T U AG=SAT Tk Tig fHehted X et 11 § STeA &1 71 | T
It I1 o 9 Ueh Tig HehTed] T | Shied] Tig ITH B4 <hl ITRehdT J1d
I | 2
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Case Study -3

38. Two bags contain balls such that Bag I contains 5 red and
6 black balls, while Bag II contains 3 red and 4 black balls.

Based on the above information, answer the following questions :

(i)  One ball is drawn at random from each of the two bags.

Find the probability of getting both red balls.

(i1) One ball is drawn at random from each of the two bags.
Find the probability of getting one red and one black
ball.

(iii) (a) One ball is transferred from Bag I to Bag II and then
a ball is drawn from Bag II. Find the probability of
getting a red ball.

OR

(iii) (b) One ball is transferred from Bag I to Bag II and then
a ball is drawn from Bag II. Find the probability of
getting a black ball.

65(8), _* 21



