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Please check that this question paper contains 23 printed pages.
Please check that this question paper contains 38 questions.

Q.P. Code 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 write down the serial number of the question in the answer-book
before attempting it.
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VBT TF T SERT 1 b & 97 & |
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(it)

(iii)

(iv)

(v)

(vi)

(vit)

(viii)

(ix)

each.

1.

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 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.
Use of calculators is not allowed.

SECTION A
This section comprises multiple choice questions (MCQs) of 1 mark
COSX —SsInxX ) )
IfA = { , }, then the value of x, for which A is an
sin X COS X
identity matrix, is
T
A = B
(A) 5 B) =
© 0 @)
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0 5 =7
2. dfe =Yg A = 0 3| Uk fown-swia g &7, a1 @’ o
b -3 0
‘b HH &
(A) a=5,b=3 B) a=5b=-17
(C) a=-5b=-7 (D) a=-5,b="7
x+2 x-4 6 -2
3. Ao xe3 ‘1 3‘%’aquﬂ%'
A 1 (B) 2
Cc) -2 (D) -1
4 zrl%{ } { I}X%,a‘raﬂ?ra@x%:
(3 7] 2 0
(A) 2 0 (B) 7 3}
(2 0] 2 0
© |57 ® | 7}
(/3 cos x + sin x T
- , X#——
5. k&g aE s i) = {0 Xt
7T
k, X=——
3
X = gtl'{ﬂ?l?l%%
2 2
@ ®) -3
3
(C) 2 (D) 6
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0 5 =T
2. If the matrix A= |a 0 3 | is a skew-symmetric matrix,
b -3 0
then the values of ‘a’ and ‘b’ are :
(A) a=5,b=3 (B) a=5,b=-7
(C) a=-5,b=-7 (D) a=-5,b="7

XxX+2 x-4 6 -2 i
3. If ‘ = ‘ , then the value of x is :
X—2 xX+3 1
A) 1 B) 2
Cc) -2 (D) -1
14 1 2
4. If 8 = X, then matrix X is :
9 7 3 1
(3 7] 2 0
A B
(A) 2 0 (B) 7 3}
(2 0] 2 0
C D
(C) 3 7 (D) _3 7}
(/3 cos x +sin x T
- , X#*——
5. The value of k, for which fix) = { 3%+
k, X=—"
3

I

1s continuous at x = — —, 1s :

2
(A) B) - 3

DWW W

(C) (D) 6
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6. W?H%f@ﬂﬁﬁ%‘%|?|=\/§am|f|=%%,aﬁ
@ x b % W W AN % R, @ 9 b o & w1 AR
(A) g (B) g
© ™

A D A A
7. IR @ =21-2)+k, b=1+2) —3kau ¢ =21 —; +4k
. —> .
TR (c-b)F a HfEmivemd.

(A) 15 (B) 5
©) % D) 1
8 Yaai XT1_2°Y _ZqqpX-3_ V-7 52y qagmamy.

2 -5 4 1 2 3
7T 7T

(A) 1 (B) 2
T 7T

(C) 3 (D) 8

9. TH O @I oh A9 FHIHE HH €9 H I&d & :
6x—2=3y+1=2z-2
39 @1 & f¢p-31Uma § :
A) 2,-1,3 B) 1,-2,-3
C) 1,2,3 (D) 3,1,2
10. TR 2% + 3y < 6 1 TA = 3 :
(A) g daa few qa-fag wfrfaa 2 2
(B) i@T2x+3y=6Wﬁ:§Hﬁ§3ﬁﬁ@W@ﬂwxy-ﬂﬁ
(C) o sdda foew qa-fag ot afrfad 2
(D) aﬁaaﬁaﬁqg«r-ﬁgam%@2x+3y=6wf®?r%§§
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6. Let the vectors a and b be such that |E>| = V3 and
> 2 > 7. : .
| b | = 73 then a x b is a unit vector, if the angle between
_>
@ and b is:
NI B) =X
(A) 3 (B) 1
c = D) X
(C) 5 (D) 5
- A A A= A A A - A A A
7. If a =2i-2j + Kk, b_>=i+2j—3kandc=21—j+4k,
then the projection of ( ¢ — b ) along E) 1S :
(A) 15 (B) 5
2
(C) 3 (D) 1

8. The angle between the lines

x+1 2-y z x-3 y-7 5-z.

— and 1S :
2 -5 4 1 2 3
T T
(A) 1 (B) 2
o m
(C) 3 (D) 5

9. The Cartesian equations of a line are given as
6x—-2=3y+1=2z-2
The direction ratios of the line are :
A) 2,-1,3 B) 1,-2,-3
C) 1,2,3 (D) 3,1,2
10. The solution set of the inequation 2x + 3y < 6 is :
(A) open half-plane not containing origin
(B) whole xy-plane except the points lying on the line
2x+3y=6
(C) open half-plane containing origin
(D) half-plane containing the origin and the points lying on
the line 2x + 3y =6
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11. 4l x>0, y>0 A 4x+3y<12 & Add I B
z = 3x + 5y 1 3Tferehdd A 7 :

(A) 15 (B) 29
C) 9 (D) 20

12. 3fg fag A3, - 2), B(k, 2) @1 C(8, 8) @1@ &, dl k% M @ :

(A) 2 B) -3
(C) 5 (D) -4
—> . — —
13. AR o, bW ¢ WAEFARAE®H a + b + ¢ = 02, @
"
(2.b + b.C + C.a)HI AR
3 1
A = B =
(A) 5 (B) 5
1 3
Cc) —-= D -2
(C) 5 (D) 5
coSs 2X
14. j.z 5— dx S &
sin“ x cos“ x
(A) cotx+tanx+c (B) —cotx+tanx+c
(C) cotx—tanx+c (D) —cotx—tanx+c

15. 31dehcl GHRT g—y =1-X+y—Xy HIEAR :
X

2 2
(A) log |1+7y] =x_% +c (B) log |1+y] =_x+% +c

2 2
(C) eyzx—%+c (D) e(1+y)=—x+%+c
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11. The maximum value of the objective function z = 3x + 5y
subject to the constraints x>0,y >0 and 4x + 3y <12is:
(A) 15 (B) 29
C) 9 (D) 20

12. If the points A(3, — 2), B(k, 2) and C(8, 8) are collinear, then

the value of k 1s :

(A) 2 (B) -3
(C) 5 (D) -4
— — —
13. If E), b and ? are unit vectors such that ? + b + ? =0,
N e T =
then(a.b + b.c + ¢.a)isequal to:
3 1
A — B =
(A) 5 (B) 5
1 3
C) -= D -2
(C) 5 (D) 5
cos 2x .
14. J 5 5 dx is equal to :
sin“ x cos“ x
(A) cotx+tanx+c (B) —cotx+tanx+c
(C) cotx—tanx+c (D) —cotx—tanx+c

15. The solution of the differential equation % =1-xX+y-—Xxyis:

2 2
(A) log |1+7y] =x_% +c (B) log |1+y]| =_x+% +c

2 2
(C) eyzx—%+c (D) e(1+y)=—x+%+c
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a2y ) dy }*
16. 37ahel HIHLT x(—y] +y(—yj +yP=0 HIHUER :

dx 2 dx
(A) 2 (B) 3
(C) 4 (D) 5

17. 3Felhcd FHIHT %+ytanx=2x+x2tanx WWW%:

(A) eSecx (B) secx+tanx

(C) secx (D) cosx

18. A, Baar C & Tty T0e ol g A shl ITRERdTE Shy: %, % qen

%%lww@aﬁﬁuﬁw%:

4 5
(A) 9 (B) 9
1 1

J97 &7 19 3K 20 379H97 UF deb TEIRT 597 & | & H97 130 70 & G789
T &I BT (A) T TR & T (R) GRT 3l 1571 1 & | 37 5971 &
gg? 3T A= 1T 1T FsT (A), (B), (C) 3K (D) T & g7a¢ 1w |

(A) IR (A) IR g (R) ST T8l 8 IR db (R), AR (A)
<1 &l AT AT B |

(B) fiepe (A) 3R Tk (R) qHl W&l &, W b (R), SAfieher
(A) =i Tl AT 3T Hc B |

(C) Afieper (A) &l 7, Wq e (R) Teid 2 |
(D) 3f¥eRed (A) TeId 8, 9% % (R) @& B |
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16.

17.

18.

The degree of the differential equation

3
— — =0 1s:
X [dxzj +y (dX +y 1S

(A) 2 (B) 3

(C) 4 (D) 5

The integrating factor of the differential equation
3—3{+ytanx=2x+x2tanx is :

(A) eSecx (B) secx+tanx

(C) secx (D) cosx

The probabilities of A, B and C solving a problem are %, % and

% respectively. The probability that the problem is solved, is :

4 5

(A) 9 (B) 9
1 1

(C) % (D) 3

Questions number 19 and 20 are Assertion and Reason based

questions. 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.

65(B)-11 Page 11 of 23 P.T.O.

(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.
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19. 3YHI7 (A) : sec—l(

a1 v
~—
I
o a

| &

T (R) : COS (%)

20. 37YHYT (A): A TH o H YA 0-2 cm/s HI X F TG @l 7, al
3G INHTT o 5@ h 2 0-8 cm/s B |

7% (R) : i =T qRETT = 4 (Y1) |

wis 9

37 TS § 3fd Tg-IHT (VSA) IPR & F97 &, o7 Fcdeb J97 2 371 &7
&1

21. (%) tan~'(1)+cos7! (— %) +sin (— %) 1 A TG HIWT |

HAYAT

(@) %oy = cos! (x2 — 4) T Id A HIT |

22. (%) cot! (y1+x2 +x) %l x % UYL dehor HIT |

HAYAT

(@) e (cos x)¥ = (cos y)X &, al % FTa HINT |

23. 98 37U A shifog oEd %eH f(x) = 10 — 6x — 2x2
() FRaR adum B (@) R gemm 2 |
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19. Assertion (A) : secl (%) — g

Reason (R) : cos (E) — ﬁ
6 2
20. Assertion (A) : If the side of a square is increasing at the rate

of 0-2 cm/s, then the rate of increase of its

perimeter is 0-8 cm/s.

Reason (R) : Perimeter of a square = 4 (side).

SECTION B

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

21. (a) Find the value of tan_1 (1) + cos_1 (— %) + sin_1 (— %)

OR
(b) Find the domain of the function y =cos=1 (x2 — 4).

22. (a) Differentiate cot™1 1+ x2 + X) w.r.t. x.
OR

(b) If(cos x)Y = (cos y)%, find %

23. Find the intervals on which the function f(x) = 10 — 6x — 2x2 is

(a) strictly increasing (b) strictly decreasing.
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24, <IsC TF T QU U g9 % AdNd @i TC FH ITRET H, I
ST T(erha™ BIdT 3 |
25. A i :

jcosec3 Bx+1)cot Bx+1) dx

wus 1

$F GUE § TG-IHRIT (SA) THR & To7 &, 1579 Fcd% Jo7 3 371 T & |
26. Ife x=acos 0dAMy=Dbsin 6 %,?ﬁﬁl@@ﬁﬂ%

a2y ot

dXZ 2.3

27. FTd <hIfVW :

2x
dx
I(XZ +1) (%2 +3)

28. (®) UM @ HiNT :

6
I|X+2|dX
-6
YT

(@) d hifT :

557 e
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24. Show that of all rectangles inscribed in a given circle, the
square has the maximum area.

25. Find:
Icosec?’ Bx+1)cot (Bx+1) dx

SECTION C

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

26. If x=acos6 and y=bsin6, then prove that —5 =-
dx a2y3
27. Find:
J‘ 5 2x 5 dx
x“+1)E“+3)

28. (a) Evaluate:

6
J.|X+2|dX
—6
OR
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29. (+) aawwﬂwzxyg—y = x2 + 3y2 &I Taf¥me g Fd i,
X
femmn g e y(1) = 0.

HAYAT
(@) 3Tt GHTeRTu g—z + 2y tan x = sin x %l & hiforT, fGam T
%%y=0%ﬂax=§%|

30. Mgeh el o Hepr g fulfd gama &7 o w1 f6g A0, 40),
B(20, 40), C(60, 20) d=m D60, 0) TU ¥Yed & | L.P.P. &I
IeWT B z = 4x + 3y B | GEIG &7 % I fog 7@ hifsw & s

®ad T W IUhaH 9 =IaH 8 | d: Ig Ifeehad a1 =[Hdd HH

F1d I |

31. (%) a1 I 52 I hl B! THR T hel T3 TG H § Agoad Th
ot feRtet T | oA A 9o B e v | uftrfya B

A : Tk 32 1 AT UTod Al

B : U STH AT 9T UTed oht]

3ITd <hIfSTT fob o= A 9o B Tadd 9T 8 47 g |

HAYAT
(@) 9El & T I H 3 IR 3IVTAH W gl sl a& 1 Tifrehd

: oo
o4 ITd <hINT |
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29. (a) Find the particular solution of the differential equation

2xy by 2, 3y?2, given that y(1) = 0.

dx
OR

(b) Solve the differential equation g—y + 2y tan X = sin X,
X

given that y = 0, when x = g

30. The corner points of the feasible region determined by the
system of linear constraints are A(0, 40), B(20, 40), C(60, 20)
and D(60, 0). The objective function of the L.P.P. is
z = 4x + 3y. Find the point of the feasible region at which the
value of objective function is maximum and the point at which
the value is minimum. Hence, find the maximum and the

minimum values.

31. (a) A cardisrandomly drawn from a well-shuffled pack of 52

playing cards. Events A and B are defined as under :
A : Getting a card of diamond
B : Getting a queen

Determine whether the events A and B are independent
or not.

OR

(b) Find the probability distribution of the number of

doublets in three throws of a pair of dice.
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wus Y

39 GUS H FH-IHIT (LA) IHR & J97 &, 578 Jcdeb 97 5 37H] &1 8 |

32. (F) AT A = {x|xeZ 0 < x < 12} 8 | Tuge T way
R={(a,b):a,beA (a—b),4d 9 g} T godl @a4 7 |
2 W HEd 3T9¥El 1 9= 1A i |

HAAT

(@) AMMA=R-{4)dqM B=R- {1} 8 9N %o+ f: A > B, 39
R TR € 6w x € A % RIE fix) = 220 2 | @uiEn

X —4
fop £ wheh! qoT 3TT=ves B |

33. TRl o TAM &, frfciRaa IRaeh Tiietor M &1 g ATQ hIT
3x+4y+2z2=8; 2y—-3z=3; X—2y+6z=—-2

34. W%W@yzx& x=-1, x = 1 q97 x-3787 & o9 fel &

&1 SIHBA ATd hIT |

S 1 y+1 z+1 x—-3 y—-5 z-17
35. (%) Y@el oY T2 2T 4 _Y~=9_ 3 i
(%) 2 -6 1 1 -2 1

FHfleRtul TRy | 31a: 3ok o= ol =pfad gt 3 T |
e

(@) fig P(5, 9, 3) & Y@ X;:y;z:Zf W @ T e

TS q UG % Fcwne A Hi | fag P & e @ |
yfafers o Fcemes ff J1a ki |
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SECTION D

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

32. (a) Let A={x|xeZ 0<x < 12}. Show that the relation
R = {(a,b) : a, be A, (a—b) is divisible by 4} is an
equivalence relation. Find the set of elements related to
2.

OR
(b) LetA=R-{4}and B=R — {1} and let functionf: A - B

be defined as fix) = X‘4 for ¥ x € A. Show that f is
X —_—

one-one and onto.

33. Using matrices, solve the following system of linear equations :

3Xx+4y+2z=8; 2y—-3z=3; x—2y+6z=—2

34. Using integration, find the area of the region bounded by the
curve y = x2, x = — 1, x = 1 and the x-axis.

35. (a) Write the vector equations of the following lines and
hence find the shortest distance between them :

X+1=y+1=z+1 and X—3=y—5=z—7
2 -6 1 1 — 2 1
OR

(b) Find the length and the coordinates of the foot of the
perpendicular drawn from the point P(5, 9, 3) to the

X ; 1_y ;2 _z2=3 . Also, find the coordinates of the

image of the point P in the given line.

line

65(B)-11 Page 19 of 23 P.T.O.
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3G GUS H 3 YU 377 TG J97 8, 578 i 974 371 &7 8 |

Th{0T g - 1

36. T & YW H TUS H GG H FAE (y, A W) & TS GGG
y=4x_%xzmﬁz’raa%,aﬁxqua%ﬁmmﬁﬁaﬁ

T 2 |

3uYh o YR W, Fefeifigd geai & 3w e

() g R g F Fhw F g ghg @ T Hif | 1
(i) WY I ATHAT S5 q i ghg | Tohad fea amiat ? 2
(ifi) dte T AR HeTs w1 7 ? 1

65(B)-11 Page 20 of 23




@ collegebatch com

SECTION E

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

36.

Case Study -1

The relation between the height of the plant (y in cm) with

respect to exposure to sunlight is governed by the relation

y = 4x — %Xz, where x is the number of days it is exposed to

sunlight.

Based on the above, answer the following questions :

(i) Find the rate of growth of the plant with respect to
sunlight. 1

(i1) What is the number of days it will take for the plant to

grow to the maximum height ? 2

(i11)) What is the maximum height of the plant ? 1
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Th{0T AT — 2

37. T aAdl PAAT Q H Tk fohehe T W1 T fSEH U 99 ¥ Teh-Ush
& T TS | e P 3 ae Q % 99 gU REdrel swEw: AB @91 CD
W@t § ey T SEl fog A, B, C 991 D 36 UYHR @
A3, 4,0), B(5, 3, 3), C(6,—4, 1) daa1 D(13,-5,—4) |
3I9YH & MER W, FrAfafaa goi & 3w AT
() wRw AB % fa-or fafag |
Gi) CD i feem § v wrw wfew frfam |
(iii) () @fee AB @1 CD % o9 %1 F101 71 it |

HAAT

(iii) (@) AB @ CD gHI & Taaq T afey fafEe |
TeR{UT JETT - 3

38. UH Hi= 3 Rgenfesai 1 ufvieror ¢ w1 ? | 354 I8 U fob fgerst A
forell <igg 1 5 WTe H 4 IR Ye L Tehdl 3, Raael B, 4 Wie |
3 9 ¥e L GehdT 2 3N RaaArel C, 3 Wic H 2 9 e L Tehdl 2 |
ITRE o YR W, frafafed gt & 3@ e
() T Raeteai o @& sl 7 He I shl ATRehdT F1d <hiforg |
(i) T % T HY AL ht e I IRehdT AT HIT |
(iii) (%) o & W Hadd Tk & &I Hl Ued hl UTRehal Fd

I |

HYAT
(iii) (@) o d @ ik § & &T ol Ugd I TTRrehar 1 il |
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Case Study - 2

37. A cricket match is organised between two clubs P and Q for
which a team from each club is chosen. Remaining players of
club P and club Q are respectively sitting along the lines AB
and CD, where the points are A(3, 4, 0), B(5, 3, 3), C(6, — 4, 1)
and D(13, — 5, — 4).

Based on the above, answer the following questions :

%
(1)  Write the direction ratios of vector AB. 1
%
(i1) Write a unit vector in the direction of CD. 1
—> —>
(iii) (a) Find the angle between vectors AB and CD. 2
OR
—> —>
(i11) (b) Write a vector perpendicular to both AB and CD. 2

Case Study - 3

38. A coach is training 3 players. He observes that player A can hit
a target 4 times in 5 shots, player B can hit 3 times in 4 shots
and player C can hit 2 times in 3 shots.

Based on the above, answer the following questions :

(1)  Find the probability that all three players miss the target. 1

(i1) Find the probability that all of them hit the target. 1
(iii) (a) Find the probability that only one of them hits the
target. 2
OR
(iii) (b) Find the probability that exactly two of them hit
the target. 2
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