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General Instructions :

Read the following instructions very carefully and follow them :

(1) This Question Paper contains 38 questions. All questions are compulsory.

(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(it1) In Section A — Question Nos. 1 to 18 are Multiple Choice Questions
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based
questions of 1 mark each.

(iv) In Section B - Question Nos. 21 to 25 are Very Short Answer (VSA) type
questions of 2 marks each.

(v) In Section C — Question Nos. 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Nos. 32 to 35 are Long Answer (LA) type
questions carrying 5§ marks each.

(vit) In Section E - Question Nos. 36 to 38 are source based/case
based/passage based/integrated units of assessment questions carrying
4 marks each.

(viit) 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
(Multiple Choice Questions)
Each question carries 1 mark.

1. If the angle between a and b is % and |axb| = 3\/5, then the value of

a-bis 1
@ 9 ® 3
© 3 o 3
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2. U u=R Iq4sd ABCD & i seumra it & fefa @few A1 + 2] — 6k),
B(51 — 3] + k) @ C(121 + 4 + 5k) & 1 fiig D =1 fRfr afem & 1
(A) —3i—5]— 10k B) 21i+3]
©) 11i+9] -2k D) —11i-09j +2k
: 1 3 B
3. HﬁamﬁAWB%mP(A—B):E)WP(A):5%,?ﬁP(A)W%: 1
@ 3 ® -
© 2 o) 2
2n /2
4. Elﬁfcoszxdx=kfcoszxdx%,?ﬁkaﬂqﬂ%: 1
0 0
@A 4 B) 2
© 1 D) 0

5. df¢ Wk AABC & 3 (a, b), (¢, d) 7T (e, f) & a1 AABC 1 &85% A gRT Fefud

a c e |2

s, @ | b d f| swsR?: 1
1 11

A) 242 (B) 4A2

(C) 2A (D) 4A

6. W f(x)=x|x],x=0W 1
(A) Hdd U7 EaheHIT 2 | (B) Had ®, W] T T8I ¢ |
(C) rashea 7, T Had T8l ¢ | (D) ¥ HAd AR A & The # |
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The position vectors of three consecutive vertices of a parallelogram

AN AN N AN AN JAN AN AN N
ABCD are A (4i+2j—6k), B(Bi—3) +k) and C(12i + 4] + 5k). The

position vector of D is given by 1
Ao A ALA

(A) -31-55—-10k (B) 211+ 3j
AN AA

(C) 111+9j -2k D) -111-9; +2k

If for two events A and B, P(A - B) = % and P(A) = % then P(E) 1s equal to 1

A
1 3
@ 5 ®) =
2 2
© D) 3
2n /2
If f cos2xdx=k f cos2x dx, then the value of k is 1
0 0
@A) 4 B) 2
© 1 D) 0

If (a, b), (¢, d) and (e, ) are the vertices of AABC and A denotes the area of

a c e |2

AABC, then | b d f | isequalto 1
111

(A) 272 (B) 4A2

©) 2a D) 4A

The function f(x) = x| x| 1is 1

(A) continuous and differentiable at x = 0.
(B) continuous but not differentiable at x = 0.
(C) differentiable but not continuous at x = 0.

(D) neither differentiable nor continuous at x = 0.
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7. o tan (S <kt @ Pammd 1
@ = ® =
(C) sec? g) (D) —sec? g)

8. e iRgeh TWTHT HHET o 323 ol Z = ax + by 1 (4, 6) T Rehaq U 42 B a0

(3, 2 M= AF 198, A T g _R A aAT 8 ? 1
(A) a=9,b=1 (B) a=5b=2
(C) a=3,b=5 D) a=5b=3

9. e Raeh YA LA % GETA &7 o I fo7g (0, 4), (8, O)Hm(zo %)% | FIfe TR

3
3R He Z = 30x + 24y 7, I (Z 1 JIeha¥ T — Z 1 =[IaH HH) SR 7 : 1
(A) 40 B) 96
(©) 120 (D) 136
10. I 3 x 3 o | TR, T Y 3Fadd 191 —1 &1, h a1 2 : 1
(A) 512 (B) 64
€ 8 D) 4
11. Er%[?) 2] =P+ Q &, &l P U Tuild M & a1 Q Th {50 Tl 3T 2,
ﬁQW%: 1
2 5/2 0 —5/2
@) [5/2 4 ] (B) [5/2 0 ]
0 5/2 2 —5/2
© [—5/2 0 ] (D) [5/2 4 ]
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7. Iftan (x_X) =k, thengX 1s equal to 1
xX—y dx
-y y
@) - @ %

(C) sec? (ﬁ)

(D) —sec? (ﬁ)

8.  The objective function Z = ax + by of an LPP has maximum value 42 at

(4, 6) and minimum value 19 at (3, 2). Which of the following is true ? 1
A a=9,b=1 (B) a=5b=2
(C) a=3,b=5 (D) a=5,b=3

9. The corner points of the feasible region of a linear programming problem

are (0, 4), (8, 0) and (%, %) . If Z = 30x + 24y is the objective function, then
(maximum value of Z — minimum value of Z) is equal to 1
A) 40 B) 96
(C) 120 (D) 136

10. Number of symmetric matrices of order 3 x 3 with each entry 1 or — 1 1is 1
(A) 512 (B) 64
€ 8 D) 4

2 0
11. If [ ] = P + Q, where P is a symmetric and Q is a skew symmetric

5 4
matrix, then Q is equal to

@ o %]

© |5 %
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12. Afe| 2 3 1 | T AhUA ARE e dAT a € A7, A TT=T A TR 7 :
3 a 1
4) R B) {0}
©) {4} D) R-—{4}
13. A |A| = |kA| &, &l A Ife 2 &1 ol SR &, a1 k o 9ft Frg 71 1 AThA & -
A4 1 B) -1
€ 2 D) 0
14. Elﬁ%c[f(x)]:ax+b%Wf(O)=0%,Fﬁf(x)W%:
(A) a+b (B) asz+bx
(®)) asz+bx+c D) b
. (QX
15. 37l U sin x + cOS dx)=y25ﬁ€|ﬁ%:
4) 2 B) 1
(C) i 21 & | D) o
16. Wﬂtﬁwa—yz)%+yx=ay,(—1<y<1)aﬂW§W%:
1 1
(A) -1 B) 1
1 1
©) 1—y? D) 2
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12.

13.

14.

15.

16.

1 21
Ifl 2 3 1 } is non-singular matrix and a € A, then the set A is 1
3 a l

A) R B) {0}

C) {4} D) R-{4}

If |A] = |kA|, where A is a square matrix of order 2, then sum of all

possible values of k 1s 1

A 1 B) -1

€ 2 D) 0

d .
If T [f (x)] = ax + b and f(0) = 0, then f(x) is equal to 1
ax?
(A) a+b (B) 7+bx
ax?
©) 7+bx+c D) b
. . . : dy) _ .

Degree of the differential equation sin x + cos de) S Y18 1

A) 2 B) 1

(C) not defined D) 0

The integrating factor of the differential equation

(1-y) ftye=ay, ((1<y<Dis 1
y
1 1
@ 57 ® =
1 1

C D

© 1oy O
65/2/3 AN Page 9 P.T.O.
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17. 3afg Paur Q & frummes shaet: (2, 1, —1) 9T (4, 4, —7) &, A PQ o e urreh afes
%: 1
@A) 23 +35 -6k (B) -2i-3j+6k
© 7 =77 D) 77777

18. 185 (1, 2, 3) ¥ BRI AT I8 @ ST +GRTh 318 § I 01 ST 8, i HHIH 2 - 1

z x y_ 2z
3 B 7=7171
y x—1 y

T ST 19 TS 20 H Tk ITRFRYA (A) % 91E Teh deh HAT4TRA %24 (R) fean & | s o
T = H € 1 T HEl forehed YT -

(A) (A) @1 (R) GHI I € R (R), YA (A) i HEl AT hLd1 2 |

(B) (A) TUT (R) THI T &, T HH (R), I (A) hl el SATEAT el T ¢ |

(©) (A) "R, W (R) T TE 2 |

(D) (A) 3T 2T (R) A |

19. ARHAT (A) : (cos™! x)2 T ITferehad A 12 7 | 1

@ (R) : cos—lxaﬂg@mwwqﬁm[%, %]% |

20. IfERYE (A) : AfE T W@ Feumes 3781 hl grTeHe feunati § o, B, y I S 7, A
sin? o + sin? B +sin2y =27 | 1

T (R) : T @1 o feep HIEmeHi o ol 1 AT 1 BT @ |
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17. Unit vector along PQ, where coordinates of P and Q respectively are

(2,1,-1) and (4, 4, -7), 1s 1
@A) 23 +35 -6k (B) -2i-3j+6k
27 37 6k 2 . 3] 6k
—2i 3j 6k 21,3 6k
© =7 ~7+7 ) A

18. Equation of a line passing through point (1, 2, 3) and equally inclined to

the coordinate axis, 1s 1
X_y_2z X_y_2z

@) 77573 B) 75777
x—1 y—-1 z-1 x—1 y—-2 z-3

© =" 773 D) 77 1 - 1

ASSERTION-REASON BASED QUESTIONS

In the following questions 19 & 20, a statement of Assertion (A) is
followed by a statement of Reason (R).

Choose the correct answer out of the following choices :
(A) Both (A) and (R) are true and (R) 1s the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of
(A).

(C) (A) 1s true, but (R) is false.
(D) (A) is false, but (R) is true.

19. Assertion (A) : Maximum value of (cos™! x)? is n2. 1

Reason (R) : Range of the principal value branch of cos lx is [%, g] )

20. Assertion (A) : If a line makes angles o, B, y with positive direction of the
coordinate axes, then sin? o + sin? p + sin? y = 2. 1

Reason (R) : The sum of squares of the direction cosines of a line is 1.

65/2/3 AN Page 11 P.T.O.
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30 @Ug H 31fd -3 (VSA) ThR & T &, T8 T o 2 37 & |

21. af: figalt A, B aur ¢ % fRufy afew o 21, j 7o 2k §, < <wisw B AABC w

BLIECIGRER SR 2

22. (a) WM IEHINT: sin~? (sin 374“) + cos™! (cos 1) + tan~! (1) 2
AYdl

(b) cos™! x T TG WU &l x € [—1, 0] T 3HehT RER oft faafgu | 2

23. g fRR 3R 10 cm a1et ufgaTg B & T0H Y98 4 cm/s 6 @ A ¢ @ &,
39 | S TSt <l A1 oTE AR 81 ST, Bt o &Rt o 3 %1 g T gril 2 2

24. ¥ =Yod = 2 Do e 4 fogait 3 o s iy, ot ot fig @ g0

V1lssE e 2
d%y)  (dy)?
25. (a) ﬂﬁy=\/ax+b%,ﬁm5ﬁmﬁydxz +(dx)=0 2
3AYAT
(b) Eriéf(x):{;i;_bx (l)z”;i;gmﬁmww(o,mmmw:ﬁa%,ﬁa
AT b o AH T I | 2

T Ug - T
30 @UE A -3 (SA) THR & I &, 1 I 5 3 31 ¢ |
26. T Waes T T Sl HATeE g g IR ;
Ul : x + 2y > 240,
3x + 1.5y > 270,
1.5x + 2y < 310,

x>20,y>0
o AW Z = 3x + 3.5y I IATehdd HH FTd HIWT | 3

65/2/3 AN Page 12



i "™ collegebatch con
El H
SECTION - B

This section comprises of Very Short Answer Type (VSA) questions, each
of 2 marks.

AN A A
21. If points A, B and C have position vectors 21, j and 2k respectively, then

show that AABC is an isosceles triangle. 2
SR B 1 -1 -1
22. (a) Evaluate sin™ |sin 4 ) T cos (cos ) + tan™ (1). 2
OR
() Draw the graph of cos™! x, where x €[-1, 0]. Also, write its range. 2

23. If equal sides of an isosceles triangle with fixed base 10 cm are increasing
at the rate of 4 cm/sec, how fast is the area of triangle increasing at an
mstant when all sides become equal ? 2

x y—1 z+1

24. Find the coordinates of points on line 1 5 = 9 which are at a

distance of \/ﬁ units from origin. 2
@y | (dy)?
25. (a) Ify=+/ax+Db, then prove thaty L2 + i 0. 2
OR
+b ; 0<x<1 . ) ) ) )

(b) If f(x) = {;ﬁz_x 1 <j§ <9 18 a differentiable function in (0, 2),

then find the values of a and b. 2
SECTION - C

The section comprises Short Answer (SA) type questions of 3 marks each.
26. Solve the following Linear Programming problem graphically :
Maximize : Z = 3x + 3.5y
subject to constraints : x + 2y > 240,
3x + 1.5y > 270,
1.5x + 2y < 310,
x>0,y >0. 3

65/2/3 AN Page 13 P.T.O.
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27. (a) Wéﬁﬁm:fzxidx 3
x*—4x—5
Jar
a
. X
(b) Wﬂﬁeﬁm:ff(x)dx,ﬁﬁf(x)=l+9x%| 3
—-a
-1 (1—x+ a2
28. FARRA: oot (#) dx 3
log\/3
1
29. WM A T ; f T (ex—e—x)dx 3
log \/2
30. (a) 3T THIHW (xy — x2) dy = y2 doc 1 TP §A Fd hHITTT | 3
JAYar
() Wl:l'liﬁw(xz+1)%§+2xy:\/ 2 + 4 1 AT BA T SHINTT | 3

31. (a) UECH B: °W Whd TN § ¥ ArgeAn, fomn wfaeendn %, @ wed oA 8 | afg
X, Tt TS e § A 9t g %I FEfia wtar 7, @ X %1 Iikehdl e 11
I | 3
g
(b) Tk 2 Todeh qAT Tsh I I 1 IDSTAT T | I of A AT Fareh W o=
T & 3R B =T I8 T HE@AT 3 The B @ ! H&MUd Hid & | S hifg fop
TS A 3R B T & a1 74T | 3
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27. (a) Find f etz dx. 3
x2 — 4x —
X
(b) Evaluate f f(x) dx, where f(x) = 1+ 9 3
-a
28 F d cot_lx ]'_x—-i_xz d 3
. Fin Je 1+ 2 X.
log /3
1
29. Evaluate f P — dx 3
log \/5
30. (a) Find the general solution of the differential equation :
(xy — x2) dy = y2 dx. 3
OR
(b) Find the general solution of the differential equation :
d
(x2+1)5§+2xy: 2+ 4 3
31. (a) Two numbers are selected from first six even natural numbers at
random without replacement. If X denotes the greater of two
numbers selected, find the probability distribution of X. 3
OR
(b) A fair coin and an unbiased die are tossed. Let A be the event, “Head
appears on the coin” and B be the event, “3 comes on the die”. Find
whether A and B are independent events or not. 3
65/2/3 AN Page 15 P.T.O.
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32. Wk WeM f: [— 4, 4] - [0, 4], f(x) =\ 16 — x2 N Y& & | ST 6 £ Th HAr=s1eHh
HoH &, T Theh! ®old T8l 3 | $9oh il ‘a’ & 98 gyt 7 31 shifste faes fete

fa) =\[72 | 5
-3 -2 -4 1 2 0
33. (@) IIRA=| 2 1 2}@13:!—2 -1 —2}%@%14]3313@1%&@1
s & P e B A
x—2y=3
2x—y—z=2
—2y+z=3 5
AT
cosoo —sina O
(b) Eﬁ?f(dF!Sﬂla cos o 0}%,?ﬁmwﬁ*?f(a)-f(—ﬁ):f(a—ﬁ) 5
0 0 1

34. (a) wHR 9qds PQRS f&s sfid P4, 2, —6), Q(5, -3, 1), R(12, 4, 5) qer
S(11, 9, —2) &, & Torepurt o THfiehtor F1d I QAT 37 =T § fereport o1

Thiesed fog HTd hIT | 5
T
b fig 1, 3, -2 & @R WW A @i T o= 5 = ¢ oaw
242 Y=L 28] o i, v e e A | i
@1 % g foig € gt 71 hiT | 5

S i Xy
35. HHThCH o AN § ol oz +p= 1 T+ = 1 g1 R o & 1 &t

it | 5

65/2/3 AN Page 16
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SECTION -D

This section comprises Long Answer type (LA) questions of 5 marks each.

32. A function f: [- 4, 4] — [0, 4] is given by f(x) =1/16 — 2. Show that f is an
onto function but not a one-one function. Further, find all possible values

of ‘a’ for which f(a) = \ﬁ . 5

-3 -2 4 1 2 O
2 1 2|, B=|-2 -1 -2 |, then find AB and use it to

33. (a) IfA=
2 1 3 0O -1 1
solve the following system of equations :
x—2y=3
2x—y—z=2
—2y+z=3 5
OR
! cosa —sino O
(b) Iff(a)=| sina cosa O |, prove that f(a) - f(—p) = f(a. — B) 5
0 0 1

34. (a) Find the equations of the diagonals of the parallelogram PQRS
whose vertices are P(4, 2, —6), Q(5, -3, 1), R(12, 4, 5) and S(11, 9, —-2).
Use these equations to find the point of intersection of diagonals.

OR
(b) A line [/ passes through point (-1, 3, —2) and 1is perpendicular to both

. + 2 -1 +1 . .
the lines % = % = % and x_S =¥ 5 - 2 5 Find the vector equation
of the line /. Hence, obtain its distance from origin. 5
2 2

35. Find the area of the smaller region bounded by the curves % + % =1and

57 % = 1, using integration. 5

65/2/3 AN Page 17 P.T.O.
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T @US H 3 YohUUT S b8/ TG/ Tehihd $ehIgal HeaTehd ST 997 & TS
T h 4 FFE |
36. MY I I8 YA & Toh g1 hl TG H THTHT 12% AN THERET 2 |

AN
ROUGHLY 72°: OF THE WORLD IS LEFT HANDED

A A LECNEEEETEENR

’\ T 25", auuc:o:u.snununmmm

’\ T 17% CIIII‘C‘OFAI.EF‘I‘HAIIDEDCHILD

L TR
ﬂ/ii\\/l\l. R

I:HANCIOFAI.EITIIIHDEDOIII.D

AT Toar o f¥R htd U, S o I g o A M= g

A ;. 9 YT q AT g amEieeh 8

ATHE eI S o G 24% 8 |
B : S« fuar gfursfeaes qen Arar ameies &

AT = o ST 22% ¢ |
C : o fuar amgEas qen AT glavTefeass &

AT = o G 17% ¢ |
D : 9 fUar o 47T g graTTe ek &l

A G o= o G 9% B |
?Ts’ﬂﬂﬁgQﬁBP(A):P(B):P(C):P(D):i%Wmeaﬁmﬁ%aﬁW
e & |
YL o YR W =1 371 i -
(i) F@HR: PL/C) 1
(i) TR : P(L/A) 1
(iii) (a) A HINT : P(A/L) 2

65/2/3

AT

(b) wTRrekar sTTa I o Tk ATg=AT FAT T A ARSI & etk feu §

ATAT-dr 4 9 91 b aHEfEdeh © | 2
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SECTION - E
This section comprises 3 source based case-based/passage based/integrated
units of assessment questions of 4 marks each.

Recent studies suggest that roughly 12% of the world population is left
handed.

AMAARAARAR AR ARARRAR T
 ——
ARARARRRRRRRNRRRARRARAANAN £-4 L R

17CIIIIKIOFAI.EF'I'HAIDEDI'.HI|.D
R YR YR YR YR R YL YL

l\ﬂl\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\I\I\I\l\l\ﬂ ﬁ\ A LB L

ROUGHLY 12°. OF THE WORLD IS LEFT HANDED 9, CHANCE OF A LEFT HANDED CHILD

Depending upon the parents, the chances of having a left handed child are
as follows :

A : When both father and mother are left handed :
Chances of left handed child 1s 24%.

B : When father is right handed and mother is left handed :
Chances of left handed child 1s 22%.

C : When father is left handed and mother is right handed :
Chances of left handed child 1s 17%.

D : When both father and mother are right handed :
Chances of left handed child is 9%.

Assuming that P(A) = P(B) = P(C) = P(D) = and L denotes the event that
child is left handed.

Based on the above information, answer the following questions :

(1) Find P(L/C) 1
(i) Find P(L/A) 1
(1) (a) Find P(A/L)
OR
(b) Find the probability that a randomly selected child is left
handed given that exactly one of the parents is left handed. 2
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37. Engine displacement is the measure of the cylinder volume swept by all
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the pistons of a piston engine. The piston moves inside the cylinder bore

Aluminium

*\.JQL;] /_ Acy]indel‘ head
| T

Combustion\/',f 17
chamber i M Cylinder head

. & surface that is
SR machined flat
Qe

i

! Piston
il
Engine Bipdheaet®

One complete cyele of a four-cylinder four-
stroke engine. The volume displaced is marked

The cylinder bore in the form of circular cylinder open at the top is to be

made from a metal sheet of area 757 cm?2.

Based on the above information, answer the following questions :

(1) If the radius of cylinder is r cm and height is h cm, then write the

volume V of cylinder in terms of radius r.

(1) Find e

(111) (a) Find the radius of cylinder when its volume is maximum.

OR

(b) For maximum volume, h > r. State true or false and justify.
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38. The use of electric vehicles will curb air pollution in the long run.

The use of electric vehicles is increasing every year and estimated electric

vehicles in use at any time t is given by the function V :

1 5
V(t):gt?’— §t2+25t—2

where t represents the time and t = 1, 2, 3.... corresponds to year 2001,

2002, 2003, ....... respectively.
Based on the above information, answer the following questions :

(1) Can the above function be used to estimate number of vehicles in the

year 2000 ? Justify. 2

(1) Prove that the function V(t) is an increasing function. 2
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