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TR-TR 371 & To7 & |
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1. aﬁdixf(x):2x+%amf(1):1%,a‘rf(x)%: 1
A) x2+3log |x| +1 (B) x2+ 3log |x]|
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(©) 2—; (D) x2+3log |x| —4
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General Instructions :

Read the following instructions very carefully and follow them :

(i) This Question Paper contains 38 questions. All questions are compulsory.
(i1) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(iit) 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.

(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
(Multiple Choice Questions)

Each question carries 1 mark.

d.._, .3 _ :
1. If e f(x) = 2x +, and f(1) = 1, then f(x) is

A) x2+3log |x| +1 (B) x2+ 3log |x]|
3 2
(C) 2_x2 (D) x*+3log |x| —4

65/2/2 AN Page 3
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2. Wmsinx+cos(%§)=y23ﬁm%:
A 2 B 1
(C) uferfya T 2 | M) o

d
3. aawatﬁW(l—yZ)d—;c+yx=ay, (- 1<y < 1) I GHEhH VT 7 :

1 1
A) -1 B) N
© T3 ® T

4. e P Q% FENE FA: (2, 1, —1) A (4, 4, —7) &, 1 PQ ¥ rfew wEH wrewm
3.

(A) 2i+3) -6k (B) —2i-3j+6k

© 7 +7 O 777

5. afe AABCH BA =28 a1 BC=3b 2, MAC 2
(A) 23 +3b B) 2a-3b

(C) 3b-2a D) -2a —3b

6. AR |axb|=/37Ma -b=—3%,d adu b % = H H T2 :

@ = ® =
© = ) =

65/2/2 AN Page 4
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2. Degree of the differential equation sin x + cos (Eﬁ) =y2is

A) 2 B) 1
(C) not defined D) o

3. The integrating factor of the differential equation

d .
(1—y2)d_§+yx=ay, (-1<y<1)is

1 1
A) -1 B) N
© T3 ® T

%
4.  Unit vector along PQ, where coordinates of P and Q respectively are

(2,1,-1) and (4, 4, -7), is

(A) 2i+3) -6k (B) —2i-3j+6k
© =7 7 +7 D) T

5. Ifin AABC, BA = 23 and BC = 35, then AC is
(A) 23 +3b B) 2a-3b

(C) 3b-2a D) -2a —3b

6. Iflaxb]|= \/?3 anda - b = —3, then angle between a and b is

2n n

@ 2 ® &
© = ) =

65/2/2 AN Page 5
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7. el fiig & S T ATE 49 x, y, 7 31T & U 30°, 60° AT 90° 3 H S AT
%@TWW%

2x _y_z 2x _2y_z
@ 57270 ® =170
© ==t O F=3=t

8. @ g3 A a1 B % foiw P(A/B)=2 x P(B/A) & @1 P(A) + P(B) = %% a1 P(B)

S 8
@ 2 ® o
© 3 o .
9. xR B
A) sec? &—x)+c (B) - sec? &—x)+c
(©) log |[sec &—x) +c D) - log |sec &—x) +c

10. 3fe s AABC & 3§ (a, b), (c, d) a1 (e, ) & AT AABC 1 8% A g1 FRsfua

2

a Cc e
s, @ | b d | sO=®:
1 11
(A) 247 (B) 4A?
(C) 2A (D) 4A
11. B f(x) =x|x],x =0T
(A) Hdd qUT TThaHIT 2 | (B) Tdd 8, W] ko1 TE B |
(C) Fehet 7, =] Had T8l & | (D) ¥ Hqd 3R T & TR 2 |

65/2/2 AN Page 6
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7. Equation of line passing through origin and making 30°, 60° and 90° with
X, y, z axes respectively is 1
2x _y_z 2x _2y_z
@ 57270 ® 57170
_2y _z 2x _2y_z
© 2x=15=1 O 37171

2
8. If A and B are two events such that P(A/B)=2 x P(B/A) and P(A) + P(B) = 3

then P(B) is equal to 1
2 1
@ 3 ® 3
4 5
© 5 O 3
. . . tanx—1 . .
9. Anti-derivative of tanaxt 1l with respect to x 1s : 1
anx+1
(A) sec? & — x) +c (B) — sec? & — x) +c

i i
sec 4—.9C sec 4—.9C

10. If (a, b), (c, d) and (e, f) are the vertices of AABC and A denotes the area of

(C) log +c (D) -log +c

a c e |2
AABC,then | b d f | isequalto 1
1 11
(A) 247 (B) 4AZ
© 2A D) 4A
11. The function f(x) = x| x|1s 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.

65/2/2 AN Page 7 P.T.O.



(C) sec? @ (D) — sec? @

13. T Ngeh TUTH UL % e ®eld Z = ax + by &1 (4, 6) W AThad T 42 8 a1
(3, ) M UH 198, M F=A AT DA AT 8 ?
(A) a=9,b=1 B) a=5b=2
(C) a=3,b=5 (D) a=5,b=3

14. T geh T THET % GETA & o 2 65 (0, 4), (8, O)H?JT(SO g)% | afe ot
3 B Z = 30x + 24y &, A1 (Z 1 Jfyehad OH — Z T =FaH HH) SR 7 :

A) 40 (B) 96
(©) 120 (D) 136

15. If¢ AT UHT 2 x 3 TR & foh AB T AB' GHI IR &, 1 377e4g BHI hife 2 -
(A 2x2 B 2x1
() 3x2 D) 3x3

16. aﬁ[‘z 2} =P + Q g, &l P U THHT TS & a1 Q Th (90 FHIHA 3T &,

qQ TR E :

® [ 7] ® [ o)
© [ 5o %] o [ 5]

65/2/2 AN Page 8
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12.

13.

14.

15.

16.

65/2/2 AN Page 9 P.T.O.

+
If tan (x_z) =k, then dy 1s equal to
xX—y dx

(A) :xz (B) %
(C) sec? @ (D) — sec? @

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 ?

A a=9,b=1 (B) a=5b=2
(C) a=3,b=5 (D) a=5b=3

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

20 4

are (0, 4), (8, 0) and (3, 5) . If Z = 30x + 24y is the objective function, then

(maximum value of Z — minimum value of Z) i1s equal to
(A) 40 B) 96
(C) 120 (D) 136

If A is a 2 x 3 matrix such that AB and AB' both are defined, then order of
the matrix B is

A 2x2 (B) 2x1
(C) 3x2 (D) 3x3

2 0
If [ 5 4 } =P + Q, where P is a symmetric and Q is a skew symmetric

matrix, then Q i1s equal to

® [ 7] ® [ o)
© [ 5o %] o [ 5]
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17.

18.

19.

20.

100
EI H]

1 21
?ﬂ%{ 2 3 1} Teh FGhIU STHE e dUMa € A g, O =T A FUH E
3 al
A) R B) {0}
©) {4} (D) R-—{4}
Ife |A| = |kA| &, &l A e 2 &1 ot g 8, d k o aeft Hera 71 o1 AThet & -

@A 1 (B) -1
©) 2 D) 0
ANRAT — b M T3
T AT 19 T 20 H Tk TRRYA (A) % S1C Ueh deh 9TRd %29 (R) e 2 | v o
o =T 8 8 Y o el Feee O

(A) (A) 7T (R) THI T & 3 HYT (R), Y (A) 6l Hel SIS HTT § |

B) (A) a1 (R) THI 9 7, T 2 (R), B (A) 1 T ST el Hial & |

(C) (A)&FE, g R) IR 2 |

D) (A) I Zad (R) T3¢ |

IR (A) : fe T @1 Femies 18 i g-TeHeh N3t € a, B, y o hI0 SAKA &, aql
sin? o + sin? B + sin2y =27 |

o (R) : Teh (@1 % fesh IaTST & a7l 61 90T 1 BiaT 2 |

FARRAT (A) : (cos™! x)2 T 3Teehad qH 127 |

h (R) :cos—lxaﬁgwmwwqfw[§, g}% |

65/2/2 AN Page 10
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17. If| 2 3 1 | is non-singular matrix and a € A, then the set A is
3 a 1
A) R B) {0}
©€) {4} D) R-{4}
18. If |A| = |kA|, where A is a square matrix of order 2, then sum of all

possible values of k 1s
@A 1 (B) -1
© 2 D) o

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

19. Assertion (A) : If a line makes angles a, B, y with positive direction of the

coordinate axes, then sin? o + sin? B + sin? y = 2.

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

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

Reason (R) : Range of the principal value branch of cos™1x is [—En’ g} .

65/2/2 AN Page 11 P.T.O.



21.

22.

23.

24.

25.

26.

T E-T
30 @Ug | AT g-3HT (VSA) ThR & I &, FFH Ieish 6 2 316 3§ |

2, b au ¢ W@ PR smmE afen 6 2 b =a-¢R, daau b — ¢ e
1 <1V T 1T |

) . 3
(a) T FTd HITT : gin~? (sm f) + cos™! (cos m) + tan~! (1)

YT
(b) cos™! x =T 3TTei@ WIT F&T & e[—1, 0] qAT 35hT TRER ot fafaw |

Ife U T % THIHW & = ay + b, z = cy + d &, 91 W@ & feob U 377a shifTe qen
@ W feyd o feig ot 371a shifom |

(a) @y =+/ax+b 7, firg Hfw s y(j_i%j + (%XJZ 0

YT

(b) m%f(x):{a“b gzii;mﬁmwwm,mmaﬂwﬁa%ﬁa

2x2 —x

AT b o T T hHITT |

Ff¢ foreht ot h1 TR Tk fRR G 8 9¢ W g, A1 g shIfT foh 31 o &I%dt o Sgo ohl
T 3Hh! TS o A ST & |

qUg - T
39 @UE H -3 (SA) TR o T &, o4 T o 3 31 7 |

log\/3
T T hIfTT f ( 1 dox

er + e—x) (ex _ e—x)

log \/2

65/2/2 AN Page 12
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21.

22.

23.

24.

25.

26.

65/2/2 AN Page 13 P.T.O.

SECTION - B
This section comprises of Very Short Answer Type (VSA) questions, each
of 2 marks.
If a, T)), ¢ are three non-zero unequal vectors such that ab=a ¢, then

find the angle between a and b-7¢.

. . 3
(a) Evaluate sin™! (sm f) + cos™! (cos n) + tan! (1).

OR

(b) Draw the graph of cos™! x, where x €[-1, 0]. Also, write its range.

If the equation of a line is x = ay + b, z = ¢y + d, then find the direction
ratios of the line and a point on the line.

d?2 dy 2
(a) Ify=+/ax+Db, prove that y(d_x%j + (a@ =0.

OR

+b ; 0<x<1
) If fx) = {gﬁz_x - <i _, is a differentiable function in (0, 2),

then find the values of a and b.

If the circumference of circle is increasing at the constant rate, prove that
rate of change of area of circle is directly proportional to its radius.

SECTION - C

The section comprises Short Answer (SA) type questions of 3 marks each.

log\/3
1

Evaluate f @+ (& — o) dx

log \2




S
27. (a)

(b)

28. (a)

(b)

FAIHA FHHUT (xy — 42) dy = y? da %1 STIh & T hIST |
Y1

d
TSRl TR (12 + 1)H§+2xy:\/x2 + 4 T SATY B T HIT |

TH oo, o e qen g gl S T 9uH ®, ¥ AGTHAT Th-Uh hlh
i T Tfgd g1 T fehrell STt & | STt el shl ST ST TRIehal e JTd
it | Agfess =X w1 a1ey off [a HIfC |

JAYAT
A 3R B SH-9T T Ush U I IBTAd Tl & IS doh foh ITH A hIE Teh ITH W B:
T L W I ST A1 ol | G A WA I TE DL, Al 3oh Sia- sl A
TRl T I |

29. o= ge T 99E 61 ATHE g 8 ShifoT

30. (a)

(b)

=EEl : x + 2y > 100,

2x—y <0,

2x +y <200,

x>0,y>0

o @A Z = x + 2y T ATeehdd A T I |

1
msnﬁaﬁﬁq:f |x* — x| dx
-1

YT

sin™ x

31. FdhiT fex( _Smx)dx

65/2/2
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27. (a) Find the general solution of the differential equation :

(xy — x2) dy = y2 dx.
OR

(b) Find the general solution of the differential equation :

d
(x2+1)5§+2xy: x2+4

28. (a) Two balls are drawn at random one by one with replacement from an

urn containing equal number of red balls and green balls. Find the
probability distribution of number of red balls. Also, find the mean of

the random variable.
OR

(b) A and B throw a die alternately till one of them gets a ‘6’ and wins
the game. Find their respective probabilities of wining, if A starts the

game first.

29. Solve the following linear programming problem graphically :

Maximize : Z=x+2y

subject to constraints : x + 2y > 100,
2x—y <0,
2x +y <200,
x>0,y 2>0.

1

30. (a) Evaluatef | x* — x| dx.
1
OR

Sln x

1—cosx

31. Findf o [w) A

65/2/2 AN Page 15
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32.

33.

34.

35.

ECCE)

3 @S H <19 -390 (LA) ThR o T &, S8 Idh & 5 376 ¢ |

(a) w9 =qdst PQRS foes fid P4, 2, —6), Q(5, -3, 1), R(12, 4, 5) @2
S(11, 9, —2) &, % foeull o TR A HINT TAUT T3 S & foshur &1
Sfcreed foig Td shifor |

YT

®) fig (-1, 3, —2) ¥ A% TN ach G @i =5 =5

xj32=yglzzgl%ﬁw,@%@lwa%matﬂwm3ﬁﬁn|3=|a:sa

1 ! et foig & gt 3 shife |

THThSA o TN & 38 Pt 1 awat Frd hifte fres sfiv (—1, 1), (0, 5) @2 (3, 2)
g |

Tk ®oH f: [— 4, 4] — [0, 4], f(x) =\ 16 — x2 g Yed & | €Y foh f woh =seh
B &, Tg Tohehl Hetd &l & | $Heh fANa ‘a’ < 98 9l 7 F1a shife feh fetg
fa) =73 |

-3 2 —4 1 2 0
() ICA=| 2 1 z}amB{z -1 2}%,@ABWWW
2 1 3 0 -1 1
35k AT B T Teftentor fehr il et ShifsT
x—2y=3
2x—y—z=2
2y +z=3
31l
cosoo —sina O
(b) zr%f(a){sina cos o O}%,a‘fmﬁﬁﬁﬁﬁﬁf(a)-f(ﬁ)=f(aﬁ)
0 0 1

65/2/2 AN Page 16
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32.

33.

34.

35.
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SECTION -D
This section comprises Long Answer type (LA) questions of 5 marks each.

(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 is perpendicular to both
. + 2 -1 +1 . .
the lines % = “21 = % and x_3 =¥ 5 = 2 5 - Find the vector equation

of the line /. Hence, obtain its distance from origin.

Using Integration, find the area of triangle whose vertices are (-1, 1),
(0, 5) and (3, 2).

A function f: [- 4, 4] — [0, 4] is given by f(x) =\ 16 — x2. Show that f is an
onto function but not a one-one function. Further, find all possible values
of ‘a’ for which f(a) =/7.

-3 -2 4 1 2 0
2 1 2 andB=| -2 -1 -2 |, then find AB and use it

(a) IfA=
2 1 3 0 -1 1
to solve the following system of equations :
x—2y=3
2x—y—z=2
—2y+z=3
OR
cosaa —sina 0
(b) Iff(a) =| sina cosa O |, then prove that f(a) - f(—B) = f(o. — B)
0 0 1




Qg - ¢
3H @S U 3 TehtUT LI HH/ITT=06/Tehishd Seh1sal HedTeh ST T & R Tk
F 43T |

36. IMY(h I T2 AT & foh g1 ohl STTETE! H THIHT 12% TN ATHEIET @ |

LEFT HANDED FATHER & RIGT HANDED MOTHER
17°; CHANCE OF A LEFT HANDED CHILD

N A.A LB

ROUGHLY 12°. OF THE WORLD lsl.snlpnun:n A nr u-muaornl.mlunnmoll
HTaT- T o R htd U, = < aTEfede gH o SAm fE 2
A ;& fuar an grar gHi aTHE e B8

B S o TN 24% F |
B : < fUar gleurgfedes qerm HidT amefeds 8l :

TR S b TN 22% ¢ |
C : < fUar amefeas qur grdn glavrsfeds & :

TEfEh S o HAM 17% F |
D : < foar 9 @rar gHi gfvrgfeaes & :

ITEfETR S h HAM 9% % |
a‘s'rrﬂﬁ‘gqﬁﬁP(A):P(B)=P(C)=P(D):i%amemaﬁmﬁﬁT%aﬁW
mEfede & |
T oh STMER T 1 HIfT
() I : PL/C)

(i) ¥ A : P(L/A)
(iii) (a) ¥@HINC: PA/L)

YT

(b) STk ST <hIRTT foh Ueh ATg=an T TN S=1 aTHEfweh § et feam §
ATAT- T 4 9 71 Uk aeiee # |

65/2/2 AN Page 18
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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.

AdAAAAARAARAAARAAABAAAAAA A4 LECHENEETNENR
n

nnnnnnnnnnnnnnnnnnnnnnnn L L ——

AANRRARARRARRARR A7 ... CHANCE OF A LEFT HANDED CHILD

ﬂl\l\ NN
A4 LESET—

l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\ Ny

RY,R YR LABA ARNAN S

l\ﬂl\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\ ﬁ\ I. % .

ROUGHLY 12°; OF THE WORLD IS LEFT HANDED CI-IANC! OF A LEFT HANDED CHILD

17% CHANCEOFALEF‘I‘HAIIDEDCHILD

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 is 24%.
B : When father is right handed and mother is left handed :
Chances of left handed child is 22%.
C : When father is left handed and mother is right handed :
Chances of left handed child is 17%.
D : When both father and mother are right handed :
Chances of left handed child is 9%.

1
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)
(i) Find P(L/A)
(i11) (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.
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Ok
37. Uk U o9 U foreeAl o g0 S H Ty SAra <6l |19 hl So1 - oo gt Sirar

2, & fuked, so & fog U ifa wear & |

Aluminium

,_J @—-1 »~ cylinder head

Combustion \_/’
chamber P‘-—“ Cylinder head

surface that i

1 mach ned ﬂat
O
Ha Piston

R i
Engine block—/

yele f four-cylinder four- 0

€O yl(-‘r
stroke eng Th volume displaced is marked

75 1 cm? &% i UTq h! I §, Th HUL H GAT 018 S SR 1T 8, Sl 9o
fog T HE R F |
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() e 9o 6 BT v om AT F=E h cm & 1 S| o f9g % 3T V i ¢ T e
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() g A |
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37. Engine displacement is the measure of the cylinder volume swept by all

the pistons of a piston engine. The piston moves inside the cylinder bore

Aluminium

(,_J @&:1 /_ Acy]indel‘ head
| = .

Combustion \_/’ rf
chamber P‘-—t Cylinder head

N

\

S

.
fme
&,

/ > S surface that is
i machined flat

Piston

{

Rt
Engine block—/

One complete cycle 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 751 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

(11) Find e 1

(i11) (a) Find the radius of cylinder when its volume is maximum. 2
OR

(b) For maximum volume, h > r. State true or false and justify. 2
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1
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