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(vi) TUS- T3 J97 G732 835 T d5-I1T (LA) IPR & 5 3Hl > J97 8 |
(vii) TUS— & H J97 G736 & 38 FHT 7eTIT TEMRT 4 37H] & F97 8 /
(viii) Fo7-T7 7 g [T T o7 77 8 | FEf, @vs — % & Al 3= @vsl & F&
¥l 7 SR [a5e4 1597 T 8 |
(ix) Sogpeict & 37T Tfetd & /

g -
39 @Ue # 20 Fgfoshed T 8 | T T 1 37k I 7 |

Lo W ey 1
1+cosx
@) ftanX+c ® et +c
g 1y 9 ‘%
(C) —cot = +C (D) tan = +C
2 2
9. f)=x+ L, (x=0)FHfM 1
X

(A) EHEIHWAF2E |
(B) T feaq a1 -2 7 |
(C) = I A -2 7 |
(D) T feaq 9 < e srftepan o
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General Instructions :
Read the following instructions very carefully and strictly follow them :

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

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

(iv) In Section B — Question Number 21 to 25 are Very Short Answer (VSA)
type questions, carrying 2 marks each.

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

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

(vii) In Section E — Question Number 36 to 38 are case study based questions,
carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided
in few questions in all the Sections except Section — A.

(ix) Use of calculator is NOT allowed.

SECTION - A
This section comprises 20 Multiple Choice Questions (MCQs) of 1 mark
each.
1. Id—x 1s equal to 1
1+cosx
@) ftanZ+c ® et +c
2 2 2 2
(C) —cot = +C (D) tan = +C
2 2
1
2. Forf(x)y=x+ = (x#0) 1
X

(A) local maximum value is 2
(B) local minimum value is —2
(C) local maximum value is —2

(D) local minimum value < local maximum value
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FrafaRea i @ Sm o1 = o5k y = 2 a1 W@ y = 16 § ToR &4 o1 &5shet ¢ 2 1
4 4
(A) sz dx (B) 2jx2 dx
0 0
16 16
© [y dy D) 2[4y dy
0 0
4. 3G THIHW xdy — ydx = 0 T AT BA & 1
A) x2—y2=k ®) xy=k
(C) x=ky D) logy+logx=k
5. mwaﬁwzxj—y—y:?)wmwé 1
X
1
A B —
@) Vx ® -
©C) e~ D) e~

6. =R | a |=5a€n—2§x§1%,?ﬁ|leéﬁwwwnﬁwa‘m% 1

A -5 B) 5
©) 10 D) 15
7. OGHTOT 3 STCTT Ueh @feR S o AT y 3181 8 T 10T SHIAT & AT 2-3H8 o wiead 8, 8 1
@ i +2v2] ®) 3k
© H2i.2g ® 31+43)+450
8. WAWIx=y=1-2z7% fh-HEETg 1
1 1 -1
A B — - =
() 1’171 () \/g’ﬁ’ﬁ
1 1 1
C) 0,0 D) — —
© 001 O FEE
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Which of the following expressions will give the area of region bounded by

the curve y = x? and line y = 16 ? 1
4 4
(A) jx2 dx (B) 2jx2 dx
0 0
16 16
© [y dy D) 2[4y dy
0 0
4. The general solution of the differential equation xdy — ydx = 0 is 1
&) a-y2=k B =k
(C) x=ky (D) logy+logx=k
5. The integrating factor of the differential equation 2x3—y —y=31is 1
X
1
@ Vx B —
Jx
(C) e (D) e~

%
6. If |a| =5 and -2 <X <1, then the sum of greatest and the smallest

N
valueof | Aa | 1s 1
@A) -5 B) 5
(©) 10 D) 15

7. Vector of magnitude 3 making equal angles with x and y axes and

perpendicular to z axis is 1
A A A
@) i+242] (B) 3k
A A A A A
©) %H%j M v3i+437 +3k
8.  Direction cosines of inex =y =1 —z are 1
1 1 -1
@A 1,11 B ===
3°V3'V3
1 1 1
€ 0,0,1 D) —=,—=.—=
NERNERE]
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T Waeh T g # Waeh wor et Sireraufiehtor 31 =Eduiehto S 8 2,

HEATA & 1
(A) T B (B) 3T Hed
(C) U AW e (D) U HaUY

10. ot tRaes T SHEI 1 GETa & <= G T |, 36 ge0 g & ; 1

(A x+y<bx+3y<9 B) x+y<b5 x+3y=>9
C) x+y>5x+3y<9 D) x+y=25,3x+y<9
11. T EeAN AT B3 TR & fb P(A) = 0 @21 P(B) = 1 2 @1 P(A'/B’) sRIsX @ 1
(A) 1-P(A/B) (B) 1-P(A'/B)
© 1-P(AnB) D) 1-PAuB)
P(B') P(B')
12. 9= A={1,2, 3l MR ={(1, 2), (2, 1), (2, 2)} 51 Y &= § 1
(A) e TG (B) T q G
(C) wwiHd qT Fshieh (D) hadt FHI
13. 3Jfg A U1 B 99H ife o o TR &, 1 F | T I °1/8 HoH Hed T =/ ? 1
i (A+B)(A-B)=A2_B?
(i) AB=BA

(i) (A+ B)2=A%+ AB+ BA + B2
iv) AB=0=>A=00rB=0
(A) whaet (i) a1 (iii) (B) haet (i) 9T (iii)
(C) hae (iid) (D) had (iil) qAT (iv)
65/2/2 * 6 3
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In a linear programming problem, the linear function which has to be

maximized or minimized is called 1
(A) a feasible function (B) an objective function
(C) an optimal function (D) a constraint

10. For the feasible region shown below, the non-trivial constraints of the

linear programming problem are 1
Y

(A x+y<bh5,x+3y<9 B) x+y<bx+3y=>9
C) x+y=25,x+3y<9 D) x+y=253x+y<9
11. For two events A and B such that P(A) # 0 and P(B) # 1, P(A'/B) = 1
(A) 1-PA/B) (B) 1-P(A'/B)
© 1-P(AnB) D) 1-PAuB)
P(B") P(B')
12. Arelation R on set A ={1, 2, 3} defined as R ={(1, 2), (2, 1), (2, 2)} is 1
(A) Reflexive only (B) Reflexive and Transitive
(C) Symmetric and Transitive (D) Symmetric only

13. If A and B are square matrices of same order, then which of the following

statements is/are always true ? 1
i A+B)(A-B)=A2_B?
(1) AB=BA

(i) (A + B)2=A2+ AB + BA + B2

(iv) AB=0=>A=00orB=0

(A) Only (i) and (iii) (B) Only (ii) and (iii)
(C) Only (i) (D) Only (iii) and (iv)
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1 a b
14. ACA=|-1 2 c|HIUHAINTIEE, A 3a+b+cHAAR 1
0O 5 3
A) 2 B) 6
C) 4 D) 0
1 e
15, afe A=|2%" 1smx HQJTA+A'=I%,Fﬁ[_—n,E}ﬁxETW% 1
sin x 5 Cos X 2 2
T T
(A) 5 B -
— T
© o D) >
16. T Tl TR A % folu (3A) ! s B 1
(A) 3A1 (B) 9A-1
1 1,
©) 3A (D) 9A
-1 -2 5
17. I |-2 a —1|=-86%,dlasaftaHiHIaTR 1
0 4 2a
A) 4 B) 5
(C) —4 D) 9
18. zrf\aex+Y:3x%,aﬁj—yaw% 1
X
3 1
@ =% ® —
1—e**Y 3—e*ty
© = 0 =5
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1 a b
14. IfA=|-1 2 c|is a symmetric matrix, then the value of 3a +b + cis
0O 5 3
A 2 B) 6
€ 4 D) 0

5 TEA = Fcosx —sinx

) and A + A'=1, then value of x e {_—R,E} 1S
sinx  5cosx
T T
A) = B —
(A) 5 B 3
© 0 D) —-
2
16. For a square matrix A, (3A)~1 =
(A) 3AT (B) 9A-1
1 1
C) =A1 D) —A‘l
©) 3 D) 9
-1 -2 5
17. If |—-2 a —1|=-86, then the sum of all possible values of a is
0 4 2a
@A) 4 B) 5
© -4 D) 9
> dy .
18. Ife**¥ = 3x, then — is
dx
3 1
(A) e +y (B) e¥ +y
1-e""Y 3—e" Y
©) Xty D) Xty
65/2/12 *
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AT — b TG T

e : e g 19 31 20 1fiRaA (A) TE deh (R) T 3G Tish 1 37 S 9 & | &

A QU T & FH T ol STTeRe (A) T g8 1 e (R) G 3ifohd TR T 2 |

S AT o HEl I AT fqu M st (A), (B), (C) 3R (D) # & ekt Gifv

(A) Al (A) 9uT 7k (R) gH1 @&t 8 3R aeh (R), 31feed (A) i Tt =men
FATE |

(B) AfRY (A) q1 T (R) GHI T& &, T b (R), T1hAA (A) I el =T
T A E |

(C) AfRem (A) H& 7, g d%h (R) TTed 2 |

(D) MR (A) T 8, g T (R) FEI 2 |

19. IRFWM(A) W Hp-dEEI<1, 1, 1>3THd 7 | 1
T (R) : 0=0FhMWcosO=18992 |

20. dArafeEi a aun b HfA

FMFF @A)  :laxb [P+(a b)2=|al|b P 1
% (R) :|2x§|=(3-§)tane,(e¢gj
Wig - g

34 QUL H 3T T -ITHIT ThR b T & | Teh T h 2 3h ¢ |

21. (@) f(x) =cosx+ sin2x, x € [0, ] =T Y& I=aH AH 14 HIRT | 2
YT
(b) 3T T B STERTIT T HTATH THHHH &L H ¢ W81 8, dl 144 oY foh 39T T8
&Fthel SHeh! IS o SYhHTAT STqUTd H 5@l € | 2
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Assertion - Reason Based Questions

Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and 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 the 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) : A line can have direction cosines<1,1, 1> 1

Reason (R) : cos 0 =1 is possible for 6 = 0.

20. For two vectors a and
Assertion (A) : |

Reason (R) : |

SECTION - B

This section comprises Very Short Answer (VSA) type questions carrying
2 marks each.

21. (a) TFind the absolute maximum value of f(x) = cos x + sin? x, x € [0, 7] 2
OR
(b) If the volume of a solid hemisphere increases at a uniform rate,
prove that its surface area varies inversely as its radius. 2
65/2/2 * 11 4
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—> A A —> A A A .
22. A AB = j +kau AC = 3i —j + 4k, AABC & qS37i AB a1 AC i
—_ —>
st if aifasii 41 Sas fir et 2, Al Fog 750 Fon ADzw,G@TDWBC
H Aer fog 7 |

I1q: meeh AD < ofeTg off 1d Shifs | 2
23. fig (0,0, 0)@%@1%:yjllzz__;m‘s’réméaésmésﬁéﬂiaﬁmaﬁﬁq| 2

94, (a) T HIRMC R HEM £: R — {3} > R, I B f(x) = ©_2 zm whenia 2,

x—3
A=D1 & AT aT | 2
HAYET
(b) FREFNCRE£:Z xZ > Z x Z, (F&F Z it &1 9= 2) I f(x, y) = (2y,
3x) gRI YRTA 8 Teheh %A & AT & | 2
25. Zlﬁx=sint—cost,y=sintcost%,?ﬁt=gmg—yaﬂﬂﬂaﬁﬁﬁﬂ| 2
X
Tug - T
34 IS H AY-ITI THR o TH & | TAH TH & 3 3 ¢ |
26. L (Fv) = —1 2, 9 F(x) 71 Hifre srafs fen 2, 5 F(0) = log = 3
dx e® +1 2

27. (a) mej—y=y—xsin2 (ijsaamaﬂﬁn,ﬁm%ﬁsyaF% 3
x

X

YAl

(b) mwwﬁwwogyj—x +x:2?ﬂwcrasgasmzﬁf§m 3
y y

65/2/2 * 12 )



o
—> A A —> AA A
22. If AB = j +k and AC =31 —j + 4k represent the two vectors along
—  AB+ AC
the sides AB and AC of AABC, prove that the median AD =+,
where D 1s midpoint of BC.
Hence, find the length of median AD. 2

23. Find the co-ordinates of foot of perpendicular drawn from (0, 0, 0) to line
x y+1 z-3

x , 2
1 -1 -2
24. (a) Check whether f: R — {3} — R defined as f(x) = a2 1s onto or not. 2
OR
(b) Check whether f : Z x Z — Z x Z (where Z is the set of integers)
defined as f(x, y) = (2y, 3x) is injective or not. 2
25. Ifx=sint—cost,stintcost,ﬁndd—yattZE. 2
dx 4
SECTION - C
This section comprises Short Answer (SA) type questions of 3 marks each.
26. If 4 Fx) = , then find F(x) given that F(0) = log l 3
dx e* +1 2
27. (a) Solve the following differential equation : 3
xd—y =y —x sin? (Zj, given that y(1) = X
dx x 6

OR

(b) Find the general solution of the differential equation : y log yj—x +x= E 3
y y

65/2/2 * 13 )
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;?3. Tt IRgep o THET 61 UT6 gRT B I
el 3x + 4y < 60
x+ 3y <30
x>0,y > 0% A

Z = 8000x + 12000y T TfererdHientur hifTu |

29. (a) O &91 I I98 & qHMH! ¢ H Th ¢+ TR o T0IRE W F9 eme <hi siRrewar,
T O T T qr Shy wrRresar B i TR

TS QT e o 379 a1 ot ot FIET R <) Se g T | SRkt ST shift foh
() TTEIE T AT |
(i) H T Y T A A TR g foparm |
FroET
(b) Wb uTiETies fom & Arar, a9 ¢ agesa W@ d @ § | I g E g
s R e g, F: fud ven ¥ @ 2, g7 wed &, @ P(E/F) 9 i |

30. 3Td <hifou jﬂ dux

\/6x+x2

i dx
31. (a) UM IR : ém
YT
(b) TH T HfT .2[ (sin | x | +cos | x |) dx
6
65/2/2 * 14
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28. Solve the following linear programming problem graphically : 3
Maximize Z = 8000x + 12000y
Subject to constraints
3x + 4y < 60
x+ 3y <30
x>20,y>0

29. (a) The probability of hitting the target by a trained sniper is three
times the probability of not hitting the target on a stormy day due to
high wind speed. 3

The sniper fired two shots on the target on a stormy day when wind
speed was very high. Find the probability that
(1) target is hit
(1) atleast one shot misses the target.
OR
(b) Mother, Father and Son line up at random for a family picture. Let
events E : Son on one end and F : Father in the middle. Find P(E/F). 3

2x +1

80. Find: [-—— dx 3
\/6x+x2

5m
12 dac

31. (a) Evaluate: | ——— 3
-T[1+\/cotx
12

OR
2
(b) Evaluate : I (sin |x| +cos |x]|) dx 3

6
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T EUS T SH-ITNT THR S TS | TAS T 5 b 7 |
32. p() = sin"}(1 — 2x2) T IT=d T IS | 37q: x H1 g8 TH F1d hiere e foe
p(x)=%%l2p(x)+gaﬂwﬁﬁ3ﬁ3ﬁﬁQ| 5

33. fagati A(1, 2, 3) A1 B(5, 8, 11) ¥ Bt I ATl @1 Th 314 L@l

%

r =41 + ] 4051 +2] + k) B Fed ¥ | hrede fig % fiwis wa SR |
3Td: Toh W@ 1 GHIRT [RET ST 36 Tideoed fog § Skt ST 8 a1 QT (@l &
AEEd 8 | 5

1 -1 O 2 2 —4
34. (a) IEP=|2 3 4|amQ=|-4 2 —4|% @ (QP) F@ KT |
0 1 2 2 -1 5
314 T gt freem <kl g1 hifST
x—y=3,2x+3y+4z=17,y+2z=17 5
AT
1+x 1 1
b)) A=| 1 1+y 1 | 9Hx,vy,z% e HdHINT | 5
1 1 14z

I A =07 T &, y, z YIAR dRaiesh @ 2, @ g He 6

xl+yl+z1=-1

35. (a) (0, n) & I8 IU-IAA I hifoC F"rEH w1 f(x) = tan~! (sin x — cos x)
A, TJEAN @ | 5
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SECTION -D

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

32. Find the domain of p(x) = sin"}(1 — 2x%). Hence, find the value of x for

which p(x) = % Also, write the range of 2p(x) + g 5

33. A line passing through the points A(1, 2, 3) and B(5, 8, 11) intersects the

. N A A A A A . .
line r =41 +j +A(51 + 2j + k). Find the co-ordinates of the point of

intersection. Hence, write the equation of a line passing through the point

of intersection and perpendicular to both the lines. 5
1 -1 0 2 2 -4
34. (a) IfP=|2 3 4|andQ=|-4 2 -4/, find (QP) and hence
0o 1 2 2 -1 5

solve the following system of equations using matrices :

x—y=3,2x+3y+4z=17,y+2z=17 5
OR
1+x 1 1
(b) Obtain the valueof A=| 1 1+y 1 | in terms of x, y and z. 5
1 1 1+z

Further, if A = 0 and x, y, z are non-zero real numbers, prove that

xl+yl+z1=-1.

35. (a) Find the sub-interval of (0, m) in which f(x) = tan! (sin x — cos x) is

increasing and decreasing. 5

OR

65/2/2 * 17 )
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(b) 24 cm IRET ST TH ST I Th Y1 o IR TR FAM T §4 a1l S
Ay 3TRIAH BIF o fotu 31 <ht fommd sma Hifse | 5

O

See

wglg -

3G EUS T 3 TehlUT LTI SUTNG I & | TAH T h 4 3T & |

36. T G ITCH 3o Teh deiaxii BeH, ekt THiehtor 942 + 16y2 = 144 &, % 9RI 31X
TARTTATR | ¢ hl F1STs 3 m 7, o9 foh 3TTepfd § ol T 2

Q

P_ﬁ%
m&i/

I oh SR T TeH1 o I ST

() @ el g TR | y Wl x o F9 H e hHIT | 1

(i) 38 YHR (i) H ITd oI 1 x o & AR hITT | 1

(i) (a) HThEH o JANT & &l I A 1 (35 1 BIgHT) STBe 1A DT | 2
et

(iii) (b) Togati P au1 Q &f STay ¢ A x-3T& TAT y-3& I JoH Iqui §
Il 7, o fHeane foafa qen Tmmehe @ P, O, Q ¥ s aTeft Bys &1
SAHA FTA HIT | 2
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(b) A rectangle of perimeter 24 cm is revolved along one of its sides to
sweep out a cylinder of maximum volume. Find the dimensions of the

rectangle. 5

O

S

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

36. A racing track is build around an elliptical ground whose equation is
given by 9x2 + 16y2 = 144. The width of the track is 3 m as shown below :

m&i/

Based on given information, answer the following questions :

(1) Expressy as a function of x from the given equation of ellipse. 1
(1) Integrate the function obtained in (i) with respect to x. 1

(111) (a) Find the area of the region enclosed within the elliptical ground

excluding the track using integration. 2

OR
(111) (b) Write the co-ordinates of the points P and Q where the outer

edge of the track cuts x axis and y axis in first quadrant and
find the area of the triangle formed by points P, O, Q using

integration. 2

65/2/2 * 19 {
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37. T R M HIX T 1 Teh &Y g faE TIEH HR WIS T ITAN fohan A1 7 |
g YTGAIRTAT ST 3T 3TehR | ST 7T fIIY deh WEMT § |

UH Teh b o1 THIHT 1 feam T 2

) = xt—4x®+4, 0<x<3
x®+40 ,  x>3

IR oh TR T Te1 o I T

() 0<x<3% A (x) 7 HIRT |

(i) f'(4) T HITT |

(i) (a) () x = 3 W HAqdT i S I |
JreyaT

(i) (b) x= 3 f(x) I FeheI 6l Ag HIRTT |

38. THIfHT ¥ BHE! shl WIMAT ol GaU §¢ AT § |

@ v Lungs o

11 ”““i f 1‘

Gough Coughingupbleod Heal g Wel ghtl s (o

Yeaki

Difficultto  Sputum X-Ray
Swallow  Cytology ~ Screening
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37. Sports car racing is a form of motorsport which uses sports car prototypes.

The competition is held on special tracks designed in various shapes.

The equation of one such track is given as follows :

4 _4x®+4, 0<x<3

fw ="
x“+40 x=>3

Based on given information, answer the following questions :
(i) Find f'(x) for 0 <x< 3.
(i) Find f'(4)
(111) (a) Test for continuity of f(x) at x = 3.
OR

(111) (b) Test for differentiability of f(x) at x = 3.

38. Smoking increases the risk of lung problems.

Four Lungs
. B “

Smoke

LUNG CANCER 570 p

Secondhand Smo % g SMOKING

W”H

‘-
Gough Coughingupblood Hearsensss Whoezing Weight loss (noreason)

5] a
?J‘ : ﬁ/f/// % ;%%%“%
= L
Difficult to  Sputum X -Ray = %

Swallow  Cytology Screening
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A study revealed that 170 in 1000 males who smoke develop lung
complications, while 120 out of 1000 females who smoke develop lung
related problems. In a colony, 50 people were found to be smokers of
which 30 are males.
A person is selected at random from these 50 people and tested for lung
related problems.
Based on the given information, answer the following questions :
(1) What is the probability that selected person is a female ? 1
(1) If a male person is selected, what is the probability that he will not

be suffering from lung problems ? 1
(i11) (a) A person selected at random is detected with lung

complications. Find the probability that selected person is a

female. 2
OR
(111) (b) A person selected at random is not having lung problems, find
the probability that the person is a male. 2
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