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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. Direction cosines of line —~ = y =z are 1

-1 -1

(A) 1, 17 1 (B) 0, T =T =
2’42

) 1,0,0 D) 0,-1,-1

2.  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
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3. ot Waes wume w1 geTd & i gl w7, 36 31dTs Ay | 1

(A x+y<b5,x+3y<9 B) x+y<5x+3y=9
C) x+y=25,x+3y<9 D) x+y=25,3x+y<9
4. A HATE A9 B 30 THR 8 foh P(A) = 0 91 P(B) # 1 2 @l P(A'/B') SUsR 8 1
(A) 1-P(A/B) (B) 1-P(A'/B)
© 1-P(AnB) D) 1-PAuB)
P(B) P(B')

5. ®gEIA={1,2, 3} MR =1{{, 3), (3, 3), (1, 1), (2, 2), (3, 1)} gRI uRivyq daer
2 1
(A) HId Ted aYT FHIHT
(B) e g
(C) <had Taqed TUT HshH

(D) ey, TEMYA a1 HshTh

6. Afc A TUT B EHN Hife & I 37TeE 8, dl Ft & & i |1/8 FUT Tea T 2/ ? 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 (1) 9T (iii) (B) whaet (i) 9T (iii)
(C) hae (iid) (D) haed (iii) aT (iv)
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3. For the feasible region shown below, the non-trivial constraints of the

linear programming problem are 1
Y

A) x+y<5x+3y<9 B) x+y<b5x+3y>9
C) x+y=25,x+3y<9 D) x+y=25,3x+y<9
4.  For two events A and B such that P(A) # 0 and P(B) = 1, P(A'/B’) = 1
(A) 1-P(A/B) (B) 1-P(A'/B)
© 1-— PgA,m B) D) 1-— PgA,u B)
P®B’) P®B)

5. A relation R on set A ={1, 2, 3} is defined as R ={(1, 3), (3, 3), (1, 1), (2, 2),
(3, 1)} is 1
(A) only reflexive and symmetric
(B) reflexive only
(C) only reflexive and transitive

(D) reflexive, symmetric and transitive

6. 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_B2
(1) AB=BA

(i) (A+ B)2=A%+ AB+ BA + B2
(iv) AB=0=>A=00orB=0

(A) Only () and (iii) (B) Only (ii) and (iii)
(C) Only (iii) (D) Only (iii) and (iv)
65/2/3 * 5 )



1 a b
7. AGA=|-1 2 c|THUAUIIER, W3a+b+cH TR 1
0 5 3
A 2 B) 6
©) 4 D) 0
8. zrraA{ta” COtx}%,a%nA+A':2I%,?ﬁ{o,f}ﬁxwm% 1
—cotx tanx 2
T
A 0 B) 3
T T
© 1 D) 5,
9. T I 3TYE A % fo1w (3A) L SR B 1
(A) 3A1 (B) 9A1
1,4 1,5
© 3A (D) 9A
-1 -2 5
10. Ife|-2 a —1|=-86%,dlasaftaHiHIATR 1
0 4 2a
A 4 B 5
© -4 D) 9
11, aRxty=ayd, @ Y3 1
dx
y 1
A) P B) 1
y—1 1-y
© x—1 D) x—1
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7. IfA=|-1 2 c|isasymmetric matrix, then the value of 3a +b + cis 1
0O 5 3
A) 2 B) 6
(C) 4 D) 0
8 IfA= { tanx - cot x} and A + A' = 21, then value of x {0, E} 18 1
—cotx tanx 2
@A) 0 B =
3
c I D =
©) 1 D) 5
9. For a square matrix A, (3A)1 = 1
A) 3A71 (B) 9A™!
1 1
C) =A1 D) —A-l
© 3 D) 9
-1 -2 5
10. If|—-2 a —1|=-86, then the sum of all possible values of a is 1
0 4 2a
A) 4 B) 5
<€ —4 D) 9
11. Ifx+y=xy,thend—yis 1
dx
1
A Y B
(A) 1 B po—
-1 l1-y
) 2 D
© 1 D) p—
65/2/3 * 7 {}



S
12. jmﬁﬁw% 1
(A) log|secx+tanx | +C (B) log | secx—tanx | +C
(C) log|1+cosx | +C (D) log| 1+sinx |+C
13. f(x)=x+%,(x¢0)ﬁ5f?lﬁ 1

(A) WHIIHWAA 22 |
(B) g F=aw A -2 2 |
(C) THiFITH AT 22 |
(D) T feas qH < wi 31ftehan 99

14. Tr=faRea o @ & a1 =5 o5k y = 2 9T @My = 16 § oR &5 o1 &5shet ¢ 2 1
4 4
(A) sz dx (B) 2jx2 dx
0 0
16 16
© [y dy D) 2[4y dy
0 0
15. 3Taehet THIRT ; x2dy + y2dx = O 1 A9 & & 1
A) P+y3=k ® L-Ll-x
y X
1 1 _ ) 5
©C) —+—=k (D) logy*+logx*=k
y X
16. mwaﬁwzxj—y—y:?)wmwé 1
X
1
A B) —
@A) Vx ® -
©) e~ D) e~
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12. Jd—x 1s equal to 1
secx +tanx
(A) log|secx+tanx | +C (B) log | secx—tanx | +C
(C) log|1+cosx | +C (D) log|1+sinx |[+C
1
13. Forf(x)=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

14. 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) sz dx (B) 2jx2 dx
0 0
16 16
© [y dy D) 2[4y dy
0 0
15. The general solution of the differential equation : x2dy + y2dx = 0 is 1
A x»*+y*=k (B) 1 1_
y X
©C) —+—=k (D) logy*+logx*=k
y X
16. The integrating factor of the differential equation 2x3—y —y=31s 1
X
1
@) x B —
Jx
C) e” D) e~
65/2/3 * 9 {}
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17. AR | & | =5aM-2<A<1%d | Aa | % sehdn aun =7 qr o 2 2 1
@A) -5 B) 5
(G 10 D) 15

18. TTGHTOT 3 STeAT Ueh WlERT S o AT y 31871 B TH <hIT SHIAT & AT 2387 o wiefaid 8, 8 1
@ i+242] ®) 3k
© H2i.2eg ® 51+4B) Bk

AR — dh i I
é% : e He 19 31K 20 31 (A) T e (R) W SUTRA T 1 37 & W & | 3
A QU T & FH T ol TR (A) 7T g8 i e (R) G 3ifohd e T 2 |
U1 % TE 3T AR fer MRt (A), (B), (C) 3R (D) H & R €T
(A) FIRTHE (A) TuT T (R) gHi T&t & 3 dh (R), 31feped (A) i Tt =
FAATR |
(B) fepey (A) o1 T (R) GFI W&l &, T @6 (R), AR (A) i wet smen
TE HT R |
(C) 3fieher (A) Wl B, Tog T (R) Toid 2 |
(D) B (A) TeTd B, T T (R) e 2 |

19. Arafesi a a9 b % fr

FHE(A)  :laxb P+(a b)2=|af|b 1
&+ (R) :|2x§|=(3-§)tane,(e¢gj

20. INBT(A) : W HgH-HARI<1, 1, 1>TTHd? | 1
T (R) : 0=0h W cos0=1TWa 27 |
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17. If |a | =5 and -2 < XA < 1, then the sum of greatest and the smallest

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

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

perpendicular to z axis is 1
@A) i +2v2] (B) 3k

A A A A A
©) %H%j M v3i+43] +3k

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. For two vectors a and b
- - - -
Assertion (A) : | a x b 2+(a -b)2=|a || b ] 1
- o S .
Reason(R) :|a xb |=(a -b)tanb, (67&5)
20. Assertion (A) : A line can have direction cosines<1,1, 1> 1

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

65/2/3 * 11 {
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39 @Ug | 3 -3 TR b T § | T T 2 3 ¢ |

21. %@TFYT—%Z;%@@%@%W%WW&W@

x &srien o1 fann 2 2

92, (a) T HIRTT R HM £: R — 3} > R, I B f(x) = ©_2 zm whenfa 2,

x—3
JAT<BTeh & AT L | 2
JAYAT
(b) FREFNCRE£:Z xZ > Z x Z, (F&F Z it 1 9= 2) I f(x, y) = (2y,
3x) g TNHTIA & Teheh ®oid & AT &1 | 2
93, Wx=esin Tt y=eos 1R At =~ Yoy mr e IR 2
J2  dx
24. (a) f(x)=cos x+ sin2 x, x € [0, 7] =T Y& I=aH AH 14 HIRT | 2
JAYET
(b) 3fE Teh 31 LTI T TG THETH &L §¢ & 7, 1 g hITT foh 38eh1 IEI
Sl SHhT IS 3 ShHIATd 31U ¥ Sga 2 | 2

—> A A —> A A A .
25. afe AB = j +kaam AC = 3i —j + 4k, AABC &t =13t AB a1 AC &t

— —

o & wfesii ) Pl ahet 2, < ez i Bzw,aﬁmﬁmc

w1 A fag R |

Ad: A1eeh AD <ht &feTs oY 3T Hif | 2
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SECTION - B

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

21. Find the co-ordinates of the point on line x = yT—lz z—2 whose y co-
ordinate is 3 times the x co-ordinate. 2
22. (a) Check whether f: R — {3} — R defined as f(x) = ¥—2 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
23. Ifx=esin 't y=goos't 2
find dy att =

1
dx E

24. (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
—> —> A A A

A AN
25. 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 =T,

where D 1s midpoint of BC.

Hence, find the length of median AD. 2
65/2/3 * 13 {}
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39 @UE § 7Y -3 TR o T & | Th T & 3 3 ¢ |

26. (a) O &41 I I98 & qHMH! G H Th ¢+ TEW o TR T 9 e <6l siRrewar,
TRATE R ST 7 o e <t wiReRar s i AT R | 3

Teh qHMT e H 9 ga1 oot off FE9 g1 §1 917 11 71T | STRIhdT J1d hifae feh
() TTEIE Ol AT |
(i) HH T Y T A A T g fopam |

31

(b) T UTiEiies ot  HraT, fUdT 9 O A th Wi A @ § | I g B
Th R @l 7, F : U a6 @s &, g wed €, at P(E/F) 1 I | 3

27. maaﬁfan:j -1 gk 3

\/x2—4x

gt
a

dx

28. S | ———
(&), 1++/cotx

-
2 ]

—
[\

YT

(b) T T T ;

(sin | x | +cos | x |) dx 3
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SECTION - C
This section comprises Short Answer (SA) type questions of 3 marks each.
26. (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

27. Find: [l dx 3
\/x2 —4x

5m
12 dac

28. (a) Evaluate: | ——— 3
i 1++/cotx
12

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

-7
6

65/2/13 * 15 {}
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29. aﬁ%(F(x))z 1 %,aﬁF(x)srraaﬁﬁwaﬁﬁm%,%F(O):log%. 3

30. (a) WWij—yZy—xsinz (ijgaamaﬁﬁm,ﬁm%%y(l):g 3
x

X

3T
(b) melogyj—x+x=gaﬂwwaﬁaﬁm| 3
y y
31. = ifge Tume guen 1 U6 g g shife 3
=eEl x +y < 250
25x + 40y < 7000
x>0,y > 0% A

Z = 4500x + 5000y T SAfeharierur HIfST |

Qg -9
30 @Ug H &rH 307 Teh o T3 & | Tdeh e o 5 3h @ |

32. (a) [O,gj o I8 3U-3TAUA T hifore 0 B f(x) = log (sin x + cos x) TEHAH

Y BEHM 2 | 5
AU
(b) 30 cm TRATT STeT 37T <l Teh YT o AR 3T FHT T JTIRaH I T S
aTed et TRIT | st o el s SRR | 5
@
R

33. q(x) = cos™! (4x2 — 3) T A0 T BT | 3Ad: x T I8 A JTd hiIST foi&eh few
q(x)ZO% | 3q(x) — 7 o1 uiER +ft feflgw | 5
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29. If 4 Fx)) = , then find F(x) given that F(0) = log l 3
dx e® +1 2
30. (a) Solve the following differential equation : 3
xd—y =y — x sin? (Xj’ given that y(1) = =
dx x 6
OR
(b) Find the general solution of the differential equation : y log yj—x +x= E 3
y y
31. Solve the following linear programming problem graphically : 3
Maximize Z = 4500x + 5000y
Subject to constraints
x+y<250
25x + 40y < 7000
x>20,y>0
SECTION - D

This section comprises Long Answer (LA) type questions of 5 marks each.
32. (a) Find the sub-interval of (O,gj in which f(x) = log (sin x + cos x) is

increasing and decreasing. 5
OR
(b) A rectangle of perimeter 30 cm is revolved along one of its sides to
sweep out a cylinder of maximum volume. Find the dimensions of the
rectangle. 5

O

R

33. Find the domain of q(x) = cos! (4x2 — 3). Hence, find the value of x for
which q(x) = 0. Also, write the range of 3q(x) — m. 5

65/2/3 * 17 )
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34. Tegati A(1, 2, 3) 7T B(5, 8, 11) ¥ B ST aTel! 1@ T 311 1@l

T =41 + ] a6 +27 + k) B w2 | whede fig % fiwis 7 Aif |
3d: T @1 1 GHIRT TaRaT 11 38 idesed fog 9 SRt STl § a1 S W@l

KEECRE 5
1 -1 O 2 2 -4
35. (a) ACP=(2 3 4|aWQ=|-4 2 —4|3g d (QP) 7 HifvT |
0 1 2 2 -1 5
a1a: T wfiertor feem =0t gt hifsre
x—y=3,2x+3y+4z=17,y+2z=17 5
Y
1+x 1 1
®) A=| 1 1+y 1 |=HMx,y,z% e H [T HINT | 5
1 1 1+z

Ife A = 0 8 T %, y, z YIR IRdfas @@ 7, @ fag Hifm fH
xt+yl+z1=-1.
wig - ¢

U WUE T 3 TehUT STEAI TG I 8 | Teh T o 4 36 3 |

36. TIEH I M HIX TS 1 Teh &Y g fHY TEH HR WIS T ITAM fham A1 7 |
g TTCRITITAT 3T 37T TR | ST T fay 36 AT 8 |




34. 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
35. (a) IfP=|2 3 4|andQ=|-4 2 -4/, find (QP) and hence
o 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 | interms 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.

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

36. Sports car racing is a form of motorsport which uses sports car prototypes.

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

65/2/3 * 19 3



UH Teh ¢ o1 THiR = feam man 2

_ x4—4x2+4, 0<x<3
f(x) = 9
x“+40 x=>3

SIUerd o TR W 7 T o 3T i

() 0<x< 3% U (x) 3 i | 1

(i) f'(4) Fmd HRC |

(i) (a) f(x) Sl x = 3 W Gadr sl = HINT | 2
AT

(i) () x=3 W f(x) I FATHAEAT hl A= HINTT | 2

37. TR 8 BHel shl RN sl GdU §1¢ A1 2 |

fffiié%g?“

LUNG CANCER
I

Cough Coughi gpbloodH

Yk fu

Diffcult to  Sputum
llow Cytology

Teh LI W U1 TAT foh AT i Tt 10003€q‘rﬁ© 170 3T nfehT & areft

1000 TfEemati § & 120 1 Hhel § ISt TueTd gl & | Toh HiciHl § 50 Sferd THfeh
T dTet 1T e R 80 e ¢ |

1 50 Sfedal 1 | ATg=AT Teh T 1 SrTenT Bhel Here SHR 1 ¢ T T |
ST oh IR T Te1 o I T
(i) T Tk & fob o 5o safer weh ufgem & ¢ 1
(ii) =fe T gEY I T & A 1 IRk & foh 3 el <l aHEn A © ¢ 1
(iil) (a) 3fg Jrgesan g4 MU AfR T Bwhel I SR T TE, d1 39 AfR & Tigen
B o1 TTRERdT ST <hIT | 2
et
(iii) (b) ATGEEAT G TT AT H HHEH hl FHEA TEN IS 175 B, A1 TTHIehll [T shitoig
T 98 T o9 § | 2
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The equation of one such track is given as follows :

4—49c2+4, 0<x<3

fr) =17,
x“+40 x>3

Based on given information, answer the following questions :

(1) Find f'(x) for 0 <x< 3. 1
(1) Find f'(4) 1
(111) (a) Test for continuity of f(x) at x = 3.

OR
(111) (b) Test for differentiability of f(x) at x = 3. 2

37. Smoking increases the risk of lung problems.

@ vour Lunes o

Smoke

LUNG CANCER
Secondhand Smo

‘ ¥>M@‘i." J"L

Cough Coughinguphlood Hoarseness Wheezmg Welght loss (no reason)

Taaf fu

Difficult to  Sputum X-Ray Bronchoscopy
Swallow ~ Cytology ~ Screening

SMOKING

A
%%% “

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

(i1) If a male person is selected, what is the probability that he will not

be suffering from lung problems ? 1

(111) (a) A person selected at random 1is 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.
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38. U T Tl ¢ Teh deiaxii AeH, ekt THiehtor 9x2 + 16y2 = 144 &, % 9RI 31X
AR TR | ¢ hl TS 3 m 7, Si&1 Tk 3Tepfd # qoifen w2

Q

4 &S/ P

ST o YR W = I o 3T e

(i) TS <l I I FHIRUT § y Wl x o ®I H e hIT | 1

() 39 ISR (i) H I BT T x b HTURT U hifoT | 1

(iil) (a) THREH % JART T EE g HSH T (35 Bl BISH) ATHA H HIT | 2
YT

(iii) (b) Togati P qu1 Q S&f STay ¢ A x-3T& TAT y-3& I JoH Iqui §
Il 7, o e fofgu qen gutehe™ & P, O, Q @ &=+ dreft Bt &1
SAHSA HTd HIT | 2

65/2/3 * 22 {



oo
S

38. A racing track is build around an elliptical ground whose equation 1is
given by 9x? + 16y2 = 144. The width of the track is 3 m as shown below :

Based on given information, answer the following questions :

(1) Expressy as a function of x from the given equation of ellipse.

(1) Integrate the function obtained in (i) with respect to x.

(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
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