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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 Number 1 to 18 are Multiple Choice Questions
(MCQ) type 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 of 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.

(vit) In Section E — Question Number 36 to 38 are case study based questions
carrying 4 marks each where 2 VSA type questions are of 1 mark each
and 1 SA type question is of 2 marks. Internal choice is provided in 2

marks question in each case-study.

(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.
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(a) 1 (b) B
1 1
(c) 3 (d) 1
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(@ A b)) A+I1
¢ I-A (d A-1I

afe A= [1 0},3: {x 0} qUTA = B23, A x SR

2 1 11
(a +=1 b)) -1
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a 3 4
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(a 1 (b) 2
(c) 3 (d) 4
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SECTION - A
(Multiple Choice Questions)

Each question carries 1 mark.

Select the correct option out of the four given options :

Let A = {3, 5}. Then number of reflexive relations on A is

(@ 2 (b) 4
© O d 8
sin {E +sin”! (lﬂ is equal to
3 2
1
(@ 1 (b) )
1 1
(c) 3 (d) 1

If for a square matrix A, A2— A + 1 =0, then A1 equals
(a) A b) A+1
) I-A d A-I

1 1

(a =1 b)) -1
¢ 1 (d) 2

IfA= E 0}, B= {x ﬂ and A = B2, then x equals

o 3 4
If |1 2 1]|=0, then the value of a is
1 4 1

(a 1 M) 2
(¢ 3 d) 4
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6.  x2X T x o HUL kel & :

(a) a2x-1 b)) 2x%log x
() 2x%%(1 + log x) (d) 2x2%(1 —log x)

7. oM f(x) = [«], & [x] HEad quiteh ST foh x T BT A7 x o THM &, Tad & :
(a) x=1W (b) x=15W

() x=-2W (d x=4W

2
8. EIﬁx=Acos41:+Bsin4t$6’,?ﬁflil—;cEPCIEF{%:
t

(a) «x (b) —x
() 16x (d) -16x

9. B f(x) =23+ 922+ 12x— 1 TE WA T sHANE, T8 2

(@) (-1, ) (b) (2,-1)
© (=0, —-2) (d [-1,1]

10 j& dx ST R :
’ secx —tan x ‘

(a) secx—tanx+c (b) secx+tanx+c

(c) tanx—secx+tc (d) —(secx+tanx)+c

1

11. j'x_zl dy, x# 2 FIAA R :
x—2

(a 1 b)) -1
(0 2 d) -2
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6. The derivative of 2% w.r.t. x is
(a) a1 b)) 2x%log x
() 2x%%(1 + log x) (d) 2x2%(1 —log x)

7. The function f(x) = [x], where [x] denotes the greatest integer less than or
equal to x, is continuous at

(a) x=1 (b) x=1.5
() x=-2 d x=4
_ . d%x .
8. Ifx=A cos 4t + B sin 4t, then d—2 1s equal to
t
(a) «x (b) —x
(c) 16x (d) -16x

9. The interval in which the function f(x) = 2x3 + 9x% + 12x — 1 is decreasing,
18

(@) (-1, ) (b) (2,-1)
© (=0, —2) (d [-1,1]

10. I& dx equals
secx —tan x

(a) secx—tanx+c (b) secx+tanx+c
(c) tanx—secx+tc (d) —(secx+tanx)+c
1
11. lx—2] dx, x # 2 1s equal to
x—2
-1
(@ 1 (b) -1
() 2 d) -2
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12.

13.

14.

15.

16.

17.

JTTH THIHT %[(Q—ZJSJ 1 whife 3R ITd T AR 2 :

(@ 2 M) 3
(e 5 (d o

- A A A —> A A A .
qEe a =a,i +a,j +a;k @M b =b,i +b,j +bk WEE, AR

a; a, a
(a) a;b;+a,b,+asb;=0 () b—izi = i
(¢ a;=by,a,=h, a;=>, (d) a;+a,+ag=b;+by,+by

HRW 61 — 2 + 3k HIURATIE ;
(a 1 ®) 5
(0 7 d) 12

Il B W x, y qAT 2-31&T T HA;: 90°, 135° AAT 45° h IV AT &, I b fp
m:l%

1 1 1 1
@ %57 ® -5%%
1 1 1 1
—_— - d —_
© ®m% R RN
i’@nﬁ2x=3y=—z?l?ﬂ6x=—y=—4z§§§ﬁ?l€m5lﬁw%:
(a) 0° (M) 30°
(c) 45° (d) 90°

ﬁrréfamaﬁAamBas%qzr%P(A)=§WP(AmB):%%,zﬁP(B/A)

TR :

1 1
(a) E (b) g
7 17
(©) g (d) %
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12. The sum of the order and the degree of the differential equation

4 (d_y) s

dx |\ dx

(a) 2 M) 3
(¢ 5 (d o

- A A A - A A A

13. Two vectors a = a;i + a,j + agk and b = b;i + b,j + bk are
collinear if

a; _2ag _4aj

by by bs

(¢ a;=by,a,=h, a;=>, (d) a;+a,+ag=b;+by,+by

(@) ab, +ayb, +aghy =0 ()

AN A AN
14. The magnitude of the vector 61 —2j + 3k is

(a) 1 ®) 5
(0 7 d) 12

15. If a line makes angles of 90°, 135° and 45° with the x, y and z axes
respectively, then its direction cosines are

1 1 1 1
a 0’ T = T = T > 0> =
() = T2 (b) 7%

1 1 1 1
¢c) —,0,— d 0, =, —=
() 7 7 (d) = T
16. The angle between the lines 2x = 3y = —z and 6x = -y = -4z 1s

(a) 0° (b) 30°
(c) 45° (d) 90°

17. If for any two events A and B, P(A) = % and P(A n B) = %, then P(B/A) is

equal to
1 1
(a) E (b) g
7 17
(c) g (d) %
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18. i 3R forashl <l Teh 1Y IBTAT A1aT & | 6 H Y Teh ford 374 hl T1l¥esar 3

27 5
(a) 5 (b) 5
31 1
(© 5 (d) 5

ANHYT — qeb ARG T

Frafafaa w7 19 9 20 T T 3MIHAT (A) & 1€ T dh weA (R) fear w2 | Fm
Tershedl § 9 TE I AT -

(a) (A) AT (R) GHI T & 3T (R), M (A) hl T I AT 7 |

(b) (A) T (R) SHI E €, T (R), M (A) hl Tl ST TE a1 2 |
© A)FIRINR) AT |

@ (A) FEAE, Sufh (R) TAR |

19. R (A) : 31 firess T T1Y 38T MU | Afe T8 A1 2 fob HH T v T fuq 31 R,
zﬁaﬁ?ﬁﬁ?ﬁ%aﬁaﬂmﬁw%%

& (R) : A1 E 41 F, Ueh a1gieiash Sei <61 & et &, a1 P (F/E) = P(E(;)F) .

8
410 —x
TR A): [ YT k=
20 @ immdx 3%

b b
a%(R):jf(x) do = jf(a+b—x) dx

a
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18. Five fair coins are tossed simultaneously. The probability of the events

that atleast one head comes up i1s

(a)

(©

27 5
32 ® =7
31 1
°2- d —
32 @) 32

Assertion — Reason Based Questions

In the following questions 19 and 20, a statement of Assertion (A) is

followed by a statement of Reason (R). Choose the correct answer out of

the following choices :

(a)
(b)
(©
(d)

Both (A) and (R) are true and (R) is the correct explanation of (A).
Both (A) and (R) are true, but (R) is not the correct explanation of (A).
(A) 1s true and (R) 1s false.

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

19. Assertion (A) : Two coins are tossed simultaneously. The probability of

) el .1
getting two heads, if it is known that at least one head comes up, i1s —.

Reason (R) : Let E and F be two events with a random experiment, then

P(F/E)zm.
P(E)
8 N
10 —x
20. Assertion (A): I ————— dx=3
> Vr+410-x

b

b
Reason (R) : j f(x) doc = j fa + b —x) dx

65/5/1
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21.

22.

23.

24.

25.

[CLCRRECY
T @S U Al @Y ST (VSA) ThR o 53 & i 73 o 2 3w & |
1 e <l & A TG 31 WT=1 o TR 1A hIT -

f(x) = tan1 x

2 A x>1 :
(a) ?Jlﬁf(x)={i qﬁi<1%,ﬁaﬂhqﬁﬁx=1Wf&awﬁaqﬁ%|
AT
sin? hx A xx0
b) FEFf@ =] 22 7 x=0WHAE, AN HAH AT AR |
1, 3fex=0

W3 2x +y =8,y =2, y=4ad y-317 g R & I 3eifad HIfe | 3
FHTheT < TN H $H &1 1 &AHA AT hITT |
(@) W% @Rm o b W E R | &l =3 |
2« b UHUEH AR, A a 3 b 3 ot bl B T B |
YA
(b) I GG BT e T IR et Ter e afw & = 1 - + 3k
T b =25 — 77 + k g fttad

g A (1, 2, —1) § Bt I aTell q 1@ 5x — 25 = 14 — Ty = 357 % IR Th @l
o Gfes 9 shid g THiehRr J1d HIfST |
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SECTION - B

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

21. Write the domain and range (principle value branch) of the following

functions :

f(x) = tan™1 x

22, ifx>1 ) ) )
22. (a) Iff(x)= v ifx<l then show that fis not differentiable at x = 1.
OR

(b) Find the value(s) of ‘), if the function

sin® Ax . : :
_ 5, 1ifx# 0 1s continuous at x = 0.
f(x) = x

1 , ifx=0

23. Sketch the region bounded by the lines 2x + y = 8, y = 2, y = 4 and the

y-axis. Hence, obtain its area using integration.

— - - - 2

24. (a) If the vectors a and b are such that | a | =3, | b | = 3 and
> . . . >
a x b 1s a unit vector, then find the angle between a and b .

OR

(b) Find the area of a parallelogram whose adjacent sides are determined

- A A A - A A A
by the vectors a =1 — j +3k and b =21 —-7j + k.

25. Find the vector and the cartesian equations of a line that passes through
the point A(1, 2, —1) and parallel to the line 5x — 25 =14 — 7y = 35z.

65/5/1 Page 13 P.T.O.



26.

27.

28.

29.

qUg -7
39 @vE A Y ITHIT (SA) TR F T RAA T3 & 3 316 ¢ |

1 2 3
3 -2 1
4 2 1

gfe A = g, di ewiigu fop A3 — 23A — 401 = O.

(a) sec! [ 1 J 1 sin~! (2x\/1—x2 ) o HTET HAThe HI |

1—x2

AT

2
(b) 3y =tan x+ sec x 8, d fog Hifsu d“y  cosx

dx? (1-sin x)2

T

2
(a) | Td hifrT ; I 1 dx
0

1+ esinx

YT

4

() 'I(x—1)(x2+1)

o g eIie U S T THTERe A SFB TG T -

{(x,y) : y2 < 2xq™y > x — 4}
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SECTION - C

This section comprises of Short Answer (SA) type questions of

3 marks each.

1 2 3

26. IfA=|3 —2 1|, then show that A3 —23A —40I =O.

27. (a)
(b)
28. (a)
(b)

4 2 1

Differentiate sec™! [ >

J w.r.t. sin”! (2x1— x2 ).

1-—x
OR

dzy Cos X

If y = tan x + sec x, then prove that =

dac? (1-sin x)2 .

2n

Evaluate : I 1.
1 + eSlle
0
OR
4
Find : j a

(x—1) (x% +1)

29. Find the area of the following region using integration :

65/5/1

{(x,y) :y2<2xandy > x— 4}

Page 15
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30. (a) TGP0, 2, 3) %@ x;?’:y—lz“‘* R T o 3 7T % R

2 3
HIu |
YAl
- . - - -
b) dERT a, b A c EIHERERF a + b +c =02 1T p=a b

2> > > - > -
+bc+c -a BAATAHRNG IR | a | =3, | b |=4d0T|c | =287

31. fm et & offw i gl wma Al ;
Y= +2] —4k)+u2i +37 +6k);
T =31 +3] —5k)+pu@i +6] +12k)
gug -
39 @S T e 3909 (LA) ThR & T & i T & 5 36 & |
32. (a) U THETE BIYS 1 AT 24/3 cm/s H1 G H 9 W R | T0EhT ST o e I @
ST SIS |
Frerell
(b) T T3 BT AW 5 7 | AS 37 G o T T ANTHS =[IqH &I, AT 39 a1 I
FNTHS HTd HITT |
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30. (a)

(b)

Find the coordinates of the foot of the perpendicular drawn from the

point P(0, 2, 3) to the line x+3:y—1:z+4.

2 3
OR
- o - . I e
Three vectors a, b and c satisfy the condition a + b + ¢ = 0
. A e e
Evaluate the quantity p=a b +b ¢c +c¢c -a,if [a]| =3,

> >
| b|l=4and | c | =2.

31. Find the distance between the lines :

— A A A A A A
r =(1 +2j —4k)+A2i +3j +6k);

- A A A A A A
¥ =31 +3j —5k)+p@i +6j +12k)

SECTION -D

This section comprises of Long Answer (LA) type questions of

5 marks each.

32. (a)
(b)
65/5/1

The median of an equilateral triangle is increasing at the rate of

24/3 cm/s. Find the rate at which its side is Iincreasing.
OR

Sum of two numbers is 5. If the sum of the cubes of these numbers is

least, then find the sum of the squares of these numbers.

Page 17 P.T.O.



V4

33. T JTd shifST :

sin 2x tan™! (sin x) dx

O 10|

34. T g TU™H T T ITeRE g B I
Ul 3x+ 2y <9,

3x+y<9,

x>0,y > 0% A

P = 70x + 40y o1 3ATeehdd HH T I |

35. (a) U Sgfashodl T4 1 IR ¢ H Teh forameff =1 df S 1 ST T & 1 98 3THH

IR | W o SHh SR ST 6 SRR g %ﬁxmmaﬁgﬁwg

2| UH o Toh B o Y97 % IR BT SAH T T T&T 3T ¢ T ITTehar % g,

T U1k & foh IS B I3 o1 ST STHAT &, fean & fop se et st fean g 2
A

(b) Teh & H 10 fehe &, T8 2 T T 8 ufd foehe o1 34 2, 5 W T 4w feshe shi
S 2 TUT 99 3 W X 2 Wi feehe o1 3m 7 | A T Teshe arg=en fepren
T <hT T BT AL 1A I |
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33. Evaluate : | sin 2x tan™! (sin x) dx

O 0|

34. Solve the following Linear Programming Problem graphically :
Maximize : P = 70x + 40y
subject to: 3x+ 2y <9,

3x+y<9,

35. (a) In answering a question on a multiple choice test, a student either

3 .
knows the answer or guesses. Let = be the probability that he knows

2 . .
the answer and = be the probability that he guesses. Assuming that

a student who guesses at the answer will be correct with probability

1 ) - i
3 What is the probability that the student knows the answer, given

that he answered it correctly ?
OR

(b) A box contains 10 tickets, 2 of which carry a prize of ¥ 8 each, 5 of
which carry a prize of ¥ 4 each, and remaining 3 carry a prize of T 2
each. If one ticket is drawn at random, find the mean value of the

prize.

65/5/1 Page 19 P.T.O.
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3 @IS A 3 YT/ Uiiede SeTia T3 & R Tish & 4 376 & | TUW S Thol AT
T W SRAST: 1, 1, 2 3FHehi b oI 39-91 (1), (1), (I11) & | e Sentor 7eae S o
T 2 3Fhi o QI SU-ATT§ |

TRl STETH-1

36. T TEATH T TS d BSEATAT o foT¢ 918k SIS T 3TN FFT | HoT 28 9T o4 Tt
g | I H ol 18 | fH qen &t 2 H €1 1 3ifaw g % forw g1 T | W 31 Hies
Yot o foru 3 gfawnfie @ € ag== B 31 G §91C |
AT B = {b,, by, by} 1 G = {g,, g,}, &l B A=W I8 % 7T I T BHT 721 G FH
TS BENT3AT h! FEfid sid 8

IUe b MR W 7 & I i

I) BTG T fpa Gay ana 8 2

1) BEGHafiova oeei i fhat B G H e & ?

) AR :B > B, R={(x, y) : x T y Tk & oI & g} g0 aiwiiva g | Sf=
I foh o1 R Ueh Jorar Ge9 & |

A

(II) afe &M £: B > G, = {(by, g)), (by, ), (by, g,)} GRI TRAG B dl W=l

HITSTT T T £ Teheh! AT ATTBIEH & | AU 3T T e ST |
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SECTION - E

This section comprises of 3 case study/passage-based questions of
4 marks each with two sub-parts. First two case study questions
have three sub - parts (I), (II), (ITI) of marks 1, 1, 2 respectively.
The third case study question has two sub — parts (I) and (II) of
marks 2 each.

Case Study-I

36. An organization conducted bike race under two different categories — Boys
and Girls. There were 28 participants in all. Among all of them, finally
three from category 1 and two from category 2 were selected for the final
race. Ravi forms two sets B and G with these participants for his college
project.

Let B = {b;, by, bg} and G = {g;, g,}, where B represents the set of Boys
selected and G the set of Girls selected for the final race.

Based on the above information, answer the following questions :
(I) How many relations are possible from B to G ?

(II) Among all the possible relations from B to G, how many functions
can be formed from B to G ?

(IIT) Let R : B —» B be defined by R = {(x, y) : x and y are students of the
same sex}. Check if R 1s an equivalence relation.

OR
(III) A function f: B — G be defined by f = {(b;, g,), (b,, g5), (bg, g¢)}.

Check if f is bijective. Justify your answer.

65/5/1 Page 21 P.T.O.



Teh{UT AHIF-11

37. 7| 5 99, 3 ST qe1 1 39T Sted % 160 H @lieal & | 36! ghM 9 ToskA 2 94, 19
AT 3 I i T 190 T @liedt & | 3L off 9&f & 1 99, 2 O q1 4 IThtvT S|
% 250 U @liedr ? |

e FAAI3AT oh MR W 7 o I T
I ST GEIST 8 AX = B o &9 6l T T[g Trfierto for@l |
D) |A| @ |
(I1T) A~! S hife |
e

(ITT) P = A2 — 5A F1d i |

b0 HAIF-111
38. U UHT THIHWT SHH T =R o GTU&T AT =/ o HAdhelsl AT &I, Jdeharsl
i1 SHEATdT ¢ | g—z = F(x, y) % &Y oo bl GHIHT GHHTHT haelldl & Ife
F(x, y) S 91d 9161 H9ETA 6o 8, STal Boid F(x, y), n 970 STl S0erdE bed
R AR Fux, Ay) = 00 F, y) | T S aawaﬁwg—z = F(x, y) =

g(%) 1 B L o [T BH y = var TTeiud shid & a2 = ol 37T — 3T hid & |
I o TR T T 7 o I ST

1) esy fh (12 — y2) dx + 20y dy = 0 T g—y = g(%) TehR eh! FHETI Adhdl
X
grffertor 7 |
(II) YU 3Teehed GHISHIUT ST SATYh B JTd I |
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37.

38.

Case Study-II

Gautam buys 5 pens, 3 bags and 1 instrument box and pays a sum of
% 160. From the same shop, Vikram buys 2 pens, 1 bag and 3 instrument
boxes and pays a sum of T 190. Also Ankur buys 1 pen, 2 bags and
4 instrument boxes and pays a sum of ¥ 250.

Based on the above information, answer the following questions :

(I) Convert the given above situation into a matrix equation of the form
AX =B.

(II) Find |A].
(III) Find A-L.
OR
(III) Determine P = A2 — 5A.

Case Study-III

An equation involving derivatives of the dependent variable with respect
to the independent variables is called a differential equation. A

differential equation of the form g—y = F(x, y) is said to be homogeneous if
X

F(x, y) 1s a homogeneous function of degree zero, whereas a function
F(x, y) 1s a homogenous function of degree n if F(Ax, Ay) = A F(x, y). To

solve a homogeneous differential equation of the type g—y = F(x, y) =
X

g(z) , we make the substitution y = vx and then separate the variables.
x

Based on the above, answer the following questions :

() Show that (x%2 — y?) dx + 2xy dy = 0 is a differential equation of the

d
dx X

(II) Solve the above equation to find its general solution.
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