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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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SECTION - A
(Multiple Choice Questions)

Each question carries 1 mark.
Select the correct option out of the four given options :
1. sin|Z+sin™? (1) is equal to
3 2
(@ 1 (b)

©) (d)

A= N

1
3
2. Let A ={3, 5}. Then number of reflexive relations on A is

(@ 2 ®b) 4
¢ 0 (d) 8

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

1 1
(@ t1 (b) -1
¢ 1 d 2
. . 1, wheni#)
4. IfA= [aij] 1s a square matrix of order 2 such that 3 =1 0. when i =5
then A? is
10 11
@ |} o] ® [y o
11 1 0
d
CHN @ [y
6 0 -1
5. The value of the determinant |2 1 4 |is
11 3
(@ 10 (b) 8
() 7 d -7
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6. o f(x) = [«], &I [x] e qUTTeh 511 foh o | BT AT x o T &, Had & :
(a) x=1W (b) x=15W

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

7. x2XT x b WY EHAT 7 :
(a) a1 b)) 2x%log x
() 2x%%(1 + log x) (d) 2x2%(1 —log x)

8. WM f(x) =23+ 92+ 12x— 1 E WA I sHANE, T8 R :

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

9. WM f(x)=x | x|,xec R IATHHTER :
(a) HaAx =0T (b) FaAx=1W
(¢) RH @ R-{0}H

10 j& dx ST R :
’ secx —tan x '

(a) secx—tanx+c (b) secx+tanx+c

(c) tanx—secx+tc (d) —(secx+tanx)+c

(=R ]

11. (sin 2x) dxHTAFR :
(@ O b) 1
1 1
(c) E (d) _E
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6. 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

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

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

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

9. The function f(x) = x | x |, x € R 1s differentiable
(a) onlyatx=0 (b) onlyatx=1
(¢ imR (d) inR-{0}

10. I& dx equals
secx —tan x

(a) secx—tanx+c (b) secx+tanx+c

(c) tanx—secx+tc (d) —(secx+tanx)+c

%
11. The value of J.(sin 2x) dx 1s
0

(a)
(©

0 G 1
1 1
2 @ =3
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12.

13.

14.

15.

16.

17.

dx |\ dx

(a) 2 (b) 3
(¢ 5 (d o

JTFhHT THIHT i[(d—y)SJ 1 =hife TR ITd T AR 2 :

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

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

T U Tlew A, FSes 3161 b | auH foheq =@ WhIvT SATaT ® | Afew A W |few
b =51 +75 _k WA

11 11
(a) E (b) %
4 3
(©) g (d) %
i’@BﬁZx=3y=—z?l?ﬂ6x=—y=—4z%5§ﬁ?l?ﬂ7ﬁw%:
(a) 0° M) 30°
(c) 45° (d) 90°
Ife g W x, y qAT 2-3781 § HA;: 90°, 135° TAT 45° < HIVT ST §, ql 39 feb
m:l%
1 1 1 1
(a) 07 __2, _2 (b) —E, 0, E
1 1 1 1
—_— - d —_
© ®m% R @5

ﬁﬁfamaﬁAamBa:mtrﬁq’P(A):gaaTP(AmB):%%,zﬁP(B/A)

| =

(b)

—
o
=

7
© 3 (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 (b) 3
© 5 @ 0

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

14. A unit vector a makes equal but acute angles on the co-ordinate axes. The

A —> AN A AN
projection of the vector a on the vector b =51 +7j — k is
11 11
a) — el
(a) T (b) 573
4 3
c) — d ——
(©) = (d) 573
15. The angle between the lines 2x = 3y = —z and 6x = -y = -4z 1s
(a 0° (b) 30°
(c) 45° d) 90°

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

(a) 0,—%,% ®) —%,o,%
© %,0,—% @ 0’%’%
17. If for any two events A and B, P(A) = % and P(A n B) = %, then P(B/A) is
equal to
® 5 N
© % ) %
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18. HEAWBaWWW%WWP(A):%WP(B): %%,?ﬁP(B‘/A)

19.

20.

TR :

(a) (b)

1
8

(c) d 1

B A

ARRY — e TG TH
Frafeiad a97 19 9 20 Tt 3RIHUF (A) & &1 Tsh b o (R) fer mn & | =
ferehedt § & Tt ST e :
(@) (A) T (R) SHI E € 3R (R), 8 (A) hl Gl A1 HLdT 2 |
(b) (A) @1 (R) EHI A €, T (R), FH (A) hl el AT T 31 2 |
© (A)FAEIAN(R) AR ¢ |
@ (A) IEAE, Sulh (R) AR |

8
. V10 —x _
aqﬁqwq(A).i—_“ o dx=37% |

b b
aa%(R):jf(x) do = jf(a+b—x) dx

a

IR (A) : < Toreh T T 3BT T | I 72 71a & 6 0 & %1 s fad smn 2,
aﬁ%mmam%%

T (R) : 91 E @21 F, U Agfoseh S0 61 €1 " §, a P(F/E) = P(E(E)F).
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18. If A and B are two independent events such that P(A) = % and P(B) = i,

then P(BYA) is

(a) (b)

1
8

(c) d 1

Bl

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) 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).
(¢) (A)1is true and (R) 1s false.

(d) (A) is false, but (R) is true.

V10 —x

8
19. Assertion (A): I ————— dx=3
2

Jx +410—«x

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

a

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

) e, .1
getting two heads, if it is known that at least one head comes up, is 3
Reason (R) : Let E and F be two events with a random experiment, then

P(F/E) = % .
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21.

22.

23.

24.

25.

g -9
30 @S 3 A 7Y IT0T (VSA) ThR o T3 & R 73 6 2 3w & |
B f(x) = cos™1 x hl H&I IRET T AT EitT |

@) 3 TRY & b W E R | al = 3 |

a x b THAEEERNL, A & 3 b 3§ F 0 I AR |
AYAT
(b) S THEGHS 1 St T ShRTT el der Yot wEi & = i — § + 3k

—> A A A .
b =2i —7j + k gufuiad

2, A x>1 :
(a) ?Jlﬁf(x)={i ’qﬁi<1%,?ﬁmi§qﬁ5x=1qifmwﬁaﬁ%|
AT
sin? hx A xx0
b) FEFf@ =] 22 7 x=0WHAE, AN B AH A BRI |
1, 3fex=0

W 2x +y =8,y =2, y=4ad y-A4 g0 R & &I AiRgd Hifse | 31
HHTRO o T ¥ 39 &3 1 &%el JTd shiTalT |

71 <1 @131 o 1= 1 10 1A HIT ;

— A A A A A A
r =21 -5j +k +xB81i +2j +6k);

- A A A A A
r =7i —6k +u(i +2j5 +2k)
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SECTION - B

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

1

21. Draw the graph of the principal branch of the function f(x) = cos™ x.
- - - -
22. (a) If the vectors a and b are such that | a | =3, | b | = % 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 -7 + k.
22, ifx>1 ) ) )
23. (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

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

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

25. Find the angle between the following two lines :

— A A A A A A
r =21 -5j +k +A(B8i +2j +6k);

RN A A A A A
r =71 -6k +p(i +2j +2k)
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26.

27.

28.

29.

30.

Qug -7
39 @UE U Y ITGT (SA) ThR b TH E R T o 3 36 £ |

Rl % I B, APQR %1 &5%e F1d ifT S MY P(3, 1), Q(9, 3) auT
R(5, 7) & | {1 PQ 1, GRfUhT o T4 &, Gfishwor off ima hifsu |

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

1—x?

AT

2
(b) Ffey =tan x + sec x B, dl fog Hifsu d“y  cosx

dx? (1—-sin x)2

%
(a) mmaﬁﬁq:j COS2X gy
_£1+cos2x

4

YT

(b) T ShHITTT : Iexz (x® + 2x3) dx

USRS b JAT 8 @1 x = 1§ I &2 + y2 = 4 THI T T Il @IS I &% 1
1T |

oy YTt 36 ot <61 g0 T IR

— A A A A A A
r =(1+2j —4k)+ 121 +3j +6k);

- A A A A A A
¥ =31 +3j —5k)+p@i +6j +12k)
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26.

27.

28.

29.

30.

SECTION - C

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

3 marks each.

Using determinants, find the area of APQR with vertices P(3, 1), Q(9, 3)
and R(5, 7). Also, find the equation of line PQ using determinants.

(a) Differentiate sec™! [
1— 2
OR

2
(b) Ify=tan x+ sec x, then prove that

dy

J w.r.t. sin”! (2x/1— x2 ).

COS X

dx?

cos 2x

%
(a) Evaluate : I 5
1+ cos 2x

T4

OR

() Find : j e (8 + 24%) dx

(1-sin x)2 .

Find the area of the minor segment of the circle x2 + y2 = 4 cut off by the

line x = 1, using integration.

Find the distance between the lines :

— A A A A A A
r =(1 +2j —4k)+ 121 +3j +6k);

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

32.

33.

34.

() Rig PO, 2, 3 %@ x;?’:y—lz“‘* R T o 3 7T % R

2 3
HIu |
YAl
- . - - -
b) TR a4, b a ¢ HIHERERF a + b + ¢ = 0 21T u=a b

i T -
+bc+c a BAATAHING AR | a | =3, |

Qg-g
39 @ A e I (LA) ThR &S T E R Ts & 5 36 § |

(a) U HwaTg Byt 1 AT 24/3 cm/s T X E g T R | 3EhT YT & T hl &
F1d HIT |

YAl

(b) < T3 1 AW 5 B | Afe 3T TN % T BT AThA ZIaT &, q 57 il b
IANTHSA 1A I |

(a) T Sgfarehed! Te 1 I ¢ U Ueh foremeff a1 a1 w7 o1 ST ITHaT § A1 98 STHAH
TICT R | HH < foh 38eh ITL ST ohl TRIhal % %ﬁmwﬁﬁuﬁw%

2| UH o Toh B o YT % I BT A T T Tl 3T ¢ T ITihar % g,
T U1k & foh IS B I3 1 ST STHAT &, fean & fop se et st fean g 2
JAYdT

(b) Teh & | 10 fehe &, T8 2 T T 8 ufd foshe o1 34 2, 5 W T 4 Ul feshe shr
S 2 TU1 99 3 W X 2 Wi feehe o1 3 7 | A T Teshe arg=en fepren
T <h1 T BT AL 1A I |
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31. (a) 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 i

2 3
OR
- o - . I e
(b) 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.

SECTION -D

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

Y
32. Evaluate : J‘% dx
+sin x

33. (a) The median of an equilateral triangle is increasing at the rate of
24/3 cm/s. Find the rate at which its side is Increasing.

OR

(b) 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.

34. (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 ) - :
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.
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35. T aes TIUm™H T 1 3TeRE g B I
Ul 3x+ 2y <9,

3x+y<9,

x>0,y > 0% A
P = 70x + 40y o1 3ATeehdd T T I |
g -F

T QUS T 3 TohiUl/I=ae LT T3 & 0 T & 4 37 & | W &) TohUT HER-H
T W RH: 1, 1, 2 3T P o 39-91T (1), (II), (I11) & | fioR Tt ASRE T |
Y% 2 37! % SI II-NT 8 |

ThUUT AXIT-1

36. 7Maw 5 99, 3 ST qeT 1 39T Sied X 160 § @lieal & | 361 ghM 9 ToshA 2 94, 1
AT 3 TN i T 190 H @ledr & | 3L off 9&f & 1 99, 2 O q1 4 3Tl S|
%250 U @liedr ? |

e FAIAT oh MR W 7 o I T
) ST GEIST 8 AX = B o &9 6l T T[g Trfiento for@l |
(ID) |A| Smd =i |
(III) A-13ra <R |
JreaT

(ITT) P = A2 — 5A F1d i |
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35. Solve the following Linear Programming Problem graphically :
Maximize : P = 70x + 40y
subject to: 3x+ 2y <9,
3x+y<9,

x>20,y=>0

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), (IIT) 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. 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].

(ITT) Find AL,
OR

(III) Determine P = A2 — 5A.
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Teh{UT AHIF-11

37. T GEATH T TS d SEATA o foT¢ 918k SIS 1 3TN FhaT | HoT 28 9T o Tt
g | T 1 H | aun ol 2 § g1 ! 3w €t o fofw A7 o | T 3 3199 e
ot o foru 37 gfawnfie @ € ag== B 3R G §H1C |

AHT B = {by, by, by} TG = {g}, g,}, T&l B (<14 &I % feI¢ I 7T wwl a1 G gt
TE BT 1 T e §

I o AR W 4 o IR i
) BTG T fopa Gay ana 8 2
) BaGHafiguaqeaaiHfhai BA G ®e & 7

dII) TR : B - B, R = {(x, y) : x a1 y T & o1 & &} gra afenfya g | Si=
I foh o1 R Ueh Goarar Ge9 & |

YT

11D AR %o £: B - G, £ = {(b, g)), (by, g, (b, g,)} N IRAIT 7 a1 A=
HITSTT T T £ Teheh! T ATTBIEH & | AT 3T T e T |
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Case Study-II

37. 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.
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Teh 0T AHAIH-111
38. Uk UHT THIHWT SHH T =R o GTU&T AT =X o Adhelsl AEAId &I, Jaeharsl
i1 SHEATdT 2 | g_i = F(x, y) % &Y oo bl GHIHT GHHTHT haelldl & Ife
F(x, y) S 91d 9161 H9ETA 6o 8, &l ®od F(x, y), n 970 STl S0erdE bed

Al & Al F(ux, Ay) = A" F(x, y) | U G0 Wwwg—z =F(x, y) =
g(%) 1 B L o TTT B y = v TICREITTOT ohid & AT =1 3 ST — 3T hid & |

I o TR T T 7 o I ST

1) eisy fh (a2 — y2) dx+2xydy=0Q7=Bg—y =g(y) TehR oh! FHETI Adhel
X

x
grffertor 7 |
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Case Study-III

38. 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 — y2) 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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