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(zeneral Instructions:

Read the following instructions very carefully and strictly follow them :

(1) This Question paper contains 38 questions. All questions are compulsory.

(11) Question paper s divided into FIVE Sections — Section A, B, C, D and E.

(111) In Section A — Questions Number 1 to 18 are Multiple Choice Questions
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(tv) In Section B — Questions Number 21 to 25 are Very Short Answer (VSA)

type questions, carrying 2 marks each.

(v) In Section C — Questions Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section D — Questions Number 32 to 35 are Long Answer (LA) type

questions, carrying § marks each.

(vit) In Section E — Questions Number 36 to 38 are case study based questions,

carrying 4 marks each.

(viir) There 1s 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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1. f)=x2—4x+ 5N IREMNd B f: R > R

(A) Uehehl g, I ITT<SCH &l & | (B) 3T=BICH &, U Ucheh! 1al & |
(C) Ueheh! 9T HT=BTeeh THI @ | (D) 9 4l Ueheh! 3T 7 & 3TT=S1Ch 2 |
a © =1
2. ICA=|b 0 5 |k aH-guHqATEE, A 2a—(b+c)HIAFE :
1 -5 0
(A) O B) 1
(C) -10 (D) 10

3. G A, Hife 31 Th a1 TR & AT |adj-A| =8 & @ |AT|FIAH = ;

A) 2 B) —+2
(C) 8 D) 242
(7 -8 -8 1 3 3
4. ARAIE |[-1 1 O |FIHHAAIE (1 A 3|8, AALBIHAS :
-1 0 1 13 4
A) 4 B) 1
€) 3 D) 4
(5 e
5. A 2 o] |-1|=[3 1]| T|g AMxHIOAE:
_x_ _x_
(A) -1 (B) O
C€) 1 D) 2
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SECTION - A

This section has 20 multiple choice questions of 1 mark each.

1. A function f:R > R defined as f(x) = x* —4x + 5 is :

(A) 1njective but not surjective. (B) surjective but not injective.
(C) both injective and surjective. (D) neither injective nor surjective.
a ¢ -1

2. IfA=|b 0 5 |1saskew-symmetric matrix, then the value of 2a — (b + ¢)

1 -5 0
1S : _ _
A) O (B) 1
(C) =10 (D) 10

3. If A 1s a square matrix of order 3 such that the value of ‘adj*A‘ = 8, then
the value of |AT‘ 1S :

A) V2 B) -2
(C) 8 (D) 2+/2
7 —~8 -8 18 &
4. If inverse of matrix|—-1 1 O |1sthe matrix|1 A 3/, then value of A
=1 @ 1 1 3 4
1S :
A) 4 (B) 1
C) 3 D) 4
5 -
5. If [::vc 2 0] -1\ = [3 1] - . then value of x 1s :
- x — ) x )
A -1 (B) 0
©) 1 D) 2
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6. A A=[a;] Th 2 x 2 3MFE &, [F8H a; = maximum (i, j) — minimum (@, j) g
9ed &, ol ATIg A2 R -

0 O 0 1
@ oo ® |,
S -
(©) 0 1 ®) 1 1

7. aﬁxey=1%,?hx=1md—y$lm%:

dox
A) -1 B) 1
1
(C) —e D) -=
e
8. eSIN*FT cos x h AU ITAHAT @ :
(A) sin x esin“x (B) cos x eSiny
(C) —2cosx eSinx (D) —2 sin? x cos x eSin‘x
9. oM f(x) = ;C 2 a1 e e % B THWE, d8 2 :
X
(A) 2 (B) 1
(C) O D) -2

10. Uhdshy=Tx— 3 Yed & aT x, 2 3h1e Ufd . 1 L T ¢ &l & | I3k i G o decH
I T, AT x = 5%,%

(A) — 60 SHTZ/A. (B) 60 3h1e/A.
(C) — 70 SehTS/H. (D) — 140 SHTE/H.

11. fx . 5 dx ST 2 -

(log x)
(A) 2log (log x) +c¢ (B) : + g
log x
3
) togx)” D) —>+c
3 (log x)
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6. Find the matrix A%, where A = [aij] 1s a 2 x 2 matrix whose elements are

given by e = maximum (1, j) — minimum (1, j) :

p— —

0 0 0 1
A B
(A) 0 0 (B) 10
1 0 1 1
C D
(C) 01 (D) 11
_ dy .
7. IfxeY =1, then the value of d—at x=11s:
X
A -1 B) 1
1

2

8. Derivative of e with respect to cos x 1s :

(A) sin x eSin (B) cos x eSin
(C) -2 cos x eSin™® (D) —2 sin? x cos x €8N
9. The function f(x) = ; : - has a local minima at x equal to :
i
(A) 2 B) 1
(C) O (D) —2

10. Given a curve y = 7x — x° and x increases at the rate of 2 units per second.
The rate at which the slope of the curve is changing, when x =5 1s :

(A) —60 units/sec (B) 60 units/sec
(C) =70 units/sec (D) —140 units/sec

I
11. Ix 5> dx 1s equal to:

(log x)
(A) 2log (log x) +c (B) 2 +c
log x
3
c o8 D) —° e
3 (log x)
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12. fx‘x|dxc=hl A 3
1

1
(A) P

1
(C) r

13. Thy2=4x, X-JF AT x = 0 3N x = 1 o & e’ &F 1 &A% o

2

(A) 5

(C) 3

4
14. 3T9ehc] H[HT j Z Sin
X

(A) 4
(C) 2

1

B) -

3

(D) O

3
By °2
(B) -
4
D) =
(D) 3
£ 39
d}; =5kl pIE 2 :
 dx”
B) 3

(D) 9RHTRg &1 & |

15. p d1 q shaen: Teogati P aur Q = fefd afdw 2 | foig R W@rgvs PQ =1 3 : 1% 31U
4 farwTiora et 2 9 fog S W@rave PR w1 9ea foig 7 | S w1 feufa afewr 2

16. @I %: . %E{RT Y -3187 <1 GTcHeh Tes & ST AT I R -

=

DT
(A) 3

DT
(C) "l
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1
12. The value offx x| dxis :
-1

1 1

(A) = (B) =
1

(C) ~5 (D) 0

13. Area of the region bounded by curve y? = 4x and the X-axis between x = 0
and x=11s:

2 8
A — B) —
(A) - (B) >
4
(C) 3 D) —
3

d4y ] dzy |

14. The order of the differential equation 3 sin 5 |= O 1S :

dx LdX”

A) 4 (B) 3
(C) 2 (D) not defined

15. The position vectors of points P and Q are p and d respectively. The point
R divides line segment PQ in the ratio 3 : 1 and S 1s the mid-point of line
segment PR. The position vector of S 1s :

—> — > —>
ptsq pt+sq
B B 3
(C) P ] q (D) D ; 9
16. The angle which the line %: Ll = %makes with the positive direction of
Y-axis 1s :
OTC 3T
A) — B) ==
(A) - (B) 3
OTC T
C) — D) =
(©) r (D) r
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17. foig (1, -3, 2) & SR STH el QT /@1 7 = (2 + W1 + A + (24 — 1)k * HHIHR T
[T k1 hIdd THHTT & :

x-1 y+3 z-2 ¥+l y=9 Zz+2

(A) (B) a =

2 0 -1 1 1 2
x+1 -3 z+2 x—1 +3 Z—2
(C) o nl e (D) -
i 0 -1 1 1 %

18. Ife A 3T B @ geT 39 YR & fob P(A/B) = P(B/A) = 0, a4 :
(A) AcB 9dA=B (B) A=B

(C) AnB=¢ (D) P@A)=PB)

ANTHYA — b TG I

489 : w99 19 T 20 T T Tk ANHYF (A) & §1€ Tk ah (R) fean mn g | fo=
R 5 & Tt e R

(A) ANTHAT (A) 991 T (R) THI T & | Teh (R) TR (A) shl STRET &HidT o |

(B) 3% (A) a1 deh (R) THI I & | deb (R) ANTHY (A) shl IR Tai hidl |

(C) 3MHYH (A) T 8, T dob (R) 3\ 2 |

(D) ANTHYA (A) 3T 8, Saih deh (R) IF 7 |

19. AMRYT (A) : y=cos l(x) 1 I [-1, 1] & |

ED (R) T Y = cos‘l(x)ﬁﬂ'@ﬂml h! TIE [O,n]—;?—t} 2 |
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17. The Cartesian equation of the line passing through the point (1, -3, 2) and
parallel to the line :

T=(2+Mi+A] + @\ — Dk is

x—-1 y+3 z-2 x+tl y=8 g+

A B

&) 2 0 —1 (5) 1 1 2

() x+1:y—3:z+2 (D) x—1:y+3:z—2
2 O —1 1 1 2

18. If A and B are events such that P(A/B) = P(B/A) # 0, then :
(A) AcB,butA=B (B) A=B

C) AnB=¢ (D) P@A)=P(DB)

Assertion — Reason Based Questions

Direction : In questions numbers 19 and 20, two statements are given
one labelled Assertion (A) and the other labelled Reason (R). Select the

correct answer from the following options :

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) 1s the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true and Reason (R) 1s not the

correct explanation of the Assertion (A).
(C) Assertion (A) 1s true, but Reason (R) 1s false.

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

19. Assertion (A) : Domain of y = cos 1(x) is [-1, 1].

Reason (R) : The range of the principal value branch of v = cos™1(x) is

[0, 7] {ﬁ

2,
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20. ATHHRAA (A)

@ (R)

. Hfew

2 =6i+2j — 8k

b =101 — 2j — 6k @

_},
C

243—4§+2f<

Teh HHh VT Tt T 13t ol fefua &id § |

: F SR Eicy SFH | I8 ¢ | T8 8, U BIYS §91d 7, 9

3ehT TRUTH =1 AICST 21 31YET Tohegl gl |G Bl AN T Al

a9 3l |

gTig -9

9 @Ug H 5 3fd TY-3ad Y9 &, T 0 Tceh o 2 37 % |

21. Jfe sin Y k tan

22. (a) HIMUA shitoW feh  f(x) =+

2ATTE |

p

\

%
2cos —3
= J

:g%,ﬁrkeb qT T ST |

(1

xsm| — |, x#0 :
(x) S IRHTNG %eid f, x = 0 9 Had
U =0

AT

(b) f(x) = |x — 5| GRI IRATNG BT £l x = 5 U ISR AT Sl Sl HITT |

23. T I l &The

65/5/1/22/Q5QPS

2 cm2/sec F1 THTHH L H ¢ BT & | ITd HIto f6 B r =5 em
T 3Geh| IR & Sg shl U T g ?
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20. Assertion (A) : The vectors

represent the sides of a right angled triangle.

Reason (R) : Three non-zero vectors of which none of two are

collinear forms a triangle if their resultant is zero vector

or sum of any two vectors 1s equal to the third.

SECTION - B

This section has 5 Very Short Answer questions of 2 marks each.

21. Find value of k if

sin"H ktan| 2cos™ X2

22. (a) Verity whether the function f defined by

f:x:sin l x #0
flx) == ?

X
0 , x=0

1s continuous at x = 0 or not.

OR

(b) Check for differentiability of the function f defined by f(x) = \x — 5L at
the point x = 5.

23. The area of the circle is increasing at a uniform rate of 2 cm?/sec. How fast

1s the circumiference of the circle increasing when the radiusr =5 cm ?

65/5/1/22/Q5QPS Page 13 of 24 P.T.O.
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24. (a) FTdHINT : fcos3 x elogsmnx dy

AT

25. f9g (2, 3, —5) H BT S JTel! qAT HeuIeh &1 | FHH IV SHM el {@1 1 Hiw
GHTHL0T 1A HiToTT |

QUg — 1]

SH WIS Y 6 7Y IAT Y & | Tdh Y b 3 37 = |

26. (a) 3AfE (cos x)Y = (cos y)* 8, dl ;1_37 T shifald |
X

AT

b TA1-22 +\1-y2 =a@—y) % Dfrg s - 12V
dx V1-x2

2
. Jiex=asin30,y= b cos3 0 =, Fﬁ@—ifﬂ‘j RIGEASLE
x>

28. (a) WM JATd hilT ; J e —— dx
3T
(b) 3T HIfTT - f 2”‘;“ dx
(x+1) (x-1)
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24. (a) Find: fcosS x elogsinx g,

OR

: 1
(b) F1nd:f5+4x_x2dx

25. Find the vector equation of the line passing through the point (2, 3, —5)

and making equal angles with the co-ordinate axes.

SECTION - C

There are 6 short answer questions in this section. Each 1s of 3 marks.

dy

26. (a) Find —, if (cos x)Y = (cos y) ™~
dx
OR
2
(b) If \/l—xz - \/1—372 = a(x —vy), prove that d_y: 1-y
dx M 1 — xz
27. Ifx=asin°®06,y=D>bcos®0, then find — at6 = —.
doc* 4
T
eCGS.’lC
28. (a) Evaluate: f dx
eCOS.I +e—COSS€
0
OR
(b) Find : f 2362+1 dx
(x+1)° (x—1)
65/5/1/22/Q5QPS Page 15 of 24 P.T.O.
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29. (a) 3Tdchcl FH[HUI dy _

dx

S s

2xy = 3x° = - v(0) = 5, &1 TaRTE & JTd shifuT |

(b) T 3Tahcd GHIHWI i §A HITT :

x2 dy +y(x+vy)dx =0

30. AWy 21— + kAU 1 + ) — k SFI % oIread YT A FIa e frest afmmr 4
THTS Bl | 37d: 37T Iq ] g HIT |

31. JTgfeeh =X X o1 WTRiehdl se i fea1 8, S8l a a1 b 13 e 2 -

X 1 2

4

P(X) [ 0.2] a

0.2

Ife 71eg B(X) = 3 8l a a2l

20 @UE T 4 E1H-3Iad 99 & qUT IAF 6 5 37 2 |

‘\‘

gis - H

b A JTd shifed | 37d: P(X > 3) FTd ShiT |

2, dl A~ 31q shifsie | 31a: = g A 1 8a

1 2 -3
32. (@) AGA=|2 0 -3
1 2 0
HITSTT ;
x+2y —3z=1
2x — 3z = 2
x+ 2y =3
31T
65/5/1/22/Q5QPS
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29. (a) Find the particular solution of the differential equation
dy

dx

2xy = 3x2 X’ : y(0) = 5.

OR
(b) Solve the following differential equation :

x2 dy +y(x+vy)dx =0

30. Find a vector of magnitude 4 units perpendicular to each of the vectors

A N A A A

21 — j + k and 1 + j — k and hence verify your answer.

31. The random variable X has the following probability distribution where a

and b are some constants :

X 1 2 3 A D

P(X) [ 0.2] a a | 0.2 b

If the mean E(X) = 3, then find values of a and b and hence determine
P(X > 3).

SECTION - D
There are 4 long answer questions 1n this section. Each question 1s of
5 marks.
1 2 -3
32. (a) If A=[2 0 -3, then find A~! and hence solve the following
1 2 O

system of equations :

x+2y—38z=1

2x — 37 = 2
x+ 2y =3
OR
65/5/1/22/Q5QPS Page 17 of 24 P.T.O.
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1 2 -3 -6 17 13

(b) IR HIUAGA (2 3 2 14 5 -8 | FdHINT:
3 -3 -4 _—15 9 -1

3d: = W& geftertr fHer &1 81 FTd shife

x+2y—3z=—4
26+ 3y + 2z = 2

3x—3y —4z =11

33. U 9 a5k 4x2 + y2 = 36 ° e’ &9 1 &A% ATd i |

34, (a) Tig 2,3, 8 @ 22 Y _17% @ o wu o % e % féwi 7

2 6 3
<hITSIY | 37d: U T foig | <t 715 W@ Wi e i TaTs A1 F7d HIT |
AT

(b) = <t g €1 W@AT L, 9T L, o s <hl =AaH gl AT shifse, STal

L, : f9g (2, -1, 1) ¥ B M =Tedl @1 2 Sl T— ;7 — ; h THIAL &, T

L,:T=i+@u+1)j—(u+2kd

35. T4 ges TUHT T9ET sl UTH RT &A hIfU
aUel  x+ 2y < 12

28 +ty < 12

4x + by > 20

x, v > 0o 3TdTd Z = 60x + 40y 1 JfeehaHieror Shifau |
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1 2 =3 -6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 -4 |[-156 9 -1

— — —_— —_—

hence solve the system of linear equations :
x+2y —3z=-4
26+ 3y + 2z = 2
3x—3y—4z =11

33. Find the area of the region bounded by the curve 4x* + y* = 36 using

Iintegration.

34. (a) Find the co-ordinates of the foot of the perpendicular drawn from the

point (2, 3, —8) to the line e =t 1_Z.
2 6 3

Also, find the perpendicular distance of the given point from the line.

OR
(b) Find the shortest distance between the lines Li; & L, given below :

L, : The line passing through (2, —1, 1) and parallel to % = % = g
L2:?=f+(2p+ 1);—(p+2)1;.
35. Solve the following L.P.P. graphically :
Maximise Z = 60x + 40y
Subject to B+ 2y & 1.2
2+ y=<12
4x + by > 20
x,y=>0
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is - ¢

<9 WUS H 3 JohUT STTYTHT U9 & | Tcdh Y9 h 4 37 @ |

36. (a) U (I o B ol Io7d i f9Udd TR 39eh 3fdard o g1 H M o [T 374

TS o ST SATaT 2 |

Teh YERMHT H WM b I ¢ G ohs LA—cAT3-1 ol SR T & | AT L IdTd ¢oh W
ferd |fl {eT-<ATeA1 o1 w9=/ 2 991 R = {1, ) : 1,1, % HHIAL &) gRI IRTNd
LTS § |

3UUEd oh AATYR 9T = J947 o 3T ST

(1) T4 shifolu feh TEY R U & I1 981 |

(ii) Td shifoT fob & R UshTdeh g I1 81 |

(i11) Ife T Toh I Ush {T-ATSH bl THIRIUT v = 3x + 2 G TH&fUd foham TR 3,
dl R 1 398 H&(Yd {131 o 9= ol 1 iU |

AT

(b) "M Tk &Y S, S = {(l;, l,) : by [, TTFSEd 2} I IR &, dl Siie it
fop a1 S THfia & 91 9sheh B |
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SECTION - E

In this section there are 3 case study questions of 4 marks each.

36. (a) Students of a school are taken to a railway museum to learn about

rallways heritage and 1ts history.

An exhibit in the museum depicted many rail lines on the track near

the railway station. Let LL be the set of all rail lines on the railway

track and R be the relation on L defined by

R =1{(,, l,) : [ 1s parallel to [,}

On the basis of the above information, answer the following questions :
(1) Find whether the relation R 1s symmetric or not.
(11) Find whether the relation R 1s transitive or not.

(111) If one of the rail lines on the railway track is represented by the
equation v = 3x + 2, then find the set of rail lines in R related to
i

OR

(b) Let S be the relation defined by S =1{(/,, /,) : /; 1s perpendicular to [}

check whether the relation S 1s symmetric and transitive.
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37. T AFAHR Taffd &1E ° 24 sq.cm. Gigd Gt g ATMET | 1S o HU 3T 1
IS 1 cm 3T ST¢ 377 €18 1 A1 1% em 8FT1 16T, ST ST &1 &

;|\1 cm |1 cm
B % e =y -
2 ,.fr_,r'___“’n;\ . | 2 2 / ]_é
CIm 1 CIn gfaﬁ }’

gk g Son B maesf P
1
i
I
!
- i
!

/////// i

(1) TafSIfem &1 & 8T i x & Ul H Fed hiITlu |
(i) ~ITAH SFABA o ToTT HTE i famTd F1d I |

38. U TuTeHed TR 3794 UTEh! ¥ HEH H Th FR Jooh oH o o foet Urar 2 | fusen
31V FqTdl & Tob 3eh 70% UTEh 379 Ugel HelH o1 Toel I TWHehld & | @R A I8 o
U Tob ST UTeeh Ueh HEH H T8I T YA hidl &, 35 3ol HaiH 83 T YTdH i
1 ITRERaT 0.8 & 3R Sl UTesh Ueh HaH H THI W A Tal hidl 8, 39eh 3Tl HgH
T YT YA i ehi JTRhar 0.4 8

UL o STTUR 9L 9 I9491 o I difu
1) HHTE, 91 K, shHART: UATaeh S U8 Hal o fod bl 8T G YT T AT 9 HA

ﬁmﬁmﬁ% dl P(E,) @1 P(E,,) STd shifT |
(i) M1 A, UTEsh R g el hl foiet &7 9T ¢ <l =121 &l uildl &, a1 P(A|E,)
adt P(A|E,,) FTd shIWT |

(iil) TTEeh GHI GO HEMH o ToicT HHY TR ¢ <h1 TTRERT 1A 1T |
FTYET
(iii) UTEH G T8t Ha b1 foret @99 w1 feu S 1 giltesdn 9rd shiee, Sigf fean &
36 g8 e o1 foret wm X fean 3 |
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37. A rectangular visiting card 1s to contain 24 sq.cm. of printed matter. The
margins at the top and bottom of the card are to be 1 cm and the margins
on the left and right are to be 1% cm as shown below :

;rl cm

By TEIT AR

 —
[y
b2

1
I
'Tru/r' _____.-ﬂ"‘\ & - - -~ » : l%
cm = cai lecm

/J-»""jf,/‘w MLoxl /J—""'rf-”“*’

I

1 cm

%

’IIII

|1 cm

//

///////?//

Printed matte/ / cm

1 cm

On the basis of the above information, answer the following questions :

(1) Write the expression for the area of the visiting card in terms of x.

(11) Obtain the dimensions of the card of minimum area.

38. A departmental store sends bills to charge its customers once a month.
Past experience shows that 70% of its customers pay their first month bill
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying in time next month and the customer
who doesn’t pay 1n time has the probability of 0.4 of paying in time the

next month.

Based on the above information, answer the following questions :

1) Let E, and E, respectively denote the event of customer paying or

not paying the first month bill in time.

Find P(E,), P(E,).

(11) Let A denotes the event of customer paying second month’s bill in

time, then find P(A‘El) and P(A‘Ez).

(111) Find the probability of customer paying second month’s bill in time.

OR

(111) Find the probability of customer paying first month’s bill in time 1f 1t
1s found that customer has paid the second month’s bill in time.
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