














3PM & LALAN'S

1 cos 0 1
19. Assertion (A) : For matrix A= |—cos 0 1 cos O |, where 0 € |0, 27,
-1 — cos 0 1

|A| € [2,4].
Reason (R): cos0e[-1,1],VO0ce]l0,2n].

20. Assertion (A) : A line in space cannot be drawn perpendicular to x, y and
z axes simultaneously.

Reason (R): For any line making angles, o, B, vy with the positive
directions of x, y and 2z axes respectively,
cos? o + cos? B + cos?y = 1.

SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

21. (a) Check whether the function f(x) = x? |x| is differentiable at x = 0
or not.

OR

4
(b) Ify-= \/tan—\/x , prove that vx gy . 1+¥ .
dx 4y

22. Show that the function f(x) = 4x3 — 18x2 + 27x — 7 has neither maxima

nor minima.

23. (a) Find :

J.X\/1+2X dx

OR
(b) Ewvaluate:
RZ
4 sinx dx
0 Jx

65/1/1-11 Page 11 of 23 P.T.0.



3PM & LALAN'S

N NN

24, 'ﬂﬁa\?ﬁaﬁ?ﬁﬁﬂ ?aﬁtﬁwwwé%(?+?)L;aﬁt
2a +b)L b,dfagdfTRE | b | =2 |2 |

. . —> A A A
25. o g AThfd ¥, ABCD Ush THI =qys & | I AB = 21 — 4] +5k @
—> A A A . —> ~ Y * &
DB =31 — 6] +2k &, @ AD TTd shiaT 3R 39 JAM & HHIGR Igys
ABCD 1 &a%d T shitad |

A B

WUg T
3G GV H G-I (SA) YHR & J97 8, 19778 Jc39% & 3 37 & |

26. (%) THEI A={1,2,3,4,5 0T T899 R ={x,y): |x2 —y2| < 8} M
qRYTIYG 8 | 99 hifo Toh T I8 a9 R Taqed, THHA 3 ThHS
2 |

HAAT

(@) % f: R > R, f(x) = ax + b g 39 T RN 8 T f(1) = 1 3R

f(2) = 3. B f(x) T hIST | 37d:, S <hiloTT Toh AT Heodd f(x) Tehohl

3R 3T<DIesh & AT I8l |
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N NN

— — — — —
24, If a and b are two non-zero vectors such that (a + b ) L a and

e — —
(2a + b)L b,thenprovethat | b |=+2 |a |.

%
25. In the given figure, ABCD i1s a parallelogram. If AB = 2? — 43} + 5E and

—> A A A —>
DB = 31 — 6j +2k, then find AD and hence find the area of

parallelogram ABCD.

A B

SECTION C

This section comprises short answer (SA) type questions of 3 marks each.

26 (a) A relation R on set A {1, 2, 3, 4, 5} 1s defined as
R ={(x,y): |x% - y?| < 8}. Check whether the relation R is reflexive,

symmetric and transitive.

OR

(b) A function f is defined from R — R as f(x) = ax + b, such that f(1) = 1
and 1(2) = 3. Find function f(x). Hence, check whether function f(x) is

one-one and onto or not.
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NN N
27. (%) 3k \xl—x2 +\/1—y2 —a(x-y) 8 a fag HIGw &
dy _ [1-¥’
dx \;l—xz
JHAAT

(@) 9 y=(tanx)Xg, dl j—z STTd <hIfoTy |

28. (%) T4 iy

X2
-[ (x2 +4) (x2 +9) ™

HAAT
(@) ¥ Fd hiT

3
_[ (|x-1]+|x—2|+|x-3]) dx
1

dx 2%
§3ﬂ§%y=g,'€|ﬁx=l.

29. e TlEw 2 xy = x2 cos? [i) &1 AR & FTA hiliT, T

o

30. o= tfiger YA guen i st faftr g g shifse
9 sgaiYl o 3Taia
X + 2y <12

2X +y <12
4x + dy = 20
x>0,y=>0

z = 500x + 300y hT ATTHAHIHII hHITIT |

31. E 3R FQ a3 a1 vt 2 e vt P(E) = 06 AATP(EUF) = 06 & |
P(F) 3 P(E U F) 31d hifew |
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3PM & LALAN'S

27. (a) If\/l—x2 + \fl—y2 =:.—1(:w:—y),,prm.;'ethatd—y = St :
dx \1—}(2

OR

(b) Ify=(tan x)%, then find dy :

dx

28. (a) Find :

[ 2
X
(x% +4) (x% +9)
OR

(b) Evaluate :
5
j (Ix-1]+|x-2|+|x—3]) dx
1

29. Find the particular solution of the differential equation given by

x2 d_y —Xy=x2 cos? S , given that whenx =1, y = E.
dx 2x 2

30. Solve the following linear programming problem graphically :
Maximise z = 500x + 300y,
subject to constraints
X+ 2y <12
2X + y <12
4x + dy = 20
x=>0,vy=>0

3. E and F are two independent events such that P(E) = 06 and
P(E UF) = 0-6. Find P(F) and P(E U F).
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Wis Y

39 @V H -390 (LA) JHR & 97 &, 1594 Jcdb & 5 37F & |

1 -2 0
32. (%) I A=|2 —1 —1| 7, 9@ Al 39 HifSw 3 38 g &, 4
0 —2 1

iR /™ 1 g It

x—-—2y=10,2x-y—-z=8,-2y+z="7

SOC||
—1 a 2 1 -1 1

(@) Ife A=| 1 2 x|daMA 1= |-8 7 —5|F%,
B BN b vy 3

ﬁ(a+x)—(b+y)mmmﬁﬁ?|

33. (%) T I T :

U
J‘4 sin X + €os X

0 9+16sin2x

dx

C PG
(@) ¥|ME A hiT

j 2 gin 2x tan™ (sin x) dx
0

2

4. T o 3 R, g X L 15 A, o e x - 2

IR x = 2 &9 8, AABA A i |

35. AR @ ? = 3’;1 - Z;2ﬁ%gp(x,y,z)wsﬁ%lﬁmP’(1,0,7)%,?ﬁﬁg

P < THesmes 31d <hifsu |

65/1/1-11 Page 16 of 23




3PM & LALAN'S

This section comprises long answer type questions (LA) of 5 marks each.

32. (a)
(b)
33. (a)
(b)

34. Using integration, find the area of the ellipse 16 +

If A=

system of equations :

1
2

0

—2
-1
—2

0

-1

1

SECTION D

, find A~! and use it to solve the following

x—-—2y=10,2x—-y—-z=8,—-2y+z="17

If A=

CLO =t =

OR

= DN D

— X DN

and A—1 =

1
— 3
b

find the value of (a + x) — (b + y).

Evaluate :

|

T

4 SIN X+ CoS X

dx

9 +16s1n 2x

Evaluate :

J‘z

T

0

OR

sin 2x tan~? (sin x) dx

between the lines x = - 2 and x = 2.

35. The image of point P(x, y, z) with respect to line T

~1
7
y

P’ (1, 0, 7). Find the coordinates of point P.
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©ls s

3 GUE H 3 YHU T STERT F97 &, [578 Jcdeb & 4 37 & |

TehI0T 3T - 1

36. e qifctd = &L 4 falte Tl W 37t Tig Ieaed fsda™ (OSVD) Jure
TG hl g | I hH 300 HieX 1 gt ¥ oS Tid ¥ = Tt d18d hl Bl o

Hohd 2 3N TR § o 10 L Tohd 2 |
TSR T TedasH
Mg Tiie fedavm Ter @t & T B g &
il o) = —— TSR S e e e A

E"SA F“'SB 1 B - T A Yo wafd § dftedd 1 AEr @

%\ {.. $ s :)J (Sfcer 99TE)
T KMy - 577 ) , e SeEfEA e
P qw ¥ ag @Y @

7 uql FeAdT & fo s a5

Wi PR LR SR
Tsh @H W 5 HI hl I9Tg T Teh HH EA1UG TohAT 71 B | I8 20 Wi / Uehs
! Tfd | @H H gL ST &l Teh s 1 Il TFTAT1 & | @H o 916 § x HX gl W
fopdl ot foIg W, SR C | T HHL Sl IAIT 107 0 7 |

39 Yo & YR W, = w1 o I AT -

1) @Y W TTUd ot U I FH S8 3 xh Y H 0 hl Ik ohIU | 1
(ii) @;nd hiau | 1
dx
(iii) (%) & HR @Y F 50 WX G &, A I & W WY 6 HU& IAH
I H YRad shl 2T JTd shifsU 2
AT

(i) (@) 9fc @H o 9Ig § 50 Hiet hl gl W gHll SN % ¥HT o "YU
3T IV H UiEdd hl & %%%‘qq/é‘%s%,?ﬁwa?rnﬁrm

hITaTT | 2
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SECTION E

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

Case Study -1

36. The traffic police has installed Over Speed Violation Detection (OSVD)
system at various locations in a city. These cameras can capture a
speeding vehicle from a distance of 300 m and even function in the dark.

RADAR SPEED DETECTION

AVERAGE SPEED DETECTION

Distance RADAR measures the change in
Speed =

POINT A POINT B Time B — Time A the frequency of returned radio
f’ ”EF "~ back to confirm an
A camera is installed on a pole at the height of 5 m. It detects a car

iﬁDAR
L] ) “) ) , s o i (e
| f rf_ “ object was detected
travelling away from the pole at the speed of 20 m/s. At any point, X m

by the RADAR bounce
away from the base of the pole, the angle of elevation of the speed camera

from the car C 1s 0.

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

(1) Express 0 in terms of height of the camera installed on the pole

and x. I
(ii) Find @ 1
dx
(111) (a) Find the rate of change of angle of elevation with respect to
time at an instant when the car 1s 50 m away from the pole. 2
OR

(111) (b) If the rate of change of angle of elevation with respect to time
of another car at a distance of 50 m from the base of the pole

1S % rad/s, then find the speed of the car. 2
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37. B % WY % IER, Scld

J UiEde o

o1 G X o TafyE &=l | 91y

f9eqiy dear 8 | 91 f9efiy 38M sl Hivehal ST ¢aT & 3T 31 IsH H <

Ll B |

g eifore o6 T gaTs STeTe gHH TTRiekar % |y 1o faeny, neay faeiy o
gooh Y &1 YA Hdl 2 | 39ob ITarran, MR faeniy, mem fasfiy 3k
gooh T[98 o TN §AT8 & o Taed W o ¥ g <hl TTehdl SHAT: 55%,

37% 3 17% = |

3T I b MR T, T JeA1 & I GINIT

(i)  BaT3 STEN o Tded W el H g <hl TTRiehdl A1d hIfT |

(i) I BT TS AU TaeT W R W g1 8, a1 Wfehar Hd <hifore foh

UEl Hegw fagny o v g3 3 |
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SPM & LALAN'S
COACHING FOR SUCCESS

Case Study - 2

37. According to recent research, air turbulence has increased in various
regions around the world due to climate change. Turbulence makes

flights bumpy and often delays the flights.

Assume that, an airplane observes severe turbulence, moderate
turbulence or light turbulence with equal probabilities. Further, the
chance of an airplane reaching late to the destination are 55%, 37% and

17% due to severe, moderate and light turbulence respectively.

JMWM,' o

On the basis of the above information, answer the following questions :
(1) Find the probability that an airplane reached its destination late. 2

(11) If the airplane reached its destination late, find the probability

that 1t was due to moderate turbulence. L2,
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ThIUT HEIYA - 3

38. I ®eH f:X > Y 39 YhK UNHMNG 8 fh  f(x) = y Uchehl qUT T=SEHh 7,
dl B9 Ueh AfGdT Bed g : Y —» X 39 TR URYTNG L Fehd & 1 g(y) = X,
T8 x e XAy =f(x),y € Y2 | AT g hl baAd £ bl TdAH hal Al = |

sine B %1 UTd R 3 %A sine : R — R A dl Ushehl 3 IR 7 &l AT=sEh
g | T 3TMehfd H sine HaH ol 3@ TSR =1 7 |

L

O TINT sine B T A ¥ [- 1, 1] 39 Yo IRUTYT 2 b sine B
gfdetid o1 3Tfded 8, I sin~! x:[= 1, 1] > A R IRHTa 2 |

9T AT & MR R, 0= 3941 & IR G

(i) I A T&T AF @I o A A 7qAqA 7, dl UH Teh AU ohl
3CTL0T Siau |

(ii) &g sin™1 (x) T [~ 1, 1] ¥ STk T&I A IMET H IRATYG FRIT T 2,

al sin1 £— %) — sin~1 (1) T A9 JATd hiTU |

(i) (&) [-1,1] ¥ &I AH MG b o [T sin~1 x T 3@ T |

HAJ1

(i) (@) f(x) =2 sin~1 (1 —x) &1 1@ 3R IEL TG shifeT |
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38.

Case Study -3

If a function f : X — Y defined as f(x) = y is one-one and onto, then we can
define a unique function g : Y — X such that g(y) = x, where x € X and

y = 1(x), y € Y. Function g is called the inverse of function f.

The domain of sine function is R and function sine : R — R 1s neither

one-one nor onto. The following graph shows the sine function.

b

i .

y=8Inx

Let sine function be defined from set A to |- 1, 1] such that inverse of sine

function exists, i.e., sin~! x is defined from [ 1, 1] to A.

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

(1) If A is the interval other than principal value branch, give an
example of one such interval.

(ii)  Ifsin~! (x) is defined from [- 1, 1] to its principal value branch, find

the value of sin—1 (— %j —sin~1 (1).

(iii) (a) Draw the graph of sin~! x from [- 1, 1] to its principal value
branch.

OR
(iii) (b) Find the domain and range of fix) = 2 sin~! (1 — x).
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