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Instructions :

All questions are compulsory.

Sub-questions of question numbers 1 to 5 carry 1 mark each.
Question numbers 6 to 15 carry 2 marks each.

Question numbers 16 to 19 carry 3 marks each.

Question numbers 20 to 23 carry 4 marks each.

Internal choices are provided for question numbers 16 to 23.

Draw neat and clean labelled diagrams wherever required.




1. I8 AP e fAif@

Ao P Iq=INE R = {(a,b):a=b —2,b > 6} gRIUGT YUY R g, qF :

(i)

(if)

(ili)

(iv)

(V)

(vi)

(@ (2,4 eR (b) 3,8) €R
(c)(6,8) €R (d) 8, 7)€R
gie sin~tx = y, dd ;

@0<y<m b)—><ys<-

3faH e THIHROT (@) + (d—z)z +sin(3—z) +1=0 3 uag:

dx?
(a) 3 (b) 2

©) 1 (d) TR 7Y

e P(A) = % P(B) = 0,dS P(4/B) §:

(@0 (b)1
2

(c) TRHTY =T8T (d) 1

trl%|1’“8 JZC|=|168 §|,aax$rm=r%:

(a) 6 (b) £6

(c) -6 (d) 0

(1x6 = 6)

TH qd B B r = 6 cm R BT r & A& 30 & &hd H IRGAT PR @ -

(@) 107 (b) 12m

(c) 8m d) 11w



Choose and write the correct option :

(i) Let R be the relation in the set N given by R = {(a,b):a = b — 2,b > 6}, then:

(i)

(ili)

(iv)

(V)

(vi)

(b) 2, 4) eR (b) (3,8) €R
() (6,8) €R (d)(8,7) R

If sin~lx =y, then:

@0<y<m b)—><ys<-
©0<y<m @-><y<>

. . . d?y 3 dy\?2 . (dy e
The degree of the differential equation (@) + (E) + sin (E) +1=0is:
(@3 (b) 2
@1 (d) not defined

|ﬂ%A)=§J%B)=0,ﬂmnpmﬂns:

0 b) =
(a) ( )2
(c) not defined (d) 1

x 2| _|6 2 -
If|18 x| = |18 6|’ then the value of x is :

(a) 6 (b) £6
(c) -6 (d)0

The rate of change of the area of a circle with respect to its radiusr atr = 6

cmiis:
(a) 101 (b) 127
(c) 8m d) 11w



2. ﬁﬁ@ﬂ‘rﬁqﬁaﬁﬁq (1x6 = 6)

()  TRA={1,2 3}, 2) B FERT fHU U Jeuar Tael &t W .............. g
(i) T rEwd TR 2 + Py = Q, Wt p IR @ SR ¥ a1 i x B BT ¢

.......................... 3l FHIHRU Hgaldl g
(i) D SAHE BT v 3T HET ST ¢ fe ITH Had Ud T g
ivy (@—=b)Xx(@+D) =
v) X F g0 x;1=y;2=z__:$riﬂr%¥rw ........................ gl
(vi) UAD HTHAT BT oo gl
Fill in the blanks :
(i) If A ={1, 2, 3}, then the number of equivalence relations containing

(1, 2) is/are ...............
(i) A differential equation of the form % + Py = Q, where P and Q are constants
or functions of x only, is called a .........cccoceunee differential equation.

(i) A matrixissaidtobea ......cceuo........ matrix if it has only one column.

iv) (@—=b)X(@+b) =i

-1 2 -3
(v)  The vector form of the equation of the line xz = y; = 2_4 ISeeeeeenen.
(vi) Every differentiable function is .........ccccococu......
3. fufafea A @/se fafae . (1x6 = 6)

()  f:X - IBIEH g, e 3R Haq AfS £ HTURIR = v.
i -1 (tan3T) = 3"
()  tan (tan 5)— -
(i) <1 o ATggl A 3R B & faIg, (AB) = B'A".
(v) ST (sine) o 3Fdd Ba gidT g |

ay _
(v)  MOhe FHIBRO /x2 + xy — = x 3y gHYTd |

(vi) w TS giewr A gl




Write True/False in the following :

(i)

(vi)

f:X - Y isonto, if and only if Range of f =Y.

-1 smy _ 3¢
tan™!(tan—) =
5 5

For two square matrices A and B, (AB)' = B'A".

The sine function is discontinuous.

The differential equation /x? + xy% = x — 3y is homogeneous.

Distance is a vector quantity.

4. WH WG SR :
T A

(i) [ tanx dx

(i) [ cotx dx

(i) [ secx dx

(iv)
(V)
(vi)

(vii)

[ cosecx dx
1
J_,(x + Ddx
/2 7
f_n/zsm x dx

4 ~1 dx
T70 1+4x2

Match the columns :

(i)

(i)
(i)
(iv)
(V)
(vi)

(vii)

Column “A”

[ tanx dx
[ cotx dx
[ secx dx

[ cosecx dx
1
J_,(x + Ddx

TL'/Z .7
f-n/z sin” x dx

4 ~1 dx

w70 14+x2

(Ix7 =7)
™ “B”
log|secx + tanx| + ¢
log|cosecx — cotx| + ¢
2
1

0

log|secx| + ¢

log|sinx| + ¢

Column “B”

log|secx + tanx| + ¢

log|cosecx — cotx| + ¢
2
1

0

log|secx| + ¢

log|sinx| + ¢



5. U /a1 H SN fofau : (1x7 = 7)

()  a* @ ufdsEdes fafau|

(i) o FhERu < — 3y = 2x BT T T e

(i) PIfC 3P TP avl MG A & AW IS kA| = 27|A| T k BT AF faRau|

(iv) @I 2x2 & Tt Jua siegg! ! e fafae fomet @it wfafdar o a1 1§l

(v)  Fg-3NfeH Jiw Bl RHIST B

(i) T P(B) = 0.5 3R P(ANB) = 0.32, @ P(4/B) &1 AF fofau]|

(vi) TH g Bt URRY H uRad ot & e et B 0.7 em/s A R T 9 @ 8

Write the answers in one word/sentence :

(i) Write the anti-derivative of a*.
(i)  Write the Integrating Factor of the differential equation % — 3y = 2x.

(i) For a square matrix A of order 3, if |KA| = 27|A]|, then write the value of k.

(iv)  Write the number of all possible matrices of order 2x2 with each entry 0 or 1.
(V) Define Co-initial Vectors.

(vij  If P(B) = 0.5 and P(A n B) = 0.32, then write the value of P(4/B).

(vii)  Write the rate of change of the circumference of a circle whose radius is

increasing at the rate of 0.7 cm/s.

6. g PITT fF BaH £:R > R, f(x) = 2x GRI Ut B Thd! 3ABe) 2

Prove that the function f:R — R, given by f(x) = 2x, is bijective.

7. tan_1< 1_C°S">,0<x<nﬁwwﬁﬁfr®m 2
1+cosx
Write tan™1 < /1_Cosx> ,0 < x < min the simplest form.
1+coSx
8. tan~! [2cos (ZSiTl_l %)] &1 A Jd HIfT| 2

Find the value of tan™? [2005 (Zsin'1 %)]



9. 8 3fRTA F1d PIE AT £(x) = 2x2 — 3x GRI IRHYIT e £ IdHH | 2

Find the interval in which the function f given by f(x) = 2x? — 3x is increasing.

2
10.WW%=1:2WW€EWWI 2
2
Find the general solution of the differential equation = 1+y2.
dx 1+x
11. QAR § + 2J + 3k &1 fo=n & So1e Afew Id Fifow| 2

Find the unit vector in the direction of the vector i + 2} + 3k.

12. 90 d =i — 7] + 7k 3R b = 31 — 2] + 2k, T |d x 5| F1d ST 2

Find |@x b, ifd=1—7j+ 7k and b = 31 — 2] + 2k

13. Y IGT 1 fGFRISa J1d BT Sl RSP 31ef & 1Y JHH P10 §914t 2 | 2

Find the direction cosines of a line which makes equal angles with the coordinate
axes.

14. S x = at?, y=2at,% I HIfSY| 2
Find ﬂ, if x = at?, y = 2at.
dx

15. U URGITRNE O B BR 3 cm/s B &2 J ¢ 8T 8| T T 3 [T R I 9 @I §
Safes fHRT 10 cm e 87 2

An edge of a variable cube is increasing at the rate of 3 cm/s. How fast is the volume
of the cube increasing when the edge is 10 cm long?

16. FHHT & I, Qg = + L = 19 RR 861 1 dpitpes 31 IR 3

2 2
By using integration, find the area of the region bounded by the ellipse f—6 + y; = 1.

3{YdT/OR
TJHIGA & SN, T x2 + y? = 4 I ek &3 &1 &% d J1d S|

By using integration, find the area of the region bounded by the circle x? + y? = 4.



17. 3SR gRT 9 YRaS T THRT Bl 8 BIToT -
HaRIe & 3fiid :
x+y <50
3x +y <90

x=20,y=>0

Z = 4x + y BT HYDHIH UM J1d DI

Solve the following linear programming problem graphically :
Subject to the constraints :
x+y <50
3x+y <90
x=20y=>0

Find the maximum value of Z = 4x + y.

S{YdT/OR
3MTeRE gRT A Y% TITe- S0 &1 89 B -
TRl & fcld -
x+3y =3
xX+y=2
x=>0y=0

Z = 3x + 5y &1 gAd9 M J1d Do |

Solve the following linear programming problem graphically :
Subject to the constraints :

x+3y=3

x+y=2

x=>0,y=0

Find the minimum value of Z = 3x + 5y.



18. T% I 7 3 A1 3R 4 I 18 & oo T 3= A | 5 A1t 97R 6 1l 7 &1 foredt v 31
# § grewsal T Tig @I T3 8 S b a1a 3 &1 g1 9 1 &1 31 Wiiiehd § 16 98 78 g
I Y Fpreft 15 8 2 3
A bag contains 3 red and 4 black balls while another bag contains 5 red and 6 black
balls. One ball is drawn at random from one of the bags and it is found to be red.
Find the probability that it was drawn from the second bag.

S{Ydi/OR
g o a1 & o 3 Ul &l Bhpl IR T T - § 1 ale SeArell &1 AT 4 g Bi
AT J1d DT

Given that the two numbers appearing on throwing two dice are different. Find the

probability of the event ‘the sum of the numbers on the dice is 4'.

3 3 -1
19.3MHg A= |-2 -2 1]3%@@%@@3’@?@%@@%%@5%%%
-4 =5 2
& =Y H e Bife| 3
3 3 -1
Express the matrix A = |-2 =2 1] as the sum of a symmetric and skew-
-4 =5 2
symmetric matrix.
S{YdT/OR

xany sa@RgaRx +v =0 Zanx-v=[>

Find Xand v, if X +V = [0 Z]andx -y =39



20. BaH x5 + (sinx) 0% Dl x b YU b Ird DI 4

Differentiate the function x5 + (sinx)°°S* with respect to X.

HYdi/OR
mx nx d?y dy _

e y = Ae™* + Be™, dl fawmgu & E—(m+n)a+mny— 0

If y = Ae™* + Be™, show that@ —(m+ n)d—y +mny =0

’ dx? dx '

X
21.fmd?€$[mmaﬁﬁql 4
Evaluatef

(x+1)(x+2)

S{YdT/OR

foz log(1 + tanx) dx &1 | Jd B

Evaluate fOZ log(1 + tanx) dx

naA=[> ] T euisrfea? - 54+ 71 =0 5H FEHA A A" T A 4

If A= [_31 ; , show that A2 — 54 + 71 = O. Hence, find A"
S{YdI/OR

faferiRad Tt fAer o1 siag faft 9 ga Hifoe

3x—2y+3z=28

2x+y—z=1

dx -3y +2z=4

Solve the following system of equations by the matrix method :
3x—2y+3z=28

2x+y—z=1

4x —3y+2z=4

10



23, G137 & &1 DI FAqH g I Difod |
14+2j+k+A0—-7+k) R
21— —k +pi +7 + 2k) 4

N
r

it
Il

Find the shortest distance between the lines

P=1+2]+k+Ai—j+k)and
20 — 7 —k + p2i + 7 + 2k)

it
Il

S{YdT/OR

&g (1, 2, -4) A bR & aTelt 3R ST Trah x:‘ =X _ 2_710 IR x‘315 — Y29 _z75

-16 8 5
TR e 3T BT AR FHIBRUT I DI
Find the vector equation of the line passing through the point (1, 2, -4) and

perpendicular to the two lines:

x—8 +19 z—10 x—15 —-29 Z—5
= Y = and = 4 = .
3 —-16 7 3 8 5

11



