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FIRST TERMINAL EXAMINATION - 2019

MATHAMATICS (SCIENCE)
(Chapters 1 to 4)

Questions : -

Questions 1 to 7 carry 3 marks each. Answer any six

questions. (6 x3=18)
2 -2 —4

1. Expressthe matrixA=|—-1 3 4 | asthe sum
1 -2 -3

(3)

2. Using the operation table of the binary operation *

of a symmetric and skew symmetric matrix.

on {1,2,3,6} answer the following :

* 1 2 3 6
1 1 3 2 1
2 3 2 6 2
3 2 6 3 3
6 1 2 3 6

(1)
(1)
(1)
Which of the following is the value of sin™?! % ?
(1)

. —-1/_ -1 _l _E .
(ii) If tan™"(—x) + cos ( 2)—2,thenf|ndthe

(i) Is* commutative ? Justify

(ii)

(iii)
3. (i)

Find the identity element of *
Find the elements which have inverse.

(a)g (b) 1.8 (c) g (d) Does not exist

value of x. (2)
3 21
4., LetA= [—1 5 6]
7 1 2

(i) Find |A| (2)

(1)
(3)

(ii) Hence evaluate |3A]|
163 . _4(5 1 /(3
5. Provethattan™!==sin"! (—) +cos ! (—)
16 13 5

6. Consider the set A ={1,2,3}.
(i) Write an equivalence relation containing the

(2)

How many equivalence relations are possible

element (1,2).

(ii)

which contain the element (1,2) ? (1)
3 2 11 .. 71 3 4
7oteeas 5 glesll, 5 g
(i) Find 3A. (1)

(2)

Answer any 8 questions from 8 to 17. Each carries 4

(ii) Hence evaluate 3A—B.

scores.
8. The figure shows the graph of a function f(x)

10.

11.

12.

13.

14.

15.

16.

._-_‘mw __4

L]
[34] W

et

-1 0O 1} 2

il

(i) Write the domain and range of f(x) (2)

How can restrict the domain of f(x) to make it

(2)
(1)

invertible in this range?

. . 1 (i (3T
(i) Findthe value of sin (sm(s))

(i) Express tan™! (%) , —3775 <X< g in the
simplest form. (2)
. 1 2 3 3 5 4
Consider B = [2 3 1] and AB = [3 5 4
(i) Findthe order Band A (2)
(ii) Find A. (2)
3 4 5
(i) Evaluate|l6 7 8 (1)
9 10 11

(ii)

Using properties of determinants show that

x+1 x+2 x+3
x+4 x+5 x+6|=0 (3)
x+7 x+8 x+9
. 4x+3 2 ..
Show that the function f(x) = , X# = is inverse
6X—4 3

of itself. (4)
Using elementary transformations, find the inverse

of the matrix A = [? ﬂ (4)

X
aven 3 W1=[7 gt rw 3]
Find the values of x, y, z, w. (4)
If a triangle have area 35 sq units with vertices (2,-6),
(5,4), (k,4). Then find the value of k. (4)
The figure given has 3 identical squares with ZP0OQ =

A, ZPOR =B, ZQOR =9,
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(i)

Which of the following is the value of tan A ?

1 1 2
@3 (B3 (@1 (@3 (1)
(i) Find ZB (1)
(iii) Find the angle 6 (2)
. . 3 -1
17. Givenadj A = [_4 ) ]
(i) Find matrix A (2)
(i) Find A™1 (2)
Answer any 5 questions from 18 to 24. Each
carries 6 scores
18. Solve the system of linear equations by matrix
method, 3x -2y +3z=8
2x+y—-z=1
4x—-3y+2z=4 (6)
x—1 X—3
19. Letf(x)=——,x#3and g(x) =——, x# 1 be two
X—3 x—1
functions defined on R.
(i) Findfog(x),x#0 (2)
(i) Find f~1(x)and g7 %(x), x# 1 (2)
(iii) Find (goH)™1 (x) (2)
2 -1 1
20. Let A=|-1 2 -1
1 -1 2
(i) Verify that A~ 6 A’ +9A—41=0 (4)
(i) Hence find A™1 (2)
21. (i) Simplify tan(cos™! x) and hence evaluate
_1 8
tan (cos 15 ) (3)
i -1 (XY 2l
(ii) Solve tan (1+X) =3 tan™ x (3)
22. (i) Construct a 3x3 matrix A =[ai]-] such that
1
ajj= 2i —3j . Hence if B = | 2| show that AB#BA
3
(3)
1 0 2]rx
(i) Findxif[x -5 -—-1]f0 2 1 [4] =0. (3)
2 0 3l
23. Considerthe set A={-1, 1}

(i)
(ii)

Define a binary operation on A.

Check that the above binary operation is

commutative and associative.

(2)

How many binary operations are possible on A?

(2)

(iii)

1 3 2
24, (i) Let|2 0 1[=3,thenwhatisthe value of
3 4 3
6 7 6
2 0 1f?
3 4 3
(a) 3 (b) 6 (cjo (d)18 (1)
(ii) Using properties of determinant show that
1+a 1 1 L1 1
1 14b 1 |=abc(1+Z+7+7)
a b c
1 1 1+c
(5)
Answers : -
2 -2 —4
1. Given, A=|—-1 3 4
1 -2 -3
2 -1 1
“AT=|-2 3 =2
-4 4 =3

Symmetric Part, P = % (A+ AT)

(2 -2 -4 [2 -1 1
.~.P=5<[—1 3 4|+]|-2 3 —ZD
1 -2 -3/ l-4 4 =3
4 -3 -3
1
=;[—3 6 2
-3 2 -6
2 -3/2 =32
=|-3/2 3 1
—3/2 1 -3

Skew symmetric Part, Q = % (A- AT)

) [2 -2 —4 2 -1 1
.'.Q=E<—1 3 41—-1-2 3 —2)
1 -2 -3 -4 4 -3

10 -1 =5
=>|1 0 6

5 -6 0

0 -1/2 —=5/2
=[1/2 0 3 l

5/2 -3 0

We have ,A=P+Q

2 -2 —4 2 -3/2 -3/2
ie, [—1 3 4]:[—3/2 3 1]

1 -2 -3] [-3/2 1 -3
0 -1/2 -5/2
+I1/2 0 3 ]
5/2 -3 0
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(i) Yes, * is commutative

a*b = b*a, forallaandb.
[table is symmetric with respect to the main
diagonal]
(i) e=6
(iii)

[6¥a=a*6=6,foralla]
2%3=3%2=6 =
Inverseof 2=3 , inverse of 3=2
6%6=6 =

Inverse of 6 =6

(i) (d) does not exist

2

. _ i 1
Given, tan~1(—x) + cos™! (— E) =

tan-1(—x) = " — cos-1 _1)
- tan (x)—2 cos ( 5

T 27

TC TC 1
—x—tan( g =—tan(g)=—ﬁ
L
.X—\/§
3 21
(i) Given,A=|—-1 5 6
7 1 2
|A|=3(10 - 6) — 2(-2 — 42)+1(~1 - 35)
= 3(4) - 2(~44) + 1(-36) = 12 + 88 - 36
=64
(i) |3A] =3°|A| =27|A| = 27x64 = 1728

s () o 9
5 907 () - o™ 9

3
cosy =<

cosx=V1— sin?x and siny=./1— sin?y

cos X = }1— — and siny = /1— %
= |1- dsiny= [1— =
COS X = Tes and sinys= s

. 5
s.sinx= — and
13

144 . 16
cos X = and siny= |—
169 25
COS X = and siny= :
13 V=3
sin x sin
tanx = and tany= 4
0Ss X cos 'y

(ii)

(i)

(ii)

(i)
(ii)
(i)

(ii)

5 4

_13 _5
tanx =1 and tany =3

13 5

5 4
tanx=-—andtany=-

12 3

- x= tan™! (%) and y= tan?! G)

13

15+48
-1 36
=tan 20

— +
[tan ' x+tan~ty = tan~! (u) ]
1-xy.

63
4 36 _1 63
=tan %) =tan E=LHS

36

R=1{(1,1),(2,2),(3,3),(1,2),(2,1)}

2 relations are possible
Rl = {(1r1)1(212)1(313)1(112)1(211)}
R, ={(1,1),(2,2),(3,3),(1,2),(2,1),(3,2),(2,3),

=3y % 3]
3A_B=[12 -3
=[14 -6

Domain =[-2, 2],
[-2,0] or [0,2]

. 3m . 21 . 2m
sm?: sin (TE - —)=sm—

(3,1),(1,3)}

3
12 —3 9
9] [2 3 1
N
Range =[0,4]

- sin~1(sin 3?“) = sin"!(sin Z?R)

_2n c [ T 1'[]
T s 2’2
o cosx
tan -
1-sinx
2X _ 2x
_ ) cos 2 sin” 3
=tan <
cos? +sm Zsmzcos2

[Cos 2x = Cos’x — Sin’x]
[ Sin 2x =2 Sin x Cos x]

[Cos’x + Sin*x=1]
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10. (i)

(ii)

11. (i)

(ii)

Ctan [(cos 3+ sin3)(cos 3 —sin %) l

( cos % —sin %)2

cos: +sinZ

—tap -1 2 2

=tan " |—&¥——=
cos 3 —siny

Dividing both Nr. and Dr. by cos g, we get,

|1+ tan3
=tan £
1—tan7
_ -1 E 5 3 _ 14+Tanx
= tan” " tan (4 + 2) [Tam(4 +x) = —l—Tanx]

s X
==+ -
4 2

Order of B=2x3

Order Of A=2x2 [A2X2 B2X3 = AB2X3]

LetA=[i1 3]

3 5 4

3 5 4

ol U 2065

o [a+2b 2a+3b Sa+b]=3 5 4]
"le+2d 2c+3d 3c+d 3 5 4

we have, a +2b=3 — (1)

We have, AB = [

and 2a+3b=5—(2)
(1)x2 =2a+4b=6 —(3)
(2) =(3)=>-b=-1 .. b=1
(I)=>a+2=3 .. a=1

Similarly, solving c+2d=3 and 2c+3d=5
Wegetc=1,d=1

1 1
S
3 4 5 3 4 5
6 7 8| =|6 7 8|ApplyingR3— R3;—R;
9 10 11 3 3 3
3 4 5
=[3 3 3| applying R,— R,—R;
3 3 3
=0, R,andR;areidentical

x+1 x+2 x+4+3
x+4 x+5 x+6
x+7 x+8 x+9
x+1 x+2 x+4+3
x+4 x+5 x+6

Applying R3— R3— R,

3 3 3
x+1 x+2 x+3
= 3 3 3 | applying R,— R,—R;
3 3 3

=0 [R,andR;areidentical ]

12. Given, f(x) =

13.

14.

4x+3

6X—4
4x+3
6Xx—4

Let,y=

ie,, y(6x—4)=4x+3
ie, 6xy—4y=4x+3
Sobxy—4x=4y +3
x(6y—4)=4y+3

4y+3
aX=——
6y—4
4y+3 4x+3
fe, f1(y) = —— or f~1(x)=
6y—4 6X—4
Clearly, f~1=f
Or

Show that fof(x) = x which implies, f~1=f

12 1
LetA—7 4

We have A= 1A

e [5 al=lo 2k

Applying , Ry — %

17 [1
1 3=z O]A
7 4/ lo 1
Applying , R,—>R, —7R4,
1 % % 0

= A

o 3 |-Z 1

2] 2

Applying , R,— 2R, ,
e )

21l =
10 1]

1 0_
2

-7 2]

Applying , Ry =R, _%Rz,

[3 (1)] B [—47 _zl]A

ie, 1=BA =
B=A_1=[—47 _21]

' X y1_[x 6 4 X+y
leen,3[Z w]_[—l 2w]+[Z+W 3 ]
3x 3y]_ x+4 6+x+y

|3, 3W]_[—1+z+w 2W+3]

Equating corresponding elements,
3X=X+4 =>2x=4= x=2

3y=6+x+y=>2y=6+2=8=y=4
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15.

16.

17.

18.

3w=2w+3=>w=3
3z=—1+z+w=>2z=-1+3=2=12z=1

(X1, y1)= (2, - 6)
(X2, y2) = (5, 4)
(X3, y3) = (k, 4)
We have, Area of A = 35
2 -6 1
5 4 1
k 4 1

ie, ~{2(4—4) + 6(5 — k) + 1(20 — 4K)} =435

Let,

=+35

ie, =
72

ie, 2(4 —4) + 6(5 — k) + 1(20 — 4k)=+70

ie, 2(0) +30—6k +20—4k=%70

ie, 50— 10k =170

ie, 50-10k=70=10k=-20
50-10k=-70= 10k = 120
k=-2, 12

(i) Suppose length of a side of each square=x

oppositeside x 1

k=2
k=12

(i) We have, tanB =— =
2x

N |-

1
- B=tan"1-=
2

(ii) We have, tan A=~ and tan(A+6) = >

A= tan‘lé and A+6 = tan‘1%
) =tan_1%—A

41 _
1-_tan
2

11
2 3>
1
1+

= tan

-1

= tan

|

t

[s5)

=

=

NiR

[
+ [oim
o | 1
N——— Wi

Il

t

o8]

5I

-
/-~
c\|\1|0\\H
v

(a) Given AdjA = [_34 _21]

, 3x—2y+32=8
2x+y—-z=1
dx-3y+2z=4

3 -2 37x 8
ie, [2 1 —1] [Y] = [1]
4 -3 211z 4

ie, AX =B, where A =

3 -2 3 X 8
2 1 -1 ,X=[y],B= 1
4 -3 2 Z 4

We have, X=A"B

=m(adJA)
3 -2 3
|A| = 1 —1| =3(2-3)+2(4+4)+3(-6-4)
4 -3 2
=3(-1) + 2(8) + 3(-10)
=-3+16-30
=-17
To find adj A -
Cofactor of 3, Aj; = |1 _1|=2—3=—1
Cofactor of =2, Ay, = — |4 _21|= —(4+4) =~
Cofactor of 3, Ay; = |i _13| -—6-4=-10
-2 3
Cofactor of 2, Ay; =— |_3 5| = —(~4 +9) =-5
Cofactorofl,An:Ls; §|=6—12=—6
Cofactor of -1, Ay3 = — |?} :2|= —(-9+8) =
Cofactor of 4, A31—| _1| 2-3=-1
Cofactor of =3, A3, = — |3 _3 |= —(-3-6)=9
Cofactoron,A33=|§ _12|=3+4=7
-1 -8 -101" -1 -5 -1
adjA=|-5 -6 1 ]1=1-8 -6 9
-1 9 7 -10 1 7
=m(adJA)
L -1 -5 -1
=0 -8 -6 9
-10 1
L —1 —5 —1
X= A'B=—
-17
-8 — 5 4
= —64 -6+ 36 —r 34 2
80+1+28 —51 3

X 1
ie, [y] = [2
z 3

sox=1y=2,z2=3

19. (i) fog(x) = flgl) = F(2=>) =22
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20.

(ii)

(iii)

(i)

X—3—(x—-1)
T x—=3-3(x-1) T _ox
x—1

Xl

| l—‘

Given, f(x) =

W

X—

x—1 1
Take, y = 3

w,wx—w=
ie, xy—3y=x-1

Soxy—=x=3y-1
x(y-1) =3y-1
L ooyl —1yy o 3Y~1 —1pyy o 3%
O -1 =f (y)—y_1 =f (x)—x_1
Xx—3
Given, g(x) =—
-1
Tak _E
e Y= 1
ie, y(x—1)=
ie, xy—y=x—3
SoXy—=x=y-3
x(y—-1) =
B R TP P g Q
SXEUT] 28 (v) y-1 8 O
(goH™'(x)= f~Tog™ (x)
=f"1 (g™ (x))
x-3_ 3(3=)-1
S vt s = ey
(z77)
_3(x-3)—-(x-1) _ 2x—8 _
T x-3)-(x-1) -2 =4-x
2 -1 1
Given,A=|-1 2 -1
1 -1 2
2 -1 1 2 -1 1
AN=A.A=|-1 2 -—1f[-1 2 -1
1 -1 2 1 -1 2
44+1+1 -2-2-1 24142
—-2—-2-1 1+4+44+1 -1-2-2
24+1+2 —-1-2-2 1+4+1+4
6 -5 5
=|-5 6 =5
5 -5 6
6 -5 5 2 -1 1
N=A" A=[-5 6 —5[[-1 2 -1
5 -5 6 1 -1 2
12+54+5 —-6—-10—-5 6+5+10
=[-10-6—-5 5+124+5 -5-6-10
10+5+6 —-5-10—6 5+5+12
22 =21 21
=|-21 22 -21
21 =21 22

21.

- A= 6 A% +9A — 4]

22 21 21 6 -5 5
-21 22 -—-21|-6|-5 6 -5+
21 —-21 22 5 -5 6
2 -1 1 100
9-1 2 -—-1|-4/0 1 0
1 -1 2 0 0 1
22 —21 36 -30 30
=|-21 —21 36 —30
21 —21 —30
4 0 0
9 18 0 4 0
-9 18 0 0 4
0 00
=0 0 o0]=
0 00
(i) We have, A>~6A%+9A—-41=0
Multiplying both sides by A we get,
A (A*-6A7+9A-41)=A".0
ie, AA—6A+91-4A" =0
“ 4AT =A-6A+9I
=S (A-6A9]) =
([6 -5 5 2 -1 1
=2{[-5 6 -5[-6|-1 2 -1|+
5 -5 6 1 -1 2

1 00
9 [0 1 OD
0 0 1

L/[6 -5 51 [12 -6 6

=Z<[_5 6 —5}—[—6 12 -6
5 -5 6 6 -6 12
3 01 -1

=1[1 3 1]

4
11 3

-1

(i) Lety=cos™"x ..cosy=xX

Siny=4/1—cos?y =v1— x?

- y=tan~! (
- tan (cos™1x ) =tan (tan‘1 (

1-x2

X

9 0 0
+/10 9 0
0 0 9

)

Jl— )2 _ Jl

-1 8

64 225

289 _ 289

8

- tan (COS

N—
1}

[uy

7
17

ol |
OOIUH1

[
~

8 - 8

17 17
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(i) We have, tan™?! (ﬂ) =ltan1x

22. (i)

(i)

. _ 1-x —
ie, 2tan~?! (—) = tan"1x
1+Xx

(i) (%)

’ 1 1—)()2 =x 8 (1+x)2— (1-x)2 X
- (ﬁ (1+x)2
1-X

ie 2(1_+X) =X ie, 2 (ﬁ) (+x" =X

" (1ix)2 ! 1+x 4x

X

. (1-x)(1+x) .
ie, T=X2 ie, 1-x?=2x?

1

ie,3x%=1 .. x*=1/3 .. x=%

d17 d12  d13
LetA=[dz1 Qdzz Aazz
dz; 4dzy ass

l

Given, a;; =2i — 3]
ann =2(1)-3(1)=2-3=-1
a;p =2(1)-3(2)=2-6=-4
a;3=2(1)-3(3)=2-9=-7
a; =2(2)-3(1)=4-3=1
3, =2(2)-3(2)=4-6=-2
a,3=2(2)-3(3)=4-9=-5
a3 =2(3)-3(1)=6-3 =3
a3 =2(3)-3(2)=6-6=0
as;3=2(3)-3(3)=6-9=-3

-1 -4 -7

el 2
3 0 -3

A'is of order 3x3 and B is of order 3x1

AB is of order 3x1 . But BA is not defined

. AB#BA

1 0 2]x
Given,[x -5 -—-1]f0 2 1 [4]=0
2 0 3141

X
ie,[x+0—-2 0—-10+0 2x—5—3][4]
1

=0

X
ie,[x—2 -10 2X—8][4]=0

1
ie, [x?—2x—40+2x—8]=0

ie, [x?2—48]=0

ie, x> —48=0
ie, x2=48 x =48
23. (i) a*b=ab

(ii) a*b=ab andb+*a=Dba
Clearly,a * b=b*a
-. * js commutative
a*(b*c) = a*(bc) = abc
(a*b)*c = (ab)*c = abc
Clearly, a*(b*c) = (a*b)*c
.. * is associative

(iii) Number of possible binary operations = n(®?)

=2*=16
6 7 6] |4 7 5
24. (i) |12 0 1|=]2 0 1| ApplyingR; > R;—R,
3 4 3 3 4 3
1 3 2
=12 0 1|=3[Applying R{ > R;—R3]
3 4 3
Ans:(a)3
1+a 1 1
(i) LHS= 1 1+b 1
1 1 1+c
Taking out a from R, , b from R,, and c from R;
11 1 1
a a a
1 1 1
= abc 5 E+1 b
O O
(o (o (o}
Applying, R;— R;+ R, +R3
T+2424+2 1424242 1424242
a b c a b c a b c
1 1 1
=abc 5 E+1 5
1 1 o1
(o (o (o}
1 1 1
1 1 1
=abc(1+2+2+2)6 5T %
a b c 1 1 1
- - -+1
C c c

Applying, C;,—> C,—C;and CG;—> G- C,
0 0
1 0

0 1

1
1
=abc(1+2+3+2)[b
1
c
{

=abc(1 +;+-+%). 1(1-0)—-0+0}




