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Intermediate Mathematics Model Paper-(A)

MATHEMATICS
Paper - 1 (A)

(English Version)

Time: 3Hours Max. Marks: 75

Section - A

I. Very Short Answer Questions. Answer all questions. Each
question carries" Two" marks.
10x2=20M
L IfA={x —1<x<1y, f(X) = %2,
g(x) = x3, then which of the following are surjections?
)f:A->A i)g:A—>A
i) Given A = {x; -1< x <1},
f:A—Aandf(x)=x
If x e[-1, 1] then
x2=1(x) € [0, 1] =f(A)
f(A) =A
- f:A— Aisnot asurjection.
ii)—-1<x<1
= (-1)%<x¥<(1)°
=-1<x3<1
g(A) =A

- gA > Alisasurjection.
1

2. Find Domain of f(x) = \/1_7
Sol. f(x) is defined when 1 —x2 >0

=x-1<0

> XxX+)x-1)<0

=xe (-1

(- () (xb) < 0= x€e(a b))

. Domain of f(x) is (-1, 1)

1 0 O

3. IfA=[2 3 4| anddetA =45,
5 -6 x

Sal.

then find x.
1 0 O

Sol.A=1]2 3 4|.detA=45
5 -6 x

3

= 1‘
-6

4|
X‘=45 =1(3x+24)=45

= 3X+24=45=3x=21=x=7

coso.  sino
—sino.  coso

4, IfA:[ ],thenshow

that AAT=ATA=1,

Sol. A

coso.  sino
| -sina. coso |’

AT coso. —sino
sino.  coso

AAT _|: coso. s’noc][cosoc —sinoc:|

—sino. cosa || sinot  coso

.,  —cososino+
cosfo+sinfo .
sinoLcoso

—-sinocosa+ .,
) sin® o +cos” o
cosoising,

Ly ce—w

ATA coso. —sino || cosa.  sino
“|sina  cosa ||-sina coso
) o, sino.coso
cos“o+Ssin“o .
—sino.coso
sina.coso s 2 2
. sin“o+cos” o
—sino.coso
{1 0
“lo 1] -
=1, @)
o AAT=ATA = I,

5. If the vectors —3i +4i+2k and ui +8]+6k are collinear vectors,
then find w and A.

Let a=-3i +4j+Ak
b=pi +8j +6k

Sal.

3,b are collinear vectors

=a=tb where ' isa scalar

= -3 +4j+xk

=t (ui +8]+6k)

comparing the cofficients of i, ],k terms on both sides, we get
—3=ty, 4=8t A= 6t

6. If OA=T+]+k AB=3i -2j +k
BC=i+2j-2kandCD =2i +] +3k then find the vector op .

Sol. Given

+j+k AB=3i —-2]+k

+2j-2k;CD=2i+j+3k

OA=T
BC=i
OD=0A +AB+BC+CD
. OD=71+2]+3k
7. 1fa=2i+2j-3kb=3i —j+2k, then find the angle between
2a+banda+2b
Sol. Let
I'=2a+b=2(27+2j-3k)
+(BT-J+2k)=71+3]-4k
m=a+2b
= (21 +2j -3k )+ 2(3T - j+ 2k)

=8i +k

0 isangle between T and m then T m|
_ (71 +3] -4k).(8i +k)
|71 +3] - 4k|BT +K|
B 564 B
V49+9+16./64+1  f74./65
. Angle between 2a +band a +2b

iscos™

(7]

8. If 3sinA +5cosA =5 then provethat 5sinA —3cosA =13

sol: Given that
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Sal:

10.
Sol.

Sol.

3sinA +5c0sA =5 @
and let 5sinA —3cosA =k (2) say

©%+(2?

= 34(sin’A +cos’ A) =25+K°

= k2 =34(1) ~25=9 =k = +3
~.5sinA —3cosA =13

Find the period of the following
tan(X+4x+9X+....+n’°x) _

tan(X+ 4x+9X +....+Nn°X)
=tan(l+4+9+...+n?)x

=tan(l® +2° +3F +.... +n%)x

_ tan(n(n +12;(2n +1))x

an N +D)(2n +1)] s

. The period of [ 6
T 6n
n(n+1)(2n+1) “h (n+1)(2n+1)
6
Sinh(X)= ¥4, find cosh(2x) and sinh(2x).
Given sinhx = %,
We know that cosh?x —sinh®x = 1
= cosh®x = 1 + sinh®
= cosh?x =1+ (¥2)?

— coshix =1+
16
16+9
= cosh? =
16

= cosh?x=222 |22, coshx="2
16 16 4

cosh(2x) = cosh?x + sinh?x
25 9 25+9 34

> —+t—== = —
16 16 16 16

17
. cosh(2x) = ry
sinh(2x) = 2sin(hx).cos(hx)
_35 15

—.— ~.sin(2x)=—
44 (%) 8

Section - B

. Short Answer Questions. Answer any 'Five' questions. Each

question carries'Four' marks.

. Show that

bc b+c
ca c+a_ l=(a-b)(b-c)(c-a)
ab a+b
bc b+c
LHS=|ca c+a
ab a+b

R,—/R,-R,
R,—R;-R,
bc b+c 1]
=|ca—bc c+a-b-c 0
ab-bc a+b-b-c 0
bc b+c 1
c(a-b) a-b 0
b(a-c) a-c 0

bc b+c 1
=(a-b)(a-c)jc 1 O
b 1 0
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By expanding third column, we get
= (a-b)(a-c)fi(e-b)}
=(a-b)(a-c)(c-b)
=(a-b)(b-c)(c-a)

=RHS

bc b+c
s|ca c+a 1l=(a-b)(b-c)c-a)
ab a+b

12. In the two dimensiona plane, prove by using vector methodb.tfig
equation of line whose intercepts on the axes are 'a’ and

X X
X X
a b
LetA=(a 0)andB = (0, b)
A=ai,B=Dbj

1

Sal.

The equation of the line throuth the A|B is

T =(1-t)ai +t(bj)

if T=xi +yj,

thenx=(1-tlaandy =tb
X

. — X: — =
"a+b 1-t+t=1

13. Let ABCDEF be a regular hexagon with centre '‘O' show that

D

A

Sol. AB+AC+AD +AE +AF
=(AB+AE) +AD +(AC +AF)
=(AE +ED) +AD +(AC +CD)
(~AB=ED, AF=CD)
=AD +AD +AD =3AD

~+'0" is the centre and OD =AO

3AD =6A0

3

1
— =4
14. Prove that Snl0°  coslo®

13

sin10° cos10°

_ c0s10° —/3sin10°
sin10° cosl10°

3

2[1 cos10° —7sin10° )

LHS=

2
sin10° cos10°
_ 2(sin30° cos10° —cos30° sin10°)
sin10° cosl10°
[ SinA cosB — cosA sinB
=sin (A-B)]
_ 2sin (30° —10°)
sin10° cos10°

sin20°
sin10° cos10°
[ Sin2A = 2 SinA cosA]
-2 2.sin10° cos10°
sin10° cos10°
=4=RHS
1 3

Sn10° cosl0®

15. Prove that sinx +v/3cosx=+/2
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Sol: sinx +v/3cosx=+/2

dividing with 2 on both sides
1.3 V2

= —SINX+—C0SX=——
2 2 2

LT T 1
:smgsm X+ cosgCOSX: —

V2

=CO0S| X—— [=COS—
6 4

General solution
x—E=2rmJ_rE,ne Z
6 4

x—2 = omm+ =
6 4

or x—-L=2mm-T

6 4
x=2m+ 24+ X
4 6

x=2m-Z4+2

4 6

=2nn+E=2mt—£
12 12

.. solution set of the given equation is

2nn+y,nez ] 2nn7£,neZ
12 12

2

p pg

16. If 005‘1(2) +oos1 o =g prove that ———cosowgz =sin‘o.

b ab

cos? (g}:A, cost (%) =B

— COSA = (B],cosB - (9]
a b

=A+B=a
= cos (A + B) = cosu.
= cos (A +B)

Sol.

‘- SinA = /1- cos’A
(-sinA = 1-cos®A )

=cosA cosB-SinAsinB

2 2
:cosoc:E.g— /1—p—2,/1—q—2
ab a b
2 2
=P coso = 1—'3—2 /1—q—2
a b

S PV os? - P cosa
= (@) ab

g

22
= pzqz +costor— 2P coscy
a'b ab

2 2
I i
a b ab

2
+q— ZﬂOosoc 1-cos’a

P
a b ab
17. 1f sinb =

Sol. sing =——
b+c

cos’0 = 1 —sin%
a? (b+c) -2

B (b+cy - (b+cY

18.

(b+c+a)(b+c a)
(b+cy
_ 232(5—&1):> 4s(s—-a)
(b+c)’ (b+cy
=4s(s—a)X b oA BC
bc " (b+c) 2 (b+cYf

Cos6 = ZCOSAE:)Z\/R.COSA
2 b+c  b+c 2

Section - C

Long Answer Questions. Answer any 'Five' questions. Each
question carries'Seven' marks.

5x7=35M
f:A — B and g: B — C are bijections, then prove that
(gof)™! = flog ™.

Proof:

19.
. Let S(n) be the statement that

f:A — B, g: B — Carebijections

= gof : A — Cisabijection

= (gof)™: C — Alisabijection.

f:A — Bishijection

= f1: B > Aisabijection

g: B — Cishijections

= gt:C— B ishijection

Also,gt: C — B, f1: B — A are bijections
= flog™: C — Aishijection

g: B — Cishbhijection

Let ce C then there exist be B such that g(b) = ¢

=b=g(0)

f: A — Bisbhijection also there existae A suchthat f(a) = b
= a=f(b)

Now, (gof)(a) = g(f(a))

=g(b)

=c

= a=(gof) () _(1)

Also (frog™)(c) = f(g ()

=f(b)

=a___ (2

From (1) and (2)

(gof)(c) = (fog™)(c)

-~ (gof)™ = f-log™?

Show that 3.52"*1 + 23+ Lis divisible by 17.

3.52m1 + 28l js divisible by 17.
Forn=1,
= 3_52(1)+1 + 23(1)+1
=353+24
= 375+ 16
=391 isdivisible by 17.
~S(1) istrue.
Assume that S(k) istrue
3,521 4 2%+1 = 17m where
me N
= 3.52k +1=17m-— 23k+l
We show that S(k+1) is true
= 3_52(k+1)+1 + 23(k+1)+1
= 3_52k+l.52 + 23k+1. 23
= (17m _ 23k+1)25 + 23K+l g
= 17m.25 — 23+1 05 4 Q3k+l g
=17m.25 - 17.2%+1
=17(25m — 2%+ 1) is divisible by 17
~.S(k+1) istrue.
~.By principle of Mathematical Induction S(n) is true for all
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ne N
a b cf
20. Showthath ¢ a
c a b
2bc-a® c? o3
= ¢ 2ac -1 4
b? a 2ab-¢&

a b c |-a -b —
=b ¢ ax|c a b
c ab [b ¢ a

—a’+bc+cb -ab+ba+d -ac+b +ca
=|-ba+c’+a -b’+ca+ac —bc+cb+&
—ca+ac+b’® —cb+a®+bc -C +ab+bal

2bc —a’ c o3
=l ¢ 2ac -1’ g |
b? a 2ab-¢
a b ¢
LHS b ¢ a=
c a b

a(bc-a’)-b(b* - ca)+c(ba-c*)
=abc-a’ - b’ +abc+abc -
=-a’-b’-c® +3abc
=—(a’+b’+c’—3ahc)

b cf

c :(a3+b3+c3—3abc)2_(2)
a b

o T o

From (1) and (2) we get

a b

b ¢ &a =

c a b

2bc-a’ c? b?
c? 2ac—b? a |=
b? a 2ab—c?

(a3 +b*+¢ —Sabc)2

21. Solve by Matrix inversion method:

5x—6y +4z=3
IX+4y—-3z2=4
2X+y+6z2=6
5 6 4 X
LetA=|7 4 -3|,X=|y
2 1 6 z
Writting in AX = D form
5 6 4
A=|7 4 -3
2 1 6

Sol:

4
A = =24+3=27
1 6

=—(42+6)=—48
2 6| (42+0)

7 -3
B,=-
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|6 4
27 11 6
5 4
2 6
5 -6
—‘ 1‘:—(5+12):—17

‘:—(—36—4):40

B. =

2

‘:3078:22

4
=18-16=2
b

4
3‘ = —(-15-28)=43

‘5 -6

=20+42=62
7 -3

A
, B
G G

2

A
B

H P>

27 40 2
Adj.A=|-48 22 43
-1 -17 62

DetA=A =419

_ 27 40 2
at=AAA_ L) g 2 s
DetA 419
-1 -17 62
27 40 2715
X=AD=_1lag 22 43|19

-1 -17 62|46

[ 405+ 760+92
=-——|-720+418+1978

| 15323+ 2852

(12577 [3

=—11676 |=| 4

| 2514 |6

- Solutionisx=3,y=4,2z=6

22. A line makes angles 8, 6,, 8, and 6, with the diagonals of a cube.

+c0s%0, + cos?0, = 4

Show that cos?6, + cos?6), 3

Sol: Without loss of generality we may assume that the cube is a unit

cube et OA=T,0C=7,06=k

be coterminus edges of the cube.

G D
F E
3
[ 3 c ¥
R B
X i Diagonals are
OE=T7+]+k
BG=-i-]+k
AD=-i+]+Kk
CF=T-J+k

Let =17 +mj+nk aunit vector js parallel to line which makes 6,
0,, 8, 6, angles with four diagonals of a cube, then

T.0E
0001 = 0|

(T +mj+nk).(i +j+k) _1+m+n
[T +mj+nk]i+]+k]| 143
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23.

Sol.

24.

Sal.
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T.B - -m+n
€00, =|7|BG| 13
© TAD —l+m+n
©OFs T TIADl VB

Now, cos?, + cos?0, + cos0, + cos?0,

1 24 (= 2
= 5((|+m+n) tlelmen +(=1+m+n)2+(-m+n)?

1
:5.4(I2+m2+n2)

4 4
EEAES

In atriangle ABC prove that
A B c
COSE + COS—+ COS—

n—-A n-B n-C

=4c0s cos cos: 7

e o
P AT
AT
COS( n:1 C)
o=
{5

eof )57
Aol 2 )
) pfrien

A-B+rn-C A-B-n+C
+Cos 2 + CO "

T C A B
= COS— + COS—+ COS—+ COS—
2 2 2 2
= COSA + COSE+ COSE =LHS
2 2 2
.. Hence Proved.

Show that

o5 ycog Broog Coop
2 2 2 2R

A B C

. c0s” =+ cos’ — + oS —

LHS: > > >
:ooszé+1—sin2E+co§ ¢
2 2 2

—1+co8 2 s Broog &
2 2 2

[ (A+B] (A—Bﬂ ,C
=1+] cos| cos| +C0s” —
2 2 2
(2% k{2
=1+ cos| —— |cos| +
2 2

1-26in? &
2

. C (A—
:2+smzcos

. C A-B . C
=2+sin—| cos —-sin—
2 2 2

. C A-B A+B
=2+sin—| cos — COS|
{20

= 2+sin9 2sin ésin B
2 2 2

=2+25inésin Esing
2 2 2
=2 1+sinésinEsinE
2 2 2
4R sin ésin Esing
=21+—2 2 2
4R
=2[1+L]
4R
r
=2+—=RHS
2R
LHS=RHS
. Hence proved.
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