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MATHEMATICS PAPER -1A
TIME: 3hrs. Max. Marks.75
Note: Thisquestion paper consists of three sections A, B and C.
SECTION A

Very Short Answer Type Questions. 10X 2=20

2x% —5x+ 7

1. Find the domain of the functioi{x) = :
(xX=D(x-2)(x-3)

N

If f(x +y) = f(xy) 0x, y O R then prove that f is a constant function.

w

ABCDE is a pentagon. If the sum of the vecto®, AE, BC, DE, ED and AC is
AAC, then find the value of.

4. If the position vectors of the points=A, B, Cear2i+ |-k, -4i +2j+2k and
61 —3]j —13k respectively andhB =XAC then find the value of.

5. Find the area of the triangle havi@g+4j and-5i +7] as two of its sides.
6. Find the value0fin 330 .cos12D+ cos210 .sin3t

7. Find thewalue oéog 52%°— sif 2;%°

3tanhx+ tanfx

8.“Prove thatanh 3 = >
1+ 3tanh°x

9. Ifl= [cl) ﬂ and E :{8 (ﬂ show that (al + bB)E &l + 3&bE.
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10. IfA= {_21 ﬂ and & = 0, then find the value of k.

SECTION B

Short answer type questions.

Answer any five of the following. 5 X 4 =20

11. Ife-o= E, show tha coso  cod sif cosp e =0
2 cosDsird  si o cog Sip sfrp

12. If a, b, ¢ are non-coplanar vectors, then fi@sthe collinearity of the following
points whose position vectors are given.

13.  Find a unit vector perpendicular to,the plaatednined by the points P(1, -1, 2),
Q(2, 0,-1) and R(O, 2, 1).

14. Prove thaE1+ cosﬂj( oy cos?ﬂ—-[j (1+ cos7—nj( s cosg—nj -1 .
10 10 10 10 16

15.  If xis acute andin(x + 10’) = coi 2 - 6%) then find x

16. If sinx+siny+ sin*z=r then prove that
x* + y4 + z4+4x2y222 — 2{x2y2+ y222+ szz}

17. “In a triangle ABC if1 st -3

= then show that = 6@
a+c b+c a+b+c
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SECTION C

Long answer type questions.
Answer any five of the following. 5 X 7 =35

18.  Show that 49+ 16n — 1 is divisible by 64 for all positive ig&rs n.

19. IfA=(1,-2,-1),B=(4,0,-3),
C=(1,2,-1) and D = (2, -4, -5) find the shdrtistance between AB and CD.

20. If A, B, C are the angles of a trianglerttprove that
C0S2A+c0s2B+c0s2C = -4cosAcosBcosC-1
21. In any triangle with usual notation, {f+r, + r; = r, then show thaflC = 90.

22.  Solve the equations 2x —y + 8z =13, 3x +4yz = 18, 5x — 2y + 7z = 20 by
Matrix inversion method

a+ b+ 2c a b
23. Showthat ¢ b+ c+2a b |[=2a b &
c a ct at 2

24. Iff: A_ B is abijection then show that—fof = |5 and fof1 = Ig.
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Modal Paper — 1 Solution

2x% —5x+ 7
(x-1)(x-2)(x-3)

1. Find the domain of the function f(x) =

Sol. f(x)=_ 2X T5x+7
(X-D(x-2)(x-3)
(X=-D(x-2)(x—-3)% 0
= Xx-1#£0,x—2# 0,x— 3 (
=Xz X% 2,X%# 3
=x0R-{,2,3}
0 Domain of f is R- {1,2,3}
2. Iff(x +y) =f(xy) Ox, y O R then prove that f is a constant function.
Sol. f(x +y) = f(xy)

Let f(0) = k
then f(x) = f(x + 0) = f{(XD)=f(0) = k
=>f(x+y) =k

Ofis a constant function.

3. ABCDE is a pentagon. If the sum of the vectoB AE, BC, DE, ED and AC i3AC,
then find the value of.

Sol. Given that,

— (AB +BC) + (AE + ED)+(DC+ AC)=AAC
— AC +AD +DC +AC = AAC
— AC+AC+AC =AAC
— 3AC=)\AC
OA=3

4. If the position vectors of the points A, B, Cear2i+j-k, —4i +2j+2k and
61 —3]j —13k respectively andAB = AAC then find the value of.

Sol. Let O be the origin an@A =-2i + j -k, OB=-4i+ 2]+ 2k, OC=6i-3j-13k

Given AB =AAC
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OB-GA=A[ GC- OA|
—4i+2)+2k+2i— j+k=
A[ 61 -3]~13k+ 2i~j+K]
~2i +]+3k =A[87 -] -12K]
Comparingi coefficient on both sides
—2=A8=A :—g:ﬂ\ _d
8 4

5. Find the area of the triangle havigigr4] and-5i +7]j as two-of its sides.
Sol.

B C
Given AB=3i +4], BC-5i+7]
We know that,
AB+BC+CA=0
CA=-AB-BC=-3i-4j+5i-7]
CA=2i-11j

O Area ofAABC = %|E><A_C|

i ] k
:% 3 4 :E[T((— 33- 8)|
2 -11
—41k| 41
2 2
6. Find the value o&in 330 .cos120+ cos210 .sin3

Solution:
sin330 = sir( 36H- 3@ =- sina"o:—1
2

coleG:—1 cole‘bz—ﬁ - sin 36& :{in 360 @@—ﬁ
2 2 2
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sin330 cos120+ cos2i0 .sinéﬂ@—%X—%+£—§J£—£j}:1

7. Find the value otog 52%°— sif 22%°

Sol. co? 52L° - sif 22°
2 2

[-cos® A-sirf B= cos(A+ B)cos(A B)

=cos( 52l°+ 2£°j co% 5&"— 2—%")

2 2 2 2

=cos75 cos30

_V3

S 2

V3(/3-1)_3-3

22 ) 42

8. Prove thatanh3x = 3tanhx + taznﬁx
1+ 3tanh“x

(cos78)

2

Sol.

tanhX = tanh(2+Xx ¥ tanhx+ tarh X

1+ tanhx tarh

2 tanhx
tanhx+ ————
_ 1+ tantf x

1+ tanhXZtainhX
1+ tantf x

_ tanhx(1+ tanfi x)+ 2 tahx
" 1+ tant x+ tarhx .2tahx

_ tani?x+ 3tarhx ._ tanhx+ 3tamx
1+ tanlf x +.2tam?*x + 3tah’x

9.IfI = RN andE=0 1,showthat
01 00

(al+ bE} = &I + 3&bE.

10 0 1 a b
Sol. al + bE =a +b =
0 1 00 0 a

(a|+bE)2=[(6)l ﬂ{g j{j jzaj?
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(al + bEf = a’ 2ab[a j: 4 3
0 a |0 a 0o &
_|a° o |0 3db
0o & |0 0
(1 0], .0 0 1
0 1 0 0
=a’l+3a’bE

2 4
10. IfA={ ) k} and £ = 0, then find the value of k.
, 2 42 4 [0 0
Sol. A°=0> =
-1 k||-1 k 00
4-4 8+ 4k [0 0
2-k -4+K2| |0 0
=8+4k=0=4k=-8=>k=-2

SECTION B

co0  cod Sil@:“: cap cas

11. If6—¢= T—T, show tha
2 cosdsird « sii® || cop sip

Sol. Givene—(ngje:lztﬂp

cosf = 00{1—;+ (pj =— Sip

. (T
sin@ = sm(i +(pj =.Co%

. cog 0o .co® sid
cosOsi®  sifo

—singpcogp co$@
. co®  cod sid
cosO sirB SiRB

_{ sinfQ - sing cosp

co®  co% Simp
cospsinp  SifQ
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| sinf@  -singcogp
—singcogp co$@

cof @  Cosp Simp
Loscpsirtp Sif @ }

_{sinz(pcos’cp— sif@ coép sty cqe-  Sip aps}

-sinpcod @+ sinp coyp - sip cdo+ <p cus

0 0
= =0
00
12. If a, b, c are non-coplanar vectors, then fiasthe collinearity of the following points
whose position vectors are given.

i) Show thata- 2b+ 3¢c,Za+r 3b 2, -7b+ 10¢ are collinear.
Sol. LetOA =a- 2b+ 3¢, OB= Za 3b 2

OC=-7b+ 10t

AB =OB-0A =@+ 5b- 7¢C

AC =0C- OA=-a- 5b+ 7c¢

AC =-a-5b+ 7c=-T[a+ 5b- 7c

AC =-AB

AC =\AB whereA = 1

O Given vectors are collinear.

13. Find a unit vector perpendicular to the plaetednined by the points P(1, —
1, 2), Q(2, 0, -1) and R(O, 2, 1).
Sol. Let O be the origin and

OP=j—j+2k,00= 2i- k,OR= 2 k
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PQ= 0Q- OP= i~ 2k
PR=OR- OP=- i+ 3| k
i j k
PQxPR=[ 1 O -
_1 3 —
=i(0+6)- j(-1-2)+ k(3- 0)
PQx PR= 6i+ 3+ 3k
IPOxPR+ ¥ 4 £ £ 3 6
[0 The unit vector perpendicular to the plane pastingugh
P, Q and R ig-+ P PR
| PQx PR
213(2_i+_j+E) :i2T+T+E

3J6 J6

14. Prove that 1+ cosE H cos—
10 10

Sol. L.H.S. =
(1+ cosﬂj[lk cog’l[j( o CGQ;[][ 4 ce?&n]
10 10 10 10

~(1ecosl|( 3 o] + odst}f a ofu- 1)
=(1cosgt | 3 codf [ ool 4 odf)
:(1—co§%j( . co%i—gj

.o T 531 | T 2r 3
=sin? —sinf == =| sin— | | sin—
10 10

10 10
=sin? 18 sirf 54
[¥B-1][V5+1]"_ ¢5-4, (5 5
1 4 4 | 16 16

_[(B-)Ws+)F _(5-1¥ . 4 _ 16 _ 1
B 16x16 T 1¢ 16 1& 16 16 16 1

15.  If x is acute andin(x + 1(5’) = cos{ - 6%) then find x
Sol. Givensin(x+ 1(5’) = coi ] - 6%)
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= sin(x+10)= sir{ 90+ %- 6§
:sin(22J + 3()
Ox+10=nm+(-1)"(22 + ¥)
If nis even, then
X+10= nn+( 22 + 3()

X = Mwhich iS not acut

If nis odd, then
x+10=(x+J7—( 22+ 3) n= R+
=x=(x+)7 8

If K=0, then x=37.

16.  If sin™ x+sin*y+ sin'z= 7 then prove that
x4+y4+z4+4x2y222= 2{x2y2+y222+22x2}
Letsin®x=a sin‘y=4 sin‘z=y
sing=x sinf=y siny=z
a+pB+y=m= coda+p)= co¢m—y)
V1-x*\1-y? —=xy = —\/1-2°
V1-x%\1-y? = xy -+ 1-Z?

(1-x)*(1-y)" = Y2+ 1= 22— 2y - 72
1-x - y?+ xy2=xy?+1-z°- Xy 1- 7
Squaring on both sides we have
7° — X2 —y? = -2xy\/1- Z°
2 Ext+yt-2xz2+ 2xy 2= 2y 2 2= ax Y - 2)°
Xy + 2t Ay 2P = XY+ 2y 2 X T
B} Z2xy y?

X 3 X .
cos' =+ cosl% = a'then prove that——E cosa+¥ = sifa
a az

Letcos'X=6 and cos‘li:(p
a b
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X2y2 B X2 y2
o +co§a—[1—?]( 1—F
2,2
xzyz 2—Xycoscr
a’b® ab
2\,2 2 2 2,2
Cteosa=r Ll )
ab a“~ b° a‘y
2,2
xzyz —2—Xycosa
a’b® ab
2 2
X—Z—Z—Xycosa+y—2= - codqa
a~ ab b
2 2
o= - 2Xycoso/+y =1- sifa
a~ ab b’
17. In.a triangle ABC 41, + bi =
a+c c
Solution : -
Given \ + 1 3
a+c b+c a+b+c
a+b+c+a+b+c_
a+c b+c
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COS@ZE CO$0:X =
a b

Givend+gp=a

cogf+¢)= cosr= cof cap- st it

2
X —XZ ,fl—y——cosa
ab a
——cosa 1/1 — 1/1—;’2

Squaring on both sides we have

3 show thatc = 60°

(a+c)+b+a+(b+c)

_A+c,

a+b+c

b€

a+c b+c
b a b? +bc+a®+ac
+ =l= > =
a+c b+c ab+ac+bc+c
a’+b*-

+ +
,a{c atc b+c b#T

c’=zab= 2ab coL = ab{-.- a’+b?-c?=2abc cosC}
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SECTION C

18. Show that 49+ 16n — 1 is divisible by 64 for all positive igers n.
Sol. Let S(n) be the statement.
49"+ 16n — 1 is divisible by 64.
Since 49 + 16.1 — 1 = 64 is divisible by 64.
OS(n) istrueforn=1
Assume that the statement S(n) is true for n = k
i.e. 49+ 16n — 1 is divisible by 64
Then 4§+ 16k—1=64 M ..()
(- Mis an integer)
We show that the statement S(n) is true for n =1k +

i.e. we show that 49" + 16(k+1) — 1 is divisible by 64.
From (1), we have
A9 +16k-1=64 M
49 =64 M—16k + 1
49x 49 = (64 M — 16k + 1¥ 49
497 + 16(k + 1) — 1 = (64M = 16k +1)49 + 16(k + 1) —
= 64x 49 M — 49x 16k + 49 +16k + 16 — 1
= 64x 49 M — 48x 16k + 64
= 64x 49 M — 64x 12K +64
=64(49 M — 12k + 1)
=64 N [~ Nis an integer]
OS(n) is trueforn=k+ 1
[0 By the principle of mathematical induction, S(g}rue for all nIN.
19. |If A = (1, -2, -1), B = 4, 0, -3),
C=(1;2,-1) and D = (2, —4, -5) find the shdrtkstance between AB and CD.
Sol. . Let O be the origin
Let OA=7-2]-k,0B=4i-3k
OC=7i+2]-k,0D= 2i- 4j-5k
The vector equation of a line passing through As B
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T=(@1-tja+tbh,O R
a+t(b a)
i-2j-k+t(4i -3k—i +2] +k)
-2j -k +t(3i +2] —-2k)
—a+tb
wherea= i- 2 k,b= 3 2| 2k
The vector equation of a line passing through @& D
T=(-s)c+sd, & R
T=C+s(d-¢)
=1 +2i -~k +s[2i —4]-5k-i-2]+K]
=i +2j-k+s[i -6 -4k]

=c+sd
wherec= i+ 2} k,d= i- 6 4k
i j k
bxd=3 2 -
1 -6 -
=i[-8-12]- j[-12+2]+k[-18- 2]
= —20_i+10_j— 20k= 10F 2i+ j—.2K]

| bx
é—T::_l—Zj k- I—2j+k——4j

[a-<T bd]_ (a-cld(x d)
|bxd| — _jb<d]
—4j00[-2i + J=2K] _10[4] _40_ 4
30 30 30 =
[0 The:shortest distance between the lines = 4/3.
20. . If A, B, C are the angles of a triandflert prove that
C0S2A+c0s2B+c0s2C = -4cosAcosBcosC-1

SOL cos2A+cos2B+cos2C =

www.sakshieducation.com



www.sakshieducation.com

OSZA; 2B COSZA_ B
=2coq A+B) co§A-B)+ 2cGL- 1
=2coqm-c) co§A-B)+ 2cGC- 1
=-2c0C co§A-B)+ 2cGL- 1
=2cosC(- co§A-B)+ co€)- 1
=2c0C (- co§A-B)+ colsr-(A+B)))-1
=2cosC(- co§A-B)- cokA+B))- 1
=2c0osC(- 2co coB)- 1

=-4cosA co83 co€- 1
21. In any triangle with usual notation , 1f# r, + r; = r, then show thdilC = 90.

¥l g ()

=2cC + cos@

Sol.p+r,=r-r;=
r1+r:4RsinA oS co§
2 2 2
+4Rcosé sirE cog
2 2 2
C| . A B A B
=4Rcos—| sin— cos-+ COS SH
2 2 2 2 2

=4R cosg{ sin'%}

=4R cos9 Dcosc—:
2 2

=4R co§E
2
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r—r, =4Rsin% sin% sinc—;—

4R cosé cosjl'.i Silg:—
2 2 2

I
IS
Py
@

. A . B A B
Sin— SiR-— CO0S- COS
2 2 2 2

~of 252

5 &

Py Py

2 (2 .
nTo o NTOo

: C}
- sin-
2

=-4R sian
2

4R si & c
ke =tar’ =
2

L+l 4R co§9
2

0 tanzg =tan48  From(l

%: 45° [0O0OC=90

solve the equations 2x —y + 8z =13
3x+4y+5z2=18

5x — 2y + 7z = 20 by Matrix-inversion method

Sol. Matrix inversion method :
2 -1 8 X 13
LetA=|3 4 5|, X=}y|andD=|18
5 207 z 20

4
Alz‘ A j:ZS+10: 38
j:—(Zl— 25)= 4

3 4
Ci=|, _=-6-20=-26
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-1
A, :—‘_2 E;‘:—(—7 +16)=-9

2

BZ:‘S 3‘:(14—40):—26
2 —

CZ:—‘ j=—(—4+5)=—1
5 —_
-1

Agz‘ j:—5—32:—37
4
2

|33=—‘3 j=—(10— 24)= 14

2 —
cgz‘ ]‘:8+3: 11

A, A, Ayl [38 -9 -37
AdiA=|B, B, B,|=| 4 26 14
C, C G| |-26 1 11
DetA=a A +b B+ ¢C
= 2[B8+ (- 1)4+ 8¢ 26
=76~ 4- 208= - 136

. 38 -9 =37
at=AAA__ 11 o5 a4

DetA 136
26 1 w11

38. <9 _-37|[ 13
X:A'lD:—% 4. -26 14| 18
26 1 11} 2

494 -162 - 74
=—i 52 " -468 + 28
136_—338 -18 +22
-408] |3
\ 3 -136|=| 1
136 -136 1
Solution is x = 3,y=1,z=1.
a+ b+ 2c a b
23. Showthat ¢ b+ c+ 2a b [=2a b &
C a ctat+ 2

Sol.LH.S.G-C1+ (G + &)
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2(a+ b+ ) a b
=(2(a+ bt c) bt c+t 2a b
2(a+ b+ ¢) a ¢ a 2
1 a b
=2(a+b+tc)l b+t & 2a b
1 a ct at 2
(R2~R2—R;, Rs—~R3—Ry)
1 a b
=2(atbtc)0 a B c 0
0 0 at+ bt

=2(a+ b+ c)(a+ b+ &
=2(a+ b+ cf = RHS
24.1ff: A - B is a bijection then show that flof = 1, and fof*= I.

Proof :
Since f : A- B is bijection we have its inverse-If: B’ A is also a bijection.
f:A-Band f1:B - A then flof:As A
f-lof and |, have same domain A.
Let aLJA, since f1: B - A is onto, there existslbB such thatfi(b) = a=f(a) = b.
(flof)(a) = Fi(f(a)) = Fi(b) = a = \(a)
U fof = I,.
f. B~ Aandf: A~ B=fofl.B - B.
fof-and |, have same domain B.
Let bLIB, since f :.A—B/is onto, there existd 8 such that f(a) = bf(b) = a.
(fof1)(b) = f(f(0)) =f(a) = b = k(b).
L fof-1=1g
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