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Time : 3 Hours MATHS-1A Max Marks: 75
SECTION-A
I.  Answer ALL the following VSAQ 10 x2=20
1. Find the domain of f(x)= W
2. IfA={1,2,3,4} and f:A—R is a function defined by f(x) = then find the range of .
2 4
3. If A= {_1 k] and A2=0, then find the value of k.
4. Ifa- [1 2] B - [3 8] and 2X+A=B then find X.
3 4 7 2
5.  OABC is a parallelogram. If OA =3 OC =t find the vector equation of the side BC.
6. Find a vector in the direction of vector a=1i — ZT that has magnitude 7 units.
7. If 4T+ 2—§T +pk is parallel to the vector i +2j +3k, find p.
cosP+sinP _ o ) ] ) o
8. cosP_sSnP cot 36 9. Find a sine function whose period is 2/3.
10. For any xeR, prove that cosh#x—sinh%4x = cosh(2x)
SECTION-B
II. Answer any FIVE of the following SAQs: 5x4=20
133
11. Find the adjoint and the inverse of the matrix A={1 4 3
13 4
12. S.T A(2i —j+k), B(i —3]—5k), C(3i —4j—4k) are the vertices of a right angled triangle.
13. Let € and €, be unit vectors making angle 6. If % |§ —& [=sin(A0) then find A.
4T 4 3n 4 St 4 77'[ 3
—+ =4 =+ =
14. Show that cos 8 cos 3 cos 8 cos’— 32
15. Solve 1+sin26=3sinfcosd 16. Prove that cos(ZTan'll):sin(ZTan'lﬁ)
~2Joc . (A 7 4
17. If a=(b—c)secH, then prove that tanb= boc
SECTION-C
III. Answer any FIVE of the following LAQs: 5x 7=35
18. If f:A—B, g:B—C are two bijective functions then prove that (gof)_1=f _log_1
2
19. Using PM.I, prove that 12 + (1% + 2%) +...n terms_w VneN
20. Solve x+y+z=9, 2x+5y+7z=52, 2x+y-z=0 by using Cramer's rule.
a+b+2c a b
21. Show that c b+c+2a b |=2@+b+c)°
c a c+a+2
22. Ifa=2i+3j+4kb=7+]-kC=1-]+k,compute ax(bxC) and verify that it is perpendicular to @
23. If A,B,C are angles in a triangle, then prove that c0s2A +cos2B—cos2C=1- 2 sinA sinB cosC.
65 21
24. Ina AABC if a=13, b=14, c=15 then show that R ZE, r=4,n 27, r,=12,r3=14
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SECTION-A

1
Find the domain of f(x) =W

Sol: x|-x>0 = [x>x......(1) Itisvalid only when x<0
-.Domain = (—e<,0) [For verification of (1), take x=2.5; 2; 0; —2.5]
X% —x+1
2. If A={1,2,3,4} and f:A—>R is a function defined by f(X) = 11 then find the range of f.
x? -x+1
Sol: GivenA={1,23,4} and f(X)=——
X+1
2-141 1 22241 3?-3+1 7
NOW,f(1)= :—,f(2):—=1’f(3)=—:—’
1+1 2 2+1 3+1 4
2 —
f(4) _A-4+1 13
4+1 5
. 1,713
- Range of f isf(A)=9=,1,—,—
e w-{2al 2
2 4 > [0 O
3. If A= and A“ = then find the value of k
-1 k 00
: [ 2 4]
Sol: Given A =

-1 k

.'.A2=A><A:[2 4}[2 4]:[2(2)+4(—1) 2(4)+4(k)]
-1 kj[-1 k| [FAD+k(-D) -LD+k(K)

4-4  8+4K 0 8+4k

|l2—k —4+K?| |—2-k —4+K?
0 8+ 4k B 00 2 00
= 2|~ [ A"= I
—2-k -4+k 00 ' 00

—=8+4k=0= Ak=—F8 = k=-2
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1 2 3 8
4. If A= ,B= and 2X+A=B then find X.
3 4 7 2
_ 1 2 3 8
Sol:  Given A= ,B=
3 4 7 2
ot A—B o ax -] B-[Y 2][3-1 8-2 _[2 6]_2[1 3]
+ = = _ = —_ = = =
- 7 2| 7|3 4|7|7-3 2-4| [4 2] 2 1
1 3 1 3
S 2X = = X =
5. OABC is a parallelogram. If OA =3, OC =< find the vector equation of the side BC.
Sol:  Giventhat OA =3 OC=C¢.
From Parallelogram OABC, we have CB=0A =a.
.. Vector equation of the side gC passing through the point
C(C) and parallel to the vector OA =@ is T=C+ta,te R
6. Find a vector in the direction of vector a=i -2j that has magnitude 7 units.
Sol:  Given @a=1-2j,then |af 1% +(-2)° =/5
-~ Unit vector i = -2
lal 5
". Vector of magnitude 7 =7 ﬂ
o g NG
- 2p= -
7. If 4i +?p j+pK is parallel to the vector 7+ 2]+ 3k, find p.
Sol:  Leta=4i +?p j+pPK, b=1+2j+3k = 4b=4i +8]+12k a is parallel to 4p

Hence, equating the coefficients of  , then p=12

N\
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Sol:

€0S9°+sn9°
€0S9°—-sn9°

Prove that =cot36°

c0os9°+sin9°
c0s9° —-sinQe

LHS=

sin9°
cos9° 1+tan9°

cos9°

_ Cos9°
cos9°

cos9° cos9°

tan 45°+tan 9°

= tan(90°~36°)= cot36°=R.H.S

q 0 e —
SN 1-tan9® T o a5otan o0

= tan(45°+9°) = tan54°

Sol:

Find a sine function whose period is2/3
Let sinkx be the required sine function.

. . 2n
Period of sinkx= ?

2

2n
.. Period * 3 = Zk=pgn=k=3n

.. sin(3m)x is the required sine function.

10.

Sol:

Prove that cosh#x—sinh#x=cosh2x

L.H.S = cosh?x—sinh%x = (coshzxfsinhzx) (cosh2x+sinh2x)

=(1) (cosh2x)=cosh2x=R.H.S
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SECTION-B
13 3
11. Find the adjoint and the inverse of the matrix A=|1 4 3
1 3 3 1 3 4
Sol: Given A=[1 4 3|=detA=1(16-9)-3(4-3)+3(3-4)=7-3-3=120

1 3 4
.. Alisnon-singular

[ |4 13 L 47
3 1 1 7 -1 -1
3 1 1 3 0 1
3 1 1

|4 1 14 |

7 -3 -3

~AdA=|-1 1 o
10 1

2 7 -3 -3 7 -3 -3
(Adj A) ~ -1 1 0|=|-1 1 O
-1 0 1 -1 0 1

1
det A

SAT =

12. Show that the points A(2i - j +k), B(i -3j-5k), C(3i -4j -4k) are the vertices of
aright angled triangle.

Sol:  Wetake OA = (2i — ] +K), OB=(i —3j —5k), OC= (31 —4j — 4k) ,where 'O' is the origin.
AB=0B-O0A = (T -3] -5K) - (21 -  +K) = -1 - 2] - 6k o
S|ABE (D2 +(-2)2 +(-6)% =1+ 4+ 36 =41
BC=0C-OB=(3i 4] -4k)— (i —=3] -5k)=2i — j +k
SIBCEY 22 + (<12 +1% =Ja+1+1=/6
CA=0A-0OC=(2i — j+k)—(3i —4] —4k)=—1 +3] +5k
S|CA (12 +32+52 = 1191 25=4/35

Here, |AB [?=41;|BC]? +|CA [?=6+35=41=|AB[*=|BC|> +|CA [

B C

~.A, B, Care the vertices of a right angled triangle
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1. _ .
13. Let § and &, be unit vectors including angle 0. If §|G_L— ez|:5|nk9 then find A.
1_ _ . _ .
Sol:  Given §, &, are unit vectors and (§,6,)=6  Also, E|el—ez|:sn7»9=>|q—ez|:25|n?»6
_ 2 . 2 =12 e = :
= |8 -8 =(2sinA0)* = (8" +[6,|" - 28.8,) =4sn*(16)
= (1+1-2|g)[8,| cose) = 4sin® 10
= (2—2(1)(1) cosB) = 4sin> A0 = 2(1— cosh) = 4sin’ A0
20 . 5 1
=2 an = AN’ A0 = sin? 5=sn A0 .‘.lzz
14 Show that cos 47 o5t 3T 4 cost T 4 cost 1B =3
: W 8 8 8 8 2
S 005 = cos| 222" |= cos{ E—Z |=gin®
ol: 8 8 2 8
5n 4+ T T T
COS— =C0S = —4+— |=—9n—
8 8 2 8 8
Ve 8r—m T
COS— = COS| = COS| —— |=—C0S—
e N R
4T 431 451 4E

=C0S —+C0S —+COS — + COS
L.H.S 3 s 8 3

4T . T p . T ¥ T ¥ 4T . 4T . 4T 4T
=C0S ' —+|9N—| +|—-9N— | +| —-cos— | =COS"—+9N —+SN —+COS" —
8 ( 8) ( 8] ( 8) 8 8 8 8

= 2|:sm4—+cos4 n}
8 8

2
_ . 2T T . 2T T
=2 (Sn §+0032§) —2sn gcoszg}, [,., a.2+b2=(a+ b)2_2ab]

2
]=2—4sin2£c032£:2—[29n£cos£] =2- [smg]
8 8 8 8 8

2 2
=2—[sjn5] _o[ L) —2-1-3_rus
4 2 22
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15. Solve 1 + sin26 = 3sinOcos0O

Sol: Given equation is 1+sin20=3sin6cosd

o . . 1 sin’0  3sinfcosé
Dividing the given equation by cos20, we get st ——> = >
cos“ 0 cos° 0 cos” 6

= sec? 0+ tan? 0 = 3tan®

= (1+tan?0) + tan” 0 = 3tan ® [-. sec20-tan20=1]

= 2tan®6—3tan6+1=0 = 2tan® 6 — 2tan — tanB +1=0
= 2tand(tanf-1) — (tan6-1) =0 = (2tan6 -1)(tan6-1) =0
=tan6=1 (or) tan6=1/2

Now, tan6=1 = tan /4.

Here P.V is o=m/4

.. General solution is 9:m+g, neZ

Also, tanf=1/2=0 = Tan"1(1/2)

- P.Vis o= Tan"1(1/2)

S.GSis =nwt+ Tan_l(ll 2) neZ

16. Prove that cus[ZTan‘li'):g'n(ZTan—lj)

Sol: We take Tan_léza:tana:%and Tan_ngB :>tan[3=§,then
4

1

2 =

L.H.S= ZTa']_l} :cosZa:Hﬂ_ 49_48_24
o 7 20 .. 1 50

I+tan"o 4, 50 25

49

1

3

2.°
R.H.S=sin 2Tan 13 |=sin2p =La”£‘ __4 38,16 24
4 l+tan*p 4,9 2 25 25

16

- from (1) and (2), cos( 2Tan‘1%): gn( gTan—lg)
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17. If a = (b — ¢) seco, then prove that tan9 = 2\/& sin Aj
b-c 2
a 2 a2
Sol: Givena=(b—c¢)secd =SeCO=—— — 5“0 = 5
b-c (b—C)

. tan20 =sec20 —1 [ sec?0—tan 0 = 1

a® 1 a’—(b—0)® a?—(b?+c?—-2bo)

Tb-0?  (b-o? (b—0)?

_ 2bc—(b* +c? —a®) _2bc—(2bccosA) il PR
- (b-9? (- | 2

.2 A .2 A
_ 2bc(l-cosA)  2be| 2sinT 4bc.sm2E

(b-0? = b-02 (b0

s.tanf=

b-c 2

=
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SECTION-C

18. If f: A—>B, g: B—>C are two bijective functions then prove that (gof)_1= f _log_1

A: Part-1: Giventhat f: A— B, g:B — C are two bijective functions, then

(i) gof : A — C is bijection = (gof)_1 : C — Ais also a bijection
(i) 1. B 5 A, g_l: C — B are both bijections = (f~ 1og_l): C—Ais also a bijection.
So, (gof)‘1 and f~ 1og_l, both have same domain ‘C’

Part—2: Given f:A—B is bijection, then f(a)=b=a=f" 1(b) ........ (1), [ Here ac A, be B]

g:B—C is bijection, then g(b)=c:>b=g‘1(c) ........ (2), [ Here beB, ceC]
gof:A—C is bijection, then gof(a)=c = a= (gof)_l(c) ......... 3)
Now, (flog™1) (0)=f g L(c)|=f ~L(b)=a ......... (4), [From (1) & (2)]
~(goD 1) = (Flog™)(c), Vee C,  [from (3) & (4)]

Hence, we proved that (gof)_1=f _log_1
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Sol:

% BABY BULLET- .
. Q /112 AP-IPE 2024 SOLVED PAPER

Using the principle of finite Mathematical Induction prove that
n(n+1)%(n+2)

12+(12+2%)+ (12 +22+3%) + ..nterms= >

,VhneN

To find nth term:

2_h(n+H(2n+1)
6

N n(n+)(2n+1) n(n+1)2(n+2)
6 - 12

Clearly, nth term is Ty = 1?+2°2+3+....+n

Let S(n): 1° +(12 + 22)+ .....

Step 1:L.H.S of S(1) = 12=1

Y1+1)*(142) _42%)3_L4)3_12 _,

RH.S of (1) = P 2 12 12

-.LHS=RH.S.
So, S(1) is true

Step 2: Assume that S(k) is true fork € N

N k(k+D(2k +1) _ k(k+1)2(k+2)
6 12

Step 3: We show that S(k+1) is true

(k+D(k+2)(2(k+D+1)  (k+D(k+2)(2k +3)

- 6 - 6

On adding (k-+1)th term to both sides of (1), we have

S(K): 12 + (12 +2%) + ...

(k+1)th term

L k(k+ D@k +D) ] , (k+D(k+2)(2k+3)

= 12+ 12+22 + o
L.H.S [ ( ) 5 5

_k(k+D)%(k+2) , (k+D(k+2)(2k+3)
B 12 6

CK(k+D)2(k+2)+ 2(k + 1)(k + 2).(2k + 3)
B 12
_ (K+D)(k + 2)[K(K +1) + 2(2k + 3)]

12

_ (k+1)(k+2)(k? + 5k + 6)
B 12

C(k+D(k+2)(k+2)(k+3) _ (k+1)(k+2)>(k+3)
B 12 B 12

=RHS

~.L.H.S =R.H.S.
So, S(k+1) is true whenever S(k) is true
Hence, by P.M.I the given statement is true, for all ne N
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20.

Sol:

By using Cramer's solve x+y+z=9, 2x+5y+7z=52, 2x+y-z=0

Given equations can be written as AX = D, where

11 1 X 9
2 1 -1 z 0
111
A=25 T| (5-7)—1(2-14)+1(2—10)=—12+16—-8=—4
2 1 -
9 1 1
A1=P2 5 7l g5 _7)_1(-52-0)+1(52—0)=—108+52+52 =4
01 -
19 1
B2=12 52 7| |55 _0)—9(2—14)+1(0—104)=—52+ 144 — 104 =— 12
2 0 -
119
A3=2 5 D210 52) 100 104)+ 92— 10)=— 52+ 104~ 72 =20
0

By Camarsre x=MoT4_y y_d2_—12 g Ay 20
. By Carmer’srule A~ b A~ 4 , A~ 2

.. The solutionisx=1,y=3,z=5
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a+b+2c a b
21. Show that c b+c+2a b :2(a+b+c)3
(o a c+a+2b
a+b+2c a b
Sol: LHS= c b+c+2a b
c a c+a+2b
2a+2b+2c a b |(+C—->C+Co+Cg)
=(2a+2b+2c b+c+2a b
2a+2b+2c a c+a+2b
1 a b
=2@+b+c)l b+c+2a b
1 a c+a+
1 a b
=2(a+b+0)0 a+b+c 0 [(“Rp—=Ro—-Rq
0 0 a+b+d R3—R3-Ry)

=2(@a+b+c)(a+b+ 0)2 -0=2(a+b+ 0)3 =RHS
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22. If a=2i +3j+4k,b=1+] -k, C=1i-] +k, compute ax(bxc) and verify that it is
perpendicular to 3

Sol:  Given a=2i +3j+4k,b=i+j-kc=i—-j+k

P07 k
bxt=1 1 - =T(1—1)—T(1+1)+R(—1—1)=_27_2E
1 -11
i k
nax(bxe)=|2 3 4| = i(-6+8)-(-4-0)+k(-4-0) = 27 + 4] — 4k
0 -2 -2

Now [(axb)x¢€)].a=(2i +4]—4k).(2i +3j+4k) =4+12-16=0

. (@xb)xc)is perpendicular toa.

23. If A, B,C are angles in a triangle, then prove that
cos2A+cos2B—cos2C=1-2sinAsinBcosC.

Sol: Given A,B,C are angles of a triangle, then A+B+C=180°

L.H.S =cos?A +(cos?B - cos2C)
= cos2A+sin(C+B)sin(C-B)
=c0s2A—sin(180°-A)sin(B-C)  [-.: sin(—0)=—sin0)]
= cos?A-sinAsin(B-C)
= 1-sin?A — sinAsin(B—C)
= |-sinA[sinA+sin(B—C)]
= 1-sinA[sin(180°—(B+C))+sin(B—C)]
= 1-sinA[sin(B+C))+sin(B—C)]
= 1-sinA(2sinBcosC) [+ (sin(A+B))+sin(A—B))=2sinAcosB]

= 1-2sinAsinBcosC =R.H.S




Y BABY BULLET-Q

AP-IPE 2024 SOLVED PAPER

24.

{ 15,;

21

Ina AABCifa=13,b=14,c=15then show that R= 5 1 =12,r3=14

65
— r=4,r,=
3 1

Given a=13,b=14,c=15, then

2s=a+b+c=13+14+15=42= Zs= 47 =s=21

Now A = ./s(s—a)(s— b)(s-c) = /21(21-13)(21-14)(21-15)

= J21x(8)(7)(6) = /(3 7)(4x 2)(7)(3x 2) =\ x 4> x7? =3x 4x 7 =84

_abc_13x14x15 65

) 4N 4x84 8

Gy r=
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