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Time: 3 Hours MATHS-1A Max. Marks : 75
SECTION-A
L Answer ALL the following VSAQ: 10 x2=20
2
1. Iff:R—>Risfx)= 1= Xz , then show that f(tanB) = cos 26.
1+x
2. If f:R—R, g:R—Rare defined by f(x)=2x2 + 3 and g(x) = 3x — 2 then find (fog)(x)
3. If A [_21 :] and A2 = 0, then find the value of k.
1 4 -1
4.  Find the rank of the matrix |2 3 o }
0 1 2
5. Ifvectors —3i +4j+2k, ui +8j+6k are collinear vectors then find A & L.
6.  Find the vector equation of the plane passing through the points 7 —2j + 5k, —5j—k,—31+5j
7. For what values of A the vectors i —Aj+2k,8i +6j—k are at right angles.
8.  Eliminate '0' from x = acos30, y = bsin36. 9. Find a sine function whose period is 2/3
10. Prove that (coshx — sinhx)™! = cosh(nx) — sinh(nx)
SECTION-B
II.  Answer any FIVE of the following SAQs: 5x4=20
1 5 3 2 -1 0
1. IfA=|2 4 0|,B=|0 -2 5| then find 3A —4B".
3 -1 -5 1 2 0
12. Show that A(2i — j+k), B(i—-3]-5k), C(37—4]—4k) are the vertices of a right angled triangle.
13. Find unit vector perpendicular to the plane passing through the points (1,2,3),(2,—1,1) and (1,2,—4)
14. Show that 1 - V3 =4
sinl0° cos10°
15. Solve 2cos20 + 11sinf =7 16. Prove that Sin™! % +Cos™! % =Cos™! 2—2
17. If sing=—"2 , then show that cosf = 2/be cos A
(b+c¢) b+c 2
SECTION-C
.  Answer any FIVE of the following LAQs: S5x7=35
18. If f: A—B, g:B—C are two bijective functions then prove that (gof)_] —¢-1 og_1
. .. . . 2 2 .2 2 n(n+1)(2n+1)
19. Using the Principle of Mathematical Induction, Vne N, prove that 1°+2“+3“ +....4+4n“ = —
a+b+2c a b
20. Showthat | ¢ b+c+2a b |=2@+b+c)’
c a c+a+2b
21. Solve the following system of equations x —y + 3z =5, 4x+ 2y —z=0,—x + 3y + z=5 by using
Gauss-Jordan method.
22. Ifa=1-2j+kb=2i+]+k c=1+2j-k thenfindax(bx<c) and |(axb)xc|
23. IfA, B, C are angles of a triangle, then S.T sin2A — sin2B + sin2C =4 cosA sinB cosC
24. In AABC, prove that r(r;+r,+r3) = ab + bc + ca — s2.
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SOLUTIONS
SECTION-A
1—X2
1. Iff:R->Ris f(x)= > then show that f(tan0) = cos 26.
1+x
1-x2 l—tanze
Sol: Given f(x)= 5 f(tan 6) = — 5 = c0s20. [Formula from Trigonometry]
1+x 1+tan~ 6
2. If f:R— R, g:R— Rare defined by f(x) = 2x2 + 3 and g(x) = 3x — 2 then find (fog)(x)
Sol: Given that f(x) = 2x2 + 3; g(x) = 3x — 2
(fog)(x) =f[gx)]=1f3x-2) [+ g(x)=3x-2]
=2(03x—2)2+3 [.f(x)=2x2+3]
=2(9x2 - 12x+4)+3=18x2—-24x + 8 +3 =18x2 - 24x + 11
2 4 2 [0 0
3. If A= and A“ = , then find the value of k
-1 k 0 0
2 4
Sol: Given A =
-1 k
[2 4][2 4] [2+4(-1) 2(4)+4(k
A AxA = _[200+4-D 24 +4(0)
-1 kJ|-1 k -12)+k(-1) -1(4)+k(k)
[ 4-4  8+4k 0 8+ 4k
|2-k 44k [2-k —4+kK?
0 8+ 4k 0 0
- 2:[ ] a2 0
—2-k —4+k 00 : 0 0
=8+4k=0= Ak=-F =k=-2
1 4 -1
4. Find the rank of the matrix (2 3 0
01 2
1 4 -
Sol: Let A=|2 3 0| = ]|A|=1(6-0)4(40)-12-0)=6-16-2=-12%0 .. Rank (A)=3
01 2
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5.  If -3i +4j+2k, pi +8j + 6k are collinear vectors then find A & p.
Sol:  Given that the vectors a=-3i +4j+Ak, b=y1i +8 + 6k are collinear.
S_A_M
uw 8 6
2 Z

6. Find the vector equation of the plane passing through the points i-2j+5k

—5j—k,—3i +5j
Sol: Given A(a)=1-2]j+5k, B(b)=—5j—k, C(C)=-3i+5]

Vector equation of the planeis T =(1—-s—t)a + sb + tc,s,teR

CT=(-s—t)(i-2j+5k) +s(-5j—k)+t(-3i +5]),s,t ER

7.  For what values of A the vectors i —Xj+2k,8i +6j—k are at right angles.
Sol: Leta=i-Aj+2k,b=8i+6j-k

If @, b are at right angle then 3. =

= -Aj+2k).8i+6j-k)=0 =8-6A-2=0=6L=6=A=1
8.  Eliminate '0' from x = acos30, y = bsin30.

X NE g3
Sol: Given x = acos30, y = bsin30 = cos> @ :—,sin3 0 :% = cos0 =(;) ,sin@ Z(EJ
a
13 Y 113 Y VK 2/3
Now, cos20+sin’0=1 :[(i) ] +[(1] J =1 :»(—) +(1) =1
a b a b
9. Find a sine function whose period is 2/3
Sol: Let the required sine function be sinkx.
) ) 2 Z Y ,Z . . C
Period of sinkx = g = m = ? = k=43n .. Required sine function is sin 3mtx

N\
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10. Prove that (coshx—sinhx)!=cosh(nx)—sinh(nx)

an
X —X X —X
Sol: L.H.S = (coshx—sinhx)™ :[e te ¢ ¢

2 2

— ﬁ{+e_X;ﬁ)(+e_X n_ Ze—x Jn:e—nx )

nx —nx nx —nx
R.H.S = cosh nx —sinh nx :(e te )_(e —¢ ]
2

T S T - ol 2)
_ - e

From (1) & (2), (cosh x —sinh x)" = cosh nx —sinh nx
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SECTION-B
1 5 3 2 -1 0
11. If A=|2 4 0|,B=(0 -2 5| then find 3A-4B".
3 -1 -5 1 2 0
2 -1 0 2 -1 0" [2 0 1
Sol: B=|0 -2 5|[=B'=|0 -2 5 =[-1 -2 2
120 1 2 o] [0 5 0
1 5 3] 2 0 1 315 9 8 0 4
3A-4B'=3|12 4 0 |-4|-1 -2 2|=|6 12 O |-|4 -8 8
3 -1 5] 0 5 0 9 -3 -15 0 20 O
3-8 15-0 9-4 -5 15 5
=|6+4 1248 0-8 |=[10 20 -8
9-0 -3-20 -15-0 9 -23 -15
12. Show that the points A(2i - j+k), B(i-3j-5k), C(3i -4j-4k) are the vertices of a
right angled triangle.
Sol: We take OA =(2i —j+k), OB=(i—3j—5k), OC= (31 —4j—4k),where 'O' is the origin.

AB=0B-0A=(i-3j-5k)—(2i - j+k)=—i 2] -6k
—IABI= \/(—1)2 +(=2)% +(=6)> =1+4+36 =+/41
BC=0C-OB=(3i-4j-4k)—(i-3j-5k)=2i - j+k
=IBCl=y22 + (=12 +12 =4 +1+1=+/6
CA=0A-OC=Qi-j+K)-(3i-4j-4k)=—i+3j+5k B C
SICA =/ (-1)2 +3% +5% =1+9+25 =435

Here, |ABI?=41:IBCI> +ICA I>=6+35=4]1 = ABI*=/BCI> +ICA

A

= A, B, C are the vertices of a right angled triangle
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13. Find unit vector perpendicular to the plane passing through the points
(1,2,3), 2,-1,1)and (1,2,—4)
Sol:  We take OA =i +2j+3k,0B=2i-j+k,OC=1+2j-4k where 'O'is the origin.
Now, AB=OB—0A=(21—]+K0)-(+2]+30)=1-3]—2K
AC=0C-0A = (i +2j —4k)— (i +2j +3k) =7k
i j k
= ABXAC=[l -3 -2/=i[(-3)(-7)~0(-2)]~ j[L(=7) = (0)(-2)]+K[1(0) = (0)(-3)]
o o0 -7
=iQ2D)-j-71)=21i +7j =731+ j)
IABXACI=743? +12 =79 +1=74/10
Reaticed Uni L ABXAC| 7@i+j__ 1 G147
.. Require UnltveCtor__IExA_Cl + /\/ﬁ _\/ﬁ
1 3
14. Show that —; - \/7 =
sin10° cos10°
Sol: L.H.S = ! - \/5

sin10° cos10°

_ ¢0s10°—/3sin10°
sin10°cos10°

2(%00510"—§sin10°)

sin10°cos10°

_ 2(sin30°cos10°—cos 30°sin10°)
sin10°cos10°

_ 2sin(30°-10°) 25in 20°

sin10°cos10°  sin10°cos10°
_ 2.25in10°cosT0°
sin10°cosT0°

=22=4=RHS
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15. Solve 2cos20+11sin6=7
Sol: Given that 2cos20 + 11sinf =7
= 2(1 —sin?0) + 11sin6 — 7 =0 = 2 — 2sin?0 + 11sin® — 7 =0
= 2sin%0 — 11sin + 5=0 = 2sin%0 — 10sin® — sind + 5 =0
= 2sinB(sinB — 5) —1(sin® — 5) = 0 = (2sin6 — 1)(sin®@ — 5) =0
=2sin@—-1=0 orsinf—-5=0
= sin® = 1/2 or sinB = 5 > 1, and hence this has no solution
.. sinB = 1/2 = sin /6. Here P.V is o = m/6.
GSisgivenby 6 =nn+ (-1)* o, neZ
= 0= {nn+ (-1 /6, neZ}
16. P.T. Sin! g +Cos ! E =Cos ™! ﬁ
5 13 65
Sol: Take Sin_lgz o and Cos_lz =B
Required To Prove (RTP):
~133 33
a+B=Cos ! 22 = cos(o+P) ==
§ o (a+P) o
Ak
Sin_lgzoc:>sin0c=E A
5 5 4
=coso=—
COS_IE—B:>COSB=— s
13
12
) 5
=sinf=—
P 13

. cos(oL+ ) =cosacosP —sinoasin

4,12 3.5 48-15 33

5713 513 65 65

Hence, proved.




Y BABY BULLET-Q Y.

TS - IPE 2025 SOLVED PAPER

|-

17. If sinQ= a then show that cos0 = 2\/& cos é
(b+o) b+c 2

Sol: Given sin0 =

b+c

a2

= sin2 0= 3
(b+c¢)

- c0s20=1-sin%0 [ sinZ ©+ cos> 0 = 1]

2 A

_ 2bc(1+cosA) 2bc.2cos 5

_Zoellveosh)  TETER
(b+c) ® +c)2

4bc cos? é

(b+c)?

s.cos0=

b+c E

weee()

__ 2t _(bro?-a’ (0 +c’ +2bo)—a’
(b+c)? (b+c)? (b+c)?
_ 2bc+ (b +c?—a?) _ 2bc+2bccos A br4ci-a
(b+c)? (b+c)? " 2be

2
=CosA
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18.

Sol:

SECTION-C

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

Part -1:

Part-2:

Hence, we proved that (gof)_1= f _log_

Given that f:A—B, g:B—C are two bijective functions, then
(i) gof:A—C isbijection = (gof)_1 :C—A is also a bijection
(i) f ~1.B>A, g_1 :C—B are both bijections = (f~ 1og_l): C—A is also a bijection.

So, (got)_1 and {~ 1og_l, both have same domain ‘C’

Given f:A—B is bijection, then f(a)=b = a= f‘l(b) ........ (1), [ Here ae A, be B]
g:B—C is bijection, then g(b)=¢c = b= g_l(c) ........ (2), [ Here be B, ce C]
gof:A—C is bijection, then gof(a) = ¢ = a= (gof)‘l(c) ......... 3)

Now, (flogh)()=flgle))=ft"1b)=a...... (4), [From (1) & (2)]

= (gD~ L(e)=(f"log™)(c), VeeC, [from (3) & (4)]
1

19.

Sol:

Using the Principle of Mathematical Induction, VneN, prove that

1’ +2*+3*+...+n
Let S(n) 12 +22+3% + . +n?

Step-1: LHS of S(1) = 12=1 and R.H.S of S(1) =

> _n(m+1)2n+1)

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

I+DExI+D) _2x3
6 6

- LH.S of S(1) = R.H.S of S(1) = S(1) is true

Step-2: Assume that S(k) is true for ke N.

k(k+1)(2k +1)

S(k):P+2° +... 4k =" 2 (1)

6

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

S(kt1): [12+22 4.+ K2 ]+ (k+1)% =

 k+DEk+2)[2(k+1)+1]
6

Now, LH.S of S(k+1)=[12 +2% + ...+ K> ]+ (k + 1)?

_ k(k+1)(2k +1)
6

+(k+D?, [From (1)]

_ k(k + 1)k +1) +6(k +1)°

6
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(k+D[k@k +1)+6(k +1)]
- 6
_(k+1[2k? +k + 6k + 6]
- 6
_(k+D[2k% + 7k + 6]

- 6

_k+1)(k+2)(2k +3)

B 6

kDK +2R2K+1)+1]
6

- LH.S of S(k + 1) = RH.S of S(k + 1)

= S(k + 1) is true whenever S(k) is true

=RH.S of Sk + 1)

Hence, by the principle of finite Mathematical Induction, S(n) is true V ne N

a+b+2c a b
20. Show that| ¢ b+c+2a b |=2@a+b+e)?
c 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+Cyr +C3)
=2a+2b+2c b+c+2a b
2a+2b+2c a c+a+2b
1 a b
=2(a+b+c)|l b+c+2a b
1 a c+a+2b
1 a b

=2(a+b+c)|0 a+b+c 0 [CsRy—=Ry-Ry
0 0 a+b+c R3 —>R3—R1)

—2(a+b+c)l[(a+b+c)>—0]=2(a+b+c)° =RHS
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21.

Sol:

Solve the equations x —y + 3z =3,4x + 2y —z =0, —x + 3y + z = 5, by Gauss-Jordan

method

1

-1 35

Augumented Matrix of the given system of equations is [AD]=| 4 2 -10
-1 3 15

1 -1 3 5 1 -1 3 5
~l0 6 -13 —20|R, >R, -4R, ~|0 6 —-13 -20

(@)}
S

5 10|R,>6R,+R, [6 0 5 10
~l0o 6 -13 —20 ~l0o 6 -13 20

6 0 0 0] R, >R, -5R, 1 00 0]R,>R,/6
~l0 6 0 6[R,5R,+I3R; ~[0 1 0 1[R,>R,/6
0012 0012

Thus [AD] is reduced to Form I of Gauss Jordan Solution.
Hence, there exists a Unique solution.
. From (I), the solutionisx=0,y=1,z=2.

0 2 4 10|R;>R;+R, [0 1 2 5 |Ry>R;/2

0 0 25 50|R;—6R;—R, |0 0 1 2 |R3—>R;/25
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22.

Sol:

If a=7-2j+kb=2i+j+kc=1+2j-k then find ax(bx¢c)and |@xb)xc|.

Given a=i-2j+k,b=2i+j+kc=i+2j—k

1) To find ax(bx<), first we have to find bx¢c (term in the bracket)

k
1
-1

o
X
ol
Il
—_ N =

=i(-1-2)— j(-2—-D+k(4-1)
=-3i+3j+3k

i j Kk
s ax(xo)=[1 2 1

3 3 3
=i(-6-3)— j3+3)+k(3-6)
=—9i-6j-3k

2) To find (axb)x<C, we have to find axb (term in the bracket)

=1(=2-D)-j-2)+k(+4) =-3i + j+5k
i
s (axb)xc=|-3
1

wn o~

-1
=1(-1-10)- j3-35)+k(-6-1)
=—11i +2j-7k
sl@xb)xcl=-11i +2j-7k|

112+ + (1) =121+ 4149 =174
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23. If A,B,C are angles of a triangle, then S.T sin2A—sin2B+sin2C=4cosAsinBcosC
Sol: Given A,B,C are angles of a triangle, then A+B+C=180°
L.H.S =sin2 A—sin2B+sin2C
= 2cos(ZA +2B \sin(zA —2B )+ sin2C ( sinC —sinD =2 cos €+D sin €-D \
2 2 2 2
=2c0s(A+B)sin(A—B)+sin2C

=2c0s(180°-C)sin(A—B)+sin2C

=—2cosC sin(A—B)+2sinCcosC [*. sin26=2sinBc0sO]

= 2cosC[sinC—sin(A—B)]

= 2cosC[sin(180°—(A+B))—sin(A—B)]

= 2cosC[sin(A+B)—sin(A—B)]

= 2cosC (2cosA sinB) [*.* sin(A+B)—sin(A—B)=2cosAsinB]

= 4¢cosA sinB cosC=R.H.S

24. Show that r(r; + ry+ r;) =ab + bc + ca - s2,

AL AL A ):A_z((s—b)(s—c)+(s—a)(s—c)+(s—a)(s—b)]

S

Sol: LHS:r(1r1+1r2+r3):é
s—a s—-b s-c S (s—a)(s—b)(s—c)

_ Az(sz—s(b+c)+bc+sz—s(a+c)+ac+sz—s(a+b)+ab)
= e
=352—s(b+c+a+c+a+b)+ab+bc+ca=352—s(2(a+b+c))+ab+bc+ca

=352—2s(2s)+ab+bc+ca=352—452+ab+b<:+ca=ab+bc+ca—s2 =R.HS
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