MATHEMATICS-1(1%t Semester Diploma Engg:-2024-25)

UNIT-I
A. 02 Mark Questions & Solutions Taxonomy Level

Level-1 (Remembering)
Answer = : : In the 1% Quadrant All trigonometric
ratios are positive, in 2"¥ Quadrant only sin and cosec are positive, in 3"
Quadrant tan and cot are positive and in 4" Quadrant only Cos and Sec
are positive.

. Convert 660° into radian Level-1 (Remembering)
Answer: - 1 degree= To0 660° = oo % 660 = %

. Convert—into degree Level-1(Remembering)
Answer: -  =180° =>2- = 180 = 810°

. convert remaining two unit of measurement.(A).30°(B)
Level-1 (Remembering)

— —(2) = () =)

= () 020" = (555) =)

B.we know that = (i—o) = (ﬁ)

02 =(%) =)

2 = (%) =(w)

. Evaluate cos 75° Level-2 (Understanding)
. o o —_— o] o] H o H 0 — 1 \/§
Answer: cos (45° + 30°) = cos 45°.cos 30° —sin45°.sin 30° = AT
11 _¥81
V2'2 0 22
. Evaluatetan ° Level-2 (Understanding)
. o o _ a0y — 45°—  30° _ 1—-(W/V3) _ 3-1
Answer:- tanl15° = tan (45° — 30°) = s s - e - Ve
. Evaluate ( 9 Level-2 (Understanding)

Answer:- tan (840°) = tan (9 x>+ 30°) = - 30°= —-+V3



8. Find the value of Level-2 (Understanding)

Answer sin 1485 =sin (4 360 +45) =sin45 = %

9. Prove that tan660°.cot1320°+cot390°.tan210°=0
Level-2 (Understanding)
Answer: - tan660°.cot1320°+cot390°.tan210
= tan (360°+300°).cot (3x360°+240°) +cot (360°+30°).tan210°
= tan 300°. Cot 240° + cot 30°. tan 210°
= tan (270°+30°). Cot (270°-30°) + cot 30°. tan (180°+30°)
= -cot 30°. tan 30° + cot 30°. tan 30°
= 0 (Proved)
10. Find the value of cos1°.cos2°........ cos100°. Level-2 (Understanding)
Answer: - c0s1°.cos2°........ cos100°
=cosl°.cos2°........ c0s90°.....cos100°
=0 [as c0s90°=0]

11. Find the value of " Level-2 (Understanding)
Ans:
c0s3660° = cos (360" x 10 + 60°) = cos 60" =3
: e_ 1 _ 1 _
. sec3660 = 3657 — 12 2 (Ans)

12. Find the value of cos 24°+cos 5°+cos 175°+cos 204°+cos 300°
L2(Understanding)

Answer: - cos 24°+cos 5°+cos 175°+cos 204°+cos 300
= c0s 24°+cos 5°+cos (180°-5°)+cos (180°+24°)+cos(90 x3°+ 30°)
= c0Ss 24°+c0s 5°-cos 5°-cos 24°+sin30°
=sin30°=1/2

13. find the value of tan1°.tan2°......tan89° Level-2 (Understanding)
Answer: - tanl1°.tan2°......tan89°
=tanl°tan2°.....tan44° tan45°tan46°....... tan88°.tan89°
=tanl°tan2°.....tan44°1. tan(90°-44°).......tan(90°-2°).tan(90°-1°)
=tanl°tan2°.....tan44°1l.cot44°........ cot2°.cotl®
= (tanl°.cotl®).(tan2°.cot2°)........ (tan44°.cot44°).1

=111....1
=1
14. Find the value of °. °. ° Level-2 (Understanding)

Answer: cos20°.cos40°.cos80°

= c0s 20°.cos (60° — 20°) .cos (60° + 20°)

1 1 11 1
— = X o — — 0 — = - — =
==,c053x 20 —4.cos60 =73

4
15. Prove that / — =+ Level-1(Remembering )

1- 2 25sin2
Answer:-\/ > =J > ==+

16. Prove that °= + Level-2 (Understanding)




tan45°+tan 11°

Answer: tan56° = tan (45°+11°) = ——_————

,sinll° cosll°+sinll°® .
— _ cosll® — cosli® — c0s11°+sin11°
- sin11° — cosll°—sinl11° — cos 11°—sin 11°
cos11° cos1l°
17.1f = - =-, ( + ).Level-2(Understanding)
1.1 5
tan +t >3 5
Answer:- tan( + )= ——— = 23, =8 =
1- tan tan 1—E><5 5
18. Evaluate % °. Level-2(Understanding)

Answer:- 2 sin75° x sin15° = 2sin (90° — 15°) sin15° =
2c0s15°sin15° = sin30° =
19. Evaluate ( °+ )-— ( °—= ) Level-2(Understanding)
Answer:-sin (45° + ) —cos(45°— )
=sin(90° — (45°— )) —cos(45°— )
=cos (45°— ) —cos(45°— )

N[

=0.
20.Find A ,if ——= V3. Level-2 (Understanding)
1+ _ 45°+ o —
Answer:- — = T tan(45°+ )= V3
tan(45°+ )= 60°
=15°,
21.Find °+ °, Level-2(Understanding)

Answer:- sin 35° + cos 5°
= sin 35° + cos (90 — 85°)
=sin35° +sin 85°
=2 sin (35°;85°) (85°;35°)
=2 sin 60° cos 25°
=2 ?cos 25° =+/3cos 25°.
22.Find °( °= ). Level-2 (Understanding)
Answer:- sin70°(4 220°—3)
= sin(90°—20°) (4 220°—3)
cos20°(4 220°—23)
4 320°-3c0s20°
= c0s 3 x 20° =c0s 60° =12

23.Evaluate ——— . Level-2 (Understanding)
Answer-:- tan 15° — 2tan15°
1- 215° 21—  215°)
= = = (V32 =5
24. Evaluate °— °, Level-2 (Understanding)
Answer:- 242° — 248°
= 242°— 2(90° — 42°)

242°—  242°



14 1

25. = Level-2 (Understanding)
3
Answercos3 =4cos® —3cos =4 (?) — 3? =4 3?— 3? =0
cos17+sinl7 __
26. cos17-sin17 tan 62

cos17+sin17 __ 1+tanl17 __ tan45+tan17

Answer cos17—sin17  1-tan17  1—tan45.tan17

=tan(45+17) = tan62

27. + = . =-, (+ )=2?
L2 (Understanding)
_ 1 _ 1 11— . _ 1—5 1
Answercot ( + )_tan(+)_l_+ = - =—2=
28. If = Tand < < — find the value of
Level-2 (Understanding)
Ans:
Giventan = 1

ﬁ
As per the Pythagoras theorem, 2+ 2= 2

o, =+ Z+ 2=
12+ (v7)* =B

=1, =+7and =+8
___ V8 _ _ _\8_ |8
Then, cosec ———T—\/§ and sec ___ﬁ_\[?
2
2 (s
cosec? — sec? (v8) _(\/;> _ 8_3_ 567_8 _ 48 _3
W, cosec? + sec® (\/g)2+ <\/§.>2 T g+ g T56+8 T g 4
29. If =-and =—where and be the acute angles,
Then find the value of ( + ). Level-2(Understanding)
Ans:
. . _3 _12
Given sin —Eand cos =3

Now, cos( + )=cos cos —sin sin
= —sin2 cos —sin V1 —cos?
_ / / 12
- 13

_ 48 15 _ 33
65 65 (Ans)

51

i
13



30.If =-and = —find the value of + inradian.
L-2 (Understanding)

Ans:
: _5 _ 1
Given tan =3 and tan =1
5 1
_ tan +tan _ gtyg _ 61/66 _ , _ _
Now,tan( + ) =1—1 -2 s/ee L @Ng
Oor, + = 7 (Ans)
31. Find the value of -. Level-3 (Applying)
Ans:
We know that, sin ==+ \/% (1—cos2 )
_ ool
. 1 1. o 1 I T s
Sin 225 =+ \/E (1 cos 45 ) =+ \/E (1 ﬁ) =+ N
2—+2
4
. 17 V-2
sin 225 =t
Since 22% lies in 15t quadrant
and as per ASTC rule sin 22% has a positive value,
. sin22l =¥22\2 (Ans)
2 2
32.Find the value of ——. Level-2 (Understanding)
Ans:

1- tan15 _ tan45 — tanil5’ 1

=tan (45 — 15) =tan30 =

1+ tan15 1+ tand5 tani15 V3
(Ans)

33.Find the value of ’ ’ Level-2 (Understanding)
Ans:

2sin105° sin15°

2sin (90" + 15°) sin15°

= 2cos15" sin15°

= sin30° [ 2sin cos =sin2 ]
=% (Ans)



34. Find the value of - . Level-2 (Understanding)
Ans:
sin20° (3 —4co0s? 70°)
= sin20[3 —4cos? (90" — 207)]
= sin20° (3 —4sin%20")
= 3sin20° —4sin® 20’

=sin(3x20")
=sin60°
= ? (Ans)
35. Find the minimum value of . Level-2 (Understanding)
Ans:

Minimum Value of sin  cos
.. 1 .
= MlnlmumVaIueofE(Z sin  cos )

.. 1 .
= Minimum Value of Esmz

— 1, N__1
= D ==3 (Ans)
36. Find the value of (—) : Level-2 (Understanding)
. 27 _ 2_ _ _ 2 _ _9\2 —
Answer:-cosec ?—( sec( +E)) —( cosec 6) =(—-2)*=4
37.Evaluate (— + ) — (— — ) Level-2 (Understanding)
Answer:-cos( + )cos( — )=cos?> —sin?
so,letz + = d i
=cos(g+ +5 Joos(z+ —g+ )
= - 2
2
=0xcos2 =0
38.If =— thenfind tan-? Level-2 (Understanding)

5 4
Answer:-sec = 7 cosO = 5

39. Find the value of (cos50 °cos40° -sin50°sin40°)? Level-2 (Understanding)
Answer:-cos (50° + 40°) = cos90° = 0

40. Find the value of ( - ). Level-(Understanding)
Answer:-  209(3—4 2709
= 20°(3-4 2(90°-20%))



= 20°3-4 2200
=3 20°-4 320°
=—(cos3x200) = —  60°=—
411 =— +

L-3(Applying)
Answer:-Here P=24 And h=25 , So applying Pythagoras theorem
b=v252 — 242 = +7
Given that © lies in 2nd quadrant sec and tan both are negative.
—24

_ —25 _
Sosec = - dtan = =

So,sec +tan =-7
42. Find the value of cos12°+c0s84°+c0s156°+c0s132°.
Level-2 (Understanding)
Answer:- (cos 12° +cos 132°)+( cos84°+ cos 156 °)
=2c0s72°c0s60°+2c0s120°c0s36°
= €0s72°- c0s36° = sin18°-c0s36°= -1/2

43.Find — — Level-2 (Understanding)
0 0
Answer:- 2sin 671?cos 22 1?
h 0_ oot 1°
—25|n(90 222)(:03222

0 0 0
= 2¢0s 221?cos 221? = 2 c0s? 2217

— 1° _ 0 _ 1 _ V2+1
—1+0032><227— 1+ cos45” = 1+E_T
44, Sketch the graph of : Level-2 (Understanding)
Ans:

The graph of sin s

Graph of Sinx [ y=sinx

F 4 /s N / \
ff \"1 .-';‘ \ f’ .l:‘.
|/ Axisof x
-él m m ;{'U n -\_yl 3n fln 5m  3n ".,_
& q_/.-f" 2 - _z_’./ | 2 \\\_ja/'. 2 \\\___
45. Draw the graph of Y=sinx (-90°< x < 90°) Level-2 (Understanding)
Answer:-
X -60° -30° 0° 30° 60°
sinx -0.86 -0.5 4] 0.5 0.86
___ _1.)' 1
; 05 .
! L y=Sinx
-390 —80 -30 0 D @0 0] X
~0:5




B. 05 Marks Questions & Solutions Taxonomy Level

1.

Find the value of °. °. °. °  Level-3 (Applying)
Answer: - sin 36°.sin 72°.sin 108°.sin 144°

=sin36°.sin 144°.sin 72°.sin 108°

= sin 36°.sin (180° — 36°) .sin 72°.sin (180° — 72°)

=sin36°.sin 36°.sin 72°.sin 72°

= sin?36°.sin? 72°

=32.5in?36°.2.5in? 72°

= (1 - c0s2.36°)(1 — c0s 2. 72°)

=2(1—c0os72°)(1 — cos 144°)
= %(1 —sin18°). (1 + cos 36°)

(15 (12 -2

Problem- Sin18° Level-3 (Applying)
Answer: - =18°

56=90°

36+26=90°

26=90°-36

Sin 26 =sin (90°-30)

Sin 26=cos 36

25inB.cosd =4¢0s°0 - 3cos

2sin6.cos8= cosB(4c0s?8-3)
2sin6=(4c0s%6-3)
2sinB=4(1-sin0)-3=4-4sin’8-3=1-4sin%0
2sin6=1-4sin%0

2sinB+4sin?6-1=0

4sin?8+2sin6-1=0

Ax2+bx+c=0 x=—Y——27 22_4()
A=4b=2c=-1

. A =2 \[22-44(-1) _ -2 V20 _ -2 25 _ -1 5
SinB= 24 T 24 T 24 T a4
Sin 180 =—1¥°

Therefore Sin 18°=%+‘/g (sin 18 is always +ve)
If sin@ + cosec 6 = 2 . show that + = 2 for all positive
integers n.

Level-2 (Understanding)
Answer: -sin + cosec 6 = 2

. 1
sinG +—=2
sin@



sin%0 +1 =2sin@
sin%0-2 sinB+1=0
sin%0-2.1.sinB+1=0

(sin6-1)2=0
SinB =1, cosec 6=1
sin  + =1"+1"=1+1=2

If A+B+C=mn then prove that Sin 2A+sin 2B+sin 2C= 4 sinA.sinB.sinC
Level-3 (Applying)

Proof:-

LH.S

Sin 2A+Sin 2B+Sin 2C
2 42

=2sin .cos%+ 2 sinC. CosC

=2 Sin (A+B).cos(A-B)+2 SinC.cosC

[Given A+B+C=m => C=mn-(A+B) & A+B=11-C]
=2 Sin (m-C).cos(A-B)+2 SinC. cos[nt-(A+B)]
=2 Sin C.cos(A-B)+2 Sin C.[-cos(A+B)]

=2 Sin C.[Cos(A-B)-Cos(A+B)]

=2SinC2SinA SinB

=4SinA.SinB.SinC

. Find maximum and minimum value of +

Level-3 (Applying)

Answer:- let 5=r cos , 12= sin

52— 2 2 92— 2 2

2 =25+ 144 = 169

=13
5sin +12cos .
=13 cos + 13sin
=13sin( + )
Maximum value is 13 x 1=13
Minimum value is 13x (—1) = —13.

if + = °, ( + )+ ) =
Level-3 (Applying)

Answer:.- + =45°
Tan(A+B) = tan45°

1+ )1+ ) =2

Level-2 (Understanding)
cos 2

Answer: - —2cot2 .cos = — 2=
sin2

COoS



2cos? -1
= —2———Co0s
2sin .cos

1 2cos? -1

sin sin
=1 [1-2cos? +1]
sin

=1 [2(1—cos? )]

sin
= ﬁ.zgin2 = 2sin
8. Prove that = — Level-3 (Applying)
Answer: -Sin3A= sin(A+2A)= sinA.cos2A+Cc0sA.sin2A
=sinA.( cos?A — sin®A)+cosA.2sinA.cosA
=sinA(1-sinA — sin?A)+2sinA. cos?A
=sinA-2sin3A +2sinA(1-sin?A)
=sinA-2sin3A+2sinA-2sin3A
=3sinA-4sin3A

9. Prove that /:— = - Level-3 (Applying)

Proof:
L.H.S.

= \/1; i: [ Divide the num. and denom. By 1 — ]
_ [a- )2
T A 12—- 2
— [a- )2
- 2
__1—cos
" sin
1 cos
" sin sin
= — cot
=RHS. (Proved)
10. Prove that + = - Level-3 (Applying)
Proof:
L.H.S.

= sin®0 + cos®@
= (sin?8)3 + (cos?0)3
= (sin@ + c0s20)[(sin?0)? — sin?6 cos?6 + (cos?6)? |
[ a+b3=(a+h)@® -

ab+b?) |
= (1)[(sin?0)? + (cos?0)? —sin?0 cos?®] [ sin?6 + cos?6 = 1]
= ((sin0 + c0s?6)? — 2sin?0 cos?0) —sin20 cos?0 [ a?+b?=(a+
b)2 — 2ab]



= (1)? — 35in%0 c0s%0 [ sin®0 + cos?0 = 1]
=1 — 35sin%0 cos20

=RH.S. (Proved)
11. Verify that ’ o+ ’ =
Level-2 (understanding)
Ans:
L.H.S.

=tan225" cot405  + tan765 cot675

= tan (180° + 45°) cot (360" + 45°) + tan (360" x 2 +
45%) cot (360" x 2 —45")

=tan45" cot45 +tan45  (— cot45’)

=tan45" cot45 —tan45 cot45’

=0

=R.HS. (Verified)

[l
+

12. Prove that
Proof:
tan 70" = tan (50" + 20")

Level-3 (Applying)

tan 50"+ tan 20°

tan70 = 1— tan50°. tan 20°

tan70" (1 — tan50°. tan 20") = tan50" + tan 20°
tan70" — tan70’.tan50". tan 20" = tan50" + tan 20°
tan70" — tan (90" — 20°).tan50". tan 20° = tan50" + tan 20’

tan70° — cot20’. tan50°. tan 20° = tan50° + tan 20°

tan70° — tan50° =tan50° + tan 20° [ cot20°. tan 20° =
1]
tan70° =2 tan50" + tan 20°  (Proved)
13. Prove that T+ T+ T+ = T+
Proof: Level-3 (Applying)
L.H.S.

=sin10" + sin20° +sin40" + sin50°

= (sin50" + sin10") + (sin40’ +sin20")

— 2sin (50°+2 10") COS (50°—2 10") + 25N (40°+2 20") COS (4o°—2 20")
= 25sin 30" cos20° + 25sin30° cos 10°

=2sin30" (cos 20" + cos 10°)

=2 %(cos 20" + cos10°)




= ¢0s (90" — 70" + cos (90" — 80")
=sin70" +sin80°
=R.H.S. (Proved)

o

14. Show that ’ ’ ’ = —. Level-3 (Applying)

Proof:
L.H.S.
= ¢c0s20° cos40° cos60° cos80’

=21 020" cos40° cos80° [ cos60° = %]
cos 20° % (2 cos40’ cos80°)
cos20° { cos (40" +80") + cos (40" —80")}

[ 2cos cos =cos( + )+ cos( — )]
=% cos 20’ (—%+cos40°) [ cos(— )=

AR NIFRN

cos & cosl120’ =— %]

2—% cos 20° +% c0s20° cos40°
:—% cos 20° +% % (2c0s20° cos40")
2—% cos 20° +% { cos (20" +40) + cos (20" — 40"}
:—% cos 20° +% (cos60° + cos20")
-1 41 (1 °
=—3 cos 20 +3 (2+c0320)
-1 4L 41 °
=—3 cos 20 + = +8c0320
_ 1 _
=% =R.HS. (Proved)
15.Show that — = and hence deduce the value of
Level-2 (Understanding)
Proof:
LHS= sin2 __ 2sin cos __2sin cos __ cos —cot =RHS
ST 1—c0s2  1-(1-2sin2 ) 2sin2 sin I
. cot sin2
’ T 1- cos2
Putting, = 15",sothat2 =30
1
o_ sin30° _ 3 _ 1 _ 1 2++3_2++3_
COtLS =1 s 1_§_2—\/§_2—\/§ 2+ Vi ass 2 +V3
16. Show that + + = , . ,if . and are

the angles of a triangle.
Level-3( Applying)
Proof:



Given , and are the angles of a triangle i.e.

+ + =
+ = -
tan( + )=tan( — )
tan + tan
——FF—F  =—1{an
1- tan tan
tan + tan =—tan (1 — tan tan )
tan + tan +tan =tan tan tan (Proved)
—+
17. prove that E 2 E " 3+ ((_ ))=3 Level-3 (Applying)
sin— ( ) tan( ) COSEC(§+ )
Answer: os( — ) cot( + )+ sec(2 — )
—sm( ) tan (—— ) + cosec (§+ )
cos( — ) cot( + ) sec(2 — )
:—COS +COt +sec :1+1+1:3
—CO0Ss cot sec
18.Provethat ——— = Level-3 (Applying)
. sin3 —sin
Answer: o3 Toos
_ 2cossT+sinST_
200537*'00537_
__2cos2 _
" 2cos2 =tan©
19. Prove that sin10°sin30°sin50°sin70°=1/16 Level-3 (Applying)

Answer:- sin10°sin30°sin50°sin70

= %sin 10° sin 50° sin 70°

= %sin 10° sin (60° — 10°) sin (60° + 10°)
We know that sin(A+B)Sin(A-B)=sin2A-sin2B
= %sin 10°(sin? 60° — sin® 109)

= %sin 10° G —sin? 100)

. 0(2_A<in2100
= Ldnt0 @ s’ 10 ) — 1 (35in10° — 4sin?10%)

= %x sin3x 100 = %sin 300
1.1 1
X _=_
8 2 16
20. Prove that cot 7%° = /6 +/3 +4/2 +2 Level-3( Applying)
0 1+cos@

Answer: We know cot— = —
sin &

15°  1+cosl5°
2 sin15°
Now co0s15° = cos(45°-30°) = cos45°.cos30° + sin45°.sin30°

Here cot 7V2°=cot



1 _A3 1 B+l
22 242 242 22
sin15° = sin(45°-30°)=sin45°.cos30° - cos45°.sin30°

1_3 1 43
22 242 242 242

L.H.S

+(\/§+1] 22 443 +1
15° 1+cosl5° _ 22 242

sin15° \/E—l \/5—1

cot 7%2°=cot

242 22
2244341 2V2+V3+ DB +D) _ 2V6+2V2+43 4434143
V31 (3 -DH3+1) 3-1
= 2\/E+2\/§2+2\/§+4=\/g+\/§+\/§+2 = R.H.S (proved)

21. If sin A = k sin B, Prove that tan’x(A-B) = lli_i_tan%(/l 1 B)
+

Level-2 (Understanding)
Answer: Given sinA=k sin B
sinA Kk
= ——=—
sinB 1

Using componendo & Dividendo rule, we get.

sinA+sinB _ k+1
sinA-sinB k-1

A+ B A-B
2sin .COS
2 2 k+1
j—
A+B) . (A-B k-1
2.¢os .sin
2 2
A+ B A-B k+1
= tan cot =
2 k-1




A-B k-1 A+ B
= tan = .tan (proved)
2 k+1 2
22. If A+B+C=n, then prove that sin2A+sin2B - sin2C = 4cosA. cosB.sinC
Level-3( Applying)
Answer : LHS = sin2A+sin2B-sin2C

=2 sin(2A ;r 2B ) cos( 2A ; ZBJ —sin2C.

= 2sin(A+B).cos(A-B)-sin2C

= 2 sin(n-C). cos(A-B)-sin2C.

= 2 sinC.cos(A-B)- 2sinC.cosC

= 2 sinC{cos(A-B) - cosC}

= 2 sinC{cos(A-B) - cos(-(A+B))}

= 2 sinC{cos(A-B)+cos(A+B)}

= 2 sinC.2cosA.cosB

= 4cosA. cosB.sinC = R.H.S (proved)




MATHEMATICS-1(1%t Semester Diploma Engg:-2024-25)

UNIT-1
2 Marks Questions with Solutions Taxonomy Level
1.Define Modulus Function and Draw the graph? (L1- Remembering)
Ans- The function definedby ( ) =| | =
, =0
L o
fx)=-x A
X X
v
Yl
2.Evaluate — (L2- Understanding)
Ans:-lim——
- flx)= x
— i3
= I|[r(1) 3 3
— 1 3 .
= 3'"110_3 .3(since3 - 0 - 0)
=3. (since Iirrg— =1)
3.if ()= ,then prove that , ( )= _[—(())] (L2- Understanding)
Ans- Given ( ) =tan
ThenLHS= (2 )=tan2
=2 (Formula of tan 2x)= 20 _RH S (sincetan = ())
1-tan? 1-[ ()2 T



1+ 2
1-02

[2c05? :
= 2::2 (since 1+ 2 =2cos?

_cos __

sin

5. Find derivative of the function = *

Ans- =

Ans:- Given = °>*4

(L3- Applying)

1-— 2 =2sin? )

(L2- Understanding)

= 5% _(5 +4) (byusingchainruleand—( )= )

— 5+4.5:5 5+4.

6.Evaluate e

Ans:- =

- lim W +1+1)
T U0 (VAL +I+)
S0y FT 12

-0 +1-1 -0

= Ii[rg)(\/ +1+1)

VO + 1+1
1+1=2

(L3- Applying)

7. Diffrentiate = + + w.rt andfind— at x=2 (L3- Applying)

Ans- = 343 2+5



>—=32+6 +0 —=32+6
—( =2)=3.(2?%+62=12+12=24

—(at x=2)is 24.

1
w.r.t.

8.Differentiate S : (L3- Applying)

1

Ans:— { s )}

1

{C =)y

f’(ax+b) — (ax+b)

)
{C )P

9. Find derivative of =— (L2- Understanding)

Ans- given =

= > (by using quotient rule)

= = — (Ans)

N
|
N

10. Evaluate Iirra—s7 (L2- Understanding)

. . 5
Solution: lim——
-0 7

=—=—(Ans)(As x > 0= 5x —>0and 7x —> 0)



11. Evaluate Iirr(}u (L2- Understanding)

5-1
. .. 3 -1
Solution: lim——
-05-1
3 -1
ﬂ'm 5 -1
.3 -1
lim
)
T 5 -1
lim
-0
In3
= (An
In5 ( S)

12. Find Iir(r)l[ 1+10 (L2- Understanding)

Solution: Iir(r)1+[ ]1+10

= Iina[O + ]+ 10 (puttingx=0+h, Asx->0=>h->0)

=0+10
=10 (Ans)

13. Find the derivative of - with respect to x. (L2- Understanding)

Solution: Derivative of 7 with respect to x =—( Z)

=0 (As 7 )
14.1f =  “thenfind —. (L2- Understanding)
Solution: Given = 222
—=—2 )
=2—(C )
=2 1
=2 (Ans)
15. Differentiate tan™'  with respect to cot™ . (L3- Applying)

Solution: Differentiating tan™*  with respect to cot™!

_—(tan™! )
" —(cot™t )




=-1 .(Ans)
16.If = then find —.

Solution: Given =

—==C )
=—C )
=cot (Ans)
17. What is the slope of the curve = atx=- ?
Solution: Given =
Slope of the curve = —=—( )= 2
At=_, —]X:Z= ZZ = (V2)?=2 (Ans)

18. Differentiate with respect to

Solution: Differentiating with respect to

=cotx cos®x  (Ans)

19.1f = 4+  thenfind —

Solution: Given = %4+
_=_( 4 + )
=—(N+—= )
=4 3+ (Ans)
sin x*

20. Evaluate lim
x—0 X

(L2- Understanding)

(L2- Understanding)

(L3- Applying)

(L2- Understanding)

(L3- Applying)



. o
Sin x

Solution : — lim
x—0 X

. 7X
S ——
= lim —180 (o
x—>0 X

e .
=——radian)

n n

21. If lim >

X2 x —

=80, where n is a positive integer, find the value of 7.

(L3- Applying)
Solution: lim ¥ =2 =80
x—2 x_2

.oox"=2"
lim
= 2 x-=2

=80

= n2"" =80
= n2" =160
= n2"=5.2
= n=5. (Ans)
22. If y=tan '(sin’ x), find Z—y . (L3- Applying)
X
Solution: y = tan™'(sin” x)
d 1 d (.
pd :+4.—(s1n2 x)
dx 1+sin"x dx

1 }
= —42smxcosx

1+sin” x

;—sin2x. (Ans)

1+sin” x

23. Find the derivative of v2x* +3x+5? (L3- Applying)

Solution: Let y =+/2x” +3x+5

D _ : A ax 130+45)
dx 2% +3x+5 dx




1
223 +3x+5

24. Differentiate +/1+sin2x w.r.t x ?
Solution: Let y =+/1+sin2x

= \/(sin x + cos x)

=sin x + cos x

d .
Y _ cosx—sinx (Ans)

dx

x—0 X

2x
Solution: lim(3 lj

x—0 X

2x
25. Evaluate lim(3 lj?

2x

. 3_g
26. Evaluate lim——
2 2

. . 3-8
Solution:lim——
L2 2

3 _23

=3.2371
=3.22

=3.4=12. (Ans)

27. Evaluate lim
~01+

Solution:lim——
01+

28. Evaluate Iirq () wheref(x) =

(4x+3). (Ans)

2x
=lim£3 1j2:210g3 )

-

(L3- Applying)

(L2- Understanding)

IJ =log,a) (Ans)

(L2- Understanding)

(L2- Understanding)

(L3- Applying)

Ans- LHL= lim () =lim (1= )=1lim~(1-h)=~(1-0) =1

{Puttingx=1-h= 51" =

- 0 where h>0 and 1-h <0}

R.H.L.= IirP+ ()= Iina 1+ )= Iirrg(1+ h)+1 = (1+0)+1 =2

{Puttingx=1+h = - 1"=

- 0 where h>0 and 1+h >0}



Hence L.H.L. #R.H.L.
Iirq ( ) does not exists.

29. Find Q, if y=sin"' 2x.
dx

Solution: y =sin"' 2x
N dy _ 1 d

=——(2x)
dx 1-(2x)* dx
dy 1 d
= —=——
dx  \1-4x? dx( %)
dy 2

= T l_ax - (AnS)

30. Differentiate sec(tan®) w.r.t. ©.

Solution: Let y = sec(tan®)

% = sec(tan @) tan(tan 6’)% (tan 0)

= c% = sec(tan®) tan(tand).sec’ & (Ans)

Extra question (2 Marks ) to be added

1. Evaluate

-

—2D jim 2=

lution: lim
Solutio 1= LMoo

-

2

2. Find the Derivative of = / :

. 1- 2 2 2
Solution: = = - 2 =
1+ 2 2 2
— = g — 2
. 1—cos
3. Evaluate Ima -
.1 .2 2
Ans :- |m(1) C(Z)S = ||n(]) 5 2
. sins  sin= 1,. Sins sin= 1 1
= [im2.—2.—2 = Z|lim—2 2 =Zx1x] = =
0752 752 250 5 5 > 2

(L3- Applying)

(L3- Applying)

(L3- Applying)

1 1
—>E:> _E—>02X—1—>O]

(L3- Applying)

(L3- Applying)



2
.22 41
4. Evaluate Ilnl 5

L2241 o (=1)2
Ans. IIETI > = “Df—( -y
= lim—
-1
_ 11 0
- 1 1
5. Differentiate tan™? 2 w.r.t x.
1
Ans:- —=m—( 2 )
1+ 4
6. Findf' (v3)iff(x) = xtan™!
Ans. f(x)= tan™!
-1
f! (X)= (x tan ): 1:
_ 1 -1
= 3+ tan

5 Marks Questions & Solutions

1. Estimate . ( +—)_

6

Ans:lim (1 + 37)_

4.63

(102

~|8

=l
3

=|i%(1+37)

=+ 1. tan™!

(L3- Applying)

(L2- Understanding)

(L3- Applying)

Taxonomy Level

(L3- Applying)



1y
=lim(1+ ) (bytaking%: )

18
= 4

= 3 (sincelina(1+ )£= ) (Ans)

2I1f = thenfind— (L3- Applying)

Ans-Giventhat =

Taking logarithmic both side we get
log =log

= = log

=—(log )=—( )

=*—=log —()+ —(log )

i = log .—+ 2
:>—(1— ) =/
:>_(1— log )_
== _(1— log )
Therefore— = %(Ans)
3. Evaluate Iig% (L3- Applying)
= Iiﬂ% (Put u =x—5, when x-->5 then u -->0)
_ lim 29 +5)=log 5
-0
- lim %)

-0



. log z+1)
lim——=

-

. log G+1)
= lim——
-0 §-5

_ 1y Jo8 049
5 .0 5

.1 =

gl

(Ans)

1
gl

4. Evaluate Iirrcl)

Sqution:Iina

=lim
-0

= lim

-0
=ln .1
=1.1=1 (Ans)

3 -2
4 -3

5. Evaluate Iirrg

.3
ion:lim
Solution m-—

3 -2

=lim—-

3 2

lim
—_ 0

4 -3

lim
-0

lim @ ~b- -1
-0
lim@ —D-G -1
-0

-1 2 -1

lim 3
— -0
4 -1 3 -1

—lim——

—lim
-0

lim
-0
_In3—-In2

“In4—In3
3

In

In

N

(Ans)

w| N

6. Examine the existence of the limit of the function

(L3- Applying)

(L3- Applying)



| —2|
() ={ 62 ’ 7;2 atx=2 (L3- Applying)
| —2|
Solution: Given ( ) = { > 7 2 atx=2
0, =2
LH.L= IirP_ ()
| =2
_Ilgl -2
-Iina li: :zl ( putting x = 2-h, As x->2 => h->0)
=lim=!
-0 —
=lim—
~0-—
=lim—-1
—»0
=-1

( putting x = 2+h , As x->2 =>h->0)

LH.L#ZRH.L

| =2 .
IlngTz does not exist.

7. Find the derivative of sinx by using definition or first principle. (L3- Applying)

Solution: Given y = f(x) = sinx
As x changes to x+h
=> f(x) = sinx changes to f(x+h) = sin(x+h)

+ —
i ()= O
-0

“lim—{*F)—

-0
_iim? (55 sin(55)

-0

2 + .

—lim2 (*5) sin(z)

-0
=Iim2005( +5)sin (5)

-0
_ 25in(5)
-Ilfr(}cos( +5)IH0
=cos( +g)lm(1J o ()



=cos .1
=CO0s

—(C )= (Ans.)
8. Differentiate 3+ 3=23 with respect to x.

:Given 3+ 3=3 e (1) (L3- Applying)
Differentiating w.r.t x on both sides of (1) we have

—(3+ =—a )
S (Y+=(9=3 =)
=3 2+3 2—=3a( —+ —)
=>3( 2+ 2—)=3 ( —+ .1)
=>3(?+ ?—)=3 (—+)

=2+ 2—= (—+ )
=> 24+ 2= —+
> 2 _= _2
=>(2- )—= -2
2
=>—=— (Ans.)
d i
9. Find 2 if y=5"" (L3- Applying)
dx
:Ssinx2

Solution: Given that, y
Differentiating both sides w.r.t. x.

Y _ gine 1nsi(sin %)
x dx
=5""" In5cos x° i(xz) ()
- “dx (As——==Ina)
=5""" In5cosx>.2x
=2x5""" In5cos x° (Ans)
10. Differentiate (logx)"™"". (L3- Applying)

tan x

Solution: Let = (108%)
Taking logarithm both sides

In y =In (log x)™*

=tan x.In(log x)

Now differentiating both sides w.r.t. x



1
lay = In(log x).sec” x + tan x.

(As——==
xlogx

N 3¢ In(logx).sec” x + tan x. !
dx xlogx

X

Extra question (5 Marks ) to be added

1.Evaluate

-

. . 5
Solutlon.llfr(l) —

. b —2—]
= lim————
0 [7+5—]

51im =2 lim—
__ -0 -0

7+5 Il%—

51-12 _ 1

745 1 4

C )y_1

)

D (logx)**< In(log x).sec” x + tan x. ! (Ans)
d xlogx

2. Find the Derivative of ~ ~ —— with respect to x .

2

: 11
Solution: Let Y =cos ™1 —
1+

To find the derivative , put

3. Evaluate _

-

Solution: Iirrcl)

(L3- Applying)

(L3- Applying)

(L3- Applying)



=Hm{—;3H%——=11=1[ _ Otanx - 0]

4. Evaluate ( + —) (L3- Applying)

3 10
. . 2\7 3
Solution: lim (1+3—)2 3

- 00

133
= {grﬂ) (1 + 33)33}

10
=3 [ - o.02.0]
3
5. Find the value of a if # = (L3- Applying)
. 5(5 71-1) _
Solution: Ilm—( mrTanb
im26 Y =5 puttingy=x-1when -1 -0
.0 log
- |im& 2 =5
log -0
log 5 _ _
oy 1=log 5=log =a=5.
6. Find the Derivative of = [ ( )] (L3- Applying)
Solution: =log[log( )]
o _ 1 {log ( )}: 1 1 ()
-+ ri__ 1
Tlog( ) log(C )

tan — sin
— )

7. Evaluate Iina( 3 (L3- Applying)

sin
. — s . ———sin
““OI(tan Ssm ) = |“|O|(C0S 3 )

. sin —sin . sin (1— ) . 1—cos
= lim ) = lim —s ) = lim —
-0 cos -0 cos -0 cos



- "f%((l—l_—z)) B "T)((l— (1)21+ )) )

_ . 1 _ 1 _ 1 _1
B “[g((lﬂosx)cos) _(1+ 0 O B a+n1 _E
.24 43
8. Evaluate I'ﬂTis (L3- Applying)
Ans.
. 2.3 - 43 0
||mm (Bform )
C e (-1 3)
=M=
. (=3)( -1
=lim————=
-1(-5( -1
— |im;3 _1s _—2_1
71 -5 T 1-5 -4 "2
. 3437 =2
9. Evaluatellm ha 5 (L3- Applying)
Ans.
lim32 2 . Iim3 52
-0 2 -0 2
. 32 +1-23 . (3)%-23 .1+12
|Im 3 2 = |Iqo 32
. (3 -1 . 13-l
= |I£T8 - |I[T(])3( )
-1 2
5 (log 3)
= (In3)?
10. Find —where y = /siny/ (L3- Applying)

Ans:-  y=4/siny

Herey =+ ,u=sin ,v=+



2y
Therefore, —=—. — —
-1 cosy L
—zv_.cos 3

_1 1
_2W'COS\/_'2¢‘

Yt

1. Ify =sect ("2) then find —

Ans.
y =sec! (E) Put x = a tan
=sect (—2+ i ) =sec! (—m)
= sec”! (E) =sec™ (—)
=sec ! (sec )= =tan™! (-)

Now — = — {tan™? (—)} 1+1 —(—)

_ 1 1, _1 1
- 2 )__ 2, 2
(1+) 2

12. Differentiate (sin )™ w.r.tx
Ans.
y =(sin )"
Thenlogy =log (sin )™ =In xlog (sin x)
Differentiating w.r.t x ,

1 1 .
P R + —
pom log(sin x)

(L3- Applying)

(L3- Applying)



—=y[ Inx cot x +8EN )y

—=(sin )" [ Incotx +28&n )



MATHEMATICS-1(1% Semester Diploma Engg:-2024-25)

UNIT-11I

02 Mark Questions & Solutions

Findthevalueof (— ) * .
(= D)% = (=) (= i)2 = (=)™ ()2 =i . -1=1" 1211

O+ ()

Since arg(z,) +arg(zp) = arg(z;.2,) .
=> arg(w) + arg(w?) = arg(w x w?) = arg(w?) = arg(1) = 0.

Therefore, arg(w) + arg(w?)=0

+

1 13-4 _ 3—4i 3—4i

Letz = - = - — = — = -
3+4i (3+4D(B—4i) 32—-(4)? 9-16(i)?

_ 3-4i  _3-4i 3-4i_ 3 4

“9-16(—1) 9+16 25 25 25'

. 3,4

% 2=%5" 25

3 4

Thus, conjugate of 35425 + EI

Find the multiplicative inverse of —

2=4+3i&|z| =42+ 32 =25

Lz _4+3i_ 4 3
7t=—= =

2|2 25 ~ 25 25

o .. 4 3.
Thus, the multiplicative inverse of 4 — 3i is > +2—5|

_(+)

Taxonomy Level

Level-2(Understanding)

Level-2(Understanding)

Level-2(Understanding)

Level-2(Understanding)

Level-2(Understanding)



(1+0)? 12+i2+21i 1-1+2i 2i

2i(3+1)

_6i+2i2  6i+2(-1)

Since z =

3—i 33— 3—1  3-i @B-D@B+0) 32— 91
62
T 9+1
_—2+6i_—2 6. _-1 3
“~10 10 10 5 '5
az?andbz—
.2 _
Thus, a+ib, form of z = (l;_ll) is?1+§i
-+ Level-2(Understanding)
=—1++3i=| |e® (where| | = modulus of the complex number and 6

= amplitude of the complex number)

| |=\/(—1)2+(\/§)2=\/m=\/z=2

V3 m 27
=11 — 1 - -1 =MN——=—
(Bntanlntan\@n33

i2n
=2e3
(- )+ = -

comparing the real and imaginary parts we get,
X—2y=4,3y=—06

=> 3y =— 6, =>y=_?6=—2
now,x—2(=2)=4

==>x+4=4

==>x=4-4=0

Thus, x=0, y =—2

( +

(L+w)®=(—w?)> (sincel+w+w?=0 (1+w)=—w?)

Level-2(Understanding)

Level-2(Understanding)

A+ w)® =—wi0 =—-ww=—w33w=—(1)3w=—1w=—w (sincew® = 1)

Level-2(Understanding)



10.

11.

12.

V2i=VIi—1+2i=J()2+(i)2+2i=(A+i)2=x(1+I)
+ - Level-2(Understanding)
i17 + i20 I13
— ile. i+ (i4)5 _ ilz.i
= ({(%i+ (%> - ((*3i=1%i1+15-13i (sincei* = 1)
=i+1-i
=1
+ Level-2(Understanding)
Lletz =2+ 3i
Multiplicative inverse of z = 11 . 12— 3D - (2-3%
P T772+31 2+302-30) 22— (30)2
_(@2-3) _(@-3)_(@2-3)_2 3.
T4-9(—-1)  4+9 = 13 13 13
— Level-2(Understanding)
1 11 +1) 1+ 1+i 1+ 1 1
Letz = - = - — = — = = —+—i
1—-i (@A-i@+i) 12-i2 1+1 2 273
Lol eac ) angp L
z= > 2| erea = an >

2] = !
B 4

H
ﬁl

a7
Amplitude (8) = tan™! (g) =tan™!
13. (.)= (,
_ _nn
L.H.S.=P(n,n) “h=m 0

NI—‘

1
\/§
> =tan"1(1) =

Nl R[Nl =

Level-2(Understanding)



14.

15.

16.

n! n!

n!

RHS =P(nhn—1) =

L.H.S. = R.H.S. (Proved)

Given that P(n,r) = 1680,C(n,r) =70

P(n,r) 1680
c(nr) 70

n!
__ (=0t _

rr(n—r)!

_ n! rn—-n!
= (n—r)!>< n! =24
=>rl=24=4]
==r=4
Since P(n,r) = 1680
P(n,4) = 1680

n!

> —(n D 1680

— — — — 4

e nin—1M—2)(n—3)(n—4)! C8xTXEXE
(n—4)!

==>nh—-1)(h—2)(N—3)=8x7x6x%x5
=>n=38

., +)= 0. +)

Solution:

Given C(20,r +6) = C(20,r + 2)
=>r+6+r+2=20
=>2r+8=20

=>2r=12

=>r=6.

Solution:

(n— = D) (h—n+1D (15! -

n!

Level-2(Understanding)

Level-2(Understanding)

Level-2(Understanding)



10! 10! 10x9x8x7!

P(n,r) =P(10,3) = @o—3) === T =720.
c — C(10.3) = 10! 10! 10><9><8><7'_120
(N =CU0D =31 —g) 371~ @x2xD)7l |
17. ( + —) ) Level-2(Understanding)
9
_ _ ni2—9/1\" n3 1 _ 12! 3l 120 .1

_12x11x10x9! .1 1760

91(3x2x1) X3 X3

18. ( - —) . Level-2(Understanding)

Number of terms in this expansion is 8. Hence there are two middle terms

i.e.4th term and 5th term.

—3/1\3
athterm = t; = ty,; = (~1)%C(7,3)(2x)’ 3(;) (- 1)m(2 '

1 7 X6 x5x4l
(1)3'4' D Gxzxnar 2 == 560¢
4
o — (_1\4 741\ _ 4 N3l _ a6l
5th term = ts = t441 = (—1)*C(7,4)(2x?) (X) =7 (7_4)!(2x) X4_3!4!2 X
_ 7><6><5><4!232_2802
T @x2xnar <X T
19. ( - +—). Level-2(Understanding)

1, 112\ 1,21° 1
oz = (o -2ende B = [-3] = -
X X \X X X

Total number of term in this expansion is 13.

20. ( + ) , + + + [ + = .
Level-3(Applying)

By Binomial theorem, we have
(L+X)"=Co+Cyx+ C2X2 + C3X3 Fereeeenn + CpXN weeeen (Eql)

Puttingx = 1, in (Eql), we get



21.

22.

23.

(1+1)n:CO+Cl+C2+C3+ ________ +Cn
:>C0+C1+C2+C3+ ........ +Cn=2n.

i C . )= 0, +) . )

Solution:
C(18,r) =C(18,r+2)

=>r+(r+2)=18
=>2r+2=18
=>2r =18-2=16
=>r=28

8! _8x7x6x5bl 8x7x6

51 (8—5)! 51 3l = 3wax1i P

C(r,5) =C(85) =

Findn,if (, ). ( — , )=

Solution:

GivenP(n,4):P(n—13)=9:1
Pn4) 9

T Pin-13) 1

n!
(=2 _
I G

(n—1-23)!

n!
(n—4)!
(n—1)!
(n—4)!

=>

n(n—-1)!
(n-1)!

=> 9

=>n=9.

Level-2(Understanding)

Level-3(Applying)

If , arepositive integers, suchthat =< < | thenshow that — =

Solution:

L.H.S.

!
c(nr) _ m __n =D (-D)

c(nr—1) n! Tl (n—r)! n!

T=Di(n—(=D)!

_=D!n=r+1)! (—r+LH(M—-r)!
Torx@=D!'(n—-n!" r(n—r)!

Level-3(Applying)



24. Showthat ( , )=

25.

26.

27.

(n=-r+1)
=——— = = RHS(proved)

(—=—.)+ =, =)
Solution:
R.H.S.

( —1)!

(-
—1)—( —1= )!+
( =D
( —1—- +1)!
( —D!
=)
( -
¢ =)0~

PC =1)+ ( -1,

(-
=T o _1)!+
(-

== _1)!+
_ (-,
(- -1
(-
‘(——nﬁ+<—ﬁ
=D - +]
(- —oilc—)
_ ( =D g ]_ !

(- il Tt
= ()= ( )

Find the middle terms in the expansion of (— + —)

( —1-( -D)!

—1)!

Solution:

1
10-5, .5 10! 5,5

= 6= 5= WH(-) () =5!(T'_5)!(‘) )

_ 10x9x8x7x6x5! 5 5 252
T Blsxax3x2x1 5 5T <U%

Using Binomial Theorem, Find the valueof () .
Solution:
(99)* = (100 — 1)*

The Required middle term = 10,
2

Level-3(Applying)

Level-2(Understanding)

Level-3(Applying)

= (4,0)100* — (4,1)100% + (4,2)1002 — (4,3)100+ (4.4)

= 100* — 4 x 100% + 6 x 1002 — 4 x 100 + 1
= 100000000 — 4000000 + 60000 — 400+ 1 = 96059601.

Find the co-efficient of in the expansion of ( - —)

Solution:

Let (r+1)™ term contains coefficient of 32

=D as (9 (%)

1

=(-1) (5, ) 4 =

=(-1) (15 ) ®* 7 =(-1 @5 ) ©7

60—7 =32

=>7 =60-—32=28.

Level-2(Understanding)



28.

29.

30.

== =4

#1= 5= (-1 (154) 074 = (154) ¥

The co-efficient of 32is (15,4).

Find the 5t term in the expansion of ( - —) . Level-2(Understanding)

Solution:

314
5= 4+1 = (—=1* (104)(6 )10—4<_)

3 4
(10,4)(6 )6%

12
(104)6° 6—= (104)6° 2 2,

Find the middle term in the expansion ( + + ). Level-2(Understanding)
Solution:
(Lr2 + = (0 = (20
15.

8

14! 14x13x12%x11x10x9x8x7!
g =741 =C(147)X" = f=

7 — 7
71(14-7)! Tx6x5x4x3x2x1x7! X 3232x".

State Binomial theorem for positive integer index. Level-1(Remembering)
Solution:
If x& y are real numbers, thenforalln N,
(X + )" = C(n,0)x" + C(n, L)X" Ly + C(n, 2)X" 72y +-everrnnnn. + C(n, n)y"
n

e, x+y)"=  CnnNx""'y'0<r<n.

r=0
Here C(n,0),C(n,1),C(n,2), - C(n, n)are called Binomial coefficients.

Extra Questions (2 Marks)

31. Resolve into partial fractions % Level-2(Understanding)
el 2% L (B (D)
Solution: Let( v +t— (-3
2 +1= ( —3)+ ( —2)————— 1)
Put =2 (1), 5= (-1 =—5
So the required partial fraction
2 +1 -5 7
_— =t
( —2)( -3) -2 -3

32. Resolve into partial fractions Level-2(Understanding)

(+1)( +3)



__(*3)* (+D

Solution: Let

(+D(+3)  +1 . 43 (+1(+3)
= (++ ((+D - &

Put =- ), -1= (2 =-3

Put =- ), -3= (-2 =3

So the required partial fraction

1 3
(+1)( +3) +1  +3 2( +1)  2( +3)
33. Resolve into partial fractions 21_1 Level-2(Understanding)
ion: -1 __ 4 (+ (D
Solution: Let 1 (D -1 t— = (—D(+D)
1= ( +1)+ ( —1)————— (1)

put =1 (1), 1= (2 =§

Put =—1 (D), 1= (=2) :_%

So the required partial fraction

N B S S
2.1 -1 41 2(-1)  2( +1)
5 Marks Questions & Solutions Taxonomy Level
1 o (- + )+(+ = )=
Level-3(Applying)

Solution:
L.HS

1-w+w)s+([1+w-—w?)s
=(1+w—w)’+(1+w-—w?)s

=(—0—-—w)l’+(—w?-w?)® ( sincel+w+w?=0 1l+w?=—wand 1+ w=—w?)

(- 2w)° + (- 2w2)°

—32w° — 3210

=—320° 0? — 320° -

- 32(0®Hw? — 32(w3)3. w
=—32(DHw? —32(1)%-w ( sincew® =1)

=— 32w? — 32w



=— 32(w? + W)
=—32(-1) ( sincel+w+w?’=0 w+w=—1)
=32 = (R.H.S)(Proved)

2. +-= +—=

. 1
Given, X+;=20089

x2+1

=> =2cos0
=>x2+1 = 2xcos0

=>x2—-2xcosB+1=0

_ —(—2cos8) =./(—2cos8)2—4(1)(1)
= 2(1)

_2c0s0 = V4cos?8 — 4
- 2

_ 2¢0s0 +/—4( — cos26 + 1)
B 2

_2cosB=x v—4sin20
- 2

_2cosB+2isin®
=—

=> =cosO%xisin0
take, x =cos0 +isin®
=> x" = cos nB + i sin nB( by De Moivre theorem)

1 1
X" cosn@ +isinnd

= (cosn@ +isinnB)~t

1
=> 5 = cos (~1)(nB) +isin (=1)(n6) (by De Moivre's theorem)

1
:>F=cos(—n6)+isin(—n6)

1
== < = cos (nB) —isin (nB)

1
X" +—=cosnB +isinnB + cos (n6) —isin (nB) = 2cosnb
X

1
X" — i (cosnB +isinnB) — (cos (nB) —isin (nB)

)
Level-3(Applying)



i

1
x”—x——cosn6+isinn9—cosn6+isin(n6) = 2isinnB

(+)(-)

X2 +x—2 A B C

Let ———m=—+—+——
ot XX+3)(x—2) x x+3 x-—2

B X2+x—2 AKX+ 3)(x—2) +Bx(x—2) +Cx(x + 3)

XX DX =2) XX+ 3) (X — 2)

=> 2 +x—2 = A(X+ 3)(X — 2) + Bx(x — 2) + Cx(x + 3)
put x=0 =>—2= (0+3)(0—2)

=>—2= (3)(-2)

=>-2=—6

-2 1
== ==
-6 3
PUtx=2=>22+2—2=C(2)(2 + 3)
=>4+2-2= (2)(5)

=>4=10

=> =

ol N

4
10
Putx=—3=>(—-3)2—3-2=B(-3)(-3-2)

=>9-3-2= (-3)(—5)

=>4=15
4
=> = —
15

x(x+3)(x—2)

X2 +x—2 :
3,15
X

X2 +x—2 1 4 2
=> =—+ +
XX+3)(x—2) 3x 15(x+3) 5(x—2)

+

(+) (=)

1+2x A B C D

L = + + +
E!t(x+2)2(x—1)2 X+2 (x+2)2 x—-1 (x—1)2

level-2(Understanding)

level-2(Understanding)



1+ 2x AKX+ 2)(x =12 +B(x— 12+ C(x+ 2)2(x — 1) + D(x + 2)?

=>1+2 = ( +2)Xx—1)?+BX—1)?+C(x+2)’(x—1) + D(x + 2)?

Substiutex—1=0i.e.x=1
=>3= (3

=>3= (9)

Il

Vv

Il
ol w

Il
w|

Again substitutex+2 =0i.e.x =—2
=>1-4= (-3)?

=>-3= (3)°

Equating the coefficient of X3 and x? on both sides, we get

=> + =0

—>li3ceioo
3 3

=>3 =0

=> =0

== =— =0

So our required partial fraction is

-1 1
1+ 2x 0 3 0 3

TP x—12 (x+ 2)2(x — 1)?

(x+2)2(x—1)2:x+2+(x+2)2+x—1+(x—1)2

1+ 2x I S |
(x+2)2(x—1)>  3(x+2)? 3(x—1)?

X2+ 6 Ax+B Cx+D
Let — 2 =73 5
x=+1)(x*+4) x*+1) x=+4)

(+)C+)

x2+6 _ (AX+B)(x* +4) + (Cx+ D)(x* + 1)

DA 0+ D0+ D)

=>x2+6 = (AXx+B)(x>+4) + (Cx+ D)(x> + 1).

Level-2(Understanding)



Equating the coefficient of x%, x?, x and the constant terms on both sides, we get

Cofeeicient of x® on bothside =>0= + ————— €))
Cofeeicient of x2 on bothside =>1= + ————— @)
Cofeeicient of x onbothside =>=0=4 + ————-— 3)
Constant term on bothside =>6=4 + ————-— (€)

From Eq(1) and Eq(3)
Wehave A=0andC=0

From Eq(2) and Eq(4)

5
WehaveB=<andD = —
e have 3 an 3

So our required partial fraction is
X2+ 6 Ox + % Ox + _TZ
= +
RC+DP+4) (xXP+1) (x*+4)

X2 +6 B 5 . -2
C+1)(2+4) 3(x2+1) 3(x2+4)

Giventhat P(n,4) = 2P(5,3),

n! 5!
=> =2
(n—24)! “(5-23)

_>n(n—1)(n—2)(n—3)(n—4)!_ Ex4x3x2x1
B (n—4)! B 2x1

== (n—1D(M—-2)(n—3)=120
=> (n—3)(n—1)(n—2) =120
=> (n?—-3n)(n>—-3n+2) =120
Substitute n? — 3n = m, we get
=> (m+2) =120
=>m?+2m—-120=0
=>m?+12m—10m—120=0
=> (m+12)—10(m+12) =0
=> (m+ 12)(m — 10) = 0
=>(m+12)=0or(m—10)=0

== =—12 =10

Level-3(Applying)



again substitutre the value of m, we get
=>n?2—3n=—120rn?>—-3n=10

=>n?2—3n+12=00rn?—3n—-10=0

_ (=) V(=3)7-4mA2) - —(=3) = (=3’ ~4D(-10)

2(1) 2(1)
3++/9—48 3++/9+40
= =—F— orn=———7———
2 2
3++/-39 3++/49
= =———— orn=
2 2
o _ 3++39i _3x7
= = > orn= 5
3++/30i 3—+/39i 3+7 3-7
= = and or n= and
2 2 2
3 ++/39i 3 —+39i
== = and V39 orn=5and—2
2 2
=> :5( - )
7 < =, (., )+ (C, +)=(+ , +) Level-3(Applying)
L.H.S.
n! n!

)+ e+ ) = i T D= (= )

_ n! n!
_r!(n—r)><(n—r—1)!+(r+1)xr!(n—r—l)!

_ n! 1 1
_r!X(n—r—l)![n—r+(r+1)]

_ n! r+1+n-—r
Crx(—r=DHMn-r)(r+1)

n! n+1
r!><(n—r—1)![(n—r)(r+1)

nl(n+1)
Mxm—-r=—D!x(—-r)x(r+1)

_ (n+1)!
T (h=0)!x(r+1)!

_ (n+1)!
T (r+DIx((n+1)—(r+21)!




=C(n+1,r+1) =R.H.S.(Proved)

Let t.qyth termis independent of x.

Butt( 1y = (—1)"C(9, r)(g)@)g_r(%)r
= (—1)rc(o, r)(g)g_r(xz)g'r(%)r (;)r
= (-1)C(@,1) zz:: xlg'zr%%r
39-2r
= (—1)'C(9, ) Zg=-x28=3r

29—r

Since this term is independent of x,

=>18-3 =0
=>18=3
=> =6.
9-2r
tr+ny = (=D'CO,N) 25T x18=3r

39—2x6
t(6+1) = (_1)6C(916) 29—6 X18_3X6

9l 39—12
- % 0
Y =sie—6y 2 X
t_9><8><7><6!3‘3_7
T 6!3! 23 7 18

Hence the 7th term is independent of x and the term is 118.

9. + V.

LetvV1+4V3i=x+iy

Squaring both side , we get

2

(\/1+4\/§i) = (x +iy)?
=>1+4V3i = x2+ (iy)2 +2 x x x iy
=>1+4V3i=x2—y2 + 2 x x x iy

Equating the real part and imaginary part on both sides, we get

-).

Level-2(Understanding)

Level-2(Understanding)



== (XZ + y2)2 - (X2 _ y2)2 + 4X2y2
=> (X +y?)? = (x* —y?)? + (2xy)*
=> (2 +y?)? = (1)% + (4\/5)2

=> (x> +y?)?2=1+48

=> (x? +y?)? = 49

Solving Eq(1) and Eq(3) , we get
x=+2 andy =++3
Hence square root of 1 + 4v/3i i.e.

V1+4V3i =+ (2 + V3i).

10. —

Let (r + 1)th tern contains y%

a’\'
=> (141 = C(loy")(y3)lo_r(ﬁ)

a7l’
= C(10,r)ys30~3r y_5

r

a_7r
=C10n Y5030

a_7r
=Caon T30+

a7r
= C(lO, F)W

But y8r—30 = y10
=>8 —30=10
=>8 =30+10=40

=5 =

=> 5

Level-2(Understanding)



So,
r

a
=> (1) = C(10, r)w

7%5
== 5+1) — C(lO,S) y8x5_30

as® 100 a®
=> = CA0% I = 50— 5yy®

_10x9x8x7x6x5!a%®
B 515! y1o

_10X9x8x7x6 o 1 o 1
TBxAx3x2xl O Yyl e ET X

1
Hence the 6th term contains my whose co efficient is 252a3°.

Extra question (5 Marks )

11. Resolve into Partial fraction :

241 5 —5
H .o f— —
Solution: :5——~=1+—5——¢
5 -5 55 5 -5

2.5 +6 2-3 -2 +6  ( -3)( -2)

e R e L )
(-2 =3 -2  (-3(-2

L

=5 -5= ( —=2)+ ( —3)

Putting x=2 ,we get B =-5 and putting x =3 ,we get A=10

2+1 5 -5 10 5
Hencezo =1+ =551+ =5 =

12.Expand ( + + ) by using Binomial Theorem .

Solution: (L+2 + 23=((1+ )=+ )"

Level-2(Understanding)

Level-2(Understanding)

= (60)+ (61) + (62) %2+ (63) 3+ (64) *+ (65) °+ (66) °

=1+6 +152+203+154+6 °>+ 6

13. Find the term independent of x in the expansion of (— — —)

Level-2(Understanding)



2 4 6
Solution: Term independent of x in (? — —2)

6—

Let the term independentof xbe 41 = (, )(?2) (_—3)

= (6, );(—1) 4 2 = (6, )(-1) 36%4 12-2 -2

= (6, )(-1) =4 2
12-4r =0
=4r=12
=r=3

. 1 64 —1280
The termis 4 = (6,3)(—1)336—_343 =—20%x - =—

14. If and are the two roots of the equation > —2 +4 =0, thenshowthat + =
2 *1 - Level-3(Applying)

Solution:

_ 2+\/4-16 — 2+2+/3i — \/§i

The roots of the equation 2 —2 +4 = 0are given by, : >

Let =1++3iand =1-—+3i

Now, changing a and 3 to modulus argument form, we put
1=rcos and+3=rsin

r’(cos? + 2 )=1+3=4=> =2

sin B
Now,tan =—=24=+3=> =-
cos 5 3

a=2( 5+i g)endp=2( =i 3

Now, + =2 |( 3+i )+( i )

— 9o +1 _
220053 2 coss.




