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$SC CGL Trigonometry — ¢t Formula, Tricks & Notes

Basics ¥ @ advanced formulas, solved examples 3R diagrams @& — U &l 5118

1. Trigonometric Ratios P = i, B = snerw, H = cof

sin@=P[/H cosec6=H/P

v

cos0=B[/H secO=H/B e\Q\\ .'é

o? 3

tan®=P[/B cot6=B/P &£ =

X)) £

o

Relations: tan® = sinB/cosb, cotd = cosb/sind. cosec, sec, cot HAE {6 s
sin, cos, tan & reciprocal gl Base (B)

2. standard Angle Value Table @@ important table

1/v2 v3/2
cos 1 /3/2 1/v/2 1/2 0
tan 0 1/V3 1 V3 w
cosec oo 2 /2 2/V/3 1
sec 1 2/V/3 V2 2 o
cot o V3 1 1/v3 0

Trick: sin row = v/0/2, /1/2,/2/2, V/3/2, /4/2. cos 38 31 ug; tan = sin/cos.

3. Extra Standard Values (SSC g?e‘aﬂqam%) table # 7 813, w oA &

(vV6-v2)/4 (V6+v/2)/4 (v5-1)/4 /(10-2/5)/4
cos (vV6+v/2)/4 (vV6-v2)/4 /(10+2/5)/4 (V5+1)/4
tan 2-V/3 2+/3 - -

IIg TG E: tan15° = 2-4/3, tan75° = 2+4/3, cos36° = sin54° = (v/5+1)/4.

4. Fundamental Identities simplification & s

sin%0 + cos20 =1 1+ tan20 = sec20 1+ cot20 = cosec?0

5. Sign in Each Quadrant (ASTC) &« quadrant # 1 positive

S A

sin + All + 1 - Al + Il - sin, cosec + Il - tan, cot + IV - cos, sec +
T C Memory: Add Sugar To Coffee. STl @d negativel
tan + oS #
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6. Reciprocal, Quotient & Range & ware & & a1 et basics

Reciprocal & Quotient Range (Tst 61 =Hfta)

sin@ - cosecH =1 -1<sin@<1, -1<cosO <1

cosB -sech =1 secO 213a7< -1

tan® - cotb =1 cosec 2131 < -1

tan® = sinB/cosB, cotb = cosB/sind tan®, cotd &l @ig diar T (- to +)

7. Allied [ Reduction Angles fi =i angle @i gt @ & master key

-0 -sin@ coso -tan®
90°-6 cosb sin@ cot®
90°+0 cosb -sin® -cot@
180°-0 sin® -cos6 -tan®

180°+0 -sin@ -cosf tan®
270°-06 -cos6 -sin® cotd
270°+0 -cos sin® -cotf
360°-0 -sin® cos6 -tan®

Rule: 90° g 270° W ratio I&aes co-ratio (sinecos, tanecot) &9 ST &; 180° d 360° WR ratio &t ¥&aT 81 Sign 39 angle & quadrant &t ASTC &
SHIEN

8. Sum & Difference Formulas -z angles sg3/me w

sin(A £ B) = sinA cosB % cosA sinB
cos(A £ B) = cosA cosB F sinA sinB
tan(A = B) = (tanA = tanB) / (1 ¥ tanA tanB)

9. Double & Triple Angle ssc @1 high-value T

Double Angle (26) Triple Angle (30)

sin20 = 2 sinB cosb sin36 = 3sind - 4sin®@

€0s26 = c0s?0 - sin?6 = 2cos?6-1 = 1-2sin?0 c0s36 = 4cos®6 - 3cosO

tan26 = 2tand / (1 - tan20) tan36 = (3tanB-tan3e)/(1-3tan?6)

10. Complementary & Max/Min Values s 73 o aret
sin(90-0)=cos® tan(90-0)=cot® sec(90-0)=cosec®

Max / Min (SSC favourite): a-sin + b-cos® - max = +/(a2+b?), min = -/(a2+b?2). sinB-cosd BT max = 1/2.

11. Conditional Identities s A +B+C=180°

tanA + tanB + tanC = tanA - tanB - tanC
cosA + cosB + cosC =1+ 4 sin(A/2) sin(B/2) sin(C/2)

12. Product & Sum Formulas Tier-2 # suzitf

2 sinA cosB = sin(A+B) + sin(A-B) 2 cosA cosB = cos(A+B) + cos(A-B)
2 cosA sinB = sin(A+B) - sin(A-B) 2 sinA sinB = cos(A-B) - cos(A+B)
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12. Height & Distance diagrams & @2 @@ concept

Main formula: tan6 = h [ d (3378 / G| Elevation: 9 @ w1 Depression: Hw @ A

Angle of Depression
horizontal

Angle of Elevation

AT --10 e
observer d A d 3

Angle of Elevation Angle of Depression Two-angle case

Two-angle result: afe g d I W angle 6 & ¢ & MY, @ h = d - (tand - tang) / (tang - tand)|

13. Solved SSC-type Examples concept & @mar g

Q1. af2 sin@ = 3/5 (0 acute) &, dt secO + tand = ?
gal: cosO = 4/5, safaiv secO = 5/4, tan® = 3/4 = 5/4 + 3[4 = 2.

Q2. (sin30° + c0s60°) / tan45° 1 ATA?
g (1/2+1/2)/1=1.

Q3. 5 sin® + 12 cosO T 3ifAhad (maximum) A=F?
gt /(52 +122) = /169 = 13.

Q4. sec?0 - tan?0 + cosec?0 - cot?0 = ?
gt identities @ =1+1=2.

Q5. 2 sin15° cos15° &I ATF? (double angle)
gel: 2 sinB cosO = sin26 =sin30° = 1/2.

Q6. T tower @1 angle of elevation f& fiig A & 30° §; 40 Hiex utH (B dah) ST= R 60° gt SirdT g1 Tower &l Harg?
g h=d-tand tang / (tang - tan®) =40 - (1/v/3-v/3) [ (V3 - 1//3) =40/ (2/+/3) = 20+/3 #ieX (= 34.6 m).

Q7. sin230° + sin%60° = ?
gl 1/4+3/4=1.

Q8. af2 secO + tand = 2, dt secO - tand = ?
gl: (secB+tanB)(secB-tanb) = sec?B6-tan?0 =1 = 3 =1/2 = 0.5.

Q9. cos1°-c0s2°-c0s3° ... c0S90° &kl ATH?
&T: UM% # cos90° = 0 377dT &, $AfIY I 3w = 0. (SSC &l classic trap)

Common Mistakes — & wrafaat 9 &:
« tan 90° = 0 9T — Ig not defined (<) &I
« ASTC # sign e (2nd quadrant & cos negative, sin &) !
- Allied angles & 90°/270° W ratio T & (co-ratio FdT &) |
« cos(A+B) # T &1 fag - 3 STHT (CosA cosB - sinA sinB)|
« Max/Min & //(a2+b?) &Y siTg (a+b) fora gl

Quick Revision — exam ¥ &l uget I 2@ :

v Standard value table (0-90°) v i identities v ASTC signrule v Allied-angle rule (90°/270° @R co-ratio) v Max/Min = +/(a?+b?)
v Height & Distance: tan6 = h/d
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