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Dear Colleague

Mathematics — Additional Question Bank — Higher (Ref No 4972)

I have pleasure in enclosing the following additional material and replacement pages
which should be added to the above support pack. [Please note that each section is
numbered separately]

This pack contains the following:

A replacement title page for the Additional Question Bank

A new Contents page for the revised pack. This shows how the revised pack
should be assembled.

A new section 3 which contains the short response question analysis grids.
(Pages 1-11)

A new section 4 which contains the short response questions from past Higher
Mathematics question papers from 1989 to 1999 inclusive.(Pages 1-114)

A new section 5 which contains the extended response question analysis
grids.(Pages 1-11). These grids are set out in a different order to those in the
existing pack. This insertion is in chronological order to make it easier to add
further questions to the bank.

A replacement page 59/60 and additional pages of extended response
questions. (Pages 113-123).

All of the above should be separated and inserted in various parts of the
“Mathematics —Additional Question Bank —Higher” folder issued in Spring 1999.
In order to make the insertions correctly please follow these instructions.

1. Replace the original front page with the new Spring 2000 version.

2. Insert the new contents page after the front page and before the
“Introduction” section.

3. Replace the original “Short response question analysis “ grids (Pages 1-12)
with the new section.(Pages 1-11).

4, Insert the “Short response questions” (Pages 1-114) after the “Short
response question” grids and before the “Extended. response question™
grids.

5. Replace the original “Extended response question analysis” grids (Pages 1-
8) with the new section (Pages 1-11).

6. Within the “Extended response questions” section, replace page 59/60 with
the new version and add on the additional pages 113 to 123 at the end.

I hope that you find this extended pack helpful in your Higher Mathematics
assessment procedures.

Yours faithfully

Steve Kelly
Field Officer
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{(New) Section 3
SHORT RESPONSE QUESTION ANALYSIS

Pages 1-11






marks distribution

Main Unit von cale Py calc neui Content Reference E. R.G.

& Outcome part marks Unit C | A/B c [aB C J[AB Main Additional page no. Source
1.1 3 CT AT 1 [3] ] 117 119 93 19:‘;";5_’?1‘
2.1 4 G L L] 213 93 1089 au 2
1 @ T L if ] 31 94 989 ou 3

(b} 2 3.1.1
3.1 3 CT LT 1[5 314 94 1480 cu 4
2.2 3 BT 11 ]I 224 95 1309 ou 5
3.1 3 C 1L 13 ] 3110 95 1089 au 6
2.3 4 L IO L 1] 231 12m 96 030 qu 7
1.2 4 LT ][] 128 129 9 1989 au 8
3.1 5 (12 L L[] 31 97 1989 au 8
3.2 4 272 [ [ | [ ] 322 131 97 19:(;A$_’P1‘0
2.3 4 CTal O L] 232 9 1489 au 11
1.3 3 (1T2] T 1 [ [ ] 134 o1 98 19:%’“;:_”112
1.3 4 ] 1T 1 [T ] 135 113 99 193‘3";‘3_“’1‘3
s @ 2 C It 99 o8 au 14

(b) 2 1.
2.3 4 1 ) L] L] 23 100 030 ou 15
2.2 5 A1) T [ 22 100 9ge u 16
1.2 3 T3 L1 ] s 01 00 au 17
2.4 5 C T 1T 1 [2[3] 244 101 g0 au 18
1.2 4 T ([ ]1[2[2] 1.2.6 121 102 192(;)\;1:';1:119
33 @ C T O ] 334 102 4a9 ou 20

(b) 4 7
3.3 3 C 1 [Tz [ 334 103 ope qu 21

Mathematics: Additional Questions Bank (Higher) — Short response question analysis



marks distribution

Main Unit Hoh cale cle caicneat ] Content Reference g.R.Q.

& Outcome part marks Unit C |AB C JAB C |AB Main Additional page no. Source
2.1 3 CIT L 13 21 83 500 ou 1
1.3 4 27 [ [ 11T ] 139 117 83 19:?;25?;
1.1 4 T 1 T 174 | 119 117 84 193%“;1‘1’;
3.1 4 T 10 T 1[4 ] 317 316 84 19:%*‘:5_‘1’;
@ (T O[] s 55 1ag0 au. 5

(b) 1 .1.3
2.2 5 57T 10 [ J[ [ ] 225 226 85 193?33_‘1’;
2.4 5 T 107 1[5 ] 242 243 36 19:‘3“;1‘?;
2.2 3 Bl 10T ] 228 86 1990 au 8
2.3 s GT LT ][ ] 233 87 1990 au 8
25 9 C T B 1] 23 87 1990 au 10
(a) 2 1.2.2  1.27
1.2 3 210 L1 ][] 124 88 90 au 11
3.1 3 [T 11131 ] 313 88 1900 au 12
22 L L L] 227 89 1900 ou 13
(a) 0.1
3.3 6 C L O ][2la] 336 117 89 1990 au 14
2.3 3 37 1T [T ] 231 t2u 90 193%";:_“’1‘5
1.3 5 (213 L] L] 13 9 1990 qu 16
1.2 3 T T3] [ | 124 125 91 192‘3”‘;1’1’1‘7
2.1 4 C 1] ] [113] 21 91 1990 Qu 18
3.2 4 212 [ [ 1 [ [ ] 322 134 92 19:%";1:1)119
1.1 5 C [ O[] L] 1110 113 92 1400 au 20

Mathematics: Additional Questions Bank (Higher) — Short response question analysis



marks distribution

Main Unit non calc calo cacneut | Conlent Reference E.R.Q.
& OQutcome part marks Unit caBl [Cc [aB C [A#B| Main Additional page no. Source
SQA:H:Pl
1.1 2 ! | | I I | | 2 | J 1.1.7 1.1.8 73 1991 Qu. 1
SQA:H:Pl
1.1 2 2] ¢ [ L [ §} 1ot 73 41991 qu 2
SQA:H:P1
3.1 3 [ T |1 1 | [ 3] | 3.1.8 3.1.10 74 1091 Qu. 3
SQA: H:P1
3.3 (a) 1 Lot vy 1 74 1991 qu 4
(b) 2 L] [2]
SQA :H:Pl
1.3 4 4] | [ ] P | | 1.3.9 1.1.7 75 1981 Qu. 5
SQA:H: Pl
2.1 5 L b1 FPLsl | 211 75 1991 qu. &
SQA:H:P1
3.1 (a) 4 L 1 j[al |37 76 1991 qu 7
(b) 1 ‘I‘ .1.6
SQA:H: Pl
2.4 5 L[ LT J[5] | 244 76 1991 qu 8
SQA:H:PI
1.2 (a) 2 2t 1 1 ] 2 77 yest qu 9
by 3 1-2.
SQA:H: Pt
2.2 5 s L 11 | 228 717 1991 Qu. 10
SQA:H: Pt
1.4 4 L Jfal L | ] 143 78 1991 ou 11
SQA:H: Pt
2.3 3 13 J 0L [ 10 1 ] 233 78 198t au 12
SQA:H:PI
3.2 4 L 4] [ [ [ ] 322 79 1981 qu 13
SQA :H: P
1.2 (@) 1 S SO I N I O N R 7% 1991 qu. 14
(b) 2 [ ] 1.2.1
SQA:H:P1
1.2 @ L2y [ L [ | 128 80 1991 qu. 15
(b) 1.2.9
SQA:H:P1
2.2 (a) ENER .5 80 1991 qu. 16
(b) .6
SQA:H: Pl
3.1 5 [ ] L[ | [ 5] | 3.1.9 3.1.10 81 1991 Qu. 17
SQA:H:Pl
2.1 5 Lala4) [ 1 L[ | 21.6 81 1991 Qu. 18
SQA:H: Pl
1.2 (a) 2 2] V[ [0 1 | 126 82 4901 ou 19
(b) 2 1.2.6
SQA: H: Pl
2.3 4 Lef3s| L [ [ | 235 82 1991 qu 20

Mathematics: Additional Questions Bank (Higher) — Short response question analysis



Main Unit

marks distribution

Content Reference E_R.Q.

& Outlcome part marks Unit "3"|°:fs CGTKIB k:ir::/'.'st Main Additional page no. Source
1.3 4 2] 1 7 [ T 1] 139 117 63 1933"::."’1‘
1.1 (@) 8 [6e] | 1T V[ [ ] t1.7 119 1110 63 19:‘?;:;1’;

(b} 2 (2] | 1.1.10
2.1 3 CT 1L 13 ] 2t 64 1502 cu 3
2.2 4 GL IO T 1] 228 64 1002 Gu 4
2.3 5 T 3G L] 23 65 1002 ou 5
1.2 3 Gl L 0T ] 12 65 1502 au 6
a4 @ C T J[AL ][ ] 34 66 1902 ou 7
(b} 1 []1] 3
2.2 5 LI ][] 22s 56 1903 au
2.4 5 C T 10T 10571 242 112 01 67 1933“5_’1’;
12 @ 2 CT 0L ]2l ] 2 67 1993 au 10
(b) 5 1.2
3.2 4 (113) L] L] 322 68 1902 au 11
1.2 2 CT ) L] 2] 123 68 1903 au 12
1.1 3 CL G I 113 69 1993 au 13
52 @ CI3IC L 101 1= 69 1903 au 14
(b) 1] ] 1. 2.2.6
31 3 CT ]3] 31 70 1502 au 15
2.4 5 T 10 T 1[5 ] 241 112 o1 70 19:(;“;1:?116
2.1 4 I3 [T ][] 2t L a0s au 17
3.1 3 [T 0 ]3] 310 L o902 au 18
1.3 4 T 17T 1 [3] 137 124 72 19:?:5_::'9
Mathematics: Additional Questions Bank (Higher) — Short response question analysis



marks distribution

Main Unit non calc ko caicneat | Content Reference E R.Q.
& Outcome part marks Unit ciaB| [c [aB C [AB Main Additional page no. Source
SQA: H: Pl
3.1 @ 1 L Tl | 3aa 52 41993 qu. 1
(b) 2 3.1.3
SQA:H:Pl
1.1 (a) 3 1 [ ] | | 3] | 1.1.7 1.1.9 52 1993 Qu. 2
(b) 1 L_}_] 1.2.9
SQA: H:Pl
2.1 2 20 L[ 1T ] 217 53 1993 qu 3
SQA:H:Pl
1.3 4 4] L1 10 [ | 1310 33 1983 qu. 4
SQA: H: Pl
2.4 (a) 3 IR -1 54 1993 qu 5
(b) 1 E] .3
SQA:H:PI
2.3 3 s [ Pl 1 232 54 1993 qu. 6
SQA: H: Pl
2.1 4 ta ] T T V1 1 212 55 1993 qu. 7
SQA: H: Pl
1.2 3 Lz V[ [ |} raae 55 1993 qu. 8
SQA:H:Pl
3.2 4 ] 2 | ) | | l I I l I 3.2.2 1.3.4 56 1993 Qu. 9
SQA:H:PlL
1.1 (a) 4 [ O 0 O A A B 56 1993 qu 10
{b) 1 0.1
SQA - H: Pl
2.2 4 ] 4 | | | l | | | | 2.2.4 1.2.9 57 1993 Qu. 11
SQA:H:PI
31 (@) I e O A O N I 13 B B S 57 1993 Qu. 12
(b) .1.10
SQA: H: Pl
1.2 (a) 2 N I N A e B 58 1993 qu 13
(b) (2] ] L.2.6
(c) 1] 0.1
SQA:H: Pl
1.2 3 (37 | [ [ |1 [ | 1.2.4 1.2.1 58 1993 Gu 14
SQA:H: Pl
3.3 (a) 4 L 3] [ [ ] 335 39 1993 qu. 15
(b) 1 1.2.7
SQA:H:PI
3.2 4 L4l 1T [ | 323 59 1903 qu 16
SQA:H:P1
2.3 4 UL el [ | 231 60 1993 qu. 17
SQA:H:Fl
2.4 2 Lt 2] ] 242 60 1993 qu 18
SQA :H: Pl
3.2 (a) 1 N 3 61 1993 qu 19
(b) 3 .4
SQA:H:P1
3.3 4 L T J[rj3] 335 61 1993 qu. 20
SQA :H: Fl
1.3 4 Lef3j o |81 s 62 4993 qu. 21
Mathematics: Additional Questions Bank (Higher) — Short response question analysis



marks distribution

Main Unit non cale v calc nout Content Reference E.R.Q.
& OQutcome part marks Unit clas| [c [aB c [aAB| Main Additional page no. Source
SQA:H:P1
2.2 3 137 [ 1 L[ ] 2.2.4 42 1994 qu 1
SQA:H: Pl
1.3 3 ENEREE [ ] | 1.3.4 0.1 42 1994 Gu. 2
SQA:H:Pl
3.1 3 L [ (3] | 314 311 43 1994 qu. 3
SQA:H: Pl
3.1 3 L[ L (31 | 3.1.7 43 1904 qu 4
SQA:H: Pl
2.4 4 LT (4] | 241 119 44 19904 qu. 5
SQA:H: Pl
2.3 3 EXIg L ] 232 44 1994 qu. 6
SQA:H: Pl
3.1 3 L[ 1] (3] ] 312 3.1lo 45 1994 qu 7
SQA:H:P1
2.4 (a) 3 L] [3] ] 2.4.4 45 1994 ou 8
(b) 3 2.4.3
SQA:H: Pl
1.4 (a) 1 L1 1 [] L[ | 142 46 1992 qu. 9
(b) 1 [1] 1.4.3
(c) 2 1.
SQA:H: Pl
3.2 4 L T4] ] L[ ] 322 46 1994 qu. 10
SQA : H: Pl
1.2 3 [ 3] | { ] [ ] | 1.2.8 1.2.9 47 1994 Qu 11
SQA:H:P1
1.2 (a) 3 ElE [ [ ] 123 47 1994 qu 12
(b) 3 2.3.1 1.2.11
SQA:H:Pl
2.3 (@) 2 12f [ | L[ ] 233 43 1994 qu 13
(b) 3 2.3.3
SQA:H:Pl1
1.3 6 6! | [ | L[ ] 139 113 48 1994 cu. 14
SQA:H:P1
2.3 5 LT J[afae] [T | 235 49 19904 qu. 15
SQA:H: Pl
3.3 (a) 3 [2]1] [ ] L 4 124 49 1994 qu. 16
(b) 2 20 1.24
SQA:H:PI1
3.2 4 (1 73] [ ] ] | 3.2.2 2.2.3 50 1994 Qu. 17
SQA:H: Pl
3.1 3 L L] | [3] 3.3 50 4994 qu. 18
SQA:H: Pl
1.2 3 b1 2] | [ ] | 1.2.6 51 1994 Ou. 19
SQA:H:Pl
3.3 4 LT J L Taf ] ] 3.3.4 51 1994 Qu. 20
Mathematics: Additional Questions Bank (Higher) — Short response question analysis



marks distribution

Main Unit ~on Galc o Zale neut Content Reference E_R.Q.

& OQuicome part marks Unit c|aB| [Cc [aB c [AB| Main Additional page ne. Scurce
3.1 2 CL 1T 12l ] 318 31 g03 au 1
2.1 (a) 2] LT 30 [ ] 213 31 193§A$.:P$

(b) 2.1.3
3.2 4 L [T 1] s2e 32 903 au 3
3.1 3 C T L1 3] st 32 o0s o 4
1.1 3 T 1T 13 ] 117 111 33 19:?;:_”)5[
1.1 5 C L O[5 ] 1t 33 1995 u. 6
1.3 4 L 0 1T ] 13 34 1505 u 7
2.3 4 (47 1 T 1[0 T 7 231 12n 34 19:?;\;?1_:?;
2.4 3 [T L] [EL] 243 35 1905 ou 8
13 ® 9 BT JC L] ] vsu 35 1998 au 10
(@ [1] 0.1
12 @ 3 [211] ][I ] 12 36 1905 au 11
(b) 1 1.2.1
2.3 3 Gl L L L] 233 36 1005 au 12
3.4 4 CT ) EL ] 1] 3t 37 1905 au 13
1.3 2 (21 1L 1T 1 1 37 008 au 14
2.3 5 [T J[Is] [ ] z3s 38 o0s au 15
3.1 4 C T T ] [a[3] 319 33 1903 au 16
12 @ 3 )] [2l1] vz 39 105 au 17
(b) 1 1.2,
35 @ [T [T12] [C1_] 337 39 1995 au 18
(b) 7
3.3 3 CL L1 ][ [3] 334 40 008 ou 19
2.1 5 C 1 ][] [ifa] 21 40 905 au 20
13 @ 3 12]) T [ 136 41 05 au 21
b) 2 1.2.9

Mathematics: Additional Questions Bank (Higher) — Short response question analysis



marks distribution

Main Unit non cale P cale neut Content Reference E_R.Q.

& Outcome part marks Unit ClAB| [C [aB C [AB| Main Additional page no. Source
1.1 4 T 1] (2] ] 111 119 21 192‘?‘;‘5_"’1‘
2.1 2 2L JC L 1T ] 217 21 o0e au 2
1.2 3 3L J O L] 129 22 506 qu 3
1.1 4 7 1] (2] ] 111 119 242 22 193‘;*‘;‘:_”’1
2.2 4 a1 ][] ] | 2.2.4 225 23 193%)‘;:.“’;
3.1 4 T 17 ] (2] | 3.1.7 3.6 23 1;‘;"5”’;
2.1 4 L 1T 1T ] 213 24 oce au 7
12 0 2 CT VL ][zl ] 2 24 ode au 8

(i) 3 1.2.
1.3 5 T ] ] 134 25 106 au o
2.3 5 LI ][] 23 25 996 au 10
1.4 @ 1 C T 1T ][l ] 1.44 26 1506 ou 11

(b) 2 1.4.5
2.3 4 A7 ][ ] [ | z.3.1 121 26 193%"\;3.’:12
3.2 3 T3] [ T ] 322 321 27 19;%";3.”’113
0.1 4 L LT 1T e 27 00 au 14
2.3 3 T ] Bl ] 232 28 Lo0e ou. 15
1.3 4 212] C L ] L] 1311 219 28 406 au 16
1.2 3 GL T LT ] 128 29 1996 au 17
2.3 5 (TTa) L [ 234 29 o0 au 18
3.3 5 CT e [ ] 337 30 906 ou 18
2.4 6 CT LT J[Il5] 243 ou 30 1908 au 20
Mathematics: Additional Questions Bank (Higher)} — Short response question analysis



Main Unit

marks distribution

Content Reference E . R.Q.

non calc calc cale neut
& Outcome part marks Unit Cc [AB Cc [AB c |AB Main Additional page no. Source
SQA:H: Pl
1.1 3 [ 1 ] | | 3] | 1.1.1 .19 1.1.7 11 1997 ou. 1
SQA:H: Pl
3.1 3 N I B I 2 11 1997 qu. 2
SQA:H:P1
1.2 4 41 [ [ 1L [ ] 1z2s 12 1997 Qu. 3
SQA:H:PL
3.1 (a) 2 | ] I [ ‘ | | 2 | | .1.8 3.1.1 12 1997 Qu. 4
{b) 1 [ﬂ 1.3
SQA:H:Pl
2.1 (a) 2 2] L V[ 1 2az2 13 1997 Qu. 5
(b) 3 2.1.7
1.1 5 57 | [ 10 [ ] 1-1.8 137 1310 13 1933";:;')(;
SOQA :H: Pl
2.3 3 31 JL T Jp 1 | 232 14 1997 qu. 7
SQA:H:PI
1.3 3 (31 |0 [ 1L [ ] 134 14 1997 Qu. 8
SQA:H: Pl
1.2 (@) 3 EIEE R e 15 1997 au. 9
(b) 1 1.2.9
SQA:H:PI
2.2 4 (41 LT JL [ ] 225 15 1997 au. 10
SQA:H: Pl
3.4 4 T el T T | 340 16 1907 Qu. 11
SQA :H: Pl
2.4 5 L1 b Y[s] f 242 316 16 1997 qu 12
SQA:H:PL
3.1 4 T 17 7] | [1]3 ] 3.1.9  3.1.10 17 1997 Qu. 13
SQA:H:Pl
2.4 3 L.l T T JTl2l1] 242 17 1997 ou 14
SQA:N: P!
3.2 3 T3l JL L | 324 18 1907 qu. 15
SQA:H:P1
1.2 (a) 2 2 L]0t | 12 18 1997 qu. 16
® 2 1.2.
(©) 1 0.1
SQA : H: Pl
3.3 4 C T 1 Ta] [T ] 3.3.4 19 1997 qu. 17
SQA:H. Pl
2.3 @) 2 IR -3 19 1997 au. 18
® 5
SQA : H: Pl
3.3 (a) b T ]2l g} 38 20 1997 qu 19
(b) [ 2] 1.2
(¢) m 0.1
SQA:H:P1
1.3 4 L J i3] § | 37 139 113 20 g924, 20
Mathematics: Additional Questions Bank (Higher) — Short response question analysis



marks distribution

Main Unit ron calc calc calcneut | Content Reference g .R.Q.
& Outcome part marks Unit c|[aB] [c]aB ¢ [AB| Main Additional page no. Source
SQA:H: Pl
1.1 3 | | | | | | [ 3 | | 1.1.6 1.1.7 1 1998 Qu. 1
SQA:H: Pl
2.1 4 4l 1 101 ] 213 1 1998 Qu. 2
SQA:H:P1
3.1 (a) 2 N o T O e 2 I - B 2 4998 ou 3
(b) 1 .1.9
(c) 1 .1.1
SQA:H: Pl
2.4 4 L Tt el ] 2.4 2 1998 Qu. 4
SQA:H:P1
3.1 (a) b ]2l ] 3aa 3 1998 Qu. 5
(b} 3.1.1
SQA:H:P1
1.2 (a) L 1T ]2l ] 126 3 y008 qu &
(b) [T]1] o.1
SQA:H:P1
2.3 (@) 2 L2 P VL | 2 4 1998 Qu. 7
(b) 1 [1] 2.
() 2 2
SQA:H:P1
1.4 (a) 1 L[ el L | 14 4 Jo08 qu 8
{b) 2 1.4,
() 2 1.4,
SQA:H:Pl
2.3 4 | 4 | | | | | | | | 2.3.1 1.2.11 5 1998 Qu. ©
SQA:H: Pl
2.2 3 3l L] 22s 5 1998 qu 10
SQA:H:P1
1.3 4 [4] ] | | | | | ] 1.3.4 1.3.7 6 1998 Qu. 11
SQA:H: Pl
2.2 5 (s JL T JO [ ] 224 6 998 qu. 12
SQA:H: Pl
1.2 (a) 3 LD 103l ] 124 7 1998 Qu. 13
{b) 2 1.2.4
{c) 1 1.3.8
SQA:H:P1
1.3 4 b4 11 Pl ] 134 7 1998 Qu. 14
SQA:H: Pl
2.2 (b) 4 trls3sj 31 | 226 321 8 4998 qu 15
(a) 1 m 1.2.3
SQA:-H: Pl
3.2 3 3] 1 | | [ ] | 3.2 322 8 1998 Qu. 16
SQA:H: P
1.3 (a) L b J[ef2} 135 136 ? 1998 Qu. 17
b) 1.3.5 1.3.6
SQA:H: Pl
2.3 (a) 2 | | | | | | | 1 | 2 [ 2.3.3 2.1.6 9 1998 Qu. 18
(o) 1 1.2.1
SQA:H: Pl
3.3 4 | 1 | 3[ | | | | | | 3.3.3 331 334 10 1998 Qu. 19

Mathematics: Additional Questions Bank (Higher) — Short response question analysis

10



marks distribution

Main Unit 1on calc calc Calc Teut Content Reference g . R.Q.
& Outcome part marks Unit C | AB C |A/B C [AB Main Additional page no. Source
SQA:H: Pl
2.1 (a) 1 2.1 [ 1 7 11 ] 21a 104 L0409 qu 1
(b) 3 2.1 2.1.2
SQA: H: Pl
1.1 (a) 2 -1 R N e s 2 104 999 qu 2
(b) 3 1 1.1.10
SQA:H:P1
2.2 (a) 2 0. L T Y1 1 e 105 1999 qu 3
(b) 1 2. -2.6
(c) 2 2.2 2.5
SQA:H:Pl
2.4 2 2.4 VT T2 ] 2.4.3 105 1969 qu 4
SQA:H:Pi
1.3 3 1.3 [ T I A I e Tt 106 999 qu. 5
SQA - H: Pl
3.1 3 3.1 L T 13T ] 3as 106 1999 ou. 6
SQA - H: Pl
1.1 2 1.1 L 1 10 [2] 113 107 1909 ou. 7
SQA:H:PI1
2.1 3 2.1 L b J[3f | 2.6 107 1999 qu. 8
SQA:H:Pl
1.3 4 1.3 N N O A T DL B B 108 999 qu. o
SQA :H: Pl
1.2 (a) 2 -2 O O o P I e 2L 108 1999 qu. 10
(b) 3 2 [1]2] 1.2.4
SQA:H:P1
2.2 4 22 [4] VT[T [T ] 228 109 1999 au. 11
SQA:H: Pl
2.3 3 23 (3] | [ V[ | | 233 109 1990 qu 12
SQA:H:P1
1.2 (a) .2 L J L 11 ] re 10 1990 qu 13
(b) 1.2 1.2.9
SQA: H: Pl
2.3 4 2.3 N o A o O O 223 110 1999 qu 14
3.3 3 3.3 T T 3] 3.3.1  1.25 111 193?3:.:1’115
1.3 s 1.3 [2]3] [ [ [ ] 1312 131 111 {509 ou 16
SQA : H: Pl
3.1 (a) 2 3.1 I I O 0 O % % 112 1999 qu 17
) 4 3.1 1.9
1.4 3 1.4 | | 3| 1.4.5 112 19;(§A£.:P118
SQA:H: Pl
3.2 3 3.2 (2 VL[ | 322 321 113 1900 qu. 19
SQA:H:P1
2.2 4 22 [2]2]{ [ J[ ] | 224 113 1909 qu 20
SQAH: Pl
0.1 @) 10l L L T [t]e1 14 1999 qu 21
(b) 3 0. 0.1 1.3.4
Mathematics: Additional Questions Bank (Higher) - Short response question analysis 11






{(New) Section 4
SHORT RESPONSE QUESTIONS

Pages 1-114






Y A

A triangle ABC has vertices A(4, 3), B(6, 1) and (-2, -3) A(4,3)
as shown in the diagram. Find the equation of AM, the
median from A. 3
B (6, 1)
.
C(2,3)
rt marks | Unit non-calc cale calc neut Content Reference : 1.1
pa C [A/B| C [A/BL € [A/B | Main Additional '
Source
3 1.1 3 1.16 117
1998 P1 qu.1
d M=(2,-1)
.2 Moy = 2
2y ()=2x-2)
Express x° —4x® = 7x+10 inits fully factorised form:.
rt mark Unit non-calc calc calc neut Content Reference : 2.1
pa arks C TA/B| € TA/B| € [A/B | Main Additional
Source
4 2.1 4 2.13
1998 P1 qu.2

»°  evaluating f(k) for any integer by any method

find 1 value of k s.t. f(k)=0
e.g. f(y or f(=2) or f(5)

5 quad factor e.g. x -3x-10

o (x=1)(x+2)(x-5)

Mathematics: Additional Questions Bank (Higher) — Short Response Questions




Vectors p, g and r are defined by
p=i+j-k g=i+4k and r=4i-3j.
(@) Express p—gq + 2r in component form.
() Calculate p.r
(¢} Find Ir!.

t marks | Unit non-calc cale calc neut | Content Reference : 31

par S C [A/B| C [A/B]_ C |A/B | Main Additional .

(@ 2 31 2 3.1.1 Source
(b) 1 31 1 3.19

© 1 31 1 311 1998 P1 qu.3

1 1 4
dop=|1 | g=|0) r=| 3| sti by |
-1 4 0

The circle shown has equation ¥4
(x—3)2+(y+2)2=25- 6.2)
Find the equation of the tangent at the point (6, 2). / ,

° <

non-calc calc calc neut Content Reference : 2.4
C A/B C A/B C A/B Main Additional

part marks | Unit

Source

4 24 4 244 1998 P1 qu.4

o Centre = (3,-2)

2 4
* mmd;-3
3 3
. mtgt I_Z
4 3

. y—Z:—Z(x—F»)

Mathematics: Additional Questions Bank (Higher) — Short Response Questions



The line AB is divided into 3 equal parts by the AQG,-1,2)
points C and D, as shown. A and B have coordinates

(3,-1,2yand (9, 2, 4). ¢
- - D
(2) Find the components of AB and AC. B (9,2, -4)
(b) Find the coordinates of C and D. >
K Unit non-calc calc cale neut Content Reference : 3.1
part marks | Ui C TA/Bl C JA/Bl € [A/B | Main Additional :
@) 2 31 2 311 Source
® 2 31 2 311 1998 P1 qu.5
6
1 -
o AB=| 3 3 C=(5.00)
-6 4
2 . D= (7, 1,—2)
2 -
» AC=| 1
-2
The functions f and g are defined on a suitable domain by f(x) = x> -1 and g(x) = X242,
(a) Find an expression for f(g(x)).
(B) Factorise f(g(x)).
K Unit non-calc calc calc neut Content Reference 1.2
part marks | Unl C [a/B| C [A/Bl C [A/B | Main Additional
Source
(a) 2 1.2 2 1.26
(b) 2 1.2 1 1 01 1998 P1 qu.é
OR
(a2 3 ((x2 +2)+ 1)((x2 +2)- 1) It +dx?+3
4 2 2
2 (x2 +2)2 -1 4 (xz + 3)(x2 + 1) * (x + 3)(x + 1)
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A and B are acute angles such that tan A = % and tanB= %
Find the exact value of

(a) sin2A

(b) cos2A

{¢) sin(2A + B).

rt mark Unit non-calc calc calc neut Content Reference : 2.3
pa i s C |A/B| C [A/B| C [A/B | Main Additional .
@) 2 2.3 2 233 Source
(b) 1 23 1 233
© 2 2.3 2 232 1998 P1 qu.7
o sinA=2 and cosA=1% «*  sin2Acos B+cos2AsinB
5 anp_3 _I2 323
< §in24A=2x2x%=2 (accept 0.96) © sinB=vyy and cosB=q3 and 33
2
o cos24A= eg. (%)2 - (%) == (accept 0.28)
Two sequences are defined by these recurrence relations:
Upyyq =3, — 0.4 with 1y =1, Uyy1 =030, + 4 with vy =1.
(@) Explain why only one of these sequences approaches a limit as n — ¢o. 1
(b} Find algebraically the exact value of the limit. 2
(c) For the other sequence, find
(i) the smallest value of n for which the 1™t term exceeds 1000, and
(ii) the value of that term. 2
t mark Unit non-calc calc calc neut Content Reference : 1.4
part marks ' C JA/B| C [A/B| C [A/B| Main Additional .
(a) 1 1.4 1 1.4.4 Source
) 2 14 2 145
© 2 14 2 143 1998 P1 qu.8
! Only V_ hasa limit because —-1<0.3<1
2 egouse L=aL+b 4 gvaluate enough terms to exceed 1000
S oL=® < u,=17498
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Solve the equation 251n(2x - %) =1, 0sx<2x.

¢ K Unit non-calc calc calc neut Content Reference : 23
part marks | tm C [A/B|l € [A/B{ C [A/B | Main _Additional :
Source
4 23 4 231 1.21
1998 P1 qu.9
o sin(2 x— i‘f.) = % Alternative for 2nd and 3rd marks
2 _ —
2 2x-Z=Z 3% (gccept 30, 150) v 2x-g=%. x=%
3 .5 _
S x=% % v Li-g= x=7
4 _1x 3
A curve, for which gl = 62" - 2x, passes through the point (-1, 2).
x
Express y in terms of x.
. X Unit non-calc calc calc neut Content Reference : 2.2
part marks | Lni C [A/B| C [A/B| C [A/B | Main Additional
Source
3 2.2 3 228
1998 P1 qu.10

U S g
2 y=2x*—x* +k and substituting
3 k=5
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The diagram shows a sketch of the curve
y= > +kx® —8x+3. The tangent to the curve at
x = -2 is parallel to the x-axis.

Find the value of k.
t s | Unit non-calc calc calc neut Content Reference : 1.3
part mar C TA/B| C TA/B[ C [A/B | Main__Additional
Source
4 1.3 4 134 137
1998 P1 qu.11
JooB
dx = asewan
2 3x 4+ 2kx-8
3 3?4 2kx—8=0 when x=-2
4 k=1
2 2
Evaluate J (xz +}-J dx.
x
1
rt mark Unit non-calc calc calc neut Content Reference : 22
part marxs C [A/B| © [A/B| C |A/B | Main Additional
Source
5 2.2 5 224
1998 P1 qu.12
|1 kn 4 1
ow to expand brackets =
x
2 4 -2
. ¥ +2x+x 5 9.7
3 1.5 .2 10

L4 gx +Xx
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A sketch of the graph of the cubic function f is shown. It passes ¥4
through the origin, has a maximum turning point at (¢, 1} and a
minimum turning point at (b, 0). (@ 1)
(2) Make a copy of this diagram and on it sketch the graph of 0 . N
¥ = 2— f(x), indicating the coordinates of the turning points. (5,0 ¥ 3
{#) On a separate diagram sketch the graph of y= f'(x). 2
(¢} The tangent to y = f(x) at the origin has equation y = %x.
Use this information to write down the coordinates of a point
on the graph of y = f(x). !
art marks | Unit non-calc calc calc neut | Content Reference : 1.2
P a C [A/B| C TA/B| C [A/B | Main Additional ’
@) 3 1.2 3 1.24 Source
(b} 2 12 2 1.2.4
© 1 12 1 | 138 1998 P1 qu.13
o' clear evidence of reflection in y=0 o' rootsatx=a and x=b
0 5 : . . : .
o dlear evidence of translation ( ] subsequent *°  parabolic shape with min. turning point between
2 the roots and no other turning points
toa reflechon 5 (0’ _;_ )
R indication of passing through (a,1) and (?,2)
Differentiate 2+/x(x +2) with respect to x. 4
¢ marks | Unit non-calc calc calcneut | Content Reference :
part marks | Umt 72" B | C [A/B| C [A/B| Main Additional 13
Source
4 1.3 4 1.34
1998 P'1 qu.14

. know to expand
2 oxtadxt

I 3yt

%
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A sketch of part of the graph of y =sin2x is shown in
the diagram.

The points P and Q have coordinates (p, 0) and (g, -1).
(a) Write down the values of p and ¢.

(b) Find the area of the shaded region. o P@.0)
I PRI
Qig.-D
¢ K Unit non-cale calc calc neut Content Reference : 3.2
part marks | L C TA/BYL C [A/Bl C [A/B | Main Additional
@ 1 12 1 123 Source
) 4 32 1 3 226 321 1998 P1 qu.15
3TK
! p=% and g=3¢ 2 (sin2x) dx
%
< ~Jcos2x
A 1
3
> deal with — ve correctly giving
Given f(x)=(sinx+ 1)%, find the exact value of f '(%).
¢ K Unit non-calc calc calc neut Content Reference : 3.2
part marks | U C TA/B| C [A/B| C TA/B | Main Additional
Source
3 3.2 3 3.2.1 322
1998 P1 qu.16

Alternative |

4 2%sinx+1) expand and differentiate 2sin x + 1

2 xcosx «? differentiate sin” x
3 33 ERE]
T2 2
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A ball is thrown vertically upwards.
After f seconds its height is # metres, where h=12+19.6¢ - 498,

(@) Find the speed of the ball after 1 second.
(b) For how many seconds is the ball travelling upwards?

¢ mark Unit non-calc calc calc neut Content Reference : 1.3
part Inarks C [A/Bl € TA/B| C T A/B | Main__Additional )
(@ 3 13 1 ]2 135 136 Source
(b} 2 1.3 2 1.35 1.3.6 1998 P1 qu.17
. dh Alternative
. T S eeeees 4 " 4 ] o )
2 19.6-98 . <=0 . h(#) is a parabola which is symmetric
\ ' ) about its maximum
©98 S f=2 ¢ (eg) MD=15.9, K2)=208, 3)=159
so t=2

(2) Write the equation c0s28 +8cos8+9 =0 in terms of cos@ and show that, for cos8, it has
equal roots.
() Show that there are no real real roots for 8.

art mark Unit non-calc calc calc neut Content Reference : 23

par 5 C [A/B] C [A/B| C [A/B | Main Additional

() 3 23 1 | 2 233 216 Source

(b) 1 12 1 121 1998 P1 qu.18
J 2cos’@-1+8cosf+9 «*  ¢0s®=-2 has no solution
o2 2Acos6+2)* =0

or “p? —dac”=16—4x1x4

3 cos@=-2 twiceor “b> —4ac” =0
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Given x=logg 3+logs 4, find algebraically the value of x .

¢ marks | Unit non-calc calc calc neut Content Reference : 3.3
part mhar C [A/B| € [A/B| C [A/B | Main Additional :
Source
4 33 1 3 333 331,334
1998 P1 qu,19
o x=logsl2
2 5 =12
3 log5* =logl2
o log,g 12 log, 12 logl2 _
Tog oS or g5 9 Toes = 134
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P(—4,5),Q(-2,-2)and R(4, 1} are the vertices of triangle PQR

+y
as shown in the diagram. Find the equation of PS5, the P(4,5)
altitude from P. s 3
R4, 1)
-‘."‘-. / *
S
Q(-2,-2)
¢ X Unit non-calc calc calc neut Content Reference : 1.1
part marks 1 L C [A/B| C [A/B| C 1A/B | Main Additional :
Source
3 1.1 3 1.1.1 119,117
1997 P1 qu.1
1
[ ] mQR —1 E
2
© mpy=-2
O PN: y—4=-2(x+3)
Relative to a suitable set of axes, the tops of three chimneys have coordinates
given by A(1, 3, 2), B(2, -1, 4) and C(4, -9, 8}.
Show that A, B and C are collinear. 3

¢ K Unit non-calc calc calc neut Content Reference : 3.1
part marks n C [A/B| C [A/Bl C [A/B | Main Additional )
Source
3 31 3 317
1997 P1 qu.2
1 2
1 - 2 — —¥ a4
o' AB=|-4 - BC=|-8| AND BC=2xAB
2 4

3 — —
e AB| IBC & B is common hence A, B, C collinear
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Functions fand g, defined on suitable domains, are given by f(x)=2x and g{x)=sinx+cosx.

Find f(g(x)} and g(f(x})-

non-calc cale calc neut

Content Reference :

part marks | Unit C |A/B| C TA/B| C LA/B Main _ Additional 1.2
Source
4 12 4 126
1997 P1 qu.3

o  f(sinx+cosx)
**  2(sinx+cosx)
o g(2x)

. sin2x+ cos2x

The position vectors of the points Pand Q are p = —i +3 J+4k and g =7i— j+ 5k respectively.

-
(@) Express PQ in component form.

2
(b) Find the length of PQ. 1
¢ X Unit non-calc calc calc neut | Content Reference : 3.1
part marxs § - C TA/B| C [A/B| C [A/B| Main Additional :
Source
@ 2 3.1 2 3.18 311
()] 1 31 1 3.1.3 1997 P1 qu.4
1 — 8
o g-p=8i-4j+k S % [
-1 7 1
or p=| 314 q=|-1 39
4 5
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(a) Find a real root of the equation 2x° = 3x% +2x -8 =0. 2
() Show algebraically that there are no other real roots. 3
¢ K Unit non-calc calc calcneut | Content Reference : 21
part marks [ Ym C [ A/B A/B| C [A/B | Main Additional .
@ 2 2.1 2 212 Source
(b) 3 2.1 3 2.1.7 1997 P1 qu.5
1 . a 3 2
*"  looking for f(x)=...... =0 o 2x +x+4
o x=2 explicitly stated ot B dac=1-4%2x4
*  B% _4ac <0 means no real roots
2
The diagram below shows a parabola with equation 7= 4x” +3x-35
y= 4x* +3x-5 and a straight line with equation
S5x+y+12=0.
A tangent to the parabola is drawn parallel to the given 0 *
straight line.
Find the x-coordinate of the point of contactof this tangent. 5
Sx+y+12=0
N\
¢ K Unit non-cale calc calcneut | Content Reference : 1.3
part marks | ©n C [A/B | C TA/B| C [A/B| Main Additional
Source
5 1.3 5 1.1.8 137 131
1997 P1 qu.6
! equate gradients
< m=-5
.3 dy _
E — asa
o B o_gxe3
X
o x=-1
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43 +3
10

If x°is an acute angle such that tan x° = %, show that the exact value of sin(x+30)° is 3
¢ X Unit non-calc calc calc neut Content Reference : 23
part marks { L C [A/B| C [A/B} C [A/B | Main Additional ’
Source
3 23 3 232
1997 P1 qu.7
o sin x° cos 30° + cos x°sin 30°
o sinx°:-g—& cosx°=%
Z %% + %% and completes proof
d
Given that y = 2x2 +x, find % and hence show that x(l + j—y] =2y. 3
x
s | Unit non-calc calc calc neut | Content Reference : 1.3
part marks | Uni C [A/B | C TA/B][ C [A/B | Main Additional
Source
3 1.3 3 134
1997 P1 qu.8
! % =4x+1
2 [HS=x(1+4x+1) or RHS:Z(sz +x)
? completes proof
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{@) Show that the function f(x)= 2x% +8x—3 can be written in the form f(x)=a(x+ b)z +c wherea, b
and ¢ are constants.

(b)) Hence, or otherwise, find the coordinates of the turning point of the function f.

X Unit non-calc cale cale neut Content Reference : 1.2
part marks | Unl C Ta/B| € TA/Bl C [A/B | Main Additional '
@) 3 12 3 128 Source
®) 1 1 129 1997 P1 qu.9

o a=2

o p=2

@ c=-11

4 (-2,11)

4
Find the value of J«E dx.
1
K Uni non-calc calc calc neut Content Reference : 29
part marks | Unit —=T2"5 1T ¢ TA/B[ € 1A/B | Main Additional .
Source
4 22 4 2125
1997 P1 qu.10
.1 x%
3
S
3 3
e
ot n

Mathematics: Additional Questions Bank (Higher) — Short Response Questions
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Express 2sin x°— 5cos x° in the form ksin(x - a)°, 0<a <360 and k> 0.

it K Unit non-calc calc calc neut Content Reference : 3.4
part marks | tni C JA/B| C [A/B| C [A/B | Main Additional
Source
4 34 4 341
1997 P1 qu.11
o! ksin{x—a)=ksinxcosa—kcosxsina  stated explicitly
o kcosa=2 and ksina=5
$ k=29
o a-68-2
Two identical circles touch at the point P (9, 3) as ¥4
shown in the diagram. One of the circles has equation
22 +y° —10x— 4y +12=0.
Find the equation of the other circle. P©,3) 5
0 \_/ — o
X Uni non-calc calc calc neut Content Reference :
part marks | Unit [~ s 1~F"T2/B| C [A/B | Main__Additional 2.4
Source
5 24 5 242 (3.1.6)
1997 P1 qu.12
o\ usePas midpoint of C;C,
Za=02)
> C,=(13,4)
o radius = +/17
O (x-13P +(y-4) =17
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PQR is an equilateral triangle of side 2 units. Q

- — -
PQ=a, PR=b and QR=c.
Evaluate a.(b + ¢) and hence identify two vectors

which are perpendicular. a ¢
P —> R
b
, non-calc calc calc neut Content Reference : 1
part marks | Unit /=T8T = TA/B | Main _ Additional 3.
Source
4 3.1 1 3 319 31.1
1997 P1 qu.13
o! ab+ac
o ab=2x2x %
S ac=2x2x- %
' 0 and ais perpendicular to (b+c)
For what range of values of ¢ does the equation 2+ y2 —6x+4y+ ¢ =0 represent a circle ? 3
K Unit non-calc calc calc neut Content Reference : 24
part marks | Uni C JA/B| C [A/B] C [A/B | Main Additional .
Source
3 24 2 1 242
1997 P1 qu.14
o! g2 + fz ~c>0
o rz =9+4—¢
REPPSE
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The curve y = f(x) passes through the point (%, 1) and f’(x)=cos2x.

Find f(x).

non-calc calc calc neut

Content Reference :

part marks | Unit |~ T2/ | € [A/B| C [A/B | Main Additional 3.2
Source
3 32 3 3.24
1997 P1 qu.15
o %sin 2x
1= %sin% +c
o =3
The diagram shows a sketch of part of the graph of y = f(x). The Y (b, 0)
graph of has a point of inflection at (0, 2} and a maximum turning
point at (b, c). ©,4)
(@) Make a copy of this diagram and on it sketch the graph of /
y = g(x) where g(x)= f(x)+1. [9) x
(b) On a separate diagram sketch the graph of y = f’(x).
(¢} Describe how the graph of y = g’(x) is related to the graph of
y=f1{x).
rt marks | Unit non-cale calc calcneut | Content Reference : 1.2
pa C [A/B| C [A/B| C TA/B| Main Additional :
(a) 2 1.2 2 124 Source
(b) 2 1.2 2 1.24
© 1 01 1 01 1997 P1 qu.16

1 . (0
. translation 1

o annotate (0,a+1) & (b,c+1

@ rootsat (0,0) & (b,0)

o y'>0forx<b, y'<Oforx>b

5 . 8.0
*~  they coincide G
/a
4
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Part of the graph of y =5logqo(2x+10) is

’ y =5logy9(2x +10)
shown in the diagram. This graph crosses 104 y=8 B
the x-axis at the point A and the straight
line y = § at the point B. 5
Find algebraically the x-coordinates of A 0 . . .
and B. -STA 5 10 15 x
K Unit non-calc calc calc neut Content Reference : 3.3
part marks | Uni C [A/B | C JA/B| € [A/B | Main Additional .
Source
4 33 ! 3.34
1997 P1 qu.17
1
o X4 = —4-5
> Blog(2x+10)=8
3
3 2x4+10=10°
d x=149
2 . L2 .
{#z) Show that 2cos2x®-cos” x°=1-3sin" x°.
(b) Hence solve the equation 2cos2x°— cos” x° = 2sinx° in the interval 0 < x < 360.
ks | Uni non-calc calc calcneut | Content Reference : 213

part marks § Unit  m="T 8 T"F TA/B| C [ A/B | Main _Additional
(@) 2 23 1|1 233 Source
(b) 4 23 1 3 235 1997 P1 qu.18

1 . . 2 ey o .3 3 3 2 Q 2 7 Q ’1 —_ O

. substitute 1-2sin” x° for cos2x s X"+ asmx =
4 . .
o2 substitute 1— sin2 x° for cos2 x° *°  (3sinx°-T)sinx°+1)=0

sinx®=+, -1

51

6

19-5, 160-5, 270
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The diagram shows a sketch of part of the graphof y= at,a>1.

yl _ X
. y=a
(@) If (1, H) and (, 1) lie on this curve, write down the values of { and u.
. 2
(b) Make a copy of this diagram and on it sketch the graph of y =4 ¥
(¢) Find the coordinates of the point of intersection of y = a* with the
linex=1.
e
9) x
. non-calc calc calcneut [ Content Reference :
part marks | Unit [~="T77p A/B| C [A/B | Main _Additional 3.3
@ 2 33 2 334 Source
®) 2 1.2 2 1.24 1997 P1 qu.19
(©) 1 0.1 1 0.1
o t=a
o u=90
o> both passing thr’ same point on y —axis
o y= azxstarting belowy=a" and finishing above
o ( 1,;,2) For mark 3 For mark 4
Diagram 1 shows 5 cars travelling up an incline on a g Diagram 1

roller-coaster. Part of the roller-coaster rail follows the

: ; - 1
curve with equation y=8+5cos3x.

Diagram 2 shows an enlargement of the last car and its
position relative to a suitable set of axes. The floor of the
car lies parallel to the tangent at P, the point of contact.
Calculate the acute angle a between the floor of the car
and the horizontal when the car is at the point where

7
IIJ:—S".

y=8+5cos

1
7 %

AR

.~
MO R
KRR

2

>

Express your answerindegrees. T frmmmmmmmmmmeeomeene 4
Diagram 2
K Unit non-calc calc calc neut Content Reference : 1.3
part marks | Uni C [A/B A/B| C [ A/B | Main Additional "
Source
1.3 3 137 3.9, 1.1.
! 135,113 1997 P1 qu.20
Toody
L] E —
o 5><(—%sin—%—x)
l3 m= %
& g=513
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Find the equation of the perpendicular bisector of the line joining A{2, -1) and B(8, 3).

¢ K Unit non-calc calc calc neut Content Reference : 1.1
part marks | Un C [A/B| C TA/B| C [A/B | Main Additional
Source
4 1.1 4 1.1.1 119
1996 P1 qu.1
o' midpoint = (5,1)
2
o m, = .._g.
4 3
L ¥- 1=- 7(3: - 5)
For what value of a does the equation ax® +20x + 40 = 0 have equal roots?
¢ X Unit non-calc calc calc neut Content Reference 21
part marks | Uni C | A/B A/B| € TA/B | Main _Additional ’
Source
2 21 2 2.1.7
1996 P1 qu.2
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The diagram shows an incomplete graph of ¥4
¥y= Ssin(x - %), for 0<x<2n.Find the coordinates of

the maximum stationary point.

O L L L L
T T T T X
.1 K 3m 21
2 2
ot xs | Unit non-calc calc calc neut Content Reference : 1.2
part mar. n C [A/B| C [A/B| C [A/B| Main Additional )
Source
3 1.2 3 129
1996 P1 qu.3
ol y= 3
o? compare with y =sinx or x- 1:,':— = %
.3 X= 5?”
, . , 2
Find the equation of the tangent at the point (3, 4) on the circle X+ Yy +2x—4y—-15=0.
ot K Unit non-calc cale calc neut Content Reference : 1.1
part marks | L C [A/B] € [A/Bl C [A/B | Main Additional ‘
Source
. 4 1.1 4 1.1.1 1.19,242
1996 P1 qu.4

! centre = (-1,2)

. =1
Wradius = 5

* My =-2

o y—-4=-2(x-3)
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0
Evaluate J (2x+3)* dx.
-3

4
. non-calc calc calc neut Content Reference : 2
part marks | Unit —=—25 1178 TC [A/B | Main _Additional -2
Source
4 2.2 4 224 225
1996 P1 qu.5
1 3
o Lax+a) ¢ 3x
2 4 OR o 6x’+9x
3 13P_d 3 S 101-[4(-3) +6(-3) + A-3)]

o 50 -5(-6+3) 3

04 9 '4 9
A is the point (2, -5, 6), Bis (6, -3, 4) and Cis (12, 0, 1). Show that A, B and C are collinear and
determine the ratio in which B divides AC. 4

¢ s | Unit non-calc calc calc neut | Content Reference : 3.1
part marks | Lni C [A/Bl € [A/B| C [A/B | Main__ Additional
Source
4 31 4 317 3156 1996 P1 qu 6
- 4 - 10 — 6 3
o' AB=|2|or AC=|5|or BC=| 3 " AB | I|BC and B is point in common
-2 -5 -3
4 . : 1L
, o 2 N 2 ‘ ¢ 2:3 (orequivalente.g. 1:1 2)
*“ AB=2 1| and BC=3 1 | orequivalent
-1 -1
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Express 2 —xinits fully factorised form.

t X Unit non-calc calc calc neut Content Reference : 21
part marks | Unl C JA/B|l C [A/Bl € [A/B | Main Additional '
Source
4 21 4 213
1996 P1 qu.7
o x(xB - 1) OR o! synthetic division or eval. f(k}
2. o
& synthetic division or eval. f(k) '3 linear factor = (xs D )
.2 linear factor = (x _ 1) " cubicfactor= (x +x + x)
o x(x— 1)(3:2 +x+ l) o x(x - l)(x2 +x+ 1)
Part of the graph of y = f(x) is shown in the diagram.
On separate diagrams sketch the graphs of
M  y=flx-1)
) y=—f(x)-2
indicating on each graph the images of A, B, C and D.
X
21
23+
¢ K Unit non-calc calc calc neut Content Reference : 1.2
part marks C [A/B| C [A/BY C [A/B | Main Additional
6) 2 12 2 124 Source
(i) 3 1.2 3 124 1996 P1 qu.s
1 5
o' translation of ( 0] o A(2,-2) —4) C(-1,-5) D(-3,-2)

0
. translation of [—2}

«*  A(3,0) B(1,2) C(0,3) D(-2,0)

. reflect in x — axis

J;3[z1

1254
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x-1
Find f’(4) where f(x})=——.
K Unit non-cale calc calc neut Content Reference : 1.3
part marks | Uni C [A/B 2/Bl C [A/B | Main Additional
Source
5 1.3 5 134
1996 P1 qu.9
1 1 -1 -1 3 1,71
. %—ﬁ or xxx 4 -1xx . 5 X 3
- 4 -3
: x’lf _y . % x 2
5 5
* 16
Solve algebraically the equation sin2x” +sin x =0, 0<x<360. 5
K Uni non-calc calc calcneut | Content Reference : 2.3
part marks [ Unit ¢ [ A/B A/B| C [ A/B | Main Additional
Source
5 23 | 5 235 1996 P1 qu.10
ol 2sinxcosx+sinx=0
& sin x(2cosx+1}=0
o sinx=0, cosxz--;-
o st x=0, 180
o 2nd x=120, 240
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A sequence is defined by the recurrence relation 1,1 = 0-3u, +5 with first term w;.
(a) Explain why this sequence has a limit as # tends to infinity.
(b) Find the exact value of this limit.

¢ mark Unit non-calc calc calc neut Content Reference : 1.4
par S ! C [A/B| C [A/B| C [A/B | Main Additional ’
(@) 1 14 1 1.44 Source
(b) 2 14 2 145 1996 P1 qu.11
1
o -1<0-3<«1
o L=0-3L+5
~-_b __5
or L=37=103
.3 L= %
The diagram shows a sketch of the graph of ¢
1 .
Y= sin(Zx- —2—), 0 < x < m, and the straight line y = 0-5.
These graphs intersect at P and Q. 0-5 s < y=0.5
Find algebraically the coordinates of P and Q. 0 Il i . 4
/ "
05
-1+
" k Unit non-calc calc calc neut Content Reference : 2.3
part marks | tm C [A/B| € [a/Bl C [A/B | Main  Additional
Source
. 23 4 231 2.
L ' t 1996 P1 qu.12

. sin(2x—%) =0-5  stated or implied by 2nd mark

¢ 2egeg
3
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d
Find :i% given that y =+/1+cosx.

non-calc calc calc neut

Content Reference :

] 3.2
part marks | Unit =T 5T 8 ¢ TA/B | Main  Additional
Source
3 3.2 3 322 321
1996 P1 qu.13
1 .;. . . 2
* (1+cosx)? stated orimplied by
_I
. 1(1+cosx) 2
3 .
*°  x-—sinx
Three lines have equations 2x+3y-4=0, 3x-y~17=0 and x-3y-10=0.
Determine whether or not these lines are concurrent.
¢ K Unit non-calc calc calc neut Content Reference : 0.1
part marks m C [A/B| € [A/B] C TA/B | Main Additional
Source
4 0.1 4 0.1
1996 P1 qu.14

. know to solve 2 equ & check in 3rd
«* 1 coord. of (5,-2) or (14 ,-18) or (41,

*"  second appropriate coordinate

3 ’

o*  checking (5,-2) does not lic on 3rd tine or (1,~1) not on 2nd line or (4,=12) not on 1st line
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The diagram shows two right-angled triangles ABD
and BCD with AB = 7cm, BC = 4cm and CD = 3cm.
Angle DBC = x° and angle ABD = y°.

Show that the exact value of cos(x+y)’ is M
35 7cm
D
3cm
xO
B 4 cm ¢
; ks | Unit non-calc calc calc neut | Content Reference : 23
part rmarks C [A/B] C [A/B| C [A/B | Main Additional )
Source
3 23 3 23.2
1996 P1 qu.15
o' know to calculate missing sides
© BD=5, AD=+24
S cosxcosy—sinxsiny=%.%—%.@
Find algebraically the values of x for which the function f(x)= 25" —3x” ~36x is increasing. 4
¢ ks | Unit non-calc calc calcneut [ Content Reference : 21
part marks C [A/B| C [A/B[ C [A/B| Main Additional )
Source
4 21 2 2 13.11 219
1996 P1 qu.16
o' know to consider f(x)>0 stated or implied by the evidence for +*.
? 6’ 6x-36
o 6(x—3)(x+2)>0 or by formula or completing the square
o ¥x<-2, x>3
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Express f(x)={2x—1)2x+5) in the form a(x +b)* +c.

¢ K Unit non-calc calc calc neut Content Reference : 1.2
part marxs m C [A/B| C [A/B| C [A/B | Main_Additional i
Source
3 1.2 3 1.2.8
1996 P1 qu.17

o' 4 18x-5 Strategy: expand a{x+b)? +¢ and compare coefficients

o 4(x+ 1)2 o' 4’ +8x-5

O =9  a=4 and b=1

@ =9
The framework of a child’s swing has dimensions as shown in the diagram on the right.
Find the exact value of sinx®.
Y B
7N
‘ “
N )
\’\ 3m 3m
AN
....... \\
AF W C A 4m C
¢ K Unit non-calc calc calc neut Content Reference : 23
part marks | Lm C [A/B| C [A/B| C [A/B | Main Additional '
Source
5 23 1 4 234
1996 P1 qu.18
o sketch with % markedinr/a A o ol know to use cosine rule
R

o height of triangle = 5 o cosx= %

. sinx=251n%xcos%x

¢ .

. sm%:% and ms%x:%
5 .

1

9

2 2
drawr/a A oruse cos x+sin” x=1

sinx=@-
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A mug of tea cools according to the law T, =T,e™ where T , 18 the initial temperature and T _ is

the temperature after { minutes. All temperatures are in °C.
(@} A particular mug of tea cooled from boiling point (100°C) to 75°C in a quarter of an hour.

Calculate the value of k.

(b)) By how many degrees will the temperature of this tea fall in the next quarter of an hour?

‘ k Unit non-calc cale calc neut Content Reference : 3.3
part marks C [a/B| € JA/B]I7C [A/B§ Main Additional ’
(@) 3 33 1 2 337 Source
®) 2 33 2 337 1996 P1 qu.19
.l 75 = 1008-40(15 .4 T15 - 758—0.0]92)(15 or T30 _ 1008—0.0192)(30
o2 In0.75=-15k ¢°  fall=18.75
o k=00192

The line y = -1 is a tangent to a circle which passes through (0, 0) and (6, 0).
Find the equation of this circle.

(=3 +(y—4)’ =25

¢ (x-3) +(y-4)* =25

art marks | Unit non-calc calc calc neut Content Reference : 24
p C [A/B| € TA/Bl € [A/B | Main Additional
Source
[ 24 1 5 2.43 0.1
1996 P1 qu.20
. sketch with point of con.P = (3,—1) OR R (x—3)2 +(y—k)2 o OR o ketch with point of con.P’ = (3,-1)
**  Centre C=(3,) P L ey r2gea2fyre=0
¢ co=cp? ¢ (23 (1K) =" has = roots < 0O =e=0
ot y=4 o reduceto xz—éx+(2k+1) o 60)=>g=-3
: ¢ k=4 ¢ @D=fet

. radius =5

. xz+y2 -6x—8y=0
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Calculate the length of the vector 2i - 3j++/3k.

¢ X Unit non-calc calc cale neut Content Reference : 3.1
part marks | L C [A/B| € [A/B| C [A/B | Main Additional )
Source
2 3.1 2 3138
1995 P1 qu.1
2
o! \/22 +(-3) + (J§ )" stated or implied by o2
02 4
(2) Show that (x~-3) is a factor of f(x) where f(x)= 2x° +3x% ~ 23x-12.
(b) Hence express f(x) in its fully factorised form.
¢ K Unit non-calc calc calc neut Content Reference : 2.1
part marxs m C [A/B| € |A/B]l C [A/B | Main Additional
(@ 2 2.1 2 213 Source
® 2 2.1 2 213 1995 P1 qu.2
o f3)=2x3%+3x3%-23x3-12 . .
or equivalent division
.2 =0
o 2Jc2 +9x+4
o (x-3)2x+1)x+4)
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Find J(sxz — x4+ COS x) dx.

¢ K Unit non-calc calc cale neut Content Reference : 3.2
part marks | Ul C TA/B| C [A/B| C [A/B | Main_ Additional .
Source
4 3.2 4 324
1995 P1 qu.3
.l 2x3
.2 _ % x2
3 .
. sinx
4
. +c
1 —4
Find the value of k for which the vectors | 2 | and | 3 |are perpendicular. 3
-1 k-1
K Unit non-calc calc calc neut Content Reference : 31
part marks | Uni C [A/B A/Bl € [A/B | _Main _Additional
Source
3 3.1 3 3.1.10
1995 P1 qu.4
1Y -4
o! 2l 3 |=0
-1)lk-1
o Ix—4+2x3+-1k=1)
03 3
Mathematics: Additional Questions Bank (Higher) — Short Response Questions 32




Find the equation of the median AD of triangle ABC where the coordinates of A, Band Care

(-2, 3),(-3,—4) and (5, 2} respectively.

rt marks | Unit non-calc calc calc neut | Content Reference | 1.1
pa il B C [A/B A/B| C [A/B| Main Additional
Source
3 11 3 1.1.7 1.1.1
1995 P1 qu.5
1 OR 1 . . .
) D=Q, -1 I . for showing triangle isosceles
2 o
o use A and D to get m,4p =—% : * mgc =% giving Musp =-3
3 3 4

e I
A Royal Navy submarine exercising in the Firth of Clyde is y A
stationary on the seabed below a point 5 on the surface. Sis the
point (5, 4) as shown.
A radar operator observes the frigate “Achilles’ sailing in a o
straight line, passing through the points A_ (-4, -1}and A, (-1, 1). A,
Similarly the frigate ‘Belligerent’ is observed sailing in a straight Al.,. "(') P »
line, passing through the points B, (-7, -11) and B, (1,-1). B x
If both frigates continue to sail in straight lines, will either or both
frigates pass directly over the submarine ?

B,
¢ s | Unit non-calc calc calc neut | Content Reference : 1.1
part marks | ot C [Aa/B| C JA/B| € [A/B| Main Additional
Source

5 1.1 5 1.1.10 1995 P1 qu.6

o strat: compare gradients i . strat: st lines and substitution

% My py = % : o Ay y+1= %(x+ 4) or equivalent

S MA,8 =% or Ma,g =% so not heading for 3 I $ 4+1=% %(5+ 4) so not heading for S

o Mg, By = % | o BiBy: y+11= %(x +7) orequivalent

°  mps=3 or mpg=5 soheading forS I @  4+11=5(5+7) soheading for S

5T 15”3 4 B
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dy

Find —= where y=—4—2+x«/;,
X

dx

' K Unit non-calc calc calc neut Content Reference : 1.3
part marxs | Lni C [A/B A/B| C [A/B | Main Additional
Source
4 1.3 4 134
1995 P1 qu.7
&' 4x? stated or implied by +°
2 4x? stated or implied by **
S g
1
S %x’f
Find the exact solutions of the equation 4 sin” x=1 , 0Sx<2m.
' K Unit non-calc calc calc neut Content Reference : 2.3
part marxs | L C [ A/B A/B| C [A/B | Main _Additional
Source
4 23 4 231 1.2.1 1995 P1 qu.8
! know to factorise, take square roots 1 ! replace sin’x by %(l —cos2x)
2 .
. sinx= %— : . cos2x = %
3 _rm 5m 3 _x 5z 7x 1lx
A : A T M W
4 —_1 -7z Lz 4 5 1
. sinx=—7 and x=4",¢ " . x=%,%7—g‘~,w-6l
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Find the equation of the circle which has P(-2, -1} and Q(4, 5} as the end points of a diameter.

¢ " Unit non-calc cale calc neut Content Reference - 24
part marks } Unl C [A/B| C JTA/Bl C [A/B | Main Additional :
Source
3 24 3 243
1995 P1 qu.9
(¥ )
o \((I ~1)? +(5-2)* orequiv.
& (x=1)?+(y~2° =18 orequiv.
The point P(-2, b) lies on the graph of the function f(x)= 3x° —x ~Tx+4.
{a) Find the value of b. 1
(b) Prove that this function is increasing at P. 3
¢ K Unit non-calc calc calc neut Content Reference ; 1.3
part marks | Lt C [A/B| C [A/B| C [A/B | Main Additional '
@) 1 01 1 0.1 Source
() 3 13 3 13.11 1995 P1 qu.10
o b=-10
o know to differentiate and know to show j—ixz_z >0
o 93:2 -2x-7
4 dy
. show that i 0
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The functions f and g, defined on suitable domains, are given by f(x)= 21
x

and g(x)=2x+1.

(#) Find an expression for h(x) where h(x)= g{f(x)). Give your answer as a single fraction. 3
(b) State a suitable domain for . 1
ot marks | Unit non-calc calc calc neut Content Reference : 1.2
pa C [A/B| C [A/B] C [A/B | Main Additional i
@) 3 12 2 1 126 Source
{b) 1 1.2 1 1.2.1 1995 P1 qu.11
2
.1 1 .3 x - 2
2 1 o “any domain which excludes 2”
. 2 5 +1
x —4
Given that tana = —JE , D<ac< %n, find the exact value of sin 2c. 3
t mark Unit non-calc calc calc neut Content Reference : 23
part marks C JA/Bl C [a/Bl C [A/B | Main _Additional
Source

3 23 3 233

1995 P1 qu.12

o' “third side” =20

2 . J11
L4 Sanf:—‘J% or Cosa::,%—a-
3 11 3
. 2X =X ==
J20 7 420

36
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Solve the simultaneous equations ksinx =5

kcosx =2 where k>0 and 0<x<360

rt mark Unit non-caic calc calc neut Content Reference : 3.4
pa S m C [ A/B A/B| C [A/B | Main__Additional '
Source
4 34 341
1995 P1 qu.13
o tanx = % | o k2 (sin2 x+ cos2 x) =29
o2 x=68-2 : o k=29
.3 k2=25+4 or k= - I 03 tanx:é or s]'.nx:i
4 I i @
< k=29 I & -e82
The straight line shown in the diagram has ¥ A

equation y = f(x).
Determine f'(x).

rt mark Unit non-cal¢ calc calc neut Content Reference : 1.3
par T v C | A/B A/B| C TA/B| Main Additional .
Source
2 13 2 1.3.7
1995 P1 qu.14
1 . 1
. gradient=—~
. f’(x) = gradient
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Solve algebraically the equation cos2x’ +cosx’ =0, 0<x<360.

K Unit non-calc calc calc neut Content Reference : 273
part marks [ Uni C [A/Bl C [A/B| C [A/B | Main Additional
Source
5 23 5 235
1995 P1 qu.15
ol substitute 2cos’x" ~1 for cos2x’
o2 (2:051:0 —1Xcosx°+1)=0
03 cosx°=%, cosx =-~1
4 x=60,300
o x=180
In the square-based pyramid, all the eight edges
are of length 3 units.
- —> -
AV=p, AD=gq, AB=r.
Evaluate p.g+r). 4
‘ K Unit non-calc calc calc neut Content Reference : 3.1
part marks | L C [A/B| C [A/B| C [A/B | Main  Additional '
Source
. 4 3.1 1 3 319
L 1995 P1 qu.16
! e o
2 -~ a . I Q Q
. VAD =60 or equiv. I y
-~ -~ .2 = —z
2 |pla| cos VAD +|p|r{cos VAB | g L%]
.4 9 I o3 (_%)x(-&)-ﬁ{%)xa-&%xﬂ
| do
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Part of the graph of y = f(x) isshowninthe ¥4
diagram. This graph has stationary points at Ad
x=0, x=a and x=b.
(@) Sketch the graph of 5 >
y=f{x) for 0<x<bh.
() f a=n and b=2r, writedowna
possible expression for f’(x). -1+
. non-calc calc calc neut | Content Reference : 1.2
part marks | Unit |&"0p T TA78[ € [A/B | Main Additional :
@ 3 12 2 |1 124 Source
(b) 1 1.2 1 124 1995 P1 qu.17
o sketch to have zeroes atx=0,a,b
o f(x) <0 for 0<x<a and a minimum furning pointin 0 < x <4
*>  f(x)>0fora<x<b anda maximum turning pointina<x<b
o eg flx)=-sinx, f(x)=cos(x+90), f(x)=sin(x—180), f(x)=kx(x-z)x—2x)

The amount A grams of a radioactive substance at time { minutes is given by A= Aoe_kt where A is

the initial amount of the substance and k is a constant.
In 3 minutes, 10 grams of the substance Bismuth are reduced to ¢ grams through radioactive decay.

{a) Find the value of k.

The half-life of a substance is the length of time in which half the substance decays.
(#) Find the half-life of Bismuth.

‘ K Unit non-calc cale calc neut Content Reference : 3.3
part marks ! C TA/Bl € [A/Bl C [A/B | Main Additional
Source
(a) 3 33 1 2 337
(k) 2 33 2 337 1995 P1 qu.18
o 9-10.7F
o —3k=1log,0-9
< o
A M ogs
o a correct value for t
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The diagram shows a sketch of the graph of y 4 :
y = f(x) where f(x}=aloga(x~b). 2 @9
Find the values of s and b. '
T
17
) R P A
¢ K Unit non-calc calc calc neut Content Reference : 3.3
part marxs C JA/B| T JA/B| C [A/B | Main Additional ’
Source
3 3.3 3 334
1995 P1 qu.19
J o p=2
J 3=alog, 2 stated or implied
or (4-by' =8
o a=3

The roots of the equation (x—1){(x + k) =—4 are equal.

Find the values of k.
] non-calc calc calc neut Content Reference ;
part marks | Unit =" T " T278T © TA/B | Main _Additional 2.1
Source
5 21 1 4 217
1995 P1 qu.20

;vc2 +kx—x+4-k=0

o b2—4ac=0

< (k-1 -4{4-k)
4 K i2k-15=0
o k=-5 k=3
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A ball is thrown vertically upwards. The height  metres of the ball f seconds after it is thrown, is

given by the formula /=20 - 5t

(2) Find the speed of the ball when it is thrown (i.e. the rate of change of height with respect to

time of the ball when it is thrown}.
(#) Find the speed of the ball after 2 seconds.
Explain your answer in terms of the movement of the ball.

¢ ks | Unit non-calc calc calc neut Content Reference : 1.3
part ma C TA/Bl C [A/B| C [A/B | Main Additional '
@ 3 13 1] 2 136 Source
(b) 2 1.2 2 1.29 1995 P1 qu.21
ol knows to differentiate
< 2010t
o 20
4
. speed = 0
° ball stationary at top of flight
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Find J-(st + 4x) dx .

K Unit non-calc calc calc neut Content Reference : 29
part marks | Unl C [A/B1 C [A/Bl C [A/B ] Main Additional
Source
3 22 3 224
1994 P1 qu.1
.1 % x4
-2 2x
3
. +c

If f(x)= kx> +5x-1 and f'(1) = 14, find the value of k.

K Uni non-calc calc calc neut Content Reference : 1.3
part marks | Unit  —FTT R T T ABL € [ A/B | Main Additional
Source
3 13 3 1.3.4 0.1
1994 P1 qu.2

o fx)= 3ky® +5
o f(1)=3k+5
k=3
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A is the point (2,-1,4),Bis (7,1, 3)and Cis (-6, 4, 2). If ABCD

is a parallelogram, find the coordinates of D. B 3
D
A
. non-calc calc calc neut Content Reference : 3.1
part marks | Unit =5 A7B] C [A/B | Main _Additional ‘
Source
3 31 3 314 3.11
1994 P1 qu.3
- - o
o OD =0A+ AD or equivalent, stated or implied by o3 o 6’]:) = 0_1(/1+ N?D, M is midpoint of AC
2 — -13 - — — OR 5 -9
* BC=| 3 | or CB orAB or BA o BM= 1
-1 0
D= (-11, 2, 3) & D=(1m, 2 3
Relative to the top of a hill, three gliders have positions
given by R(~1, -8, -2}, 5(2, -5, 4) and T(3, 4, 6). T
Prove that R, S and T are collinear. s @ 3
R é 2=
. non-calc calc calc neut Content Reference : 31
part marks | Unit |~y A/B| C [A/B | Main Additional )
Source
3 31 3
1994 P1 qu.4
1 (3
1 = . > .
. ST =|1| orequivalent and RS=|3] orequivalent
2 6
2 iy pnd .
. RS = 35T or equiv.
¢ RS // STand$ is common.
Mathematics: Additional Questions Bank (Higher} — Short Response Questions 43




The circle shown in the diagram has equation
(x-12+(y-1 =5.
Tangents are drawn at the points (3, 2) and (2, -1).

Write down the coordinates of the centre of the circle and
hence show that the tangents are perpendicular to each other.

(3,2)

N\ p
%\

¢ K Unit non-calc calc calc neut Content Reference : 2.4
part marks | Yn C [A/B| C [A/B] C [A/B | Main Additional
Source
4 2.4 4 241 1.19
1994 P1 qu.5
1
. centre = (1,1} centre=(1,1)
2 1
M=o, OR r=+5, d=+10
3 ol -]
o Mygs=-2, 3 Show ACB = 90
4 2x % =—]=tgtsare | State tangents 1 to radii

Find algebraically the exact value of sin@’ + sin(8+120)" +cos(6 +150)°.

A ks | Unit non-calc calc calcneut | Content Reference : 23
part marxs | ¥ C [A/B| C [A/B| C [A/B| Main Additional
Source
3 23 3 232 1994 P1 qu.6

sin@cos120+ cosBsin120 and cosfcos150 - sin8sin150

correct use of exact values

simplification to zero
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-3 1
If u=|3 |and v=| 5 |, write down the components of #+v and u-v.Hence show that
3 -1

u+v and u-wv are perpendicular. 3

rt marks Unit non-calc calc calc neut Content Reference : 3.1
part mar C [A/B | C TA/B| € [A/B | Main Additional :
Source
3 31 3 3.1.2 311
1994 P1 qu.7
-2 -4
o u+v=| 8 | and u—-v={-2
2 4
Z (u+vi{u-v}=8-16+8
o (u+v)(u-v})=0 sou+vand u-v are perpendicular
The straight line ¥ = X cuts the circle I y=t
x2+y2—6x—2y—24=0atAandB. A
(@) Find the coordinates of A and B. 3
(b) Find the equation of the circle which has AB as diameter. 3
O -
x
B
‘ K Unit non-calc calc calc neut Content Reference : 2.4
part marks | L C [A/B| C [A/B| C [A/B | Main Additional
@ 3 2.4 3 244 Source
(®) 3 24 3 243 1994 P1 qu.8
o et —6x-2x-24=0 o centreis (2,2)
OR
o (x+2)x-6)=0 &> radiusis V32 or equivalent
6 2 2
@ (=2,-2) and (6,6) (=2 4 (y-2) =32

Mathematics: Additional Questions Bank (Higher} - Short Response Questions 45



A sequence is defined by the recurrence relation u, =0-9u,_, +2, u;=3.
(@) Calculate the value of u;.
(b)) What is the smallest value of n for which »,, >10 ?
(¢} Find the limit of this sequence as 5 — c.
¢ K Unit non-calc calc calc neut Content Reference : 1.4
part marks | L C [A/B| C [A/B| C [A/B | Main Additional .
(a) 1 1.4 1 1.4.2 Source
(b) 1 14 1 143
© 2 14 2 145 1994 P1 qu.9
J a7
02 7
3 =} ’3 I = "-—-.--h-b = 2
L4 1=0-91+2 OR 12 1-0.9
'4 20 .4 20
Find the derivative, with respect to x, of ig + cos3x.
X
K Unit non-calc calc calc neut Content Reference - 3.2
part marks § Uni C [A/B| C [A/B| C [A/B | Main Additional :
Source
4 3.2 4 322
1994 P1 qu.10
o' X% stated or implied by o
.2 —3x—4
. —sin 3x
04 x 3
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Show that x° +8x+18 can be written in the form (x+ a)? +b.
Hence or otherwise find the coordinates of the turning point of the curve

with equation y= 2 +8x+18.

¢ X Unit non-calc calc calc neut Content Reference : 1.2
part marks | Ui C TA/B| C [A/B| C [A/B | Main__ Additional
Source
3 1.2 3 128 129
1994 P1 qu.11
ol a=4
< p=2
¢ (-42)

The diagram shows the graph of the function y=a+bsincx for 0<x<w.

Ay \ . , .
(@) Write down the values of g, b and c. e i o
(b} Find algebraically the values of x for which y = 2:5.
2 ; ;
N
0 T x In X
g 2 4
¢ K Unit non-cale calc calc neut Content Reference : 2.3
part marks | Lm C [a/B| C [A/B] C [A/B |_ Main Additional
@) 3 1.2 3 123 Source
(b) 3 2.3 3 231 1.2.11 1994 P1 qu.12
4 .
ol a=2 ot 2+sin2x:2-;- . 2+sm2x=2%
OR
< p=1 o 2x=%, 5—;‘- o 2x=%, x:%
3 - 6 5 6 _ 5% ._5=
© =2 o x=%, 3£ (0262, 1-309) o 2x=2% x=3%
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If cos@= %, 056 <%, find the exact value of

(@} sin28
() sinde-
rt marks | Unit non-calc calc calc neut Content Reference : 23
pa n C [A/B| € [A/BI C [A/B | Main Additional )
@) 2 23 2 233 Source
® 3 2.3 3 233 1994 P1 qu.13
J sing=3 ¢ 24in20c0s20
4
2 =L
. % . cos20 = 25
5 336
¢ 635
Find the gradient of the tangent to the parabola A y=x
y
y=4x—x" at(0,0).
Hence calculate the size of the angle between the line
y = x and this tangent. 6
0 >
\ x
y=4x- i
¢ K Unit non-calc calc calc neut Content Reference : 1.3
part marks | Y C [A/B| C [A/B| C [A/B | Main Additional ’
Source
6 1.3 6 139 113
1994 P1 qu.14
4 o
o' know to differentiate 47
5 ¢
o2 4-—-2x .6 B
) . 31
. m=4
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Solve algebraically the equation cos2x™ +5cos x"-2=0, 0<x<360.

¢ K Unit non-calc cale calcneut | Content Reference : 2.3
part marks | Ynf C [A/B | C [A/B| € [A/B | Main Additional )
Source
5 2.3 1 4 235
1994 P1 qu.15
o! Replacing cos2x by 2 cos® x -1 S 300°
” ) and
. 2c0s” x4+ 5cosx—-3=0 no extraneous solutions
3 and
. {2cosx—1)cosx+3)=0 no solution for cosx = -3 indicated.
ot 60° [If a reason is given, it must be valid].
The diagram shows a sketch of part of the graphof y=logs x.
Ay
(a) Make a copy of the graph of y=1loggs x.
On your copy, sketch the graph of y=logs x + 1.
Find the coordinates of the point where it crosses the x-axis. (5,1) 3
o /a0 x
() Make a second copy of the graph of y=logs x.
1
On your copy, sketch the graph of ¥ =logs oot 5
¢ X Unit non-calc calc calcneut | Content Reference : 3.3
part marks | Ynl C [A/B| C JA/B| C [A/B| Main Additional )
@ 3 33 2 | 1 334 124 Source

o' sketch of new function o logs % =-logsx

o logs x+1=0 o

© ()

5 . .
. reflect in x — axis
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. . L3
Differentiate sin™ x with respect to x.

Hence find Jsin2 xcosxdx .

rt mark Unit non-calc calc calc neut Content Reference : 3.2
part marks § Ll C [A/B| C [A/B| C [A/B | Main _Additional
Source
4 32 1 3 322 223
1994 P1 qu.17
1 . . 3 . . 2
. using (sinx)” stated or implied by *
o 3 sin2 X
3
. X C0SX
4 1 .3
L 3 sSin X
The diagram shows a point P with coordinates (4, 2, 6) Z) P 4,2, 6)
and two points 5 and T which lie on the x-axis. If P is 7
units from S and 7 units from T, find the coordinates of
Sand T. ¥ 3
9 X
S
¢ K Unit non-calc calc calc neut Content Reference : 3.1
part marks | Un C |A/B A/B| C [A/B | Main _Additional
Source
3 3l 3 313
1994 P1 qu.18
1
o' (x,0,0) orequiv. OR PQ=+/40 OR 1 P77 6 2
2
o (x-4)%+4+36=49 orequiv. d=3 < d=3
3 3 3
L4 x=l, 7 (1;0;0)1 (71010) . (1,0,0), (7,0,0)
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A function f is defined on the set of real numbers by f(x)= ﬁ , {x#l),

Find, in its simplest form, an expression for f( f(x))

t K Unit non-calc calc calc neut Content Reference : 1.2
part marks | L C |A/B| C [A/B| C |A/B | Main Additional )
Source
3 1.2 1 2 1.26
1994 P1 qu.19
1
© A
X
2 _1x
X
1-x
3
* 1-x2.1:
The diagram shows part of the graph with equation y = 3" Ay
and the straight line with equation y = 42. These graphs
intersect at P. p
Solve algebraically the equation 3% =42, and hence write
down, correct to 3 decimal places, the coordinates of P. — o
0 x
; K Unit non-caic calc calc neut Content Reference : 3.3
part marks | L C [A/B| C [A/B| C [A/B | Main__Additional :
Source
4 33 4 334
1994 P'1 qu.20
o use logs OR o use logs OR o use exponentials
¢ 3" =In42 o x= log; 42 o2 (81-0986)x — 42
o xln3=In42 R L5 3
4 In3 . 1-0986x =1n42
* 3-402 oA 3-402 o 3.402
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A is the point (-3,24) and Bis {-1,3,2). Find

—
{(a) the components of vector AB;
(b) thelength of AB.

¢ K Unit non-calc calc calc neut Content Reference : 3.1
part marks | L C [A/B| C [A/B| C [A/B | Main Additional '
@ 1 3.1 1 314 Source
) 2 3.1 2 313 1993 P1 qu.1
2
.‘l 1
-2
2 Je3+1P + (2-3) + (4-2)?
.3 3
Relative to the axes shown and with an y
appropriate scale, Alex stands at the point ;
(-2, 3) where Hartington Road meets
Newport Road.
(@) Find the equation of Newport Road N
which is perpendicular to Hartington [s) ‘ \ x
Road. / 3
(b} Brenda is waiting for a bus at the point
(-5, 1). Show that Brenda is standing on ] ‘:
Newport Road. /\ [~ 1
¢ X Unit non-calc calc calc neut Content Reference : 1.1
part marks | tni C [A/B|l C TA/B| C [A/B | Main Additional
(@) 3 11 3 117 119 Source
() 1 1.2 1 (1.2.9) 1993 P1 qu.z
1
¢ Moa= "%
2
[ ] iR 1 = %
3
o y-3=%(x+2)
o verify that (5,-1) lies on this line
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Find the values of k for which the equation 2x° +4x+ k=0 has real roots.

¢ mark Unit non-calc calc calc neut Content Reference : 21
part marks | L C {A/B| € TA/B| C [A/B | Main Additional "
Source
2 21 2 217
1993 P1 qu.3
ol discriminant=16-4x2xk
K 16—-8k >0 forrealroots > k<2
Find the x-coordinate of each of the points on the curve y= 2x° —3x” —12x+20 at which the
tangent is parallel to the x-axis. 4
¢ mark Unit non-calc calc calc neut Content Reference : 1.3
part marks | Ln C | A/B A/B| C [A/B | Main _Additional
Source
4 1.3 4 1.3.10
1993 P1 qu.4
1 dy _
L Fraakiut
2 6x? —6x-12
3
. ------ =
4 x= -1,2
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This diagram shows a computer-generated display of
a game of noughts and crosses.

Relative to the coordinate axes which have been
added to the display, the “nought” at A is represented

by a circle with equation (x - 2)2 + (y - 2)2 = 4.

(0

(@) Find the centre of the circle at B. i 3
(i) Find the equation of the circle at B. . X 1
¢ mark Unit non-calc calc calc neut Content Reference : 2.4
part marks ! C JA/B| C [A/B]l C [A/B | Main Additional .
(a) 3 24 3 241 Source
(b) 1 24 1 243 1993 P1 qu.5
1 .
o radiuspy =2
2 centre 4=(2,2)
. centreg = (10,6)
o (x-10)*+(y-6) =4
For acute angles P and Q, sinP = % and sinQ= %
Show that the exact value of sin(P+Q) is &. 3
‘ K Unit non-calc calc calc neut Content Reference : 23
part marks | Uni C |A/B| C JA/B| C [A/B | Main Additional
Source
3 2.3 3 232
1993 P1 qu.6
o) cosP= -153-
2 _4
< cosQ=7%
3 12.,4,.5.3
¢ 1XstieXs
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One root of the equation 25 —3x% + px+30=0is-3.
Find the value of p and the other roots.

¢ K Unit non-calc calc calc neut Content Reference : 2.1
part marks | tn C [A/B| C [A/B| C [A/B | Main Additional '
Source
4 2.1 4 212
1993 P1 qu.7
o! f(-3y=-54-27-3p+30 or synth.division €& 3|2 -3 r 30
2 o1y _ -6 27 -3p-81
4 2 9 p+97 -3p-51
& 262 _9x410 and -3p-51=0
04 2’%
The diagram shows the graph of y = f(x).
Sketch the graph of y=2- f(x). 3
)
bk
¢ K Unit non-calc calc calc neut Content Reference : 1.2
part marks | tm C [a/B| C [A/B| C [A/B | Main Additional
Source
3 1.2 1 2 124
1993 P1 qu.8

o! reflection in Ox

2 . (0
s~ translation 2

3 . .
*” two trans. in correct order, annotate diagram
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Differentiate  4~/x + 3cos2x.

¢ X Unit non-calc calc calc neut Content Reference : 3.2
part marks | L C [A/B| C [A/B| C [A/B | Main Additional '
Source
4 32 2 2 322 1.3.4
1993 P1 qu.9
%
ol 4x
-+
o2 2x
S sin2x
o x2
Thelines y=2x+4 and x+y=13 make angles of a®°and b°
with the positive direction of the x-axis, as shown in the
diagram.
(2) Find the values of ¢ and b. 4
(b) Hence find the acute angle between the two given lines. 1
x
¢ X Unit non-calc calc calc neut Content Reference : 1.1
part marks | Lni C [A/B| C [A/B| C [A/B | Main Additional :
@) 4 1.1 4 1.1.3 Source
® 1 01 1 0.1 1993 P1 qu.10
. tang®=2
o 2=63.4°
¢ tan(180-b)=1
ot p=135
> 180-a-(180—-b) orequiv.to b—a
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The graphs of y = f(x) and y=g(x) intersectatthe
point A on the y-axis, as shown in the diagram.

If glx)=3x+4
and f(x)=2x-3, find f(x). 4
¢ mark Unit non-calc calc calc neut Content Reference : 292
part marxs C [A/B] C TA/B| C [A/B | Main Additional "
Source
4 2.2 4 224 129
1993 P1 qu.11
[ frodx
o x2 -3x
o use (0,4) to find ¢
o f(x)= X —3x+4
The vectors a, b and ¢ are defined as follows:
a=2i-k, b=i+2j+k c=-j+k.
(@) Evaluate a.b+a.c. 3
(b) From your answer to part (2), make a deduction about the vector b + c.
¢ K Unit non-calc cale calc neut Content Reference : 3.1
part marks | L C [A/B| C [A/B] C [A/B | Main Additional
@ 3 3.1 3 318 319 Source
(b) 2 3.1 2 3.1.10 1993 P1 qu.:lz
2 1 0
o u=|o b={2]c=|-1 ot ab+ac=al(b+c)
-1 1 1 & alb+c
o ab=1
'3 ac=-1
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f)=2x-1, g(x)=3-2x and h(x)=1(5-x).

(@) Find a formula for k(x) where k(x)= f(g(x)). 2
() Find a formula for h{k(x)). 2
{c} What is the connection between the functions i and k ? 1
. K Unit non-calc calc calc neut Content Reference : 1.2
part marks | Lm C |A/B A/Bl C [A/B | Main Additional .
(@) 2 1.2 2 126 Source
() 2 1.2 2 1.2.6
© 1 01 1 01 1993 P1 qu.13
o f3-2%)
o2 5—-4x
o W5-4x)
4
L X
o inverse of each other
A sketch of a cubic function, f, with domain 2.3 by
4 < x <4, is shown in the diagram below.
Sketch the graph of the derived function, f,
for the same domain. 3
X
1
(3-D
1S
¢ K Unit non-calc calc calc neut Content Reference : 1.2
part marks | L C [A/B| C [A/Bl C [A/B | Main Additional ’
Source
3 1.2 3 1.2.4 1.2.1
1993 P1 qu.14
o' (-2,0) and (3,0)
¢ know how to find sign of f"over 3 intervals
> min tpbetweenx=-2 and x=3 and no other
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A medical technician obtains this print-out of
a wave form generated by an oscilloscope.

The technician knows that the equation of the
first branch of the graph (for 0 < x <3} should

(12,20

be of the form y= aekx.
(a) Find the values of 2 and k. » 4
12 X
(b} Find the equation of the second branch of
the curve (i.e. for 3 <x<6), 1
¢ K Unit non-calc calc calc neut Content Reference : 3.3
part marks | L C [A/B| C [A/B] C [A/B | Main Additional '
(a) 4 33 1 3 335 Source
(b} 1 1.2 1 127 1993 P1 qu.15
o (0,5>a=5
< 20=5¢*
3 e.g. In20=In5+3kIne
o' k=0462 (Accept 1Ind)
o y= Sek[x—-S)
1
Find | 41+ 3x dx and hence find the exact value of A1+ 3x dx. 4
0
¢ K Unit non-calc calc calc neut Content Reference 3.2
part marks 3 i C [A/B|l C [A/B| € [A/B | Main Additional :
Source
4 32 4 3.23
1993 P1 qu.16
o (1+ 3x)’}
3
o %(1 +3x)2
2
.3 + 3
o L
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If f(a)=6 s.in2 a—cosa, express f(a) inthe form p cos” a+ geosa+r,

Hence solve, correct to three decimal places, the equation 6 sin”a-cosa=5 for 0<a<r.

; X Unit non-calc calc calc neut Content Reference : 23
part marks | L C [A/B| C [A/B| € [A/B | Main Additional ’
Source
4 23 2 2 231
1993 P1 qu.17
1 . . 2 2
¢ subst. leading from sin” fo cos
o —6cosza—cosa+6=5
o solving the quadratic
o' 1231 and 2.09
Explain why the equation L+ yz +2x+3y+5=0 does notrepresent a circle.
¢ K Unit non-cale cale calc neut Content Reference : 2.4
part marks | L C [A/B| € [A/B| C [A/B | Main Additional
Source
2 24 2 242 1993 P1 qu.18
ol g2+f2—c=—1%
2
L ]

r= }-—1% which is not possible
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(#) Show that (cosx+sinx)® =1+sin2x.

(v) Hence find (cos x+sinx)? dx.

. non-calc calc calc neut Content Reference : 3.2
part marks | Unit [-=——m8 =251 € [A/B | Main Additional ‘
@) 1 23 1 233 Source
) 3 32 3 3.24

1993 P1 qu.19

.2 2 .
* sin”x+cos x+2sinxcosx  and complete

L4 x+c

The point P (p, k) lies on the curve with equation y=Inx.
The point Q (g, &) lies on the curve with equation y = %lnx.

Find a relationship between p and g and hence find 4 when p = 5.

non-calc calc cale neut Content Reference :

part marks | Unit =T 5T TA78T C [A/B | Main _Additional 3.3
Source
4 33 1 | 2 335
1993 P1 qu.20

* k=log.p andk=—;—logeq

o’ logp=Llogq or p=¢ and g=e
3 2

* g=p oOr p:q%

04 q:25

Mathematics: Additional Questions Bank (Higher) — Short Response Questions

61




The diagram shows the graph of the function

1
= — 1.
fe PICTELAS

1,0

0.1)

e

Prove that the function fis decreasing for all ; © x
values of x except x = -1. f
rt marks | Unit non-calc calc calc neut Content Reference : 1.3
part ma C [aA/B| € [A/B] C [A/B | Main Additional ’
Source
4 1.3 1 3 13.11
1993 P1 qu.21

* showthat f(x)<0

2 flx)=(x+ 1)'1
3 L -1
@ (x+ 1)2

*" explaining that (x +1° >0 = f(x)<0
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Find the equation of the tangent to the curve with equation y = 5x¢° -6x° atthe point

wherex=1.
rt marks | Unit non-calc calc calc neut Content Reference : 1.3
pa n C [A/B A/B| C [ A/B | Main Additional ’
Source
4 13 4 139 1.1.7
1992 P1 qu.1
oy =15x" - 12x
¢ y(=3
I3 y(]) =-1
oy (D=3G-1
In the diagram A is the point (7,0), Bis (-3,- 2} and C(-1,8).
The median CE and the altitude BD intersect at J.
(a) Find the equations of CE and BD. 6
(b) Find the co-ordinates of J. 2
E
B
¢ K Unit non-calc calc calc neut Content Reference : 1.1
part marks | Y C |A/B A/B| C [A/B | Main Additional
(@) 6 11 6 1.17 1.19,1.1.1 Source
®©) 2 1.1 2 1.1.10 1992 P1 qu.2
.
Jd E=(0,-1 o mpc=-1
5
02 Mep =—3 * mpp=-1
6
@ y-(D=-3(-2 or y-8=-3~(-D) * Y- (D=3
s strat: attempt to solve simultancously
S oy-a,
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Find k if x — 2 is a factor of x3+kx2—4x—12. 3
¢ X Unit non-cal¢ calc cale neut Content Reference : 21
part marks | L C TA/B| C [A/B| C [A/B | Main Additional '
Source
3 21 3 2.1.1
1992 P1 qu.3

ol f(2)=8+4k-8-12 o correct use of division

o2 f@=0 o remainder = 4k 12

O k=3 o k=3
A curve for which .j_bi =327 41 passes through the point (-1,2).

x
Express y in terms of x. 4
‘ k Unit non-calc calc calc neut Content Reference : 22
part marks | L C [A/B| C [A/B| C TA/B | Main Additional
Source
4 2.2 4 228
1992 P1 qu.4
o f(sz + ‘I) dx
2 3
o x +x
3

" 4c

o y= x3 +x+4
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Find, correct to one decimal place, the value of x between 180 and 270 which satisfies the
equation 3cos(2x-40)°-1=0.

t K Unit non-cale calc calc neut Content Reference : 23
part marks | Lm C [A/Bl C [A/B| C |A/B | Main Additional
Source
5 23 5 231
1992 P1 qu.5
ol cos(2x—40y = -;—
o cos™ 1=7053
& 2x_40=705 2805 4305 649.5
ot 5525 16475 23525 344.75
¥ x=23525
On a suitable set of real numbers, functions f and g are defined by
1 1
xX) = and g(x)=—-2,
f &) x+2 8 X
Find f(g(x)} in its simplest form. 3
t ks | Unit non-calc calc calc neut | Content Reference : 1.2
part marks | L C JA/Bl C TA/Bl C [A/B | Main Additional
Source
3 1.2 3 126 1992 P1 qu.6
1 1
o flo-2
f2-2)
2 1
1 242
X
3
& x

Mathematics: Additional Questions Bank (Higher) — Short Response Questions

65




(2} Express sinx°—3cosx® intheform ksin(x—a)° wherek>0and 0 <a<360. Find

the values of kand a. 4
() Find the maximum value of 5+sinx°—3cosx° and state a value of x for which this
maximum occurs. 2
¢ K Unit non-calc calc calc neut Content Reference : 3.4
part marks | L C TA/B| C [A/B| € [A/B | Main Additional
(a) 4 34 4 3.4.1 Source
® 2 34 1|1 343 1992 P1 qu.7
d kcosa=1 «°  maximum =5++10
2 ksing=3 * angle=161.6°
o k=410
o a=716
9
x+1
Evaluate dx 5
1
‘ K Unit non-calc calc calc neut Content Reference : 22
part marks | Lm C JA/B| C [A/B] C [A/B | Main Additional
Source
5 2.2 5 225
1992 P1 qu.8
3
R x-} o %xz
1
-2 x ? ot 2x%
o 21l
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An ancient Stone Circle has a processional pathway from
the Heelstone to the centre of the Stone Circle. In the
picture above, the Heelstone is on the left and the dotted
line represents the processional pathway.

With suitable axes and using the heelstone as the origin,
the equation of the Stone Circle is

x2+y2 ~8x—-6y+21=0,
Given that 1 unit represents 15metres, calculate the

distance in metres from the Heelstone to the nearest point

on the edge of the Circle. 5
¢ K Unit non-calc calc calc neut Content Reference : 24
part marks | L C [A/B| C [A/B| C [A/B | Main Additional "
Source
5 24 5 2.4.2 1.1.2,01
1992 P1qu.9
o\ strat: e.g. origin to centre —radius
o2 centre = (4,3)
3 radius = 2 units
o origin to centre =5 units
o° 45m
The sketch shows the graph of y = f(x) for-2<x<4. ¥4 |
The function g(x) has the line x = 4 as an axis of .
symmetry and g(x)= f(x) for-2<x<4. l
I
On separate sketches indicate
(@) y=glx)for-2<x<10 2
(b y=-2g(x) for0<x<8 9
¢ x Unit non-calc calc calc neut Content Reference : 1.2
part marks | Uni C TA/B| C [A/Bl C [A/B | Main Additional :
(a) 2 12 2 124 Source
® 2 12 2 1.24 1992 P1 qu.10

o for any two from list
o2 for the other two

- correct shape and range
- zeros at 6 and 10

— minimum at (8,-3)
- annotation

o for any two from list

o for the other two

— correct shape and range
—zeros at2 and 6

~ extremes at {0,6), (8,6), (4,-6)
- annotation
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3
. . 2 .
Differentiate 2x7 +sin” x with respect to x.

4
. non-calc calc calc neut Content Reference : 3.2
part marks { Unit [~ =051 TA/B | Main _Additional :
Source
4 32 1 3 3.22
1992 P1 qu.11
o Sx%
2 . 2 . . 3
*° (sinx)” stated or implied by
K 2sinx
4
o XCosx
An incomplete sketch (not drawn to scale) of the : A
graph of logyo(x +a) is shown. Find the value of a. : /" 2
[}
i
I
| 0
AR o
:
1
¢ K Unit non-calc cale calc neut Content Reference : 1.2
part marks | Lm C [A/B| C [A/B| C [A/B | Main _Additional
Source
2 1.2 2 1.2.3
1992 P1 qu.12
1
¢ logip(-2+a)=0
02 3
Mathematics: Additional Questions Bank (Higher) — Short Response Questions 68




The diagram shows a kite OABC.

ya

G
A is the point (4,0) and B is the point (4,3).
Calculate the gradient of OC correct to two
decimal places. B 3
3
o) 4 A X
¢ K Unit non-calc calc calc neut Content Reference 1.1
part marks C TA/B| © 1A/B| C [A/B | Main Additional ’
Source
3 1.1 113
1992 P1 qu.13
oL strat: ie. try to evaluate COA
2 AOB=3695°
® tan73.7°=3.428
o x oS X
3
{2} Evaluate jcos 2x dx. 3
0
(b} Draw a sketch and explain your answer. 2
. non-calc calc calc neut Content Reference :
part marks | Unit =17 T TA/B[ C |A/B | Main _Additional 3.2
(@) 3 32 3 324 Source
(b} 2 1.2 1 1 123 226 1992 P1 qu.14
ol 1
o2 sin2x
03 0 | n2
o diagram
o° +veand - ve cancel out
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An aircraft flying at a constant speed on a straight flight path takes 2 minutes to fly
from A to B and 1 minute to fly from B to C. Relative to a suitable set of axes, A is
the point (-1, 3, 4) and B is the point (3, 1, -2). Find the co-ordinates of the point C.

¢ K Unit non-calc calc calc neut Content Reference : 3.1
part marks | L C [A/B A/B| C [A/B | Main Additional
Source
3 3.1 3 316
1992 P1 qu.15
4
1 -
o AB=|-2
-6
2 — —>
o BC=AB
> (5,0,-5)
ABisa tangent at B to the circle with centre C and 4
equation (x- 2) + (y- 2)2 =25. B
_-“
The point A has co-ordinates (10, 8).
Find the area of triangle ABC. 5
Ce
NI
¢ K Unit non-cale calc calc neut Content Reference : 2.4
part marks | LT C | A/B A/B| C [A/B | Main Additional '
Source
5 24 5 2.4.1 1.1.2,0.1
1992 P1 qu.16
ol strat: ie find AC then AB
o centre =(2,2) and radius=>5
$ ac=10
o AB=+/75 units
> area= % 3 square units
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Calculate the least positive integer value of k so that the Ya y=ké —8x+k

graphof y= kx® — 8x +k does not cut or touch the x-axis.

(0,k)
o Lol 4
. K Unit non-calc calc calc neut Content Reference : 21
part marks | Ll C [A/B| € TA/Bl C [A/B | Main _Additional ’
Source
4 21 1 3 2.1.7
1992 P1 qu.17

ol strat: use discriminant

o b2 —4ac <0

o 64— 4k

.4 k = 5
The diagram shows representatives of two vectors, @ and b, inclined at an
angle of 60°.
If lal =2 and 16| =3, evaluate a .(a + b ) a

60’
-
' ok Unit non-calc calc calc neut Content Reference : 3.1
part Imarxs ! C TA/B| C [A/Bl € [A/B | Main _Additional
Source
3 31 3 319
1992 P1 qu.18
o! a.a+ab

o 2x 3 xcos6l®

-34
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The line with equation y = x is a tangent at the origin to 194
the parabola with equation y = f(x). The parabola has a (@b)
maximum turning point at (a, b).
Sketch the graph of y= f(x}. 4
(o) >
\ -
¢ K Unit non-calc calc calcneut | Content Reference : 1.3
part marks | Vm C [A/B| C [A/B| C [A/B| Main Additional )
Source
4 1.3 1 3 137 124
1992 P1 qu.19
.l f.r( ﬂ) - 0 ¥y
2
L mtgt at (0,0) =1 o)
3 * Graphof y = f'(x)
o fr(0)=1
o' for the sketch ‘ ®ON, ™
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Find the equation of the line through the point (3, ~5) which is parallel to the line with
equation 3x+2y-5=0.

¢ X Unit non-calc calc calc neut Content Reference : 1.1
part marks | L C JA/B| C [A/B| € [A/B | Main Additional )
Source
2 1.1 2 1.1.7 1.1.8
1991 P1 qu.1
o' m=—3  stated or implied by o
m=—-%  stated or implied by
2
“ y-(-5=-3(x-3)

The points A and B have coordinates (a, az) and (2b,4b2) respectively. Determine the gradient

of AB in its simplest form.

; X Unit non-calc calc calc neut Content Reference ; 1.1
part marks | Ui C [A/B| € TA/B| C [A/B | Main Additional
Source
2 1.1 2 1.11 0.1
1991 P1 qu.2
o o= 4’ -d
AB 2b—a
2 Qb+a)2b-a)
o =0T _2b4g
AB 2b—a
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Show that the vectors a=2i+3j -k and b=3i- j+3k are perpendicular. 3
¢ K Unit non-calc calc calc neut Content Reference : 3.1
part marks | Lm C [A/B! C [A/B| C [ A/B | Main Additional :
Source
3 3.1 3 3.1.8 3.1.1
1991 P1 qu.3
1
o strat: ab=.........
& ab=0= perpendicularity explicitly stated
23 3
O |3l-1]=6-3-3=0
-1/1 3
The diagram shows part of the graph of y = ke ¥yt / y= PR
() Find the value of k. P 1
(b) The line with equation x = 1 intersects the graph at P. 3 /
Find the coordinates of the point P. l 2
0 1 .
; K Unit non-calc calc calc neut Content Reference : 3.3
part marks | Uni C [A/B| € [A/B| C [A/B | Main _ Additional
(@) 1 33 1 334 Source
b) 2 33 2 3.34 1991 P1 qu.4
o 3=k’ k=3
5 y= 3¢ or equivalent
$ (1,4-9)
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Find the equation of the tangent to the curve y = 3x2 + 2 at the point where x=1. 4
¢ K Unit non-calc calc calc neut Content Reference : 1.3
part marks | Ym C [a/B | C TA/B| C [A/B | Main Additional
Source
4 13 4 139 1.1.7
1991 P1 qu.5
o! strat: % e
< f)=6
° f()=5
ot y—-5=6(x-1
When f(x) = 25t -2+ px2 +gx+12 is divided by (x — 2), the remainder is 114.
One factor of f(x) is (x—-2).
Find the values of p and 4. 5
ks | Unit non-calc calc calc neut | Content Reference : 2.1
part marks § Uni C [a/B| C JA/B| C TA/B | Main Additional
Source
5 21 5 2.1.1 1991 P1 qu.6
o f2)=114
¢ f-1=0
O 4p+2q=78
o pog=-15
 p=84=23
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(a) Show that the points L{-5, 6, -5), M(7, -2, -1) and N(10, -4, 0} are collinear.
(b) Find the ration in which M divides LN.

¢ mark Unit non-calc calc calc neut Content Reference : 3.1
part marks C [A/B| C [A/B| C [A/B | Main__Additional '
o) 4 31 4 317 Source
® 1 3.1 1 3.16 1991 P1 qu.7
5 12 ) 3 = -
Jd im=|-g| of equlva%ent IM=4MN
4 ) combinations for (a) *  Vectors are parallel and have common
3 point so L, M, N are collinear
-
o MN=|-2 > 41
1
Find the equation of the tangent at the point (3, 1) on the circle # o+ y2 —dx+6y—4=0. 5
; K Unit non-calc calc calc neut Content Reference : 24
part marks ! C | A/B A/B| C [A/B | Main Additional
Source
5 24 5 244
1991 P1 qu.8
o strat:use centre and tgt L radius
o centre= (2,-3)
Mg = 4
04 Myt =— 1
gt 4
5
o’ y-1= —-}I(x -3)
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The diagram shows the graph of y = f(x}, where-2<x<3.
On separate diagrams, sketch the graphs of

@ y=-f(x);

(B y=f.

_7 O > ;
rt mark Unit non-calc calc calc neut Content Reference : 1.2
pa i Bt C TA/BL € [A/B| C [A/B | Main Additional '
@ 2 12 2 124 Source
() 3 12 3 124 1991 P1 qu.9
o' for correct shape y y
o for annotation v i
2 =0 y=f "‘ﬁ
Z of N2
4 p@=0 I Tl
o for correct shape

A curve with equation y = f(x) passes through the point (2, -1) and is such that f*(x) = 4x3 -1.

Express f(x) in terms of x.

part marks | Unit non-calc calc calc neut

C | A/B C |A/B] C | A/B

Content Reference :
Main  Additional

2.2

5 22 5

228

Source

1991 P1 qu.10

o f(4x3—1}ix:......

2 4
. X —X

3
*  tc

¢ f@=14+c

$© c=-15
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On the day of his thirteenth birthday, a boy is given a sum of money to invest and instructions not to
withdraw any money until after his eighteenth birthday. The money is invested and compound
interest of 9% per annum is added each following birthday. By what percentage will the investment

have increased when he withdraws his money just after his eighteenth birthday?

it K Unit non-cale calc calc neut Content Reference : 1.4
part marks { L C [A/B| C [A/B] C [A/B| Main _Additional '
Source
3 14 3 143
1991 P1 qu.11
o 109
o for using (. ..)5
o approx. 54%
Given that sin A= %, where 0< A< %, find the exact value of sin 2A. 3
¢ k Unit non-calc calc calc neut Content Reference : 2.3
part marxs | L C [A/B| C [A/B| C 1A/B | Main_ Additional
Source
3 23 3 233 1991 P1 qu.12
o\ strat for cos: eg cos® =1-sin’
o COs A= g
@ sin24=37
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Given that f(x)=5(7 — 2x)3, find the value of f/(4).

o K Unit non-calc calc calc neut Content Reference : 3.2
part marks | tni C |[A/B| C [A/B] C [A/B | Main Additional '
Source
4 32 4 3.2.2
1991 F1 qu.13
o (7-22)?
2 x15
2 xX—-2
o 30
The diagram shows a rough sketch of the curves y = f(x), y=g{x) and y = h(x).
The coordinates are A(—4, 12), B(-2, 0), C(-1, -3), D(1, 3) E(2, () and F{4, 12).
State the range of values of x for which )
¥ 1
(@ f(x)<glx); y=fx) F y=Hx) 3
(b) hi(x)< g(x) < f(x).
B
B x
C
y=g(x)
¢ K Unit non-calc calc calc neut Content Reference : 1.2
part marks | Lm C |A/B| C [A/B| C [A/B | Main _ Additional )
@) 1 1.2 1 121 Source
o) 3 1.2 3 1.2.1 1991 P1 qu.14
o 2<x<2
o4
S 2
o 4 <x<?2
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{a) Express 7-2x-— x% in the form a—(x+ b)* and write down the values of a and b.

(b) State the maximum value of 7 -2x - % and justify your answer.

¢ K Unit non-calc calc calc neut Content Reference : 1.2
part marxs nm C JA/B| C [A/B| C [A/B | Main Additional i
(@ 2 1.2 2 128 Source
() 2 12 2 129 1991 P1 qu.15
o a=8
< b=1
o max =8
o (x+ 1)2 2 0, smallest value is zero
2
(1) Find the value J(4 - xz) dx.
1
(b) Sketch a graph and shade the area represented by the integral in ().
. non-calc calc calc neut Content Reference : 2
part marks [ Unit  [—=—7p A/B| C [A/B | Main Additional 2
@ 3 22 | 3 225 Source
® 2 22 2 226 1991 P1 qu.16
o 4x
.2 1.3
3 X
03 1 %
* for diagram 1 as shown :
o shading 1 fo 2 0 2l © vzl
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The diagram shows a right-angled isosceles triangle whose sides are
represented by the vectors a4, band c.

The two equal sides have length 2 units. b
Find the value of b .(a+ ¥ + ¢}

a2y

non-calc calc calc neut Content Reference :

i .1
part marks | Unit =251~ T35 C [A/B | Main Additional 3
Source
5 31 5 319 3.1.1
1991 P1 qu.17
o! ba+bb+bc
o ba=0
o bb=4
o =242
o bec=41
Given that k is a real number, show that the roots of the equation kx2 +3x+3=k are
always real numbers. 5
‘ X Unit non-calc calc calc neut Content Reference : 21
part marks ! C [A/B| C JA/B[ C [A/B | Main_Additional
Source
5 21 1 4 216
1991 P1 qu.18
o' for realising “b? — a2 0
o P +3x+(3-k=0
¥ A=3_4k(3-1)
o A=(2k-3)
«® for stating (2k —3)7is >0 for all real k
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The diagram illustrates three functions f, 8 and k. The functions

are defined by f(x)=2x+5 and g(x)=x" -3.

The function } is such that whenever
f(p)=¢q and g(g)=r then h(p)=r.

(@) If 9 =7, find the values of pand r.
(#) Find a formula for k(x), in terms of x.

X Unit non-calc calc calc neut Content Reference : 1.2
part marks | Uni C [A/B| C [A/Bl € [A/B | Main Additional
@ 2 12 2 126 Source
) 2 1.2 2 1.2.6 1991 P1 qu.19
.1 p = 1
o =46
@ hx)=g(f)
o h(x)= (2x+5)° -3
The diagram shows two curves with equations
y=cos2x° and y=1+sinx® where 0<x<360.
Find the x-coordinate of the point of intersection at A.
-
X Unit non-calc calc cale neut Content Reference : 23
part marks n C [A/B| c TA/B| C [A/B| Main Additional .
Source
4 2.3 1 3 235
1991 P1 qu.20

o cos2x°=1+sinx*

. 2 .
¢ 2sin” x°+s5inx°=0
o sinx°=0 or —%

e x=210
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Find p if (x + 3) is a factor of X —x +px+15

non-calc calc calc neut Content Reference :

. 2.1
part marks | Unit |—=—Tm =T 5T [TA/B | Main_ Additional
Source
3 2.1 3 211
1990 P1 qu.1
o' strat e.g. find f(~3)
¢ f3)=0
03 p= -7
Find the equation of the tangent to the curve y = 4x° —2 at the point where x = 1. 4
art mark Unit non-calc calc calc neut Content Reference : 1.3
P S| - C [A/B| C [A/B] C [A/B | Main Additional
Source
4 13 4 139 1.1.7
1990 P1 qu.2
ol strat: g—z = aes
o 12y
$ m=12
-6 =120~ (1)
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A circle passes through A(-2, 3) and B(4, -1). Find the A2, 3)
equation of the perpendicular to the chord AB.

B4, -1)
ot K Unit non-calc calc calc neut Content Reference : 1.1
part marks | Ll C [A/B| C [A/B] C [A/B| Main Additional .
Source
4 1.1 4 119 11.7
1990 P1 qu.3

o' midpt=(1,1)

v Mgy =

Show that P(2, 2, 3), Q(4, 4, 1) and R(5, 5, 0} are collinear and find the ratio in which Q divides PR.

non-calc calc calc neut Content Reference : 3.1

part marks [ Unit =TT 0BT ¢ TA/B | Main  Additional
Source
4 31 4 317 3.1.6
1990 P1 qu.4

2 3

R P_) =| 2 | »" vectors parallel and have pt in common so pts collinear
4

-2) : or o* PQ:QR=2:1

1 uivalent
. QR =11 |= 7pQ

-1 I
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A cuboid crystal is placed relative to the coordinate axes as shown.

—
(@) Write down BC in component form.

=
(b) Calculate ‘BC‘ .

X
¢ K Unit non-calc calc cale neut Content Reference : 31
part Inarxs C [A/B| C TA/Bl C [A/B | Main Additional
@ 1 31 1 311 Source
(b) 1 31 1 3.1.3 1990 P1 qu.5
4
1 -
e BC=|2
-3
N T
2
Evaluate j(’dxz + 4) dx and draw a sketch to illustrate the area represeneted by this integral.
1
¢ s | Unit non-calc calc calc neut | Content Reference : 22
part marks | L C |A/B| C [A/B| € [A/B | Main Additional
Source
5 2.2 5 225 2.26
1990 P1 qu.6
ol x3 A
o2 4x
<1
o sketch of parabola with min above origin
o shade from1to 2 i
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A bakery firm makes gingerbread men each 14cm high with a v
circular “head” and “body”. -
The equation of the “body” is X+ yZIOx —12y+45=0 and the
line of centres is parallel to the y-axis. Find the equation of the 14
l.fhead”' .
o x
¢ X Unit non-cale calc calc neut | Content Reference : 24
part marks | Ym C [A/B A/B] C [A/B | Main _Additional )
Source
5 24 5 242 243
1990 P1 qu.7
o' centreof body =(5,6)
& radius of body =4
*  radius of head =3
A centre of head =(5,13)
S (k-5 +{y-13° =9
For all points on the curve y= f(x), f(x})=1-2x.
If the curve passes through the point (2, 1), find the equation of the curve.
K Unit non-cale calc calcneut | Content Reference : 22
part marks | Uit [7eTA/B A/B| € [A/B | _Main Additional
Source
4 22 4 228
1990 P1 qu.8
! Ja-2x)dx=......
pi 2
. -x
3
L]
o c=3
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Given that cosD = -% and 0<D< %, find the exact values of sin D and cos 2D. 3
. non-calc calc calc neut Content Reference : 273
part marks | Unit == mg 5T 8T € TA/B | Main  Additional '
Source
3 23 3 233
1990 P1 qu.9
1 .2 2
o strat for exact value: eg. sin" D=1-cos" D
inD=-L
¢ sinD= 7
* cos2D= %
The diagram shows the graph of a sine function vt
from 0° to 90°.
(@) State the equation of the graph. ) PR 2
(b) The line with equation y = —1-5 intersects the
curve at A and B.
Find the coordinates of A and B. 3
x
¢ K Unit non-calc calc calc neut Content Reference : 23
part marks | Uni C [A/B| C [A/B| C [A/B | Main Additional ’
@ 2 12 2 122 127 Source
Eﬂ 3 23 3 231 1990 P1 qu.10
o sin4x
o* (trig function)x2
@ fx=-15
4 5710
05 77 -9°
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The diagram shows a sketch of a cubic function f

y A

with stationary points at {0, 0} and (2, 4). 2.4
Sketch the graph of the derived function f”. 3
y=f(x)
o M
; K Unit non-calc cale calc neut Content Reference : 1.2
part marks | Ui C [A/B A/B| C [A/B | Main Additional :
Source
3 1.2 2 1 124
1990 P1 qu.11
¢! know that there are exactly two zeros
> 0 and?2
o any parabola with max t.p. o/ N
The vector ai+ bj + k is perpendicular to both the vectors i—j+k and -2i+j+k.
Find the values of a and b. 3
¢ X Unit non-calc calc cale neut Content Reference : 3.1
part marks | Un C 1A/B|l C [A/Bl C [A/B | Main Additional
Source
3 3.1 3 318 1990 P1 qu.12
alf 1 -2
ol bl -1|=a-b+1 or | 1 |=-2a+b+1
1/11 1
o 4—b+1=0 or —2a+b+1=0
o a=2 gnd b=3
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(@) Find the coordinates of the points of intersection of the curves with
equations y = 25> and y=4- 21%,
() Find the area completely enclosed between these two curves.

rt mark Unit non-calc cale calc neut Content Reference : 2.2
pa s C [A/B| C [A/B| C [ A/B | Main _Additional
@ 2 0.1 2 0.1 Source
® 3 2.2 3 227 1990 P1 qu.13
1 2 2 ;
o 2x =4x-2x or y=4-y o f(4-2x2—2x2)dx
o x=1 and x=-1 -1
¢ oax- % x3 - % X
05 5%
As shown in the diagram, a set of experimental results gives a log1oy
straight line graph when log v is plotted against logqg y .
The straight line passes through (0, 1) and has a gradient of 2.
Express y in terms of x. ©.1) 6
O loé 10X
" " Unit non-calc calc calcneut § Content Reference : 3.3
part marks y ot C [A/B{ C JA/B| C [A/B | Main Additional '
Source
6 3.3 2 4 336 1.1.7
1990 P1 qu.14
o\ use y=mx+c o logig ¥ =logo X +1
o’ logpy = 2logpx+1 o logyo vy =logyp 104
. logo ¥ = 2logyp x + logyo 10 o y= 1047
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Solve the equation 2cos” x = 3, for 0

A
o
A
a

; K Unit non-calc calc calc neut Content Reference : 23
part marks | LN C JA/B| C TA/B] C [A/B | Main Additional
Source
3 2.3 3 231 1.2.1
1990 P1 qu.15
o! COS X = i%
.2 xX= -’g‘—
o %’t
For what values of x is the function f(x)= %xa —2x* —5x-4 increasing? 5
K Unit non-calc calc calc neut Content Reference : 1.3
part marks | Uni C [A/B1 C [A/B| C [A/B | Main _Additional :
Source
5 1.3 2 3 1.3.11
1990 P1 qu.16
o f’(x)zxz—-4x—5
o use fx)>0
3 zerosatx=5 and x=-1
o strat. e.g. for —1<x<btiest x=0
o x<-1, x>5
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Make a copy of this graph of y =log;;x.

A
¥
On your copy, sketch the graph of y =logp(x - 2). 10, 1)
°l / a0 *
¢ X Unit non-calc calc calc neut Content Reference : 1.2
part marks | tm C [A/B] C [A/B] C [A/B | Main Additional )
Source
3 1.2 3 1.24 1.25
1990 P1 qu.17
1 Y |
o  know x=2 isassymptote //ﬁ%
o graph passes thr’ (3,0} = 2E
' x
o graph passes thr’ another marked point e.g. (12,1) / : /
]
I
Show that the roots of the equation (k- 2)x% — (3k - 2)x+ 2k = 0 are real.
] non-calc calc calc neut Content Reference : 2.1
part marks § Unit == e =T 8 T"C TA/B | Main _Additional
Source
4 21 1 3 216
1990 P1 qu.18
o use discriminant A
o A=(3k-2)° -8k(k—2)
O A=KP s k4

o (k+ 2)2 >0 so roots real
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If f(x):coszx—siz, find f'(x).

X

it K Unit non-calc calc calc neut Content Reference : 3.2
part marks | n C [ A/B A/B] C [A/B | Main Additional )
Source
4 32 2 2 322 1.34
1990 P1 qu.19

J % -2

o 2cosx

> x(-sinx)

.4 4,73

3
The right-angled triangle OAB with sides of length 3cm, 4cm
and 5¢m is placed with one vertex at the origin as shown in
the diagram.
A circle centre C and diameter RO of length 13¢m is drawn 5
and passes through O and B. B
What is the gradient of the line RO? 3
O x
¢ xs | Unit non-calc calc calc neut | Content Reference : 1.1
part mar C [a/B A/B| C TA/B | Main Additional ‘
Source
5 1.1 4 1.1.10 1.13
_ 1990 P1 qu.20

know to find tanROX

RBO = 90°
BOX = 36-9°
ROB=67-4°

Mmpo =-3-9
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The vertices of a triangle are P(-1, -1), Q(2, 1) and R(-6, 2). Find the equation of the altitude of

triangle PQR, drawn from P.
ot k Unit non-calc calc calc neut Content Reference : 1.1
part marks C JA/B| C [A/B| C [A/B | Main Additional
Source
3 1.1 3 1.1.7 1.19
1989 P1 qu.1
> mog= _%—
. ny = 8
3
° y-(-D=8(x—(-1)
. 3 2
Factorise fully 2x~ +5x —4x-3.
; K Unit non-calc calc calc neut Content Reference : 21
part marks | Ui C | A/B A/Bl C [A/B | Main Additional
Source
4 21 4 213 1989 P1 qu.2

¢~ first linear factor

*~ quadratic factor

s other linear factors
(x-DRx+1)x+3)

s strab: make 2 trial divisions or 2 trial evaluations
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The vectors p, g and r are defined as follows:
p=3i—3j+2kr g=4i—j+k, r=4i—2j+3k.

(@) Find 2p—g+r intermsof i, jand k. 1
() Find the value of [2p-g+1|. 2
¢ K Unit non-calc calc cale neut Content Reference : 3.1
part marks | Lni C [A/B| C [A/B] C [A/B | Main Additional )
@ 1 3.1 1 318 Source
(b) 2 3.1 2 311 1989 P1 qu.3
1 . o
o 6i-7j+6k
@ 6P+ (a6
2 11
PQRS is a parallelogram with vertices P(1, 3, 3), Q(4, -2, -2) and R(3, 1, 1).
Find the coordinates of 5. 3
; K Unit non-calc calc calc neut Content Reference ; 31
part marks | C [A/B| C [A/B| C [A/B | _Main Additional
Source
3 3.1 3 314
1989 I'1 qu.4
— .
_3 _3
1 22 b] — . . 3
. P=| 5 *° R=(3,1L,1) and RS=| 5 stated or implied by
5 5
< 5=(0,6,6)
94
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Find J(sz +3J dx.

2

3
*

i

ABC =900

islongest so AB.CB=-36+32+4=0

¢ X Unit non-calc calc calc neut Content Reference : 22
part marks | ~mi C JA/B| C [A/B| C [A/B | Main Additional '
Source
3 22 3 224
1989 P1 qu.5
.1 % x3
o? +3x
3
 4c
A(4, 4, 10), B(-2, 4, 12) and C(-8, 0, 10) are the vertices of a right-angled triangle.
Determine which angle of the triangle is the right angle. 3
s | Unit non-calc cale calcneut | Content Reference 3.1
part marks | Uni C [A/B | C [A/Bl C [A/B | Main _Additional
Source
3 31 3 3.1.10 1989 P1 qu.6
-6 -6 -12
1 = — -
o' AB=|-8|BC=|4 | AC=| 4
2 -2 0
- -

95
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Solve 2sin3x°-1=0 for 0<x<180,

art marks | Unit non-cale cale calc neut Content Reference : 23
P C JA/B| € [A/Bl C [A/B | Main Additional
Source
4 23 4 231 1.2.1
1989 P1 qu.7

e sin3x°=05

° 3x=30,150

o x=10,50

»"  solutionis 10,50,130

1

Express %% +6x +111in the form (x+ a)2 +b and hence state the maximum value of ———.
x +6x+11

art marks | Unit non-calc calc calc neut Content Reference : 1.2
P C [A/B|l C [A/B| C [A/B | Main Additional
Source
4 1.2 4 1.2.8 1.29
1989 P1 qu.8
o a=3
o p=2

3 min( ¥ +6x+11)=2

ot max(—--w—1 )— 1
2 2
x"+6x+11
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The sides of this equilateral triangle are 2 units long

and represent the vectors 4, b and ¢ as shown.

Evaluate a{a+b+c). b €
a
. non-calc calc calc neut Content Reference : 3.1
part marks | Unit  —F—maT—FT05 T ¢ TA/B | Main_ Additional )
Source
5 31 1 4 319
1989 P1 qu.9
o! aa+ab+ac
o> aqa= |ala]cos O
o ab= |allb| cos 60
o ac= |af¢| cos 120
05 4
Differentiate sin2x + —2- with respect to x
Jx pectio®
¢ K Unit non-calc calc calc neut Content Reference : 3.2
part marks | L C 1A/B| € [A/B| € [A/B | Main Additional ‘
Source
4 32 2 2 322 1.3.1
1989 P1 qu.10
o! 2x_%
o2 cos2x
o x 2
_3
.4 e i
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In the diagram, A and B have coordinates as shown.

y I 3
n B, @
Express sin AOB in terms of 2 and b.
A, b)
8]
; K Unit non-calc calc cal¢ neut Content Reference : 23
part marks | Ln C [A/B| C [A/B| C [A/B | Main Additional '
Source
4 23 4 232
1989 P1 qu.11

o' OA=0B=va +b°

o2 sin AOB = sin(B(f)x - Aéx) = sin BOx cos AOx - cos BOx sin AOx

,3 a__ .8 b b

ql.c12+!;2 Jazq'bz 'Jaz +b2 Juz +b2
.4 az _bz
n2 +b2
If y= * —x, show that L 1+ﬂ.
dx x
" K Unit non-calc calc calc neut Content Reference : 1.3
part marks m C | A/B A/B] C [ A/B | Main Additional
Source
3 1.3 1 2 134 0.1 1989 P1 qu.12
o %— =2x-1
) Z[x2 - x)
¢ RHS=1+——"+%
x

> 1+2(x-1)and complete
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Calculate, to the nearest degree, the angle between the x-axis and the tangent to the curve with

equation y= x° —4x—5 at the point where x = 2.

X Unit non-calc calc calc neut Content Reference : 1.3
part marks | Uni C [A/B| C [A/B| C [A/B | Main _Additional .
Source
4 1.3 4 139 1.1.3
1989 P1 qu.13
o g—z = 3x2 -4
2 dy
¢ Ex—x=2 =8
3
o tanf8=8
A g3e
The diagram shows the graph of a cubic function with a
maximum at (b, ¢) and a minimum at (4, e). The tangent at
(0, @) is inclined at 45° to the x-axis.
(@) State the valuesof f'(b), f'(d) and f(0).
(b} Sketch the graph of the the derived function f’. / / 0 x
{d e
X Unit non-calc calc calc neut Content Reference : 1.3
part marks | Lni C [A/Bl € [A/BlL C 1A/B | Main _Additional '
() 2 13 2 139 Source
(b) 2 12 2 124 1989 P1 qu.14

* anyoneof f(=0,f(d=0f(0) =1
*" remaining two answers
*~ shapeofgraph

¢ annotation
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Find the values of t, where 0 < t < 27, for which 4cos(2t - %) has its maximum value.

t marks | Unit non-calc calc calc neut Content Reference : 23
part ma C [A/B| C [A/B| C [A/B | Main Additional
Source
4 2.3 4 231
1989 P1 qu.15
ol cos(2t———)=1
o 2u-2-0
.3 t = %
4 g5 o9g
* 8w
2
u2 +2
Find the value of J 3 du.
2u
1
. non-calc calc cale neut Content Reference : 22
part marks | Unit == ="T208T ¢ TA/B | Main _ Additional :
Source
5 2.2 4 1 225
1989 P1 qu.16
1

e siral: know fo divide
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The diagram shows a sketch of the graph of y =logj x. N y=logx
Make a rough copy of the diagram. ¥
On your copy, sketch the graph of y =log, 2x.
O »-
(1,0) :
¢ K Unit non-calc calc calc neut Content Reference : 1.2
part marks | C [A/B] C [A/B| C [A/B | Main Additional .
Source
3 1.2 3 1.25
1989 P1 qu.17
1 . y=log 2x
»  strat: log,2x =log, 2+logy x !

v =log x
o translating graph upwards 1 unit / z
(0:5,0)
1

o (—2-,0) clearly marked // 0.0 :

=]

Find the possible values of k for which the line x—y =k is a tangent to the circle 2 y2 =18.

part marks | Unit non-calc calc calc neut Content Reference : 2.4

C A/B C A/B C A/B Main Additional
Source
5 24 2 3 244
1989 P1 qu.18
O P +(x—-k)2 =18
o 24 2kx+ K —18=0

3 strat: ”b2 —4ac”" =0

(2 -42(* -18)

@ k=16
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x2 +25

Functions f and g are defined by f(x) =2x+3 where xeR and g{x)=—; where xeR,x#5.
x -25
The function k is given by the formula k(x}= g(f(x)).
For which real values of x is the function 1 undefined?
¢ K Unit non-calc calc calc neut Content Reference : 1.2
part marks | Lm C [A/B| € [A/B| C [A/B | Main Additional '
Source
4 1.2 2 2 1.26 1.2.1
1989 P1 qu.19
1
o 2(2x+3)
o2 (22+3)% 425
(2x+3)* =25
3 2
 (2x+37-25=0
o x-1,-4

Medical researchers studying the growth of a strain of bacteria observe that the number of

bacteria, present after ¢ hours, is given by the formula N(#) = 40e".

(@) State the number of bacteria present at the start of the experimerit.
(¢) How many minutes will the bacteria take to double in number?

¢ K Unit non-calc calc calc neut Content Reference : 33
part marks | Uni c [a/B| C |A/B| C [A/B | Main Additional ’
@ ) 23 1 134 Source
®) 4 33 1 |3 337 1989 P1 qu.20
cl 40
.2 4081‘51‘ -80
3 1.5t=m2
o =046
o° 28 minutes
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Two sound intensities P, and P, are said to differ by n decibels when » =10log;9 (%)
1

where P; and P, are measured in phonsand P, > P,.
Rustling leaves have a typical sound intensity of 30 phons.

If the sound intensity of a fire alarm siren is 6-5 decibels gretaer than rustling leaves, what is
the sound intensity of the fire alrm system, measured in phons?

non-calc cale calc neut Content Reference :

part marks | Unit C [A/B] C TA/B| C TA/B| Main Additional 3.3
Source
3 33 1 |2 334
1989 P1 qu.21

1 P
» 6:5=10] —
0810[30)

¢ p=30x10"%®

«® 134 phons
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(@) Show that x = 2 is a root of the equation 2% + 27 ~13x+6=0.

(b

Hence find the other roots.

] non-calc calc calc neut Content Reference :
2.
part marks | Unit =5 T E 1278 C [A/B | Main Additional 1
@ i 21 1 2.1.1 Source
® 3 21 3 212 1999 P1 qu.1
2
o f(2)=16+4-26+6=0 © 232 1 136
or 4 10 -6
the appearance of a '0' at the end 2 5 =30
of the 3rd line in the table below ¥ 2x24+5x-3
ot _al
3,5
A and B are the points (-3, -1} and (5, 5). ¥4 B{(5 35
Find the equation of
{(#) theline AB
(b} the perpendicular bisector of AB.
0 X
A(3,-1)
. non-calc calc calc neut Content Reference : 1.1
part marks | Unit |—=—3"p A/Bl C [A/B | Main _Additional )
@ 2 1.1 2 117 Source
() 3 11 3 1110 1999 P1 qu.2
1 3
L4 mAB = -‘2— L ml, == —%
¢ y-5-3(x-5) or y-(-1)=2(x~(-3) ' midpoint = (1,2)

5
. y—2=—%(x—l)
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The line PQ has equation y=2x+4. ¥

(a} Find, without using calculus, the area of the shaded
trapezium shown in the diagram.

(b) Express the area of this trapezium as a definite integral.

(¢) Evaluate this integral.

P/0'25

y K Unit non-calc calc calc neut Content Reference : 25
part marxs | Ln C JA/B| € [A/Bl C [A/B | Main Additional .
(a) 2 0.1 2 0.1 Source
(b) 1 2.2 1 226
© 2 22 2 225 1999 P1 qu.3
1 . . 4 2
» evidence of e.g. triangle + rectangle o X +dx
2 area = 33 o 45-12=33
I
. J (2x+4) dx
2
Find the equation of the circle with centre (-3, 4) y1
and passing through the origin.
(3, 4),
0 X
, non-calc calc calc neut Content Reference : 2.4
part marks | Unit =" E TR T A/B | Main  Additional ’
Source
2 2.4 2 243
1999 P1 qu.4
g Zoo5 stated or implied by »2.

o (x+3)+(y-4) =25
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Given f(x)=3x(2x—1) find f(-1). 3

rt X Unit non-calc cale calc neut Content Reference : 1.3
part marks | LUm C [A/B| € TA/B| C [A/B | Main _Additional
Source
3 1.3 3 134
1999 P1 qu.5
o 6x3 —33:2
o 18x2 —6x
S

VABCD is a pyramid with rectangular base ABCD.
- -
The vectors AB, AD and AV are given by
—y
AB=8i+2f+2k
A_)D =-2i+10j -2k and
AV =i+7j+ 7k,

-
Express CV in component form.

t ks | Unit non-calc cale calc neut |  Content Reference : 3.1
part marks n C |A/B| C 1|A/B| C [ A/B | Main Additional
Source
3 3.1 3 318 1999 P1 qu.6
1 -» 4 —» -
¢ pathway for CV: CV =CA+ AV -5
3
o |-5

2 o 4
*° eg. CB=2i-10j+2k

—
or BA=-8i-2j-2k

—
or AC=6i+12j
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The line AB makes an angle of 7 radians with the y-axis, y4
as shown in the diagram. Find the exact value of the B
gradient of AB. ~ 2
3
A
0 X
‘ s | Unit non-calc calc calcneut | Content Reference : 1.1
part mar®s | *m C TA/B| C [A/B| C [A/B | Main Additional i
Source
2 1.1 2 117
1999 P1 qu.7
o! ‘“correctangle’=2-2
2 1
M
(i) Write down the condition for the equation ax* +bx+¢ =0 to have no real roots. 1
(i) Hence or otherwise show that the equation x(x +1)= 3x -2 has no real roots. 2
ot ks | Unit non-calc calc calc neut | Content Reference : 21
part marks | ¥ C [A/B| C [A/B| C [A/B| Main Additional
Y 1 21 1 216 Source
(ii) 2 2.1 2 216 1999 P1 qu.8
ol b —4ac=0

o2 x216x+9=0
® b?—4ac=36-36=0 OR & (x+3)x+3)=0 sorootsare -3, -3
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The point P(-1, 7} lies on the curve with equation y = 5x° +2. Find the

equation of the tangent to the curve at P. 4
K Unit non-calc calc calc neut | Content Reference : 1.3
part marks | Unit TETA/B A/B] C [A/B | Main Additional .
Source
4 13 4 139 117
1999 P1 qu.9

R

2 10x

2 10

ot y—7=-10(x-(-1)
Part of the graph of y = f(x) is shown in the diagram. % C64) 1
On separate diagrams sketch the graphs of 4
@ y=fx+1)
B y=-2f(x).
Indicate on each graph the images of O, A, B, Cand D.

B )}

All,-2)
K Uni non-calc calc calc neut Content Reference : 1.2
part marks | Unit =g A/B] C [A/B | Main  Additional ‘
Source
(a) 2 12 2 1.24
®) 3 12 1 2 124 1999 P1 qu.10

translation of [

y

positions of images of
A,B,C,D,Qclear from

the sketch

reflect in x - axis
double y - coordinates

positions of images of
A,B,C,D,0O clear from
the sketch
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The graph of y = g(x) passes through the point (1,2 ).

i 4 o - l, express y in terms of x.
dx £ 4
¢ k Unit non-calc calc calc neut Content Reference : 22
part marxs | tm C TA/B| C [A/B] C [A/B | Main _Additional '
Source
4 22 4 228
1999 P1 qu.11
J 42 stated or implied by Zor e
2 3 -2 1.4 1 -1
o y= J(x +x " —3)x or theappearanceof any termof gx —3x-x
o the remaining two terms
o c=3
Using triangle POR, as shown, find the exact value of cos 2x. R
V7
Al
P 2 Q
¢ K Unit non-calc calc calc neut Content Reference 2.3
part marks | Lm C [A/B} C [A/B| C [A/B | Main _Additional
Source
3 23 3 233
1999 P1 qu.12
ol V7

2 s
COSX=-—= OF SIhXx=—F—
N

Jn

2
- v
c052x—2x(m) 1

Jeo

[
—
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(@) Show that f(x)= 2x% — 4x+5 can be written in the form f(x)=a(x+ b}’ +c.

3
() Hence write down the coordinates of the stationary point of y = f(x) and state its nature. 2
¢ mark Unit non-calc calc calc neut Content Reference : 1.2
par s en C [ A/B A/B| C [A/B | Main _Additional i
@ 3 12 | 3 128 Source
(b) 2 1.2 2 1.29 1999 P1 qu.13
ol 2x®-2x)+5 stated or implied by o3
o 2Ax-1%+...... stated or implied by *
 2(x-17+3
o stationary pt at (1,3)
o stationary pt is minimum
The diagram shows part of the graph of y = asin3x° vt
. . . _32 —2
and the line with equation y=34a. A /\B y=4a
Find the x-coordinates of A and B. 4
120
O x
y = asin3x°
. non-calc calc calc neut Content Reference : 2
part marks | Unit {—c—r77p A/Bl C [A/B | Main Additional 3
Source
. 4 23 4 231
- 1999 P1 qu.14
ol gsin3x= %a stated or implied by o2
> sindx=2%
o 3x=418, 1382 (138.2 stated or implied by 46.1 in o*)
ot 139, 461
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The diagram shows part of the graph of y = log,(x +4). y4 '
Determine the values of 2 and b. i 3
l
' (7.1)
1 /_-
o " i/eon
|
t
1
iy = log,(x + a)
¢ rks | Unit non-calc calc calc neut | Content Reference : 3.3
part marks | Unt C Ta/B| C [A/B| C JA/B | Main Additional )
Source
3 33 3 331 1.2.5
1999 P1 qu.15
1
*© a=-2 OR ol 1=log,(7+a) and 0=log,(a+3)
2
" 1=log,(7-2) o 7+a=b and a+3=1
.3 b=5 .3 ﬂ=—2, b=5
. 3 2
A curve has equation ¥ =2x" +3x" +4x-5.
Prove that this curve has no stationary points. 5

; K Unit non-calc calc calc neut Content Reference : 1.3
part marks | L C [A/Bl C [A/Bl C [A/B | Main Additional :
Source
5 13 2 3 1.3.12 1.3.11
1999 P1 qu.16
1 d

o Ho OR S R

o2 6x%+6x+4 2 6xi6x+d

o3 e.g. “p2 _dac’ =...... . e.g. complete square......

4 2
et 60 or —15 (from 3x% +3x+2) o s=e(x+3 +21
o A negative so no st. points S s> 2 so 1o st, points
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The diagram shows two vectors 4 and b, with tal =3 and b1 =2v2.
These vectors are inclined at an angle of 45° to each other.

() Evaluate (i) aa

i) bb
@iii) ab

(b) Another vector p is defined by p = 2a + 3b. b
Evaluate p.p and hence write down Ipl.
¢ X Unit non-calc calc calc neut Content Reference : 3.1
part marks C [A/B| C [A/B} C [A/B | Main Additional :
(a) 2 3.1 2 319 Source
(b) 4 3.1 4 319 1999 P1 qu.17
o) 22=9 and bb=8 o (22+3b)(2a+3b)
2
*° ab=6 ! 4aa+9bb+12ab
©° 180
< 180
Two sequences are defined by the recurrence relations
Up1=0-2u,+p, up=1 and
VUyy1=0-60,+4, vg=1.
If both sequences have the same limit, express p in terms of 4. 3
¢ ks | Unit non-calc calc calc neut | Content Reference : 1.4
part marks | Vnf C [A/B| C [A/B| C [A/B| Main Additional
Source
3 1.4 3 145
1999 P1 qu.18
ol "L=02L+p, L=06L+q" or use"l=7-"
o? % and 014
o3 _ 0.8q . .
p= od or equivalent expression for p
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Given f(x)= cos? x—sin’ x, find f(x)- 3
X Unit non-calc calc calc neut Content Reference : 3.2
part marks | Uni C [A/B 1 C Ja/Bl C [A/B| Main_ Additional
Source
3 3.2 1 2 3.2.2 321
1999 P1 qu.19
] For de—(cos2 x) OR For %(— sin” x)
o f(x)=cos2x J 2c0sx o 2sinx
2 .
s —sin2x o x_ginx o2 xcosx
3
. X 2 d 2 d 2
For +-(-sin®x) For +-(cos”x)
*>  —2sinxXcosx o3 2cosxx—sinx
2
x -5
Find dx. 4
|57
K Unit non-calc calc calc neut Content Reference : 2.9
part marks | Lni T [A/B| C TA/B| C [A/B | Main _Additional .
Source
4 2.2 2 2 224
_ 1999 P1 qu.20
3
3
! ( 2’ =) x% y xT
x~f§ a7
2 (5 ) _e 2 4 -5 -3
. (x " —) 5x e
2
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A function f can be expressed as an infinite series by f(x)=1+x+%+

(@)

Write down the series for f(2x) as far as the term in X

The derivative of be tx
e derivative of f(x) can f(x)=l+x+2 16 TH S

calculated as follows:

so f(x)= 0+1+——+3%+4" +120

4
aTt

2 3
= 1+x+2 +T+

ie. f(x) = f(x)

.........

() If g(x)=f(2x) find g’(x) and express it in terms of f(2x).

non-calc calc calc neut
C A/B C A/B C A/B

part marks | Unit Main  Additional

Content Reference :

0.1

0.1 1
0.1 3

(@) 1
(b) 3

01

01 134

Source

1999 P1 qu.21

e (29° | (2

4.3 2.4
7Y% T

2x)° 2 2
+(12()) o 1+2x+2x +3

o3 2+4x+4x2+§x3+3x

4.3
+3x+x

o 14224

ot 2(1 +2x+2x2

¥

x+x+—

15

*) ana 2f(2x)

Mathematics: Additional Questions Bank (Higher) - Short Response Questions

114




(New) Section 5
EXTENDED RESPONSE QUESTION ANALYSIS

Pages 1-11






marks distribution

Main Unit non calc calc calc neut Content Reference : ERQ.
& OQutcome part marks Unit CAB C [aB Cc [AB Main Additional page no. Source
2.2 (a) 2 1.2 (20 | [ | | | 1.2.9 103 SQA:H:PI
(b) 6 1.3 @ 1.3.12 1989Qu.1
(¢) 2 1.3 1.3.13
(do 4 2.2 2.2.6
3.1 @ 1 o.x [ [ |1 [ }[1] | e.1 104 SQA:H:PI
(b} 3.1 3.1.6 1989Qu.2
(c) 4 3.1 3.1,7 3.1.6
2.1 @ 3 o.1v (3] | [ | | | 0.1 105 SQA:H:Pl
® 1 0.1 0.1 1989Qu3
(c) 4 2.1 2.1.11
1.2 (a) 4 1.2 [ 74 [ I | 1 1za 106 SQA:H:PI
(b) 2 1.2 1.2.1 1989Qu4
(©) 3 1.2 1.2.7
2.4 6 2.4 | | |[6] | | 2.4.2 244 107 SQA:H:PI
1989Qus
1.4 (@ 5 1.4 L Vs 1 [ ] 142 145 108 SQA:H:PI
b 1 0.1 0.1 1989Qusb
1.3 @ 2 o1 [ [ |0 T 1[2] | o1 109 SQA:H:PI
() 6 1. 1.3.15 1989Qu7
0.1 @ 4 o [a] | T || [ | 0.1 110 SQA:H:PII
k) 5 3.2 3.2.1 324 1989Qus
) 2 1.2 1.2.3
@ 2 0.1 0.1
3.4 @ 4 3.4 [ | |[4] | | 3.4.1 111 SQA:H:PI
(b) 1.2 1.2.3 1.2.4 1989Qu 9
(€ 1 0.1 [1] 0.1
(d) 2 0.1 0.1
2.2 @ 5 1.1 [3[2]] | | | 1.1.3  1.1.10 112 SQA:H:PI
k4 1.1 1.1.7 0.1 1989Qu.10
(cy 6 2.2 [6] 2.2.6
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marks distribution

Main Unit non calkc calc calc neut Conient Reference : ERQ.
& Outcome part marks Unit cC|AB c |aB C [A/B Main  Additional page no. Source
1.3 (a) (37 1 [ 1T 111 | 1.2.9 93 SQA :H: PII
(b) 1.3.12 1990Qu
() 1.3.13
1.1 (a) T | | | 7] | 1-1.10 01 94 SQA:H: Pl
(®) 0.1 1990Qu2
1.4 (a) T 1 [37 ][ 1 1.4.2 95 SQA:H:PII
(b) 1.4.2 1990Qu3
3.1 (a) 17 ] [3] 11 ] 3.1.6 96 SQA :H: PII
(b) 3.1.11 1990Qua4
3.4 (a) [ | | [3] || | ] 2.3.2 1211 97 SQA :H: PII
(b} 3.4.1 1990Qu5
() 3.4.2
2.1 (a) t41 11 1 ][ 1 1.2.6 98 SQA :H: Pl
(b) 2.1.3 1990Qusb
(e 1.2.1
2.2 (@) (373 0 [ |1 | 2.2.7 99 SQA:H:PI
(b) 2.2.5 0.1 1990Quz7
{c) 0.1
2.4 () [T 170 1T 1141 2.4.3 100 SQA:H:PI
(b) 2.4.4 1990Qus
0.1 {a) ] 1 [3] | [ ] 2.1.11 101 SQA :H: Pl
(b) 0.1 1990Qu9
1.2 () T4 | [ | 1.2.3 102 SQA:H:PI
(b) 1.2.4 1990Qu.10
(c) 1.2.9
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marks distribution

Main Unit non calc cale calc neut Content Reference : ER.Q.
& Outcome part marks Unit C[AB| {C [AB C [A/B| Main Additional page no. Source
1.3 (a) 5 1.3 [ | | | | [5] | 1.3.12 82 SQA:H:PII
{b) 2 1.2 1.2.1 1991Qu.
2.4 @ 4 1.1 [T V[T 1[4] 1.1.9 117 83 SQA:H:PI
b)) 6 2.4 6] 2.4.3 1.1.2 1991Qu2
i.2 (a) 3 1.2 [ T |[3] j{ | | 12s 85 SQA:H:PII
(y 3 0.1 1] 2] 0.1 1991Qu4
3.1 @ 7 3.1 [ [T 1[2] 10 1 ] 32111 331 86 SQA:H:PI
{b) 3 0.1 0.1 1991Qub5
0.1 5 0.1 LT [5] ] o1 87 SQA:H:PII
1991Qusb
3.3 (a) 5 3.3 [ 1 ][2]3] [ ] | 3.3.4 88 SQA :H: Pl
(b} 4 3.3 3.3.4 1991Quzs
3.4 @ 4 3.4 [ 7 J[a] 11 1L | 341 89 SQA:H:FII
(b} 4 1.2 1.2.3 1991Qus
¢y 3 2.3 2.3.1
1.4 (a) 4 1.4 | [ | 14] 1] | 1.4.1 90 SQA :H:PII
{b) 6 1.4 (42 1.4.3 145 1991Qu39
2.1 (2) 4 1.2 [ ] || | [1]3] 1.2.7 91 SQA :H: Pl
By 7 2. 2.1.8 LL1 L17 1991Qu.10
2.2 (a) 5 1.3 [s51 [ | | [ ] | 1.3.9 117 92 SQA:H:PII
(b) 2 0.1 0.1 1991Qu.i1
) 3 2.2 2.2.6
(d) 3 0.1 0.1
2.3 @ 3 o1 [ [T |0 [ jl2]1] o0z 84 SQA:H:PO
(b) 2.3 2.3.5 0.1 1991Qu.12
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marks distribution

Main Unit non calc calc calc neut Content Reference : E.R.Q.
& Outcome part marks Unit claB C [A/B Cc [a/B Main  Additional page no. Source
2.1 (a) 3 2. [3] 1077 10 ] 2.1.3 72 SQA:H: Pl
by 2 1.2 1.2.9 1992Qu.
(c) 6 1.3 [6] 1.3.12
3.1 (a) 3 3 [ [ J[3] 11 1 3.1.3 73 SQA:H:PI
by 2 3.1 3.1.3 1992Qu2
{c) 3 3.1 3.1.10
(d) 5 3.1 3.1.11
1.4 @ 3 1.4 [ ] J[31 ][ 1 4.3 74 SQA:H:PI
by 5 1.4 1.4.3 1.45 1992Qua3
3.3 @ 2 3.3 [ T (2] | | 3.3.4 75 SQA:H:PI
) 3 3.3 3.3.4 1992Qu4
© 38 1.2 1] 2 1.2.5
1.3 @ 4 o1 [272][ | 1 | 0.1 76 SQA:H:PI
® 6 1.3 [4]2] 1.3.15 1992Qus5
3.1 @ 3 o [T ][ [ ]1[3] 0.1 77 SQA:H:PI
(b) 4 3.1 3.1.9  3.1.10 1992Qusb
2.3 (a) 4 2.3 [ 1 G [4] | [ ] 2.3.5 78 SQA :H:PII
® 1 1.2 1.2.7 1992Quz7
(c) 2 1.2 1.2.9
{d) 3 1.2 1.2.10
2.3 (a) 2 o1 [ T )il | | o 79 SQA :H:PII
(b 3 2.3 2.3.4 1992QuaS
() 3 0.1 0.1
2.4 (a) 3 1.1 | ] ] LT ]3] 1.1.1  1.1.7 80 SQA :H:PII
{b) 1 2.4 [E] 2.4.3 1992QuS9
(©) 5 2.4 2.4.4
3.4 (a) 4 2.2 [ [ ] 4] R 2.2.6 81 SQA H: Pl
(o) 2 0.1 0.1 1992Qu.10
() 10 3.4 (2] 8 ] 3.4.2 321 227
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marks distribution

Main Unit non calc calc calc neut Content Reference : E.R.Q.
& Outcome part marks Unit ¢ [ AB| | C JAB C [A/B] Main Additional page no. Source
2.1 8 2 [ [ | ] 1[|s8] | 213 1312 61 SQA:H:PII
1993Qu.1

2.2 @ 2 o (2 [ 1T J[ [ | e1 62 SQA:H:PI
(b) 4 2.2 2.2.6 1993Qu2

2.4 (a) 3 1w [ 7T |0 1T 113] | 1.1.9 117 63 SQA:H:PI
by 5 2.4 2.4.3 1993Qu3

0.1 @ 3 o [T ][ T J[3] | e 64 SQA:H:PI
by 5§ 2.1 2.1.7 0.1 1993Qu 4

3.1 @ 3 3. [T Ji3[ 1 [ | | 31s 65 SQA:H:PII
{b) 4 3.1 3.1.3 0.1 1993Qus
(©) 5 0.1 0.1

2.3 @ 5 2.3 [3]2][ | ][ | | 231 66 SQA:H:PII
(b) 1 0.1 [1] 0.1 1993Qub
¢ 3 0.1 0.1

2.1 (a) 7 22 {77 [ 1 [ [ | 218 213 67 SQA:H:PI
(b) 1 2. [1] 2.1.8 1993Qu7

1.4 @ 3 1.4 [ ] i3] JL 1 | raen 68 SQA:H:PI
b) 3 1.4 1.4.1 1993QusS
(c) 1 1.4 1.4.3
(d) 4 1.4 1.4.4 1.4.5

3.4 (a) s o1 [ [ |[1Ja][ | | o1 2.3.3 69 SQA :H: Pl
b) 4 3.4 [4] 3.4.1 1993Qu39
¢y 4 3.4 3.4.2

3.3 @ 8 1w [T J[3] J[ 1 | rvia 117 70 SQA:H:PII
(b} 4 3.3 3.3.6 1993Qui0

3.2 @ 3 0.1 172]) [ T ][ T | o1 71 SQA:H:PI
7 1.3 [1]6] 1.3.15 3.22 1993Qu.i1

Mathematics: Additional Questions Bank (Higher) — Extended response question analysis 5



marks distribution

Main Unit non calc calc calc neut Content Reference : E.R.Q.
& Outcome part marks Unit C[AB] [ C [AB c [amB Main  Additional page no. Source
2.1 @ 3 2.1 [37 10T 1[0 1 2.1.3 50 SQA:H:PI
(b0 4 2.1 2.1.3 1994Qu.1
1.1 (a) 3 1.4 | [ 3 1.1.9 1.1.7 51 SQA :H:PII
(b) 3 0.1 0.1 1994Qu2
(€ 2 1.1 1.1.2
3.1 (a) 3 3.1 || 1 [3] | | | 3.1.1 52 SQA:H: Pl
(b) 1 3.1 3.1.6 1994Qu3
(c) 4 3.1 3.1.11
(d) 2 0.1 0.1
2.4 (@) 2.4 | | | [8] || | 2.4.2 112 53 SQA:H:PI
(o) 8 1.1 1.1.1 119 244 1994Qu4d
3.4 (a) 3.4 | | | |4] | [ ] 3.4.1 54 SQA :H:PII
(b) 3.4 3.4.2 1994Qus
(c) 2 3.4 3.4.2
0.1 @ 2 o | | (2] |[ | | e 55 SQA:H:PII
) 6 0.1 0.1 1994Qu b
1.3 (a) 4 o1 [aT7 [ T 1] T ] o1 57 SQA :H:PI
(B) 8 1.3 1.3.15 1994Quz7
0.1 @ 5 o1 [ [ |1 [ 1Is] | 0. 58 SQA:H:PI
(b) 4 0.1 0.1 1994Qus
(c) 2 0.1 0.1
2.1 () 1 o.r [ | | | | [ 1] | 0.1 59 SQA :H:PII
(b) 6 1.3 1.3.7 0.1 1994Qu3I
{c) 2 2. 2.1.6
2.2 o 2.2 [ | |1 | J1l3]se] 2.2.7 01 60 SQA:H:PII
1994Qu10
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marks distribution

Main Unit non calc calc calc neut Content Reference : ER.Q.
& Outcome patt marks Unit C|[AB Cc [AB C |AB Main  Additional page no. Source
1.1 (a) a T VL 2] | raz2 38 SQA :H: Pl
(o) .1 1.1.10 0.1 1995Qu.1
2.1 (a) B3 otal V0 P ] 13 1 39 SQA :H: PIl
(b) 1 2.1.2 218 1995Qu2
1.4 4 [ 102 T 01 ] 143 144 145 40 SQA :H: PII
1995Quad
3.4 (a) ST Vel V01 | 232 41  SQA:H:PI
(b) .4 3.4.1 1995Qu 4
3.1 (@) a7 ] T4l 1 31m 42 SQA:H:P
(o) .1 E 3.1.6 3.1.3 1995Qus5
{c) .1 (1] 1] 3.1.3 o1
0.1 O T V0T T2l ] e 43 SQA:H:PIN
1995Qusé
1.3 B3 276 [ T ][ [ ] rr.3 137 o041 45 SQA : H: Pl
1995Qu7
3.1 a1 7 18] l 2.4.1 243 316 46 SQA :H:PII
1995Qus
3.2 (a) S o272 07 11 1T ] 232 233 47 SQA :H: PII
(b) .2 3.2.4 1995Qu39
2.2 (@) 2 0 0sT VLT ) 2ar 48 SQA:H:PI
(b .2 2.2.5 1995Qu.10
{c) 1 2.1.3 0.1
3.2 (a) A 7T J 0 T 1] ea 49 SQA :H:PII
(b} .2 3.2.2 1995Qu.i1
() -3 1.3.15
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marks distribution

Main Unit non calc calc cale neut Content Reference : ER.Q.
& Outcome part marks Unit ClAB Cc [AB Cc [AB Main  Additional page no. Source
1.3 {a) 6 1.3 6| [T 1 { [ ] 1312 25 SQA:H: Pl
®y 2 1.3 1.3.12 1996Qu.d
1.1 @ 3 1.2 [ 7 [ T 11[3] | ttio 26 SQA:H:PII
i 5 1.1 1.1.10 1996Qu2
(¥i 3 0.1 0.1
3.1 (a) 2 30 [ ] |2} | | | | 3.1.1 27 SQA :H: Pl
(b) 7 3.1 3.1.11 1996Qu3
2.1 @ 4 1.2 [4] | [ [ 1[0 1 || rzs 28 SQA:H:PI
{b) 2.1 2,1.6 2.1.7 0.1 1996Qu4
3.2 6 3.2 (2740 [ T [ | 324 228 29  SQA:H:PI
1996QuS5
2.1 @ 3 1.2 [ [ || | ]1[3 1.2.7 30 SQA:H:PI
(b) 4 0.1 0.1 1996Qus6
(cy 4 2.1 2.1.8 0.1
3.4 (a) 4 3.4 | [ | |4] i | 3.4.1 32 SQA:H: Pl
(o) 3 3.4 3.4.2 1996Qu.7
2.2 @ 8 2. [ | V[ [ J[s5][3) 218 117 139 33 SQA:H:PI
by 3 2.2 2.2.7 1996QuS8
3.3 (a) 3 1.1 [ T |13 J[ [ | 117 34 SQA :H:PII
by 4 3.3 3.3.6 1996Qu9
2.4 (a) 2.4 | | |1 ]  [3]3] 241 119 139 35 SQA :H: Pl
(b) 4 2.4 2.4.4 1996Qu.10
1.3 @ 4 o [ T T[T J[1]3] o1 37 SQA:H:PI
(b) 5 1.3 1.3.15 1996Qu.11
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marks distribution

Main Unit non calc calc calc neut Content Reilerence : ER.Q.
& Outcome part marks Unit C|AB c |AB C |AB Main  Additional page no. Source
2.4 (a) 24 [T |0 T s | 244 13 SQA :H:PII
{o)i 2.4 2.4.2 1997Qu.1
{b)ii 1.1 1.1.10 1.1.7
3.1 (a) 3. [ [ 1 [3] | [ | | 3.1.6 14 SQA :H:PII
(b 3.1 3.1.11 1997Qu2
1.4 (a) 1.4 [ T J[4a] [ 1 | tea 15 SQA :H:PII
(b) 1.4 1.4.1 1997Qu3
(c) 1.4 1.4.3
2.2 (@) 2.0 2] |0 [ i 212 16 SQA:H:PI
(b} 2.2 n 2.2.6 1997Qu4
2.2 (@) .2 3] 0 1 [ 1 ] 2o 17  SQA:H:PII
{b) 2.2 2.2.7 1997QusS
(c) 0.1 0.1
1.3 (a) 1.3 [ 01 10ha] 1 137 18 SQA:H:Pl
{b) 1.1 (1] 1] 1.1.7 1997Qusb
(c) 0.1 0.1
0.1 o.x [ [T [ T 11[s6] | o1 19  SQA:H:PI
1997Qu7
3.3 (@) 3.3 [ ] JTaJ2] [ 1T | 337 21 SQA:H:PI
{b) 3.3 3.3.7 1997Qus8
2.3 (@) .2 [ ] P(2l2) 1 ] 123 22 SQA:H:PI
(b} 2.3 |I| 2.3.1 1997QuS
1.3 (a) e.1 [ T ][ T 1[1]3] o1 23 SQA:H:PI
(b) 1.3 1.3.15 1997Qu.10
3.4 (a) o.x (271 [ T 11 1 | e 24 SQA:H:PI
(b) 3.4 3.4.1 343 1997Qu.1
(c) 0.1 [1]3] 0.1
Mathematics: Additional Questions Bank (Higher) — Extended response question analysis 9



marks distribution

Main Unit non calc calc calc neut Content Heference : E.R.Q.
& Outcome part marks Unit C | AB c [AB c [aB Main  Additional page no. Source

3.1 (a) 2 3. [ 7T 72 10 T 1 3aa 1 SQA :H:PlI
(b} 5 3.1 3.1.11 1998Qu.1
(c) 2 0.1 0.1

1.3 (a) 6 1.3 | | || | 1 6] | 1.3.12 2 SQA :H:PII
®y 2 1.3 1.3.12 1998Qu2

1.3 (a) s 1.3 [ | | [ ] | [ 5] | 1.1.7 139 116 3 SQA :H:PII
(b) 2 1.1 1.1.3 119 1998Qua3

2.2 (a) 2 1.2 2| | [ ] | [ [ | 1.2.7 4 SQA:H:PII
® 4 2.2 [4] 2.2.6 1998Qu 4
@i 2 2.1 2.1.8
)i 3 2.2.7

2.1 @ 1 o.x [1] [ [ |[ [ ] 01 5 SQA :H:PIl
(@i 4 1.1 1.1.6 0.1 1998QuS5
(b) 7 2.1 2.1.12 2.1.2

2.4 @ 3 2.4 [ [ V[ T 03] 1 243 6 SQA :H: PII
) 3 2.4 2.4.2 3.16 1998Qus
€ 3 0.1 0.1

3.4 @ 4 3.4 [ [ |[4] T[T | 341 7 SQA :H:PII
) 4 3.4 3.4.3 1998Qu7
(€ 1 0.1 0.1

1.4 @ 3 1.4 [ | i3] J[ ] 1 14a 8 SQA :H: Pl
(b) i 1.4 |I| 1.4.3 1998Qu S8
(c) 4 1.4 E 1.4.4 1.4.5

0.1 (a) 4 2.2 | ] | ] } [ 4] | 2.2.5 9 SQA :H: PII
{b) 4 2.2 2.2.5 1998Qu3S
(c) 1 0.1 0.1

1.3 (a) 3 o1 [ [ |0 [3][ [ | o1 11 SQA:H: Pl
) 6 1.3 1.3.15 1998Qu.10

3.3 @ 3 3.3 [ | [ I3][ | | 337 12  SQA:H:PlI
(b} 6 3.3 [6 ] 3.3.5 1998Qu.11
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marks distribution

Main Unit non calc calc oalc neut Content Reference : E.R.Q.
& Outcome part marks Unit C|AB C |aB C [A/B Main Additional page no. Source
1.1 (a) 3 1a [ | | | | [ 3] 1.1.7 113 SQA:H:PI
(b) 3 1.1 1.1.7 1.1.9 1999Qu.1
(c) 3 0.1 0.1
2.4 @ 4 24 [ | |11 1 jl4] 2.4.2 119 114 SQA:H:PIl
(b 1 0.1 0.1 1999Qu2
(c) 1t 0.1 0.1
(d) 2 2.4 2.4.4
3.1 @ 2 3.1 [ | |1 [ J/l2] 3.1.2 115 SQA:H:PII
k) 2 3.1 3.1.2 1999Qua3
(c) 5 3.1 3.1.11
2.1 (a) 2 1.2 (2] V[ | V[ ] 1.2.9 116 SQA:H:PI
(b) 1.1 1.1.7 1999QuA4
{c) 4 2.1 2.1.8
1.3 @ 4 o1 [ [ J[2]27[ | 0.1 117 SQA:H:PI
{b) 6 1.3 1.3.15 1999Qub5
2.2 @ 4 1.2 (41 JL T L] 1.2.6 118 SQA:H:PI
&) 3 1.2 1.2.9 0.1 1999Qus
(c) 4 2.2 E 2.2.6
3.3 @ 4 3.3 [ [ |[2]2]] ] 3.3.7 119 SQA:H:PIl
(b} 3 3.3 3.3.7 1999Quy
2.3 ac 3 o.1 [2J1][ [ [ | | o 120 SQA:H:PI
@ 4 2.3 [4] 2.3.2 111 1999Qus8
(o) 2 1.1.8 1.1.9
3.4 8 3.4 [ [ | [8 1} | 3.4.2 121 SQA:H: Pl
1999Qus
2.2 (a) 2 1.2 (207 10 17T 11 1 1.2.9 122 SQA:H:PI
oy 7 2.2 2.2.7 1999Qu.10
1.3 (a) 6 1.3 [ [ || | |(6] 1.3.9  1.1.7 123 SQA:H:PI
)y 6 1.1 [6] 1.1.10 112 1999Qu.11
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(New) Section 6
EXTENDED RESPONSE QUESTIONS

Pages 113-123

(TO BE ADDED TO EXISTING ITEMS - PAGES 1-112)

Please also replace the existing pages 59 and 60 with the replacement page
included at the end of this section.






A triangle ABC has vertices A (-4, 1), B (12,3} and C (7, -7).

ylk

(@  Find the equation of the median CM. M B (12, 3) 3
()  Find the equation of the altitude AD. A4, 1) /(7 ’
, . , . , ’ 0 o
{¢)  Find the coordinates of the point of intersection of g %
CM and AD. 3
C@,-n
art marks | Unit non-calc calc calc neut Content Reference : 1.1
p a C [A/B| C [A/B| € [A/B | Main Additional )
@ 3 1.1 3 1.1.7 Source
® 3 1.1 3 117 119 1999 Paper 2
&y 3 0.1 3 0.1 Qu.1

(@ o' midpoint={(4,2)
v Mpc = -3
y-2=-3x~4) or y—(-7)=-3(x-7)

(b ot mpc = 2
L] mJ-z-—%

o y-1=-2(x—(-0)

© &7 g 3x+y=14 and x+2y=-2

*°  attempt to eliminate a variable
° (69

Mathematics: Additional Questions Bank (Higher) — Extended response questions
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(a)

b

)

(d)

The diagram shows a circle, centre P, with equation ¥
2 +y2 +6x+4y+8=0.

Find the equation of the tangent at the point A(-1, -1) on the \
circle. — O

The tangent crosses the y-axis at B.
Find the coordinates of B.

Another circle, centre P, is drawn passing through B. The tangent
at A meets the second circle at the point C, as shown in the C
diagram.

Write down the coordinates of C.

Find the equation of the circle with BC as diameter.

=y

part

non-calc calc calc neut Content Reference :
C | A/B C |A/B A/B Main _ Additional

marks | Unit

24

{a)
()]
(0
(d)

4 24
1 0.1
1 0.1
2 24

242 119
0.1

0.1

244

Ry =t o e (Y

Source

1999 Paper 2

Qu. 2

(a)

)

©

)]

ol centre = (-3,-2)

MWhygd = ';‘
L -2
o Y- (-1)=-2x-(-1)

<> B=(0,-3)

o C=(-21)

L ] r2=5

&+ +(y+1f =5
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ABCDEFGH is a cuboid.

K lies two thirds of the way along HG.
(i.e. HKKG = 2:1).

L lies one quarter of the way along FG.
(i.e. FL.LG = 1:3).

- - -
AB, AD and AE can be represented by the vectors .

3 (-8
6 4
3/1 4

and | -3 { respectively.

1

5

—

(@)  Calculate the components of AK .

2
(b)  Calculate the components of AL. 2
(¢) Calculate the size of angle KAL. 5
t K Unit non-calc calc calc neut Content Reference : 3.1
part marks | Lni C [A/B1 C [A/B| C [A/B ! Main Additional
@ 2 3.1 2 3.1.2 Source
®» 2 3.1 2 3.1.2 1999 Paper 2
0 5 3.1 5 3.1.11 Qu. 3
(@ 2 5 y AK. AL
! obtaining for example | 4 © & strategy eg. cos KAL=xiia
2 109
N o 17
2 AK=|5 T
1 o A=340
OR
-2
() &3 obtaining for example | 1 .
& P 1 o> strategy e.g. cosKAL=%ﬁ
2 © 54
o AL-|a 7 7
9 8 101
o A=340
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The parabola shown in the diagram has equation y = 4x - %

and intersects the x-axis at the origin and P.

P Sl
l N
(@)  Find the coordinates of the point P. 2
()  Ris the point (0, 2). Find the equation of PR. 2
(¢) Theline and the parabola also intersect at Q. Find the
coordinates of Q. 4
art marks | Unit non-cale calc calc neut Content Reference :
P C [A/B| € [A/B| C [A/B | Main Additional 2.1
@ 2 12 2 129 Source
b 2 1.1 2 1.1.7 1999 Paper 2
© 4 2.1 4 2.1.8 Qu. 4
@ o 4x-x*=0 stated or implied by **
2 (4,0
® 3 e %
ot y=-2x+2
or y--2=—%(x—0)
or y-0= —%(x—tl)
(0
S 2-7x
o6 e.g. 252 -9x+4=0
o x= %, x=4
¢ Qs (i)
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A zookeeper wants to fence off six individual animal pens.

L|IIIIIIII|]IIIIII|||

I anon A

,lemlflL[|[|[|r"

I,»lhnnrplnrm[l

~noa I.....H.l

Ia...aa.l

1I|u|||||t|||||n||

y metres

X metres

Each pen is a rectangle measuring x metres by y metres, as shown in the diagram.

(@) () Express the total length of fencing in terms of x and y.
(i) Given that the total length of fencing is 360m, show that the total area, A mz, of the six

pens is given by A(x)=240x - % 2.

() Find the values of x and y which give the maximum area and write down this maximum area.

K Unit non-cale calc calc neut Content Reference : 1.3
part marks | Uni C TA/B| C [A/Bl € [A/B | Main Additional .
Source
@ 4 0.1 ) 0.1
® 6 13 6 13.15 1992;".‘1;“2
@ o' 9y+8x ®  © Afx)=......
o2 A=3yx2x o 240-2y
3
> 9y =(360-8%) 7 A(x)=0 or 240-32x=0
o' 2x.3.1(360 - 8x) and complete proof £ =221, y=20
9 1~ 1 1t
x |25 223 223
Ax)| + 0 -
maximum
19 2700
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Functions f and g are defined on the set of real numbers by

f9)=x-1
2
glx)=x
(#) Find formulae for ()  f(g(x))
Q@ - g(f(x)). 4
()  The function h is defined by h(x)= f(g(x))+ 8{f(x))-
Show that h(x)= 2x* —2x and sketch the graph of . 3
{¢} Find the area enclosed between this graph and the x-axis. 4
s | Uni non-calc calc calcneut | Content Reference : 22
part marks [ Unit ["=™1%75 1 C TA/B] C [A/B | Main Additional
@ 4 1.2 4 126 Source
® 3 1.2 3 129 01 1999 Paper 2
© 4 22 | 4 226 Qu. 6
1
@ f(xz) stated or implied by ** © o8 J‘ (2x2 —Zx) dx
0
o2 21 2 [%xa_xz]
3
°4 g(x-'lz) stated or implied by ** .
o (x-1) o1 dealing with —ve
) o (x—D?+x*-1 and complete proof
% sketch as shown y
{, 0)/
X
o/ minimum at (% - %) calculated or on sketch
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—kt
The intensity I, of light is reduced as it passes through a filter according to the law I; = Ipe

where I is the initial intensity and 1 is the intensity after passing through a filter of thickness ¢

cm. k is a constant.

(@) A filter of thickness 4 cm reduces the intensity from 120 candle-power to 90 candle-power.

Find the value of k. 4
()  The light is passed through a filter of thickness 10 cm. Find the percentage reduction in its
intensity. 3
X Unit non-calc cale calc neut Content Reference : 3.3
part marks | Uni C [a/BV C [A/B| C [A/B ! Main _Additional
Source
@ 4 3.3 2 2 33.7 1999 Paper 2
Hn 3 3.3 1 2 3.3.7 QlL 7
@ ol 90=1207%
o2 ¥ _075 or n90=In120+Ine¥
o} In0.75=—4k
o2 k=0.0719
B & Ig=Ie 07 suated or implied by o
5 Io_o4e7
[1]
o’ 51.3% reduction
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The diagram shows a circle of radius 1 unit and centre the origin. The radius OP makes

an angle 2° with the positive direction of the x-axis.

b
P
. e
-1, 0) 0 To = (L0 9 (1. 0)
(@) Showh that P is the point (cosa®, sina®). 1
B If PQQ = 45°, deduce the coordinates of Q in terms of a. 1
(0 If POR =45° deduce the coordinates of R in terms of a. 1
(d) Hence find an expression for the gradient of QR in its simplest form. 4
{¢)  Show that the tangent to the circle at P is parallel to QR. 2
ot marks | Unit non-calc¢ calg calc neut Content Reference :
pa C [A/B| C [A/B| C [A/B | Main Additional 2.3
@ 1 0.1 1 0.1 Source
® 1 0.1 1 0.1 1999 Paper 2
(© 1 01 1 0.1
@ 4 23 4 232 111 Qu. 8
(&) 2 1.1 2 1 .IL.S 1.1.9
(@ o' proof e.g. showing rt-angled triangle with “1” and a°
® 2 s (cos(a—45)°, sin(a - 45)°)
©  « R is (cos(a+45), sin{a+45)°)
@ A sin(a+45)-sin(a—45)
cos(a+45)—cos{a—45)
.5 sin ¢ cos 45+ cosasin 45—sin acos45+cosasin 45
c0s a cos 45—sin #sin 45—cosacos45—-sinasin 45
o8 _2cosasind’
-2sinasin45
.7 —_ ]
tana
8 N
() . mop = T:s%ls% =tana
O m -1
tgt at P - taha
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Solve the equation 2sinx°—3cosx®=2-5 in the interval 0 < x < 360. 8
¢ K Unit non-calc calc calc neut Content Reference : 3.4
part marks | Ln C [A/B A/B| C [A/B_| Main Additional
Source
8 34 8 342 1999 Paper 2
Qu.9
. ; . 6 keos(x —a)
o! strategy:e.g. ......ksin(x —a) stated or implied by * kms(x cosa+ ksinzsing
. . kcosa=-3, ksinga=2
> ksinxcosa—kcosxsina stated explicitly k= J% tana = f%
> kcosa=2 and ksina=3 stated explicitly a=1463
cos{x ~146.3) = 0.693
o k=413 x-1463=461, 3139
x=1924, 4602
¢ 4=563 x=1924, 1002
6 . _ _ 25
»"  sin(x-56.3)= s
o x_563= 439, 136.1 136.1 stated or implied by the
1924 in o° ksin{x + a) kcos(x+a)
'8 100.2° gnd 192.4° appearance Of 9 e ksinxcosa+kcosxsing keos xcosa—ksin xsina
kcosa=2, ksina=-3 kcosa=-3, ksing=-2
OR k=ﬁ§, tana=—% k=Jﬁ, tana:%
r=3037 a=2137

o 19240

o/ x-563=439, x=100.2°

sin{x +303.7) = 0.693
x+3037 =439, 136.1
x=-269.8, -167.6
x=100.2, 1924

cos({x+213.7)=0.693
x+213.7 =461, 3139
x=-167.6, 1002
x=1924, 1002
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The origin, O, and the points P and Q are the vertices of y 1
a curved ‘triangle’ which is shaded in the diagram.
The sides lie on curves with equations

y=x(x+3), y= x——x2 and y=iz
x

(@) P and Q have coordinates (p, 4) and {(g, 1). Find 2
the values of p and 4.
(h) Calculate the shaded area. 7
¢ " Unit non-calc calc calc neut Content Reference : 2.2
part marks | Lm C TA/B| C [A/B] C TA/B | Main__Additional
@ 2 12 2 129 19995(31;;: 2
b 7 22 7 227 Qu 10
(@) 01 p= 1
‘2 = 2
OR
1 2 1 2 2
® .3 J(’OP’-—’OQ’) dx +J (PQ—0Q) dx | J dx+j dx—j ...... dx
0 1 0 1 0
G e [ e[
. +3x - x+ dx . f x°+3x dx+J 4x~ dx—J x—=x"| dx
J‘ 0( ) 0 1 ) 0 4
o> %x3+x2] or [;x3+3x2—%x2+ 3] o° [})x3+2x ]
06 06 [-.4x_1]
o [1.2_1.3
o J —x++ x)dx R 12x]
o8 i 1 4
8 3 any two evaluations from s .2, '3
* [ B —x tiz 12 X ] 9 . : 1 4_o1
»”  third evaluation and area = <+ +2-3=2x%
9 1 1
. and Area= 2
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y b
The diagram shows a sketch of the graph of y = x° ~9x+4 and two /
parallel tangents drawn at P and Q.
P,
N .
/ O x
Q
/]
(@  Find the equations of the tangents to the curve y = 2 -9x+4
which have gradient 3. 6
() Show that the shortest distance between the tangents is lﬁ_‘éjl. 6
ks | Uni non-calc calc calc neut | Content Reference : 1.3
part marks | Unit 7 TA/B | C [A/B| C [A/B| Main Additional
So
@ 6 13 6 139 117 1999 P‘:';eer 2
M 6 1.1 6 1.1.10 Qu. 11
1 d
@ o strategy: F-=.....=3
o 3x2 -9
O x=2, -2 @ y=2 y=-6 A
’ OR Y
o y=-6, 14 o x=-2, y=14
¢ y+6=3(x-2) R /
o y-14=3(x+2) 7 s~ "
7 .7 m = _..l
) . diagram with y=-= RS 3
3 8 v op=_1
® for20and 12 '3 * equ of RS: y=—3%x
o AB=AO + OB ‘ o —ly=3x-12 & -1x=3x+20
o0 AB=20cosa+12cosa Aa 2 / - !0 R(-6,2) and S('5§' —g)
o1 using tang=3 MO 11 32 18142 )\
AV VA e
=32
T AB=3Ixgg J_ x4y 12 42 - % + % and completes proof
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(@) The point A(2,2) lies on the parabola

y .
2
y=x"4+px+q. \
Find a relationship between p and 4. (1
A(2,2)
O
x
(b) The tangent to the parabola at A is the line y = x. Find the value of p.
Hence find the equation of the parabola. (6)
{c) Using your answers for p and ¢, find the value of the discriminant of
x4 px +q = 0. What feature of the above sketch is confirmed by this
value ? 2
. non-calc calc calcneut | Content Reference :
part marks | Unit |51 p1~="T2751C [A/B | Main Additional 21
@ 1 0.1 ' 1 0.1 Source
®» 6 13 2 | 4 | 137, 01 1994 Paper 2
© 2 2.1 2 | 216 Qu.9

(a)

®)

(

. 2p+g=-2
*°  strategy
«  Zx+p

. gradient = 1, orequivalent

o’ 4+4p
06 p=—3
07 q:=4
d A=

o 7 meansno roots
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The cargo space of a small bulk carrier is 60m long.

The shaded part of the diagram
represents the uniform cross-section of
this space. It is shaped like the parabola
with equation y = -}Ixz, —6<x<6,
between thelines y=1 and y=9.
Find the area of this cross-section and
hence find the volume of cargo that this

ship can carry. 6 -3 Y
. non-calc cale calcneut | Content Reference :
part marks | Unit ("= 7 1"="To75 "C TA/B | Main Additional 2.2
Source
-9 22 31 6 | 227 o1 1994 Paper 2
Qu.10
< strategy:split into approp. parts
02 V= I=x=12
o firstr ar area
4 oo -}Ixz for integrand of shaped area
5 5
¢ J dx for limits of shaped area
2
¢ forintegrating...... (Qx -3 x3)
7 for evaluating...... (—53‘3
¥ total cross—sectional area = lgi(mz)
9 3
. volume = 4160 (m")
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